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I S:fety Precautions D

(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.

This manual classifies the safety precautions into two categories: [{>DANGER| and [/AACAUTION|.

DANGER Indicates that incorrect handling may cause hazardous conditions, resulting in
death or severe injury.

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

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

It is important to follow all precautions for personal safety.

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

1. DESIGN PRECAUTIONS

@ DANGER e

» 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- 12;
diagnosis, all outputs are turned off. Also, when an error that cannot be detected by the PLC 186
CPU occurs in an input/output control block, output control may be disabled. 29
External circuits and mechanisms should be designed to ensure safe machinery operation in 249
such a case. 291

3) Note that the output current of the 24V DC service power supply varies depending on the 314
model and the absence/presence of extension blocks. If an overload occurs, the voltage 354
automatically drops, inputs in the PLC are disabled, and all outputs are turned off. 439
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 141
guideline, lay the control line at least 100mm (3.94") or more away from the main circuit or power 166
line. 186
Noise may cause malfunctions. 229

+ Install module so that excessive force will not be applied to peripheral device connectors. 249
Failure to do so may result in wire damage/breakage or PLC failure. 291

314
354
439




I S:fety Precautions D

(Read these precautions before use.)

2. INSTALLATION PRECAUTIONS

@ DANGER e

» Make sure to cut off all phases of the power supply externally before attempting installation or
. 141
wiring work. 439
Failure to do so may cause electric shock or damage to the product.

/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, 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.

FX2N-10GM, FX2N-20GM, and terminal block DIN rail only

Main unit, FX2N Series /O extension unit/block, FXoN/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.
Loose connections may cause malfunctions.

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

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

+ Connect the extension cables, peripheral device cables, input/output cables and battery 142
connecting cable securely to their designated connectors. jgg

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.
Cross-sectional drawing (memory cassette installation position)

Cross-section drawing (memory cassette installation condition)
Press the 4 corners in approx.

0.4mm(0.02")
. m .
Good [ Sm (IR
PLC body

Memory / Raised cassette
Bad cassette | posture

caig]etg Tilted cassette posture
Bad p

%
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(Read these precautions before use.)

3. WIRING PRECAUTIONS

@D ANGER e

+ Make sure to cut off all phases of the power supply externally before attempting installation or 142
wiring work. 166
Failure to do so may cause electric shock or damage to the product. 169

+ Make sure to attach the terminal cover, offered as an accessory, before turning on the power or 173
initiating operation after installation or wiring work. 186
Failure to do so may cause electric shock. 229

249
291
314
440

/\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: 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 9.4).

» 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. 143
Doing so may damage the product. 167
* When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the 169
ventilation slits. 173
Failure to do so may cause fire, equipment failures or malfunctions. 187
+ Make sure to properly wire the FX3u Series main unit and FXoN/FX2N/FX3u Series extension 230
equipment in accordance with the following precautions. 235
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, 243
malfunctions, or damage to the product. 244
- The disposal size of the cable end should follow the dimensions described in the manual. 248
- Tightening torque should follow the specifications in the manual. 250
+ Make sure to properly wire to the terminal block (European type) in accordance with the following 292
precautions. 314
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, 440
malfunctions, or damage to the product. 449

- 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.
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(Read these precautions before use.)

4. STARTUP AND MAINTENANCE PRECAUTIONS

@D ANGER e

» 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. gg?
- Do not expose to water, bring near fire or touch liquid leakage or other contents directly. 469

- 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.

» 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.

/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. gg?
» Turn off the power to the PLC before connecting or disconnecting any extension cable. 462
Failure to do so may cause equipment failures or malfunctions. 469

« 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

5. DISPOSAL PRECAUTIONS

/\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 F)

266
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(Read these precautions before use.)

6. TRANSPORTATION AND STORAGE PRECAUTIONS

/\CAUTION

» Before transporting the PLC, turn on the power to the PLC to check that the BATT LED is off.

If the PLC is transported with the BATT 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 067
in the general specifications (section 4.1). 469
Failure to do so may cause failures in the PLC.

After transportation, verify the operations of the PLC.

* When transporting lithium batteries, follow required transportation regulations.

(For details of the regulated products, refer to Appendix E)
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(Read these precautions before use.)
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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 FX3u 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.

© 2005 MITSUBISHI ELECTRIC CORPORATION
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Outline Precautions

» This manual provides information for the use of the FX3u 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 according to
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 the nearest 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 the nearest Mitsubishi Electric
representative.

Registration

+ Microsoft® and Windows® are either registered trademarks or trademarks of Microsoft Corporation in the
United States and/or other countries.

» The company name and the product name to be described in this manual are the registered trademarks or
trademarks of each company.
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|
Standards

Certification of UL, cUL standards

FX3u series main units, 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 FX3u series manufactured

FX3u-* *xMR/ES FX3u-* *xMT/ES FX3u-*x x*MT/ESS
Where * *x indicates:16,32,48,64,80,128

FX3u-* x*MR/DS FX3u-* *xMT/DS FX3u-*x x*MT/DSS
Where * % indicates:16,32,48,64,80

FX3u-*x xMS/ES FX3u-* *x MR/UA1

Where * x indicates:32,64

FX3u-232ADP(-MB)  FX3u-485ADP(-MB)

FX3u-4AD-ADP FX3u-4DA-ADP FX3u-3A-ADP FX3u-4AD-PT-ADP
FX3u-4AD-PTW-ADP FX3u-4AD-PNK-ADP FX3u-4AD-TC-ADP
FX3u-4HSX-ADP FX3u-2HSY-ADP

FX3u-CF-ADP

Models : MELSEC FX2N series manufactured
FX2N-* *ER-ES/UL  FX2N-x xET-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
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Compliance with EC directive (CE Marking)

This note does not guarantee that an entire mechanical module produced according to the contents of this
note will comply with the following standards.

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 (2004/108/EC) when used as directed by the appropriate documentation.

Attention

» This product is designed for use in industrial applications.

Note

* Manufactured by:
Mitsubishi Electric Corporation
2-7-3 Marunouchi, Chiyoda-ku, Tokyo, 100-8310 Japan

* Manufactured at:
Mitsubishi Electric Corporation Himeji Works
840 Chiyoda-machi, Himeji, Hyogo, 670-8677 Japan

» Authorized Representative in the European Community:
Mitsubishi Electric Europe B.V.
Gothaer Str. 8, 40880 Ratingen, Germany
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Type : Programmable Controller (Open Type Equipment)
Models : MELSEC FX3u series manufactured
from May 1st, 2005 FX3u-x *MR/ES

Where * % indicates:16,32,48,64,80
FX3u-4HSX-ADP FX3u-2HSY-ADP
FX3u-FLROM-16 FX3u-FLROM-64L

FX3u-7DM
from June 1st, 2005 FX3u-232ADP FX3u-485ADP
FX3u-4AD-ADP FX3u-4DA-ADP FX3u-4AD-PT-ADP FX3u-4AD-TC-ADP
FX3u-232-BD FX3u-422-BD FX3u-485-BD FX3u-CNV-BD
FX3u-USB-BD
FX3u-FLROM-64
from November 1st, 2005 FX3u-*x *MT/ES FX3u-*x xMT/ESS
Where * % indicates:16,32,48,64,80
from February 1st, 2006  FX3u-128MR/ES FX3u-128MT/ES FX3u-128MT/ESS
FX3u-*x *MR/DS FX3u-*x xMT/DS FX3u-x xMT/DSS
Where * x indicates:16,32,48,64,80
from April 1st, 2007 FX3u-232ADP-MB FX3u-485ADP-MB
from December 1st, 2007 FX3u-4AD-PTW-ADP FX3u-4AD-PNK-ADP
from June 1st, 2009 FX3u-3A-ADP FX3u-CF-ADP

from August 1st, 2010 FX3u-8AV-BD
from September 1st, 2010 FX3u-* *MS/ES FX3u-* x* MR/UA1
Where * % indicates:32,64

from May 1st, 2011 FX3u-FLROM-1M
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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Models : MELSEC FX2N series manufactured
from July 1st, 1997 FX2N-x xER-ES/UL FX2N-* *ET-ESS/UL
Where * x 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 - Generic emission standard Compliance with all relevant aspects of the standard.
Industrial environment » Emission-Enclosure port
EN50081-2:1993 Electromagnetic compatibility + Emission-Low voltage AC mains port
» Emission-Telecommunications/network port
EN50082-2:1995 Electromagnetic compatibility Compliance with all relevant aspects of the standard.
- Generic immunity standard *  RF immunity
Industrial environment « Fast Transients
« ESD

» Conducted
+ Power magnetic fields

EN61131-2:1994 Programmable controllers Compliance with all relevant aspects of the standard.
/A11:1996 - Equipment requirements and tests Radiated electromagnetic field
/A12:2000 » Fast transient burst

+ Electrostatic discharge

» Damped oscillatory wave

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

18



FXsu Series Programmable Controllers
User's Manual - Hardware Edition

Standards

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 (2006/95/EC) when used as directed by the appropriate documentation.

Programmable Controller (Open Type Equipment)
MELSEC FX3u series manufactured

FX3u-x *MR/ES
Where * x indicates:16,32,48,64,80

Type :
Models :

from May 1st, 2005

from November 1st, 2005 FX3u-*x *MT/ES

FX3u-* *MT/ESS

Where * x indicates:16,32,48,64,80

FX3u-128MR/ES
FX3u-x *MR/DS

from February 1st, 2006

FX3uU-128MT/ES FX3U-128MT/ESS

Where * x indicates:16,32,48,64,80

FX3u-x x*MS/ES
Where * x indicates:32,64

from September 1st, 2010

FX3u-x *MR/UA1

Standard

Remark

EN61131-2:2007 Programmable controllers
- Equipment requirements and tests

The equipment has been assessed as a component for
fitting in a suitable enclosure which meets the requirements
of EN61131-2:2007

MELSEC FX2N series manufactured
FX2N-x xER-ES/UL

Where * % indicates:32,48
FX2N-16EYR-ES/UL
FX2N-48ER-DS

Models :
from July 1st, 1997

from April 1st, 1998
from August 1st, 1998 FX2n-48ER-UA1/UL
from August 1st, 2005 FX2N-8ER-ES/UL
from September 1st, 2010 FX2N-8EYR-S-ES/UL

For the products above, PLCs manufactured

FX2N-* *ET-ESS/UL

FX2N-8EYR-ES/UL

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
after May 1st, 2006 are compliant with EN61131-2:2007

Standard

Remark

IEC1010-1:1990
/A1:1992

Safety requirements for electrical
equipment for measurement, control,
and laboratory use

- General requirements

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

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

Programmable controllers
- Equipment requirements and tests

The equipment has been assessed as a component for
fitting in a suitable enclosure which meets the requirements
of EN61131-2:1994+A11:1996+A12:2000

EN61131-2:2007 Programmable controllers

- Equipment requirements and tests

The equipment has been assessed as a component for
fitting in a suitable enclosure which meets the requirements
of EN61131-2:2007
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Caution for compliance with EC Directive

1. Installation in Enclosure

Programmable logic controllers are open-type devices that must be installed and used within conductive
control boxes. Please use the FX3u Series programmable logic controllers while installed in conductive
shielded control boxes. 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 logic
controller.

. Caution for Analog Products in use

The analog special adapters 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 induced errors not exceeding +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 induced errors can be smoothed out by averaging the readings. This
can be achieved either through functions on the analog special adapters/blocks or through a user's
program in the FX3u Series PLC main unit.
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1. Introduction

uononpoy|

This manual explains the procedures for selecting the system components, main unit specifications and 2
procedures for installing the main unit, specifications for the input/output powered extension units/blocks, and poley
procedures for adding input/output devices, and procedures for operating the display module etc. 22’
FX3u 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 units/blocks). ’a

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.

onpoid €

uonoNpo|

1.1 Introduction of Manuals

=N

1.1.1 Classification of major components in this manual

w
o
(0]
. . o,
1. Main unit (Chapter 1 to 14) g
Division Outline Reference 3
Introduction of manuals This chapter contains explar?atllons of the procedures for obtaining Chapter 1
the manuals and the abbreviations. 5
Features and part names This chapter conj(alns explanations of the product features and the Chapter 2 c??.,%f
names and functions of the parts. s8¢
83>
. This chapter contains explanations of the structures for model *3
Introduction of product . . Chapter 3 =2
names, extension products, and compliance to overseas standards.
This chapter contains explanations of the specifications for power
Specifications supply and input/output, external dimensions and terminal block Chapter 4 6
layout. o
Version information This chapter contains explanation for upgrading of FX3U PLCs and Chapter 5 g

information for the application of programming tools.

uoneinbyuon

Procedure for determining whether or not a system configuration is
System configuration possible. Chapter 6
Extension device current consumption and configuration examples.

N

Input/output assignment procedure for input/output powered

Inpgt/output No. and unit No. extension units/blocks, etc., and unit No. assignment procedure for | Chapter 7 513
assignment . . . s
special function unit/blocks. co
This chapter contains explanations for the panel layout and the %‘g

Installation procedures for installing with DIN rail or screws and how to connect | Chapter 8
extension devices.

. This chapter contains explanations of the procedures for preparing 8
Power supply wiring L e . . e Chapter 9 -
for wiring, power supply specifications and instructions for wiring. 3
Input wiring ThIS chgpter cont.allns explanations of the input specifications and Chapter 10 %
instructions for wiring. E]
. This chapter contains explanations of the procedures for using the
High-speed counter high-speed counter (FX3U-4HSX-ADP) examples of programming. Chapter 11 9
Output wiring Thls chgpter cont.a.ms explanations for the output specifications and Chapter 12
instructions for wiring. géuc;g
- " " — 5.9;8
Examples of wiring for each use ThIS chapter cor}talns explgnatlons of the procedures for wiring Chapter 13 @ P
input/output devices for main uses. é S
<s

This chapter contains explanations of the procedures for test
operation and adjustment, maintenance and error check items and | Chapter 14
measures to be taken upon occurrence of error.

Test operation, adjustment,
maintenance and error check

—-—
O p

Buuipn induj

21



FXsu Series Programmable Controllers
User's Manual - Hardware Edition

1 Introduction

1.1 Introduction of Manuals

2. Extension devices (Chapter 15 to 18)

Division Outline Reference
Input/output powered extension | This chapter contains explanations for the input/output Chapter 15
units specifications, external dimensions and terminal layout for each
Input/output extension blocks product. Chapter 16
Extension power supply unit This chapter contains exple.matlons of spe(:l_flcatlo.ns for the Chapter 17

extension power supply unit and external dimensions.
Extension products for special This chapter contains explanations for the external dimensions and
functions, such as analog control, |terminal layout (For details, refer to the manual for each extension | Chapter 18
positioning and communication device).
3. Optional products (Chapter 19 to 22)
Division Outline Reference
This chapter contains explanation of the specifications, external
Display module dimensions, mounting procedures and operating procedures for| Chapter 19
display modules.
. . This chapter contains explanations of the procedures for wiring FX-
FX Series terminal blocks 16/32EC-TB. Chapter 20
Memory cassette This chapter contains egplanatlgns of the specifications for the Chapter 21
memory cassette and the installation procedures.
This chapter contains explanations of the procedures for replacing
Battery the battery and detecting battery voltage drop. Chapter 22
4. Others (Appendices A to F)
Division Outline Reference
This chapter contains an explanation list of the special auxiliary
List of special devices relays (M8000 to M8511) and special data registers (D8000 to|Appendix A
D8511) (For details, refer to the programming manual.)
This chapter contains an explanation list of the basic instructions
List of instructions and applied instructions Appendix B
(For details, refer to the programming manual.)

. This chapter contains an explanation list of the character codes that .
List of character codes can be displayed on the display module (FX3U-7DM) Appendix C
List of discontinued models The dlscon.tlnue'd MELSEC-F Series PLC models and programming Appendix D

tools described in this manual.
Precautions for battery This chapter contains explanations for transport regulations and .
. - Appendix E
transportation guidelines.
Hgndllng.ofl batteries .and <?IeV|ces This chapter contains explanations for the disposal precautions of .
with  Built-in  batteries in EU . . ) Appendix F
batteries and exporting batteries to EU member states.
member states
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1.1.2 Manual organization and position of this manual

uononpoy|

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.

units/blocks

FX3U Series ~ Manual for each use (separate volume)  =—— 2

. . | Built-in functions | Refer to the manual for each purpose of use. o
(Main unit) 39
i - Sequence instructions e =
H LT - High-speed counter @——— User's Manual - Hardware Edition 3o
| - Positioning instructions e—— JY997D16501 (Model: FX3U-HW-E) =

-PID ®
Details on hardware, including input/

- | X output specifications, wiring, 3

| Additional options > separat? installation and maintenance of PLC 5T
[_ Input/output powered extension @ > manua main unit s8

sa

%

Programming Manual - Basic & Applied Instructions
JY997D16601 (Model: FX-P3-E)

Details on sequence program,
— > lf)éz%//'?)gdé including basic and applied 4
: instructions and various devices (%)
separate 3
> manual The manuals for FX3U Series will be &
= [Expansion board, Special adapters available in or after July, 2005. %
*Analog ¢— Structured Programming Manual 2
|- Communication e . .
- High-speed output ® For details on stru_ctured programming, 5
H - High-speed input e— LS | FX refer to the following manual.
. separate - MELSEC-Q/L/F Structured U<
H > manual Programming Manual 223
5 (Fundamentals) 233
SH-080782(Model: Q/FX-KP-KI-E) “—’§

== Special function units/blocks - FXCPU Structured Programming

-Analog e— Manual[Device & Common]
JY997D26001(Model: FX-KP-DK-E)
- FXCPU Structured Programming

i\h ]
i
&
4

wayshAs (o))

Manual[Basic & Applied instruction] §
— JY997D34701(Model: FX-KP-SM-E) =
As for FXON and FX2N Series, refer to - FXCPU Structured Programming =
individual manuals. Manual[Application Functions] E
Options JY997D34801(Model: FX-KP-OK-E)
User's Manual - Analog Control Edition 7
B -Memory cassette ? JY997D 16701 (Model: FX3U-U-ANALOG-E) 2=
oQosesd - Battery ———9 53
FX3G/FX3u/ Details on analog special function P
—— Display module S FX3Gc/FX3uc blocks and analog special adapters ié—
MITSUBISHI (TG | o i Separate R
« - Display module e———¢ manual The manuals for FX3U Series will be b=
I:I G - Display module holder e— available in or after July, 2005. 8
~ Manuals supplied with product \ User's Manual - Data Communication Edition =
JY997D 16901 (Model: FX-U-COMMU-E) 2
Each product comes with the installation manual or Details on N:N Network, paralle! link z
the User's Manual (except the input/output powered FX computer link non-protc;col ' S
extension units/blocks). >{ separate communication and programming
) manual communication
Installation manual 9
The part names, installation procedures and The manuals for FX3U Series will be
Specifications are shown. available in or after July, 2005. géu-a?
As for the functions and program examples, refer to User's Manual - Positioning Control Edition 2358
' P [
the separate User's Manual - JOJCEdition). JY997D16801 (Model: FX3U-U-POS-E) _‘g”é’
o
User's manual FX3G/EX3U/ Details on wiring, instructions and <2
The procedures for wiring and installing, FX3GC/FX3UC OperatIO_nS Of.DOSItlonlng functions in 1 0
specifications and functions are explained. > separate PLC main unit
To use some products, separate manuals may be manual The manuals for FX3U Series 5
necessary. (Transistor output) will be available in or s
after February, 2006. §
\ y g
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1 Introduction

1.1 Introduction of Manuals

113

List of manuals

FX3u Series PLC main units supplied only with the hardware manual.
For details on the hardware of FX3u 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
number

Contents

Model
name code

Manuals for PLC main unit

HFX3u PLC main unit

Extractions of descriptions of input/output
specifications, wiring and installation of

A Suv?/ﬁ':ed FX3u Series JY997D18801 FX3u Series PLC main unit from FX3u _
roduct HARDWARE MANUAL Series User's Manual - Hardware Edition
P For the detailed explanation, refer to this
manual.
FX3u Series User's Details on hardware of FX3u Series PLC
® Separate quual - Hardware JY997D16501 ma|n.l.Jn|t,. |nclud|-n.g mput/outp.ut 09R516
volume |Edition specifications, wiring, installation and
(this manual) maintenance
HProgramming
FX3G/FX3U/FX3GC/FX3uc . .
! . Details on sequence programming for FX3u
Separate Series Programming Series, including explanation for basic
® | %P Manual JY997D16601 |>oreS: g exp . . 09R517
volume . . instructions, applied instructions and various
- Basic & Applied )
. " devices
Instruction Edition
Separate MELSEC-Q/L/F Programming methods, specifications,
v P Structured Programming | SH-080782 |functions, etc. required to create structured 13JW06
volume
Manual (Fundamentals) programs
Separate FX CPU Structured Devices, parameters, etc. provided in
v P Programming Manual JY997D26001 > parar , o1c. P 09R925
volume . structured projects of GX Works2
[Device & Common]
FX CPU Structured
Separate | Programming Manual Sequence instructions provided in structured
v
volume |[Basic & Applied JY997D34701 projects of GX Works2 09R926
Instruction]
FX CPU Structured N . . .
v Separate Programming Manual JY997D34801 Ap;_)llcatlon functions provided in structured 09R927
volume L . projects of GX Works2
[Application Functions]
BFX Series terminal block
Supplied FX INPUT AND
v vr\JnF;h OUTPUT TERMINAL JY992D50401 Handling procedures for FX Series terminal 3
BLOCKS USER’S block
product GUIDE
Manuals for communication control
ECommon
. Details on N:N Network, parallel link,
Separate FX Series computer link and non-protocol
v | %P User's Manual -Data | JY997D16901 puterin n-proto 09R715
volume L " communication (RS instructions, FX2N-
Communication Edition
232IF)
FX3G/FX3U/FX3GC/FX3uc
v Separate | Series User's Manual JY997D26201 !Detalls on MODBUS serial communication _
volume |- MODBUS Serial in FX3G/FX3U/FX3GC/FX3uc PLCs.

Communication Edition
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®@: Indispensable manuals

v":  Manuals necessary for some purposes

A: Manuals with separate volumes for details

Manual title LETITEL Contents L2EE
number name code
HRS-232C/RS-422/RS-485/USB communication 2
When using each product, also refer to the User's Manual - Hardware Edition for the PLC main unit to be installed. o
. i Q 8
System configuration of the USB ég
Supplied communication expansion board and 58
A with E);Zt{sul\iaanz JY997D13501 |procedures for installing the driver - 3 %
product When using, also refer to FX Series User's
Manual - Data Communication Edition. 3
Supolied Handling procedures for the RS-232C
p.p FX3u-232-BD communication expansion board e
A with . JY997D 12901 ) . . - 38
roduct Installation Manual When using, also refer to FX Series User's Sc
P Manual - Data Communication Edition. %H
Details on handling the RS-232C
communication special adapter.
For details on MODBUS serial 4
Supplied communication, refer to the FX3G/FX3u/ o
A V‘;ﬁh FX3U-232ADP-MB 1v997D26401 | FX3GCIFXauC Series User's Manual - B g
Installation Manual MODBUS Serial Communication Edition. =
product . - 8
For details on other supported serial =
communication, refer to the FX Series a
User’'s Manual - Data Communication
Edition. 5
Supplied Handllng_ pro_cedures_ for the RS-232C oTs
; FX3u-232ADP communication special adapter =23
A with . JY997D13701 ) . . - 350
roduct Installation Manual When using, also refer to FX Series User's 623
P Manual - Data Communication Edition. =2
Supplied Handling procedures for the RS-232C
. FX2N-232IF communication special function block
A with Hardware Manual JY992D73501 When using, also refer to FX Series User's B 6
product s o
Manual - Data Communication Edition. o))
. Handling procedures for the RS-422 = &
Supplied L . c3
A with FX3u-422-BD JY997D13101 communication expansion board _ 3
roduct | nstallation Manual When using, also refer to FX Series User's g
P Manual - Data Communication Edition.
Supplied Handllng- prqcedures fo.r the RS-485 7
A with FX3u-485-BD JY997D13001 communication expansion board 3 _
roduct Installation Manual When using, also refer to FX Series User's §§
P Manual - Data Communication Edition. P
S C
Details on handling the RS-485 g
communication special adapter. 8"
For details on MODBUS serial
Supolied communication, refer to the FX3G/FX3u/ 8
A | T EEES | FXau-485ADP-MB 1997026301 | FX3GC/FX3uC Series User's Manual - B _
Installation Manual MODBUS Serial Communication Edition. i
product . - 1
For details on other supported serial =
communication, refer to the FX Series 3
User’s Manual - Data Communication
Edition.
Supplied Handling procedures for the RS-485 9
A with FX3U-4§5ADP JY997D13801 communl.catlon special adapter . . _ =33
roduct Installation Manual When using, also refer to FX Series User's 358
P Manual - Data Communication Edition. ns
S o
. Handling procedures for the RS-232C/RS- 53
Supplied T <3
; FX-485PC-IF 485 conversion interface a
v with JY992D81801 . . , -
roduct Hardware Manual When using, also refer to FX Series User's 1 0
P Manual - Data Communication Edition.
2
=
3
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1 Introduction

1.1 Introduction of Manuals

®@: Indispensable manuals

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

Manual title

Manual
number

Contents

Model
name code

BCC-Link, CC-Link/LT, MELSEC I/O LINK, and AS-i system
When using each product, also refer to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied Handling procedures for the CC-Link master
A vF\)nF;h FX3u-16CCL-M JY997D43401 special function block 3
roduct Installation Manual When using, also refer to FX3u-16CCL-M
P User's Manual.
v Separate FX3UI-16CCL-M JY997D43601 Details on CC-Link master special function 09R724
volume |User's Manual block
Supplied Handling procedures for the CC-Link master
A V‘;ﬁh FX2N-16CCL-M 1y992D93201 | SPecial function block B
roduct Hardware Manual When using, also refer to FX2N-16CCL-M
P User's Manual.
v Separate FX2NI-16CCL-M JY992D93101 Details on CC-Link master special function 09R710
volume |User's Manual block
Supplied Details on handling the CC-Link interface
; FX3u-64CCL special function block.
A rvc\::jtzct Installation Manual JY997D29801 When using, also refer to the FX3u-64CCL B
P User’s Manual.
v Separate FX3UI-64CCL JY997D30401 Detallls on the CC-Link interface special 09R718
volume |User's Manual function block
Supplied FX2n-32CCL Handling procedures for the CC-Link remote
v | with , JY992D71801 | anINg Pr . . 09R711
User's Manual device station special function block
product
Supplied Remote I/O. statlon', As for the remote I/O station, remote device station and
. remote device station . . . . .
v with . . . intelligent device station for CC-Link, refer to the relevant -
roduct and intelligent device manuals and related documents
P station for CC-Link ’
et o g T
A with User's Manual - JY997D05401 P -
When using, also refer to FX2N-64CL-M
product |Hardware Volume , .
User's Manual - Details.
FX2N-64CL-M . . .
v Separate User's Manual - JY997D08501 Detallls on the CC-Link/LT master special 3
volume . function block
Detailed Volume
Remote |/O station,
Supplied |remote device station, As for the remote I/O station, remote device station power
v with power supply adapter supply adapter and dedicated power supply for CC-Link/LT, -
product |and dedicated power refer to the relevant manuals and related documents.
supply for CC-Link/LT
Supplled FX2N-32ASI-M Handling procedures for the AS-i system
v with . JY992D76901 . . -
User's Manual master special function block
product
Supplied .
v with FX2NI-16LNK-M JY992D72101 Handling procedures for the MELSEC 1/O 09R703
User's Manual LINK master special function block
product
Manuals for analog/temperature control
ECommon
FX3G/FX3u/FX3Gc/ . . .
Separate | FXauc Series User's Details on analog special function block
v P JY997D16701 |(FX3u-4AD, FX3u-4DA, FX3uc-4AD) and 09R619
volume |[Manual - Analog Control . xk *x
I, analog special adapter (FX3u-***-**-ADP)
Edition
HAnalog input, temperature input and temperature control
When using each product, also refer to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied .
v with FX2N,'2AD, JY992D74701 !—Iandlmg p.rocedurles for the 2-ch analog _
product User's Guide input special function block
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1 Introduction

1.1 Introduction of Manuals

®@: Indispensable manuals

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

Manual title LU Contents il
number name code
Handling procedures for the 4-ch analog
Supplied EX3U-4AD input special function block
A with ) JY997D20701 |When using, also refer to FX3G/FX3U/FX3Gc/ -
Installation Manual ; \
product FX3uc Series User's Manual - Analog
Control Edition.
Handling procedures for the 4-ch analog
Supplied . . input special adapter
A | with |PXOU-4AD-ADP JY997D13901 | When using, also refer to FX3G/FX3ulFXacc/| -
User's Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Supplied .
v with FX2NI-4AD_ JY992D65201 Handllng p_rocedur_es for the 4-ch analog 3
User's Guide input special function block
product
Supplied EX2N-8AD Handling procedures for the 8-ch analog
v with . JY992D86001 |input special function block (to be used also | 09R608
User's Manual .
product for thermocouple input)
Handling procedures for the 4-ch Pt100
Supplied . e temperature sensor input special adapter
A | with | PXOU-4AD-PT-ADP JY997D14701 | When using, also refer to FX3G/FX3ulFXacc/| -
User's Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Details on handling the 4-ch Pt100
Supplied temperature sensor input special adapter
A | with  |PXOUAADPTW-ADP | 1v997029101 |When using, also refer to FX3G/FXaUlFXace/| -
User's Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Details on handling the 4-ch Pt1000/Ni1000
Supplied ) ) : temperature sensor input special adapter
A | with |PRBUAAD-PNK-ADP 1097009201 |When using, also refer to FXaG/FXau/FXaee/| -
User's Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Supplied ) . Handling procedures for the 4-ch Pt100
v with FXZN, 4AD. PT JY992D65601 |temperature sensor input special function -
User's Guide
product block
Handling procedures for the 4-ch
Supplied thermocouple input special adapter
A | with | PXU-4AD-TC-ADP JY997D14801 |When using, also refer to FX3G/FX3u/FXace/| -
User's Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Supplled FX2N-4AD-TC Handling procedures for the 4-ch
v with . : JY992D65501 ; . . -
User's Guide thermocouple input special function block
product
Supplied Handling procedures for the 2-ch
A v?/ﬁh FX2n-2LC JY992D85601 temperature control special function block 3
User's Guide When using, refer to FX2N-2LC User's
product
Manual.
v Separate FX2NI-2LC JY992D85801 Handling procedures for t_he 2-ch_ 09R607
volume |[User's Manual temperature control special function block
Supplied Handling procedures for the 4-ch
A V’?/Eh FX3u-4LC JY997D38901 temperature control special function block 3
Installation Manual When using, refer to FX3u-4LC User's
product
Manual.
v Separate FX3UI-4LC JY997D39101 Handling procedures for t.he 4-ch. 09R625
volume |[User's Manual temperature control special function block
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FXsu Series Programmable Controllers

User's Manual - Hardware Edition

1 Introduction
1.1 Introduction of Manuals

®@: Indispensable manuals
v":  Manuals necessary for some purposes
A: Manuals with separate volumes for details

Manual title

Manual
number

Contents

Model
name code

HAnalog outp

ut

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

Supplied

v with FX2NI-2DA. JY992D74901 Handling prgcedure.s for the 2-ch analog _
User's Guide output special function block
product
Handling procedures for the 4-ch analog
Supplied FX3U-4DA output special function block
A with - JY997D20801 |When using, also refer to FX3G/FX3U/FX3Gc/ -
Installation Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Handling procedures for the 4-ch analog
Supplied ) ) output special adapter
A with FX?’U, 4DA-ADP JY997D14001 |When using, also refer to FX3G/FX3U/FX3GcC/ -
User's Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Supplied .
v with FX2NI-4DA. JY992D65901 Handling procedurgs for the 4-ch analog :
product User's Guide output special function block

BAnalog input/output (mixed)
When using each product, also refer to the User's Manual - Hardware Edition for the PLC main unit to be installed.

Supplied

Handling procedures for the 2-ch analog
input and 1-ch analog output special adapter

A | with |FXU-3A-ADP JY997D35601 | When using, also refer to FX3G/FX3U/FXacc/| -
User's Manual ; ,
product FX3uc Series User's Manual - Analog
Control Edition.
Supplied EXON-3A Handling procedures for the 2-ch analog
v with . . JY992D49001 |input and 1-ch analog output special -
User's Guide .
product function block
Supplied FX2N-5A Handling procedures for the 4-ch analog
v with , JY997D11401 |input and 1-ch analog output special 09R616
User's Manual .
product function block

Manuals for high-speed counter

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

Supplied . .
A with FX3U-4HSX-ADP JY997D16301 !—Iandlmg procedures for the high-speed _
Installation Manual input special adapter
product
Supplled FX2N-1HC Handling procedures for the 1-ch high-speed
v with . : JY992D65401 - . -
User's Guide counter special function block
product
Supplled FX3u-2HC Handling procedures for the 2-ch high-speed
v with . JY997D36701 . . -
User's Manual counter special function block
product
Manuals for positioning control
ECommon
FX3G/FX3U/FX3Gc/
Separate | FX3uc Series User's Details on positioning functions of FX3G/
v
volume |Manual - Positioning JY997D16801 FX3U/FX3GC/FX3Uuc Series 09R620

Control Edition
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1 Introduction

1.1 Introduction of Manuals

®@: Indispensable manuals

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

Manual title

Manual
number

Contents

Model
name code

HPulse output

and positioning

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

Supplied

FX3u-2HSY-ADP

Handling procedures for the high-speed
output special adapter

A with . JY997D16401 |When using, also refer to FX3G/FX3U/FX3GcC/ -
Installation Manual ; \ e
product FX3uc Series User's Manual - Positioning
Control Edition.
Supplied . .
v with FX2NI/FX-1PG JY992D65301 Handling prgcedure.s for the 1-axis pulse 09R610
User's Manual output special function block
product
Supplied Handling procedures for the 1-axis pulse
A v?/ﬁh FX2N-10PG JY992D91901 output special function block 3
Installation Manual When using, refer to FX2N-10PG User's
product Manual.
v Separate FX2NI-10PG JY992D93401 Detal_ls on 1-axis pulse output special 09R611
volume |[User's Manual function block
. Handling procedures for the 1-axis
Supplied FX2N-10GM positioning special function unit
A rvc\)/:jtzct User's Guide JY992D77701 When using, refer to FX2N-10GM/FX2N- B
P 20GM Handy Manual.
Supplied Handling procedures for the 2-axis
A with FX2N,_20G.M JY992D77601 p03|t|on|qg special function unit :
roduct User's Guide When using, refer to FX2N-10GM/FX2N-
P 20GM Handy Manual.
FX2N-10GM/FX2N-20GM . . .
v | Separate |\ iware/Programming | JY992D77801 |Handling procedures for the 1-axis/2-axis 09R612
volume positioning special function unit

Manual

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

Supplied
v with

product
uals for FX3u-20SSC-H Positioning B

FX2N-1RM-E-SET
User's Manual

JY992D71101

lock

Handling procedures for the programmable
cam switch special function unit

09R614

Handling procedures for the 2-axis

A Suvp\)/iy:;::ed FX3U-20SSC-H JY997D21101 positioning special function block 3
Installation Manual When using, refer to FX3U-20SSC-H User's
product
Manual.
v Separate FXSUI-ZOSSC-H JY997D21301 Descl:rlbes FX3U-20SSC-H Positioning block 09R622
volume |[User's Manual details.
Supplied ) . . .
v with FX Cor?flgurator-FP JY997D21801 Desgrlbes operation d.etalls'on FX 09R916
product Operation Manual Configurator-FP Configuration Software.
Manuals for FX3u-CF-ADP
Describes FX3U-CF-ADP specification
Supplied extracted from the FX3u-CF-ADP User's
Al with Eﬁf;;;:;‘:k’ﬂznual JY997D35201 | Manual. -
product When using, refer to FX3u-CF-ADP User's
Manual.
v Separate FX3L{-CF-ADP JY997D35401 Describes F)§3U-CF-ADP CF card special 09R720
volume |User's Manual adapter details.
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FXsu Series Programmable Controllers

User's Manual - Hardware Edition

1 Introduction
1.1 Introduction of Manuals

®@: Indispensable manuals
v": Manuals necessary for some purposes
A: Manuals with separate volumes for details

Manuals for FX-

Manual title

Manual
number

Describes FX-30P specification extracted

Model

Contents
name code

A Suvp\)/iy:;::ed FX-30P JY997D34201 from the FX-30P Operation manual. 3
Installation Manual When using, refer to FX-30P Operation
product
manual.
v Separate | FX-30P JY997D34401 Describes Handy Programming Panel FX- 09R924

volume
Other manuals

Operation Manual

30P details.

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

HMVariable analog potentiometers

Handling procedures for the 8-ch variable
Supplied i ] analog potentiometers expansion board
A | with |FXOU-BAV-BD JY997D40901 | When using, refer to FX36/FXaU/FX3Gc/ -
User's Manual ; : .
product FX3uc Series Programming Manual - Basic
& Applied Instruction Edition
HEConnector conversion
Supplied Handling procedures for the conversion
PP FX3U-CNV-BD function expansion board for connectors for
A with . JY997D13601 . L -
Installation Manual connecting communication, CF card and
product .
analog special adapters
HBattery (maintenance option)
Supplied
A with FX3U-32BL Battery JY997D14101 |Battery life and handling procedures -
product
HEDisplay module
Supplied . .
A with FX3UI-7DM JY997D17101 P.rocedures for mounting and handling the 3
User's Manual display module
product
HEDisplay module holder
Supplled FX3U-7DM-HLD Procedures for mounting and handling the
A with \ JY997D15401 | .. -
User's Manual display module holder
product
HEMemory cassette
Supplied | FX3U-FLROM-16/64/64L/ Specifications and operating procedures of
Al with 1M JY997D12801 [P perating p -
the memory cassette
product |Hardware Manual
HMExtension power supply unit
Supplied e .
; FX3uU-1PSU-5V Specifications and operating procedures of
A with ) JY997D22501 : . -
product Installation Manual the extension power supply unit
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1.2 Generic Names and Abbreviations Used in Manuals

Abbreviation/
generic name

Description

FX3u Series Generic name for FX3u Series PLCs 2
FX2aN Series Generic name for FX2N Series PLCs gg
FXoN Series Generic name for FXoN Series PLCs %Z,é
FX3u PLCs or main units | Abbreviation of FX3u Series PLC main units & %

FX3uc PLCs or main units

Abbreviation of FX3uc Series PLC main units

Expansion boards

Generic name for the following models
FX3u-USB-BD, FX3u-232-BD, FX3u-422-BD, FX3u-485-BD, FX3u-8AV-BD, FX3u-CNV-
BD

Special adapters

Generic name for high-speed input-output special adapters, communication special
adapters, CF card special adapter and analog special adapters

High-speed input/output
special adapters

Generic name for the following models
FX3u-4HSX-ADP, FX3u-2HSY-ADP

Communication special

Generic name for the following models

adapters FX3u-232ADP(-MB), FX3u-485ADP(-MB) @
- [
CF card special adapter | Generic name for the following model e
CEADP | FX3U-CF-ADP 5
Generic name for the following models @
Analog special adapters | FX3uU-4AD-ADP, FX3u-4DA-ADP, FX3U-3A-ADP, FX3u-4AD-PT-ADP, FX3u-4AD-PTW-
ADP, FX3u-4AD-PNK-ADP, FX3u-4AD-TC-ADP 5
Generic name for FX3u Series extension devices, FX2N Series extension devices, FX2NC O3S
Extension devices Series extension devices and FXoN Series extension devices §-§ g
The devices that can be added depending on the main unit to be used. For applicable B
devices, refer to the User's Manual - Hardware Edition for the main unit to be used. —32

FX3u Series extension
devices

Generic name for FX3u Series special function blocks

FX2N Series extension
devices

Generic name for FX2N Series input/output powered extension units, FX2N Series input/
output extension blocks, FX2N Series special function units and FX2N Series special
function blocks

FXoN Series extension
devices

Generic name for FXoN Series special function block

Input/output extension
devices

Generic name for FX2N Series input/output powered extension units, FX2N Series input/
output extension blocks
The devices that can be added depending on the main unit to be used. For applicable

FX2N Series input/output
powered extension units

zZs5
devices, refer to the User's Manual - Hardware Edition for the main unit to be used. 8%
Generic name for the following models g S
FX2N-32ER-ES/UL, FX2N-32ER, FX2N-32ES, FX2N-32ET-ESS/UL, FX2N-32ET, FX2N- OZ?.

48ER, 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

The devices that can be added depending on the main unit to be used. For applicable
devices, refer to the User's Manual - Hardware Edition for the main unit to be used.

FX2N Series input/output
extension blocks

Generic name for the following models
FX2N-8ER-ES/UL, FX2N-8ER

FX2N Series input
extension blocks

Generic name for the following models
FX2N-16EX-ES/UL, FX2N-16EX, FX2N-16EX-C, FX2N-16EXL-C, FX2N-8EX-ES/UL,
FX2N-8EX-UA1/UL, FX2N-8EX

Generic name for the following models

FX2N Series output FX2N-16EYR-ES/UL, FX2N-16EYR, FX2N-16EYT-ESS/UL, FX2N-16EYT, FX2N-16EYS, §§§
extension blocks FX2N-16EYT-C, FX2N-8EYR-ES/UL, FX2N-8EYR-S-ES/UL, FX2N-8EYT-ESS/UL, FX2N- @ ag
8EYR, FX2N-8EYT, FX2N-8EYT-H £F

.
Generic name for FX2N Series special function units, FX3U Series special function =5

Special function units/
blocks

blocks, FX2N Series special function blocks and FXoN Series special function blocks
The devices that can be added depending on the main unit to be used. For applicable
devices, refer to the User's Manual - Hardware Edition for the main unit to be used.

FX3u Series special
function blocks

Generic name for the following models
FX3u-16CCL-M, FX3u-64CCL, FX3U-4AD, FX3u-4LC, FX3u-4DA, FX3u-2HC, FX3u-20SSC-H
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FXsu Series Programmable Controllers

User's Manual - Hardware Edition

1 Introduction
1.2 Generic Names and Abbreviations Used in Manuals

Abbreviation/
generic name

Description

FX2N Series special
function units

Generic name for the following models
FX2N-10GM, FX2N-20GM, FX2N-1RM(-E)-SET

FX2N Series special
function blocks

Generic name for the following models

FX2N-232IF, FX2N-16CCL-M, FX2N-32CCL, FX2N-64CL-M, FX2N-16LNK-M, FX2N-
32ASI-M, FX2N-2AD, FX2N-4AD, FX2N-8AD, FX2N-4AD-PT, FX2N-4AD-TC, FX2N-2LC,
FX2N-2DA, FX2N-4DA, FX2N-5A, FX2N-1HC, FX2N-1PG(-E), FX2N-10PG

The devices that can be added depending on the main unit to be used. For applicable
devices, refer to the User's Manual - Hardware Edition for the main unit to be used.

FXoN Series special

Generic name for the following models

function blocks FXoN-3A
Display module Generic name for the following models
play FX3U-7DM

Memory cassettes

Generic name for the following models
FX3u-FLROM-16, FX3u-FLROM-64, FX3u-FLROM-64L, FX3u-FLROM-1M

Battery

Abbreviation of model FX3u-32BL battery

FX Series terminal blocks

Generic name for the following models

FX-16E-TB, FX-32E-TB, FX-16EX-A1-TB, FX-16EYR-TB, FX-16EYS-TB, FX-16EYT-
TB, FX-16EYT-H-TB

The devices that can be added depending on the main unit to be used. For applicable
devices, refer to the User's Manual - Hardware Edition for the main unit to be used.

Extension cables

Generic name for the following models
FXoN-30EC, FXoN-65EC

Input/output cables

Generic name for the following models
FX-16E-500CAB-S, FX-16E-CICICJCAB, FX-16E-CIC0OCAB-R, FX-A32E-CICICICAB
150, 300 or 500 is entered in OOO.

Connectors for input/
output

Generic name for the following models
FX2c-1/0-CON, FX2c-1/0-CON-S, FX2c-I/O-CON-SA

CC-Link master

Generic name for the following models
FX3u-16CCL-M, FX2N-16CCL-M

Intelligent device stations

Abbreviation of FX3u-64CCL interface block

Remote I/O stations

Remote stations that handle information in bit units only

Remote device stations

Abbreviation of FX2N-32CCL interface block

Remote stations

Generic name for remote 1/O stations and remote device stations

Power supply adapter

Unit to be connected to supply power to the CC-Link/LT system

Dedicated power supply

Power supply to be connected to supply power to the CC-Link/LT system

AS-i master

Abbreviation of model FX2N-32ASI-M AS-i system master block

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 SWIIDNC-GXW2-J and SWIIDNC-
GXW2-E

GX Developer

Abbreviation of programming software packages SWICID5C-GPPW-J and SW[ID5C-
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(-E)-SETO, FX-20P(-E), FX-10P-SETO0, FX-10P(-E)

USB/RS-422 converters

Abbreviation of FX-USB-AW

RS-232C/RS-422

Generic name for the following models

converters FX-232AW, FX-232AWC, FX-232AWC-H

S;fjﬁgr/s RS-485 Abbreviation of FX-485PC-IF

Indicators

GOT1000 Series Generic name for GT15, 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

Generic name for GOT-F900 Series
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1.2 Generic Names and Abbreviations Used in Manuals

1 Introduction

Abbreviation/
generic name

\ERIVELS
FX3u Hardware Edition

Description

Abbreviation of FX3u Series User's Manual - Hardware Edition

Programming manual

Abbreviation of FX3G/FX3U/FX3GC/FX3uc Series Programming Manual - Basic & Applied
Instruction Edition

Data Communication
Edition

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

Analog Control Edition

Abbreviation of FX3G/FX3U/FX3GC/FX3uUc Series User's Manual - Analog Control Edition

Positioning Control Edition

Abbreviation of FX3G/FX3U/FX3GC/FX3uc Series User's Manual - Positioning Control Edition
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FXsu Series Programmable Controllers
User's Manual - Hardware Edition

2 Features and Part Names
2.1 Major Features

2.

Features and Part Names

2.1

Major Features

. Basic functions

[Up to 384 input/output points]

The number of input/output points (up to 256
points) wired directly to the PLC and remote
input/output points (up to 256 points) on the
network (CC-Link) can be increased to 384
points in total.

[Powered extension units/blocks that can be
connected]

FX2N Series input/output powered extension
units/blocks can be connected.

Up to 8 FXoN/FX2N/FX3u Series special function
units/blocks can be connected.

(Among FXoN Series, only FXoN-3A can be
connected.)

[Program memory]

The PLC has a 64K-step RAM memory.

Use of the memory cassette enables the
program memory to be used as flash memory.

[Operation instructions]

Various instructions, such as floating-point and
character string processing instructions and
scaling instructions, are provided.

[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.

[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 FX3u.

— Refer to Chapter 5 "Version Information
and Peripheral Equipment Connectability”
in this manual.
*For peripheral devices not applicable to FX3u
Series, specify FX2N Series or FX2 Series for
model selection, and you can program the

sequence. In this case, use instructions and
devices within the ranges common to FX3u
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 and RS-232C communication special
adapter.

. Input/output high-speed processing

functions of main unit

[High-speed counter function]

1) Input terminals of main unit
- Input of open collector transistor output
- 1-phase 100 kHz x 6 points + 10 kHz x 2
points
- 2-phase 50 kHz x 2 points
2) Input terminals of high-speed input special
adapter (FX3U-4HSX-ADP)
- Input of differential line driver
- 1-phase 200 kHz x 8 points (when 2 units
are connected)
- 2-phase 100 kHz x 2 points (when 2 units
are connected)
— Refer to Chapter 11 "Use of High-speed
Counters (C235 to C255)" 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 Chapter 10 "Input Wiring
Procedures (Input Interruption and Pulse
Catch)" in this manual and Programming

Manual.

Input terminal Signal ON/OFF width
X000 to X005 5us
X006, X007 50us
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[Input interruption function (with delay function)]
Interruption  routines can be  processed
preferentially by external signals with the minimum
ON or OFF width of 5 us (X000 to X005).
(Timer interruption and high-speed counter
interruption functions are also provided.)

— Refer to Chapter 10 "Input Wiring
Procedures (Input Interruption and Pulse
Catch)" in this manual and Programming

Manual.

[Pulse output function]

1) When output terminals in the transistor
output type main unit are used, pulses (open
collector outputs) of up to 100 kHz can be
output simultaneously to three axes (Y000,
Y001 and Y002).

2) When two high-speed output special adapters
FX3uU-2HSY-ADP are used, pulses (differential

line driver outputs) of up to 200 kHz can be %)
output simultaneously to four axes. + Inverter communication S
— Refer to Positioning Control Edition. — Refer to Data Communication Edition. 8
[Various positioning instructions] * Non-protocol communication through @
— Refer to Positioning Control Edition. RS-232C/RS-485 L .
— Refer to Data Communication Edition. 5
Instruc- o )
tion Description « CC-Link gc;b:"f
- - - - - Master station (Compatible with CC-Link 85g
Mechanical zero return instruction with da>
DSZR DOG search function Ver. 2.00 and Ver. 1.10): FX3u-16CCL-M 83

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

Positioning (relative positioning) to é’
DRVI |specify the movement from the current — Refer to the manual for each product. =
position * CC-Link/LT S
. o
Positioning (absolute positioning) to - Master station: FX2N-64CL-M =
DRVA |specify the target position based on the - Remote /O station, Remote device station
current value 0 — Refer to the manual for each product. 7
PLSV Insttrut::‘ion to change the pulse train « MELSEC I/O LINK §_§
oulput frequency - Master station: FX2N-16LNK-M g
DVIT Pgsitioning for fixed-feed interruption - Remote I/O station ié—
drive — Refer to the manual for each product. 8~

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

3. Display functions (display module)

FX3u-7DM Display Module (option) can be
incorporated in the PLC.

The display module can be mounted on the panel
by using the display module holder (option).

iti =37

[Monitor/test function] Control Edition, Refer to the manual for each 5k
. . product. & 52
Devices can be monitored and tested by . . 233
. . [Kinds of analog functions] 59
operating the buttons on the display module. Ss

The button operations can be inhibited by the
user program.

[Message display function]
User messages can be displayed on the display
module 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.

. 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 through RS-
232C, RS-422 and USB
— Refer to Data Communication Edition.

* N:N Network
— Refer to Data Communication Edition.

* Parallel link
— Refer to Data Communication Edition.

» Computer link
— Refer to Data Communication Edition.

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

- Intelligent device station: FX3u-64CCL

- Remote device station: FX2N-32CCL

* AS-i system
- Master station: FX2N-32ASI-M
- Slave station
— Refer to the manual for each product.

. Analog functions

The special adapter and special function block
for each analog function are connected.
— For information not given in Analog

» Voltage/current input
+ Voltage/current output

» Temperature sensor input (thermocouple and
platinum resistance thermometer sensor)

» Temperature control

35
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2.2 Names and Functions of Parts

2.21 Front Panel

Factory default configuration (standard)

[1] Top cover

[2] Battery cover

—o,

[3] Special adapter

[9] Input display LEDs

[10] Terminal block covers

connecting hooks

[4] Expansion board
dummy cover

[5] RUN/STOP switch

MITSUBISHI

R «——[11] Extension device connecting

connector cover
[12] Operation status display LEDs

[6] Peripheral device
connecting connector

[13] Output display LEDs
[8] Model name

[7] DIN rail mounting hooks

[1] Top cover

[2] Battery cover

[3] Special adapter connecting

hooks (2 places)

[4] Expansion board dummy cover

[5] RUN/STOP switch

[6] Peripheral device connecting

connector

[7]1 DIN rail mounting hooks

[8] Model name (abbreviation)

[9] Input display LEDs (red)

[10] Terminal block covers

[11] Extension device connecting

connector cover

Mount the memory cassette under this cover.
When FX3u-7DM (display module) is used, replace this cover with the
cover supplied with FX3u-7DM.

The battery (standard accessory) is set under this cover. When replacing
it with a new one, open this cover.

When connecting the special adapter, secure it with these hooks.

Remove this dummy cover, and mount an expansion board.

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).

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

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

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

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

The covers can be opened about 90° for wiring.
Keep the covers closed while the PLC is running (the unit power is on).

Connect the extension cables of input/output powered extension unit/
block or special function unit/block to the extension device connecting
connectors under this cover.
FX3u Series extension devices, FX2N Series extension devices and FXoN
Series extension devices can be connected.
— For details on the extension devices, refer to
Chapter 15, Chapter 16 and Section 18.1.
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[12] Operation status display LEDs  The operation status of the PLC can be checked with the LEDs. El
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
POWER Green On while power is on the PLC.
RUN Green On while the PLC is running.
BATT.V Red Lights when the battery voltage drops. §§
Red Flashing when a program error occurs. %Z’ﬁ
ERROR - ol
Red Lights when a CPU error occurs. ®3
[13] Output display LEDs (red) When an output terminal (Y000 or more) is turned on, the corresponding
LED is lit.

onpoid €

When the terminal block covers are open

uonoNpo|

[14] Power supply terminal ——— [16] Input (X) terminals

[17] Terminal block mounting screws

[18] Terminal names ©
S
§".
§“.
38383838331312323233333(:0 5
— | i i ovs
) ) [17] Terminal block mounting screws Taa
[15] Protective terminal covers [19] Output (Y) terminals g-% §
33
[14] Power supply terminal Connect the power supply to the main unit. =
[15] Protective terminal A protective terminal cover (refer to the following drawing) is fitted to the lower
covers stage of each terminal block. (FX3u-OOMLI/ES(S), DS(S), and UA1 are equipped.) 6
The cover prevents fingers from touching terminals, thereby improving safety. o0
 OO00000000000000 §-§
3
[16] Input (X) terminals Wire switches and sensors to the terminals. 5
[17] Terminal block If the main unit must be replaced, loosen the screws (slightly loosen the left and
mounting screws right screws), and the upper part of the terminal block can be removed. (On FX3u- 7
16ML, the terminal block cannot be removed.) .
[18] Terminal names The signal names for power supply, input and output terminals are shown. 82
[19] Output (Y) terminals Wire loads (contactors, solenoid valves, etc.) to be driven to the terminals. ‘;Tg
zZ<s

When the display module (FX3u-7DM) is installed
[20] Display module (FX3u-7DM)

—— [21] Top cover (accessory to FX3u-7DM)

uone|lelsu|
oo

(HIELSEG | esc
o 9
ol = =33
[o» wéggggggi«%%%%és Es_ﬁ%
(2328
59
=
| —— o
[20] Display module (FX3u-7DM) The display module (option) can be installed. 1 0
[21] Top cover (accessory to FX3u- A square hole is made so that the display module can be seen. Replace
7DM) the original top cover with this cover.

Buuipn induj
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2.2.2

Sides

connector

screw holes

1}

(1]

(2]

(3]

(4]

(3]

Cover of special adapter
connector

Cover of high-speed input/
output special adapter
connector

Expansion board securing
screw holes (2 places)

Nameplate

DIN rail mounting groove

—  [1] Cover of special adapter Right side

[2] Cover of high-speed input/output
special adapter connector

— [3] Expansion board securing

-

PN

[4] Nameplate

000000000
J000()0000

[5] DIN rail mounting groove

[

Remove this cover, and connect the 1st special adapter to the connector
(when the expansion board is installed).
When the expansion board is not installed, the connector is not provided.

Remove this cover, and connect the first high-speed input special adapter
(FX3u-4HSX-ADP) or high-speed output special adapter (FX3u-2HSY-
ADP) to the connector. When the communication/analog/CF card special
adapter is connected, this connector is not used.

These holes are designed to secure the expansion board with screws
(supplied with the expansion board). The expansion board dummy cover
is fitted before shipment. Remove the dummy cover, and fit the board.
The product model name, control number and power supply
specifications are shown.
— For details on the manufacturer's serial number,
refer to Subsection 5.1.1.

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

38



FXsu Series Programmable Controllers 3 Introduction of Products (Compliant with Overseas Standards)
User’'s Manual - Hardware Edition 3.1 List of Products (to be Connected) and Interpretation of Model Names

-_—

3
g
. . . (=
3. Introduction of Products (Compliant with Overseas Standards) s
3.1 List of Products (to be Connected) and Interpretation of Model Names o
O @
g
The following system configuration is classified into product groups A to O in the product introduction sections § §
given below. °3
= Display modules Expansion boards | Battery | Memory cassettes |
o FX3u-7DM Ao ®FX3U-USB-BD eFX3u-8AV-BD ° FX3U-32BL — o FX3U-FLROM-16
®FX3U-7DM-HLD [ ; i e FX3U-232-BD eFX3uU-CNV-BD e ¢ FX3U-FLROM-64
/sl «FXau-422-BD (&= ¢ FX3U-FLROM-64L e
1 eFX3U-485-BD . *FX3U-FLROM-1M S8
c o
____________________________________ =
r N S
ocoEeeREee | 4
- e »
i B
° g
A o
Special adapters | Main units | Input/output extension blocks | g*-
| Analog | | Input/output | | Input | | Output | ¢
o FX3U-4AD-ADP i * FX3U-16MT/ES(S  FX2N-8EX-ES/UL o FX2N-8EYR-ES/UL
 FX3U-4AD-ADP SDOUIMNES B aMTESS) || FXeneEX < FXaN-BEYR-S-ES/UL 5
¢ FX3U-3A-ADP ®FX3U-48MR/ES ®FX3U-48MT/ES(S) © FX2N-8EX-UA1/UL ®FX2N-8EYT-ESS/UL
* FX3U-4AD-PT(W)-ADP || eFX3U-64MR/ES *FX3U-64MT/ES(S) || o EX2N-TBEX-ES/UL *FX2N-8EYR oTs
o FX3U-4AD-PNK-ADP ®FX3U-80MR/ES eFX3U-80MT/ES(S) A EX-C :Egm:ggh )
« FX3U-4AD-TC-ADP *FX3U-128MR/ES o FX3U-128MT/ES(S)| | & E3anAGEXLC TFGN-16EYR-ES/UL 833
 Sommniator || s aumes seviours || [ meuroueur ] 2EGRER"
® FX3U- - ) ) FX2N-8ER-ES/UL o FXN-
- _ o FX3U-48MR/DS eFX3U-48MT/DS(S) ° FX2N-16EYT-C
* FX3U-485ADP(-MB) eFX3U-64MR/DS «FX3U-64MT/DS(S) || ©FX2N-8ER TEONAGEYS
High-speed o FX3U-80MR/DS eFX3U-80MT/DS(S) 6
inputoutput © FX3U-32MR/UA1e FX3U-32MS/ES FX Series terminal blocks can be g, ow
o FX3U-4HSX-ADP o FX3U-84MR/UA1e FX3U-64MS/ES connected to connector type units. S5
« FX3U-2HSY-ADP | | ) g8
CF card §
¢ FX3U-CF-ADP Extension cables | Connector conversion adapter | S
oFXoN-30EC oFX2N-CNV-BC
) . *FXON-65EC 7
s = <o
(XYY YYYYYYYY Y SN
. =]
F Input/output powered i ===
extension units E Special function blocks | 8
| Input/output | [ Analog ][ Positioning || Communication | =
e FX2N-32ER-ES/UL o FX3U-4AD © FX3U-20SSC-H ® FX2N-232IF [
o FX2N-48ER-ES/UL o FX3U-4DA e FX3U-2HC “6—’—.
o FX2N-48ER-UA1/UL o FX3u-4LC «FXoN-1PG(-E) | Network | E]
* FXoN-32ER *FX2N-2AD oFX2N-10PG ¢ FX3U-16CCL-M ®FX2N-16CCL-M
o FX2N-48ER oFX2N-2DA <FXoN-1HC eFX3U-64CCL  eFX2N-32CCL
o FX2N-48ER-DS e FX2N-4AD ; ) o FX2N-64CL-M
e FX2N-48ER-D *FXoN-4AD-TC & W=l Special function units | | o FX2N-16LNK-M 9
o FX2N-32ES o FX2N-4AD-PT i o FX2N-32ASI-M
PaSES L “PXGNADA | |[Posttonng ] | =23
. N- - FX2N-5A i i S0
o FX2N-48ET-ESS/UL CFXan.8AD | *FXeN-10GM P 1o Network 238
o FX2N-32ET oFX2N-2LC | ®FX2N-20GM = 0 Networ 0
o FXoN-48ET «FXON-3A { eFXoN-1RM(-E)-SET | ? 58
o FX2N-48ET-DSS \ | J <9
o FX2N-48ET-D

\ J | |
p |
n Extension power supply unit |
* FX3uU-1PSU-5V

( m Power supply unit | The configuration is remote 1/0 for CC-Link.
o FX2N-20PSU Remote 1/0 || | NI _FX Series terminal block |

—-—
O p
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3.11

[A] 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.

FX3U — O C) M |:| / |:| [ Incorporating power supply, CPU, memory and input/output]

Series name

|—0 Power supply Input/output type: Connection on terminal block
¢ 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

Total r;umber of input Main unit * T/ESS: AC power supply/24V DC (sink/source) input/transistor (source) output
and output points  S/ES : AC power supply/24V DC (sink/source) input/triac (SSR) 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
¢ R/UA1: AC power supply/100V AC input/relay output
v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable
Number of input/output points Output type CE
Total Number of | Number of Model name (connection form: UL | Marine
number of input output terminal block) EMC | LVD | cUL
points points points
AC power supply common to 24V DC sink and source input
16 8 8 FX3u-16MR/ES Relay v v v *
16 8 8 FX3u-16MT/ES Transistor (sink) v v v *
16 8 8 FX3u-16MT/ESS Transistor (source) v v v *
32 16 16 FX3uU-32MR/ES Relay v v v *
32 16 16 FX3uU-32MT/ES Transistor (sink) v v v *
32 16 16 FX3U-32MT/ESS Transistor (source) v v v *
32 16 16 FX3u-32MS/ES Triac v 4 v *
48 24 24 FX3U-48MR/ES Relay v v v *
48 24 24 FX3u-48MT/ES Transistor (sink) v v v *
48 24 24 FX3U-48MT/ESS Transistor (source) v v v *
64 32 32 FX3U-64MR/ES Relay 4 v 4 *
64 32 32 FX3u-64MT/ES Transistor (sink) v v v *
64 32 32 FX3u-64MT/ESS Transistor (source) v v v *
64 32 32 FX3u-64MS/ES Triac v v v *
80 40 40 FX3U-80MR/ES Relay 4 v 4 *
80 40 40 FX3u-80MT/ES Transistor (sink) v v v *
80 40 40 FX3u-80MT/ESS Transistor (source) v v v *
128 64 64 FX3u-128MR/ES Relay v v v *
128 64 64 FX3U-128MT/ES Transistor (sink) v v v *
128 64 64 FX3u-128MT/ESS Transistor (source) v v v *
DC power supply common to 24V DC sink and source input
16 8 8 FX3u-16MR/DS Relay v v v *
16 8 8 FX3u-16MT/DS Transistor (sink) v | v *
16 8 8 FX3u-16MT/DSS Transistor (source) v O v *
32 16 16 FX3u-32MR/DS Relay 4 v v *
32 16 16 FX3u-32MT/DS Transistor (sink) v O v *
32 16 16 FX3u-32MT/DSS Transistor (source) v | v *
48 24 24 FX3u-48MR/DS Relay 4 v v *
48 24 24 FX3u-48MT/DS Transistor (sink) v O v *
48 24 24 FX3u-48MT/DSS Transistor (source) v O v *
64 32 32 FX3u-64MR/DS Relay v v v *
64 32 32 FX3u-64MT/DS Transistor (sink) v O v *
64 32 32 FX3u-64MT/DSS Transistor (source) v O v *
80 40 40 FX3u-80MR/DS Relay v v v *
80 40 40 FX3u-80MT/DS Transistor (sink) v a v *
80 40 40 FX3u-80MT/DSS Transistor (source) v O v *

* Please consult with Mitsubishi Electric for information on marine standard practices and the
corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.
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v": Compliance with standard or self-declaration [ : Not targeted - : Not applicable 5

Number of input/output points E g

Total Nu:1bér ofp Ngmber of Outpu't type ¢ UL . é’

. Model name (connection form: Marine 5

num!)er of |n!)ut ou?put terminal block) EMC | LVD | cUL
points points points

AC power supply only for 100V AC input 2
32 16 16 FX3U-32MR/UA1 Relay v v v *1 I

64 32 32 FX3U-64MR/UA1 Relay v v v *1 ;é

*1. Please consult with Mitsubishi Electric for information on marine standard practices and the % g
corresponding types of equipment. =

— For more information on CE, UL and cUL, refer to Page 15 or later.

3.1.2 [B] Input/output powered extension units 57
82
The input/output powered extension unit incorporates a power supply circuit and input and output terminals. %Q

It is designed to add input and output terminals.
It can supply power to extension devices connected on the downstream side.

FX2N — Q O _E_ |:| _ |:| / |:| Incorporating power supply

1N

and input/output terminals

(2]
Series name Classification 1: None™: Not compliant with standard -‘g
UL:Compliant with standard g
——e Power supply, Input/output type: Connection on terminal block )
R : AC Power supply/24V DC (sink) input/relay output @
*R-ES : AC Power supply/24V DC (sink/source) input/relay output
oT : AC Power supply/24V DC (sink) input/transistor (sink) output 5
*T-ESS: AC Power supply/24V DC (sink/source) input/transistor (source) output —
Total number of oS : AC Power supply/24V DC (sink) input/triac (SSR) output 223
input and output *R-DS : DC Power supply/24V DC (sink/source) input/relay output 839
points eR-D : DC Power supply/24V DC (sink) input/relay output ¢ SR
Input/output extension *T-DSS: DC Power supply/24V DC (sink/source) input/transistor (source) output =
eT-D : DC Power supply/24V DC (sink) input/transistor (sink) output
*R-UA1: AC Power supply/100V AC input/relay output 6
v": Compliance with standard or self-declaration [J: Not targeted - : Not applicable
Number of input/output points CE 8L
Tut ] NI pl:: ufpuNp Ib f Output type uL 28
c;)a f um e: o umt erto Model name (connection form: emc | Lvp | cuL Marine 5 3
number o inpu outpu terminal block) 5
points points points
AC power supply common to 24V DC sink and source input
32 16 16 FX2N-32ER-ES/UL | Relay v v 4 *3 7
32 16 16 FX2N-32ET-ESS/UL | Transistor (source) v v v *3 zs
48 24 24 FX2N-48ER-ES/UL |Relay v v v 3 7S
48 24 24 FX2N-48ET-ESS/UL | Transistor (source) v v v *3 ié’
AC power supply only for 24V DC sink input 8"
32 16 16 FX2N-32ER Relay - - - -
32 16 16 FX2N-32ET Transistor (sink) - - - - 8
32 16 16 FX2N-32ES Triac - - - - =
48 24 24 FX2N-48ER Relay - - - - §’=:
48 24 24 FX2N-48ET Transistor (sink) = = - - g
DC power supply common to 24V DC sink and source input
48 24 24 FX2N-48ER-DS Relay v 4 v -
48 24 24 FX2N-48ET-DSS Transistor (source) v a v - 9
DC power supply only for 24V DC sink input géﬂg
48 24 24 FX2N-48ER-D Relay - - - = 3 Q%
48 24 24 FX2N-48ET-D Transistor (sink) - - - - %’g
hel
AC power supply only for 100V AC input <_§
8 24 24 FX2N-48ER-UA1/UL | Relay v 4 v - 1 0

4
*2.
*3.

corresponding types of equipment.

— For more information on CE, UL and cUL, refer to Page 15 or later.

FX2N-48ER-DS and FX2N-48ET-DSS comply to UL standard.
Please consult with Mitsubishi Electric for information on marine standard practices and the
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3.1.3 [C] Input/output extension blocks

The input/output extension block has built-in input or output terminals to add input or output terminals.

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

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

L Input/output type: Connection on terminal block or with connector

Series name

*ER 124V DC?sink)input/reIay output/terminal block

e ER-ES : 24V DC(sink/source)input/relay output/terminal block
e X : 24V DC (sink) input/terminal block

e X-C : 24V DC (sink) input/connector

* X-ES : 24V DC (sink/source) input/terminal block

o XL-C : 5V DC input/connector
e X-UA1 :100V AC input/terminal block

* YR : Relay output/terminal block
Total number of * YR-ES : Relay output/terminal block .
inp_ut and output | * YR-S-ES: gﬂg%g%ﬁ)gé (separate reference terminals (Commons))/
points Input/output extension YT : Transistor £sink; output/terminal block
e YT-H : Transistor (sink) output/terminal block
¢ YT-C  :Transistor Esink) output/connector
¢ YT-ESS : Transistor (source) output/terminal block
e YS : Triac (SSR) output/terminal block
v": Compliance with standard or self-declaration [J: Not targeted - : Not applicable
Number of input/output
. CE
points
Total Number Input Output | Connection UL .
Number Model name Marine
t t f L
number of input of ype ype orm Emc | LvD cu
of . output
X points .
points points
Input/Output extension type
161 4 4 FX2N-8ER-ES/UL 24V DC |Relay Terminal block | v v v *2
16™1 4 4 FX2N-8ER 24V DC |Relay Terminal block | - - - -
Input extension type
8 8 - FX2N-8EX-ES/UL 24V DC - Terminal block| v O v *2
8 8 - FX2aN-8EX 24V DC - Terminal block | - - - -
8 8 - FX2N-8EX-UA1/UL |100V AC - Terminal block| - - v -
16 16 - FX2N-16EX-ES/UL | 24V DC - Terminal block| v O v *2
16 16 - FX2aN-16EX 24V DC - Terminal block | - - - -
16 16 - FX2N-16EX-C 24V DC - Connector - - - -
16 16 - FX2N-16EXL-C 5V DC - Connector - - - -
Output extension type
8 - 8 FX2N-8EYR-ES/UL - Relay Terminal block| v 4 4 *2
8 - 8 FX2N-8EYR-S-ES/UL - Relay Terminal block | v v v -
8 - 8 |FXeN-8EYT-ESS/UL| - | 17@NSiStor|pe minaiblock| v | O | v | =2
(source)
8 - 8 FX2N-8EYR - Relay Terminal block | — - - -
8 - 8 |FXeN-8EYT _ |Transistor | o inalblock | ~ | - | - | -
(sink)
8 - 8 |FXaN-8EYT-H | Transistor | e rminal block| - | - | - | -
(sink)
16 - 16 |FX2N-16EYR-ES/UL - Relay Terminal block | v v v 2
16 ) 16 FX2N-16EYT-ESS/ 3 Transistor Terminal block | v O v %o
UL (source)
16 - 16 FX2N-16EYR - Relay Terminal block | — - - -
16 - 16 |FX2N-16EYT ~|Transistor | o rminal block| ~ | - | - | -
(sink)
16 - 16 |FX2N-16EYT-C _ | [ransistor oo nector - - - -
(sink)
16 - 16 FX2N-16EYS - Triac Terminal block| - - v -

*1.  Four inputs and four outputs are occupied as unused numbers.
*2. Please consult with Mitsubishi Electric for information on marine standard practices and the

corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.
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-_—

3.1.4 [D] [E] Special function units/blocks 5
o
o
For details on each product, refer to the product manual. =
1. Analog control
v": Compliance with standard or self-declaration [J: Not targeted - : Not applicable 2
Analo CE
m Model name e Description L Marine A
Input Output EMC | LVD | cUL 22
. £a
Analog input =35
FX3u-4AD 4ch - Voltage/current input v O v - 3
FX2N-2AD 2ch - Voltage/current input v O v *
FX2N-4AD 4ch - Voltage/current input v O v *
530
FX2N-8AD 8ch 3 Voltage/current/.temperature v 0 v . g.g
(thermocouple) input g
- &
EXaN-4AD-PT 4ch B Temperature (resistance v O v . S

thermometer sensor) input

FXoN-4AD-TC 4ch _ Temperature (thermocouple) v O v . 4
input
Analog output %
FX3u-4DA - 4ch Voltage/current output v O v - %
FX2N-2DA - 2ch Voltage/current output v O v * =
FX2N-4DA - 4ch Voltage/current output v O v * ¢
Analog input/output mixed 5
FXoN-3A 2ch 1ch Voltage/current input/output v O - * _
jwhgv)
FX2N-5A 4ch 1ch | Voltage/current input/output v O v * 25 @l
Temperature control & §§
Temperature control (resistance =
FX3U-4LC 4 loops 3 thermometer sepsor/ v 0O v B
thermocouple/micro voltage 6
input)
T (@X2
Temperature control (resistance Sa
FX2n-2LC 2 loops - thermometer sensor/ v O v - c'g
thermocouple) g

* Please consult with Mitsubishi Electric for information on marine standard practices and the

corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.

N

zs
2. High-speed counter i%
v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable 25
D . CE oL | g~
Model name Description Marine
EMC | LVD | cUL

FX3u-2HC 2-ch high-speed counter v O 4 - 8

FX2n-1HC 1-ch high-speed counter v O v *

* Please consult with Mitsubishi Electric for information on marine standard practices and the

corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.

uone|lelsy

(=]

Bunim

Addng Jemod
ue uope.ledaid

.
O »p

Buuipn induj




FXsu Series Programmable Controllers

User’'s Manual - Hardware Edition

3 Introduction of Products (Compliant with Overseas Standards)

3.1 List of Products (to be Connected) and Interpretation of Model Names

3. Pulse output and positioning

1.

*2.

*3.

v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable
o CE uL .
Model name Description EMC VD | cUL Marine
Pulse output for independent 1-axis control (manual in| 3 3 3
FXon-1PG m Japanese supplied) [100 kHz open collector output]
Pulse output for independent 1-axis control (manual in % v N
FX2N-1PG-E m English supplied) [100 kHz open collector output] = 2
Pulse output for independent 1-axis control v v 3
FX2N'10PGE [1 MHz differential line driver output] -
Simultaneous 2-axis (independent 2-axis) control v *3 3
FX3u-208SC-H[B] [Applicable to SSCNET I1] e
Pulse output for independent 1-axis control v v
Fxan-10GM [E [200 kHz open collector output] = -
Pulse output for simultaneous 2-axis (independent 2- v v _
FX2n-20GM E axis) control [200 kHz open collector output] -
« 1-axis programmable cam switch (manual in Japanese
FXan-1RM-SET[E " Sup):)'”e%) 9 witch (manual in Jap e
x 1-axis programmable cam switch (manual in English .
PXen-IRM-ESETE™ |t i ( gishi - I'g | - | =

— For more information on CE, UL and cUL, refer to Page 15 or later.

Up to 3 units can be connected to one system. Connect them to the end of the system. For details,
refer to FX2N-1RM(-E)-SET Handy Manual.

Number of Number of input/output Count of number of connected special
connected units points occupied function units/blocks
1 unit
2 units 8 points 1
3 units

Please consult with Mitsubishi Electric for information on marine standard practices and the
corresponding types of equipment.

Products manufactured in and after June, 2006 will comply with the UL and cUL standards.
4. Data link and communication functions
v": Compliance with standard or self-declaration [J: Not targeted - : Not applicable
Model name Description CE s Marine
P EMC | LVD | cUL
FX2N-232IF 1-ch RS-232C non-protocol communication v O - *
Master for CC-Link (Compatible with Ver. 2.00 and
Ver. 1.10)
FX3u-16CCL-M Connectable stations:Remote I/O station, v O v -
Remote device station,
Intelligent device station
Master for CC-Link (Compatible with Ver. 1.10)
FX2N-16CCL-M Connectable stations:Remote I/O station, v | - -
Remote device station
FX3U-64CCL CC-Link |n'terface (Intglllgent device station) v O v _
[1 to 4 stations occupied]
FXoN-32CCL CC-Link in.terface (Rgmote device station) v O 3 3
[1 to 4 stations occupied]
FX2N-64CL-M Master for CC-Link/LT v O v -
FX2N-16LNK-M Master for MELSEC 1/O Link v v v -
FX2N-32ASI-M Master for AS-i system v O - -

* Please consult with Mitsubishi Electric for information on marine standard practices and the
corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.
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3.1.5 [F] Display modules and holder

v": Compliance with standard or self-declaration [ : Not targeted - : Not applicable
CE
Model name Description ol Marine
EMC | LVD | cUL
EX3U-7DM Dlsplay .module that can be incorporated in FX3u Series S O 3 *o
main unit
FX3U-7DM-HLD ::Isae;ealnd extension cable to fit FX3U-7DM display module| 3 3 3

Display module to be connected to peripheral device
connector with cable (manual in Japanese supplied)

Display module to be connected to peripheral device v 0
connector with cable (manual in English supplied)

FX-10DM(-SETO)

FX-10DM-E

*1.  Products manufactured in and after May, 2005 will comply with the overseas standard.

*2. Please consult with Mitsubishi Electric for information on marine standard practices and the

corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.

3.1.6 [G] Expansion boards

v": Compliance with standard or self-declaration [J: Not targeted - : Not applicable
Model name Description CE e Marine
EMC | LVD | cUL
FX3u-CNV-BD Conversion of connector for fitting special adapter v O - *2
FX3u-232-BD For RS-232C communication v O - *2
For RS-422 communication
FX3u-422-BD (having the same function as that of peripheral device| v O - *2
connector incorporated in main unit)
FX3u-485-BD For RS-485 communication v O - *2
FX3U-USB-BD For USB communication . S O : *0
(for personal computer for programming)
FX3u-8AV-BD For 8ch analog volume v O - -

*1.  Products manufactured in and after June, 2005 will comply with the overseas standard.

*2. Please consult with Mitsubishi Electric for information on marine standard practices and the
corresponding types of equipment.

— For more information on CE, UL and cUL, refer to Page 15 or later.
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FXsu Series Programmable Controllers 3 Introduction of Products (Compliant with Overseas Standards)
User’'s Manual - Hardware Edition 3.1 List of Products (to be Connected) and Interpretation of Model Names

3.1.7 [H] Special adapters

1. Analog functions

v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable
CE
Model name Description e Marine
EMC | LVD | cUL
FX3u-4AD-ADP 4-ch voltage input/current input v O v *2
FX3u-4DA-ADP 4-ch voltage output/current output v O v *2
FX3U-3A-ADP 2-ch voltage input/current input v 0 v B
1-ch voltage output/current output
FX3u-4AD-PT-ADP 4-ch platinum resistance thermometer sensor input v O v *2
. . . 4-ch platinum resistance thermometer sensor input v v 3
FX3u-4AD-PTW-ADP (-100 to 600°C) O
) ) : 4-ch temperature sensor input v v 3
FX3U-4AD-PNK-ADP (Pt1000/Ni1000 resistance thermometer sensor) input -
FX3u-4AD-TC-ADP 4-ch thermocouple (K, J type) temperature sensor input v O v *2

*1.  Products manufactured in and after June, 2005 will comply with the overseas standard.

*2. Please consult with Mitsubishi Electric for information on marine standard practices and the
corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.

2. Communication functions

v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable
Model name Description CE e Marine
EMC | LVD | cUL
FX3u-232ADP-MB RS-232C communication v O v *2
FX3u-485ADP-MB RS-485 communication v O v *2
FX3u-232ADP RS-232C communication v O v *2
FX3u-485ADP RS-485 communication v O v *2

*1.  Products manufactured in and after June, 2005 will comply with the overseas standard.

*2. Please consult with Mitsubishi Electric for information on marine standard practices and the
corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.

3. CF card functions

v": Compliance with standard or self-declaration [ : Not targeted - : Not applicable
CE
Model name Description uL Marine
EMC | LVD | cUL
FX3u-CF-ADP CF card special adapter v O v -

— For more information on CE, UL and cUL, refer to Page 15 or later.

46



FXsu Series Programmable Controllers 3 Introduction of Products (Compliant with Overseas Standards)
User’'s Manual - Hardware Edition 3.1 List of Products (to be Connected) and Interpretation of Model Names

-_—

4. High-speed input/output functions 5

v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable g

Q

CE S

odel name escription arine s

Model D e M
EMC | LVD | cUL

FX3u-4HSX-ADP For differential line driver input (for high-speed counter) v O v * 2
FX3u-2HSY-ADP For differential line driver output (for positioning output) v O v * o
* Please consult with Mitsubishi Electric for information on marine standard practices and the i%
corresponding types of equipment. ERY]
— For more information on CE, UL and cUL, refer to Page 15 or later. 3 %

3.1.8 [l] Extension power supply unit

530
v": Compliance with standard or self-declaration [ : Not targeted - : Not applicable gg
ivi CE 5%
n Model name Description Driving power uL Marine <)
supply EMC | LVD | cUL
FX3u-1PSU-5V Extension power supply 5V DC 1A 100 to 240V AC v v v -
— For more information on CE, UL and cUL, refer to Page 15 or later. 4
L
(0]
3.1.9 [J] Extension cables and connector conversion adapter e
Q
[K] Battery [L] Memory cassettes 5
v": Compliance with standard or self-declaration [J: Not targeted - : Not applicable 5
CE
Classification | Model name Description b Marine oU<
EMC | LVD | cUL $29
95 &
FXoN-65ECH 0.65m | These cables are used to mount input/output 3 B B B & §§
ON- (2'1") | extension units/blocks for FX2N and special -2
function units/blocks (except for the FX2N-

Extension | Exon-30ECH 0.3M | 10GM and FX2n-20GM) away from the main| — _ _ -

Cables (0 " ) unit. 6
0.65m This cable is used when FX2N-10GM or é’%’
FX2N-GM-65EC ('2,1,,) FX2N-20GM is mounted at the top of the| - - - - =§§

extension units/blocks. S

(=]

Connect.or Connector conversion adapter to connect input/ >

conversion | EXoN-CNV-BC | output extension blocks for FX2N and special function| — - - -

adapter blocks with model FXoN-30/65EC extension cable 7
This battery backs up the following data. §-§
* Program memory in built-in RAM o
Battery FX3u-32BL + Keep devices (battery backup devices) - - - - ié’
Zs

* Results of sampling trace
* Time on clock

(o)

FX3u-FLROM-

16 16k-step flash memory v O - *3 =

&

gi(w-FLROM- 64k-step flash memory v2 | 0O - *3 2

Memory >

cassettes [l EZEU_FLROM_ 64k-step flash memory (with transfer switch) v O - *3

64k-step flash memory 9
I:ﬁau-FLROM- (There is an area dedicated to the storage of| v O - *3 =3
symbolic information.) 288
(2253
*1.  When the extension cable (FXoN-30EC or FXoN-65EC) is used, use up to one cable for one system. 58
2y

When an extension block is added, use FX2N-CNV-BC in addition to the cable.
These extension cables are unusable for FX2N-10GM and FX2N-20GM.

*2.  Products manufactured in and after June, 2005 will comply with the overseas standard.

*3. Please consult with Mitsubishi Electric for information on marine standard practices and the

corresponding types of equipment.
— For more information on CE, UL and cUL, refer to Page 15 or later.
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3.1.10 [M] FX Series terminal blocks (cables and connectors)

1. FX Series terminal blocks

v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable
Number CE
m Number
. of . UL .
Model name of input Function Marine
. output EMC | LVD | cUL
points .
points

FX-16E-TB 16 input pomt_s or B ~ P -
16 output points
32 input points, |To be directly connected to the PLC

32 output points or input/output connector

FX-32E-TB 16 input/output - B Y -
points

FX-16EX-A1-TB 16 - 100V AC input - - v -

FX-16EYR-TB - 16 Relay output - - v -

FX-16EYS-TB - 16 Triac output - - - -

FX-16EYT-TB - 16 Transistor output (sink) - - v -

FX-16EYT-H-TB - 16 Transistor output (sink) - - - -

— For more information on CE, UL and cUL, refer to Page 15 or later.

2. Input/output cables
Model name Shape

» Single wire (Wire color: red)

FX-16E-500CAB-S SMAEL) | pLC side: A 20-pin connector

FX-16E-150CAB 1.5m(4'11")
FX-16E-300CAB 3m(9'10")
(
(

+ Flat cables (with tube)
* A 20- pin connector at both ends

FX-16E-500CAB 5m(16'4")

FX-16E-150CAB-R 1.5m(4'11") Round mult b

FX-16E-300CAB-R 3m(@10")|, Ac;lé)rjpi:] ;:Jo:r?eritgfatet?oth ends
FX-16E-500CAB-R 5m(16'4")

FX-A32E-150CAB 1.5m(4'11")|+ Flat cables (with tube)

FX-A32E-300CAB 3m(9'10")|* PLC side: Two 20-pin connectors in 16-point units.

1 Terminal block side: A dedicated connector
FX-A32E-500CAB 5m(16'4")|. " One common terminal covers 32 input/output terminals.

3. 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? [AGW22]

FX2c-1/0-CON-SA 5-piece set | Input/output connector for bulk wire for 0.5 mm?2 [AGW20]

3.1.11 [N] Remote l/O

For the remote 1/0 of CC-Link, CC-Link/LT and AS-i system, refer to the manual and catalog of each master.

3.1.12 [O] Power supply unit

v" . Compliance with standard or self-declaration [ : Not targeted - : Not applicable
.. CE
m Model name Description PTG [PETTE <l Marine
supply EMC | LVD | cUL
FX2N-20PSU 24V DC power supply 100 to 240V AC v v v -

— For more information on CE, UL and cUL, refer to Page 15 or later.
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3.2 Connector Types and Cables for Program Communication

3.2

Connector Types and Cables for Program Communication

Peripheral device connector

FX-232AWC-H
P

RS-422
|

RS-232C <

USB

FX3u-232ADP(-MB)

5] @

RS-232C i
= .|
|

BERrs422
&

FX3u-232-BD
it

i
FX3u-422-BD

FXsu-USB-BD

B——— 8 RS-232C/RS-422 cable
e——— Connection cabling

Connection cabling for
extension devices

. @ R
FX3u-422-BD
= S
FX-20P-CAB
OP-CABO @ 5
No. Shape of connector or combination with cable No. IO @ connect:;lgl;combmahon cltin
FX-422CABO F2-232CAB-1 FX-30PMINI
— v+ EWE- s DIN 8P " .
"FX-232AW/FX-232AWC/FX-232AWC-H" RS-422] 3 Fx-20P-cABO
D-SUB
9Pin FX3u-USB-BD USB MINI B connector female
[USB2.0]
FX-232CAB-1 FX-USB-AW USB MINI B connector female
[USB2.0]
BA'Fx-422cAB0" + [l "F2-232CcAB-2" + FX3U-232-BD D-SUB 9Pin [RS-232C]
Half pitch  |"FX-232AW/FX-232AWC/FX-232AWC-H" FX3u-232ADP(-MB) D-SUB 9Pin [RS-232C]
14Pin
EX-232CAB-2 @ FX3u-422-BD MINI DIN 8Pin [RS-422]
A ex-422caBo" + [ "F2-232cAB" + Peripheral device connector [RS-422]
D-SUB "FX-232AW/FX-232AWC/FX-232AWC-H" MINI DIN 8Pin
25Pin
F2-232CAB-1 Expansion board (special adapter) connector
USB A ) . FX3u-64CCL CC-Link connction terminal block
2 connector, USB cable (supplied with FX-USB-AW @ For details, refer to the FX3U-64CCL user’s
female or FX3u-USB-BD) manual.

*1.  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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FXsu Series Programmable Controllers

User’'s Manual - Hardware Edition

3 Introduction of Products (Compliant with Overseas Standards)

3.2 Connector Types and Cables for Program Communication

3.21 Programming tool
The following programming tool supports FX3u Series PLCs.
Model name Description
GX Works?2 Version 1.07H or later of SWCIDNC-GXW2-J supports the FX3u.
Version 1.08J or later of SWCIDNC-GXW2-E supports the FX3u.
Version 8.23Z or later of SWID5C-GPPW-J supports the FX3u.
GX Developer Version 8.24A or later of SWLID5C-GPPW-E supports the FX3u.
P Although versions earlier than 8.23Z(-J) or 8.24A(-E) can be used for programming by
selecting the model "FX3U(C)" or "FX2N(C)", restrictions apply.
FX-30P FX-30P supports from the first version.
— For more information, refer to Chapter 5 "Version Information and Peripheral Equipment
Connectability".
3.2.2 Communication cables

v": Compliance with standard or self-declaration [J: Not targeted - : Not applicable
e CE uL .
Model name Description Marine
EMC | LVD | cUL

USB cable

3m
USB cable (910")

RS-232C cable

USB A plug < USB MINI B plug

For connection between personal computer and
FX3u-USB-BD

USB cable (3m(9°'10")) supplied with FX3u-USB-BD or
commercially available cable (up to 5m(16’4"))

3m
F2-232CAB-1 (910")

D-SUB 9Pin < D-SUB 25Pin
For connection between personal computer and
RS-232C/RS-422 converter

3m
F2-232CAB (9'10")

D-SUB 25Pin < D-SUB 25Pin
For connection between personal computer and
RS-232C/RS-422 converter

3m
F2-232cAB-2 [l | (9101)

Half-pitch 14-pin~ D-SUB 25Pin
For connection between personal computer and
RS-232C/RS-422 converter

3m
Fx-232CAB-1 [ | (9107

D-SUB 9Pin < D-SUB 9Pin
For connection between personal computer and FX3u-
232-BD, FX3uU-232ADP(-MB)

3m
Fx-232cAB-2 B | (9107

RS-422 cable

Half-pitch14Pin < D-SUB 9Pin
For connection between personal computer and FX3u-
232-BD, FX3u-232ADP(-MB)

1.5m
FX-422CABO (411"

D-SUB 25Pin < MINI DIN 8Pin
For connection between RS-232C/RS-422 converter and
FX3u programming port FX3u-422-BD
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-_—

3.2.3 Converters and interface =
o
o
v": Compliance with standard or self-declaration [ : Not targeted - : Not applicable =
- CE uL .
Model name Description Marine
EMC | LVD | cUL
RS-232C/RS-422 Converters 2
« |RS-232C/RS-422 converter (high-speed type) « Eéj
1 2 _ _ 39
FX-232AWC-H Communication speed: Applicable to 9,600 to 115,000 bps . Y - Z5
3 »n
FX-232AW RS-232C/RS-422 converters = = = = &3
FX-232AWC Communication speed: Applicable to 9,600/19,200 bps — _ _ _

USB Interface

FX-USB-AW" USB-RS-422 converter (with 3m(9°10") USB cable) V'3 O - -

1onpoid

*1.  When the programming software is not applicable to FX3u or FX3Uc, the converter is applicable only
to 9,600 or 19,200 bps.

*2.  Products manufactured in and after July, 2004 conform to the overseas standard.
*3. Products manufactured in and after August, 2004 conform to the overseas standard.
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FXsu Series Programmable Controllers 4 Specifications, External Dimensions and Terminal Layout (Main Units)
User’'s Manual - Hardware Edition 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 input/output powered extension unit specifications, refer to Chapter 15.
— For input/output extension block specifications, refer to Chapter 16.

4.1 Generic Specifications

Item Specification
(Ll AT 0 to 55°C (32 to 131°F) when operating and -25 to 75°C (-13 to 167°F) when stored
temperature
Ambient 5 to 95%RH (no condensation) when operatin
humidity ° perating
Frequency Acceleration Half amplitude
Hz 2 mm
(Hz) (m/s%) ( ) Sweep Count for X,
Vibration When installed on 10 to 57 - 0.035 Y, Z: 10 times
resistance’! | DIN rail 57 to 150 4.9 - (80 min in each
When installed 10t0 57 - 0075 |direction)
directly 57 to 150 9.8 -
Shock . ) ) ) . ) ) )
) 1 147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z
resistance
Noise By noise simulator at noise voltage of 1,000 Vp-p, noise width of 1 s, rise time of 1 ns and period of
resistance 30 to 100 Hz
Dielectric 1.5kV AC for one minute
withstand 500V AG f ut
o or one minute
voltage™3 e Between each terminals and ground terminal

Insulation

resistance’3 5MQ or more by 500V DC megger

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

Grounding <Common grounding with a heavy electrical system is not allowed>"2
Working Free from corrosive or flammable gas and excessive conductive dust
atmosphere
Working "

4
altitude <2000m

*1. The criterion is shown in IEC61131-2.

*2.  Ground the PLC independently or jointly.
— Refer to Section 9.4.

Other Other Other
PLC equipment PLC equipment PLC equipment
1 1 T —
Independent grounding Shared grounding Common grounding
Best condition Good condition Not allowed

*3. For more information on the dielectric withstand voltage test and the insulation resistance test of the
terminals of each product, refer to the following.
— Refer to Subsection 4.1.1.

*4. Do not use the PLC under pressure higher than the atmospheric pressure. Doing so may damage the
PLC.




FXsu Series Programmable Controllers
User’'s Manual - Hardware Edition

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

4.1 Generic Specifications

411

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.

on unit/block

. Dielectric | Insulation
Between terminals .
strength | resistance
Terminals of main unit and input/output powered extensi
» Between power supply terminal (AC 1.5kV AC
power supply) and ground terminal for 1 min
+ Between power supply terminal (DC | 500V AC for
power supply) and ground terminal 1 min
+ Between 24V DC service power supply
connected to input terminal (24V DC) ?Orgl\:‘ AC for
and ground terminal SM Q or
- - more on
» Between input terminal (100V AC) and | 1.5kV AC
: . 500V DC
ground terminal for 1 min
Megger
+ Between output terminal (relay) and 1.5kV AC
ground terminal for 1 min
» Between output terminal (transistor) 500V AC for
and ground terminal 1 min
» Between output terminal (triac) and 1.5kV AC
ground terminal for 1 min

Terminals of expansion board, special adapter and spec

Between terminal of expansion board
(except for the FX3u-USB-BD and
FX3u-CNV-BD) and ground terminal

Remarks

ial function unit/block

Since the expansion board and the main unit
CPU are not insulated, it is not allowed to
perform the dielectric withstand voltage test
and insulation resistance test between them.

Between terminal of expansion board
(FX3u-USB-BD) and ground terminal

Do not perform the dielectric withstand
voltage test and insulation resistance test
between the communication line and the main
unit CPU.

Between terminal of special adapter
and ground terminal

Special function unit/block

Not allowed | Not allowed
Not allowed | Not allowed
5M Q or
500V AC for | more on
1 min 500V DC
Megger
Each manual

Refer to the manual for each special function
unit/block.
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4.2 Power Supply Specifications

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 units/blocks, refer to this manual or the special
function units/blocks manual.

421 AC Power Supply/DC Input Type

Specifications

Item FX3u-16MO/ | FX3u-32M[CI/ | FX3u-48MLCI/ | FX3u-64MC1/ | FX3u-80MLl/ | FX3u-128MLCl/
EC] EO EO EC] EC] EO
Supply voltage 100 to 240V AC
Allowable supply 85 to 264V AC
voltage range
Rated frequency 50/60 Hz

Allowable
instantaneous
power failure
time

Operation can be continued upon occurrence of instantaneous power failure for 10 ms or less.
When the supply voltage is 200V AC, the time can be change to 10 to 100 ms by editing the user
program.

Power fuse

250V, 3.15A 250V, 5A

Rush current

30 A max. 5 ms orless/100V AC, 65 A max. 5 ms or less/200V AC

Power
. 30 W 35W 40W 45W 50 W 65 W
consumption
24V DC service
2 400 mA or less 600 mA or less
power supply
5V DC built-in

power supply

500 mA or less

*1. These power consumption values are maximum values which apply to the main unit's 24V DC service
power supply when there are input/output extension blocks and special function units/blocks.

— For input/output powered extension units/blocks power consumption information,

refer to Section 15.2.

*2. When input/output extension blocks are connected, 24V DC service power is consumed by the blocks,
and the power to be consumed by the main unit is reduced.

— For details on 24V DC service power supply, refer to Section 6.5.

*3.  The power supply is not for external use.
The current capacity specified above is for the input/output extension blocks, special function blocks,
special adapters and expansion boards.
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4.2.2 DC Power Supply/DC Input Type
It Specifications
em
FX3u-16ML1/D] | FX3u-32ML/D] | FX3u-48ML1/DL] | FX3u-64ML1/DL] | FX3u-80MLI/DL]
Supply voltage 24V DC
Allowable supply *3
voltage range 16.8 to 28.8V DC
Allowable
instantaneous power |Operation can be continued upon occurrence of instantaneous power failure for 5 ms or less.
failure time
Power fuse 250V, 3.15A \ 250V, 5A
Rush current 35 A max. 0.5 ms or less/24V DC
Power consumption*‘I 25w 30w ‘ 3/5W 40 W 45 W
24V DC service power _
supply
5V DC built-in power
9 500 mA or less
supply
*1. This power consumption is the value maximized by input/output extension blocks and special function
units/blocks connected to the main unit.
— For input/output powered extension units/blocks power consumption information,
refer to Section 15.2.
*2.  The power supply is not for external use.
The current capacity specified above is for the input/output extension blocks, special function blocks,
special adapters and expansion boards.
*3.  When supply voltage is 16.8 to 19.2V DC, the connectable extension equipment decreases.
For details, refer to Subsection 6.5.3 or 6.5.4.
4.2.3 AC Power Supply/AC Input Type

Specifications

Item
FX3u-32MR/UA1 FX3u-64MR/UA1
Supply voltage 100 to 240V AC
Allowable supply
voltage range 85 to 264V AC
Rated frequency 50/60 Hz

Allowable Operation can be continued upon occurrence of instantaneous power failure for 10 ms or
instantaneous power |less. When the supply voltage is 200V AC, the time can be change to 10 to 100 ms by
failure time editing the user program.

Power fuse 250V, 5A

Rush current 30 A max. 5 ms or less/100V AC, 65A max. 5 ms or less/200V AC

. *
Power consumption

3/5W 45 W

24V DC service power
supply

5V DC built-in power
supply 2

500 mA or less

*1. This power consumption is the value maximized by input/output extension blocks and special function

units/blocks connected to the main unit.
— For input/output powered extension units/blocks power consumption information,

refer to Section 15.2.

*2.  The power supply is not for external use.
The current capacity specified above is for the input/output extension blocks, special function blocks,

special adapters and expansion boards.
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4.3 Input Specifications
The main unit input specifications are explained below.
4.3.1 24V DC input (sink/source) type

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 FX3u-16MO are X000 to X007.)

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

Specifications
Item FX3u-16M0C/ | FX3u-32MLC1/ | FX3u-48ML/ | FX3u-64MLC1/ | FX3u-80MLl/ | FX3u-128MLCl/
as(s) as(s) as(s) as(s) as(s) as(s)
Number of input points 8 points 16 points 24 points 32 points 40 points 64 points
Fixed termi-
Input connecting type nal block (M3 Removable terminal block (M3 screw)
screw)
Input form sink/source
Input signal voltage AC power type: 24V DC +10% DC power type: 16.8 to 28.8V DC
X000 to X005 3.9kQ
::n':;: dance | X006,X007 33KkO
X010 or more - | 4.3 kQ
. X000 to X005 6 mA/24V DC
L“u'i‘:;nf'g"a' X006,X007 7mA 24V DC
X010 or more - | 5mA/24V DC
ON input X000 to X005 3.5 mA or more
sensitivity |X006,X007 4.5 mA or more
current X010 or more - | 3.5 mA or more
OFF input sensitivity current 1.5 mA or less
Input response time Approx. 10 ms
No-voltage contact input
Input signal form Sink input: NPN open collector transistor
Source input: PNP open collector transistor
Input circuit insulation Photocoupler insulation
Input operation display LED on panel lights when photocoupler is driven.
» AC power supply type
Sink input wiring Source input wiring
| Fuse | Fuse
~ L ~ L
= N ~ = N ~
| 24I1V ﬂlo to 240V AC | 2‘1\/ 100 to 240V AC
oV J ov :|
—1S/8 —1 SIS
Deryll .| Deryll ., |
T—:l—'_)l(_h—/— I—:»—'_)I(_h—/—
Input circuit configuration
*1 Input impedance » DC power supply type
Sink input wiring Source input wiring
é Fuse (’If) Fuse
~ + ~ +
SHoH] | SO
@), || o¢ @), || o¢
— (0V) — (0V)
—1S/S — —1S/S
Degyll | Depyll |
s Sn e S

*2.

Do not connect with (0V) and (24V) terminals.
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43.2

100V AC input type

— For handling of 100V AC input, refer to Subsection 10.3.2.

Specifications

Item
FX3U-32MR/UA1 FX3u-64MR/UA1
Input points 16 points 32 points
Connection type Removable terminal block (M3 screw)

Input form

AC input

Input signal voltage

100 to 120V AC +10%, -15% 50/60Hz

Input impedance

Approx. 21kQ/50Hz
Approx. 18kQ/60Hz

Input signal current

4.7 mA/100V AC 50 Hz (70% or less when turned on simultaneously)
6.2 mA/110V AC 60 Hz (70% or less when turned on simultaneously)

ON input sensitivity current

3.8 mA or more

OFF input sensitivity current

1.7 mA or less

Input response time

Approx. 25 to 30 ms (A high-speed receiving is improper)

Input signal form

Contact input

Input circuit insulation

Photo-coupler insulation

Indication of input operation

LED on panel lights when input.

Input circuit diagram
*1 Input impedance

Fuse

]
~ L
= ;~a100 to 240V AC

100 to 120V AC

P4
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4.4  Output Specifications

The main unit output specifications are explained below.

441 Relay output type

The output numbers in the table indicate the main unit terminal numbers. "Y010 or more" means the numbers
from Y010 to the largest number that the main unit has.
(The output numbers of FX3U-16MR/ES are Y000 to Y007.)

Relay output specifications
ltem FX3u-48MR/ FX3u-64MR/ FX3u-80MR/

FX3u-16MR/CIS | FX3u-32MR/CIS 0s 0s 0s FX3u-128MR/ES
Number of output . . . . . .
points 8 points 16 points 24 points 32 points 40 points 64 points
Fixed terminal
Connecting type block Removable terminal block (M3 screw)
(M3 screw)
Output type Relay
External power 30V DC or less or 240V AC or less
supply (250V AC or less when the unit does not comply with CE, UL or cUL standards)
2 A/ point
The total load current of resistance loads per common terminal should be the following value.
. — For details on the common terminal for each model,
Resistance refer to the terminal block layout.
load . -
Max. * 1 output point/common terminal: 2 A or less
load * 4 output points/common terminal: 8 A or less
» 8 output points/common terminal: 8 A or less
Inductive 80 VA
load — For the product life, refer to Subsection 4.4.2.
— For cautions on external wiring, refer to Subsection 12.2.4.
Min. load 5V DC, 2 mA (reference value)
Open circuit leakage 3
current
OFF—~ON Approx. 10 ms
Response
time
ON—OFF Approx. 10 ms
Circuit insulation Mechanical insulation
Display of output . . . .
operation LED on panel lights when power is applied to relay coil.
Output circuit
configuration

A number (1 or more) is entered in(Jof [COM].
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442

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.

. 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.
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
20 VA 3,000,000 times
0.1 A/200V AC

0.35A/100V AC )
35 VA 1,000,000 times
0.17 A/200V AC

0.8 A/100V AC )
80 VA 200,000 times
0.4 A/200V AC

The product life of relay contacts becomes considerably shorter than the above conditions when the rush
overcurrent is shut down.

— For precautions on using inductive loads, refer to Subsection 12.2.4 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.

. 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.

. 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.

— For the maximum specified resistance load, refer to Subsection 4.4.1.
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443

Transistor output (sink) type

The output numbers in the table indicate the main unit terminal numbers. "Y010 or more" means the numbers
from Y010 to the largest number that the main unit has.
(The output numbers of FX3u-16MT/JS are Y000 to Y007.)

Transistor output (sink) specifications

Item FX3u-16MT/CIS | FX3u-32MT/CIS | FX3u-48MT/CIS | FX3u-64MT/CIS | FX3u-80MT/OIS | FX3u-128MT/ES
E;:l:er @ UL 8 points 16 points 24 points 32 points 40 points 64 points
Fixed termi-
Connecting type nal block Removable terminal block (M3 screw)
(M3 screw)
Output type/form Transistor/sink output
External power 5 to 30V DC
supply
0.5 A/ point
The total load current of resistance loads per common terminal should be the following value.
. — For details on the common terminal for each model,
Resistance refer to the terminal block layout.
e » 1 output point/common terminal: 0.5 A or less
* 4 output points/common terminal: 0.8 A or less
» 8 output points/common terminal: 1.6 A or less
Max. load
12W/24V DC
The total of inductive loads per common terminal should be the following value.
. — For details on the common terminal for each model,
Inductive refer to the terminal block layout.
= * 1 output point/common terminal: 12W or less/24V DC
* 4 output points/common terminal: 19.2W or less/24V DC
+ 8 output points/common terminal: 38.4W or less/24V DC

Open circuit leakage
current

0.1 mA or less/30V DC

ON voltage 1.5V or less
Min. load -
OFF-ON Y000 to Y002:5 ps or less/10 mA or more (5 to 24V DC)
Response Y003 or more:0.2 ms or less/200 mA or more (at 24V DC)
time ON—OFF Y000 to YO002:5 ps or less/10 mA or more (5 to 24V DC)
Y003 or more:0.2 ms or less/200 mA or more (at 24V DC)

Circuit insulation

Photocoupler insulation

Dlsplay O @ LED on panel lights when photocoupler is driven.
operation

Load

Y

Output circuit Fuse * 2{@
configuration coml

DC power

supply

A common number applies to the [Jof [COM[]].
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444

Transistor output (source) type

The output numbers in the table indicate the main unit terminal numbers. "Y010 or more" means the numbers
from Y010 to the largest number that the main unit has.
(The output numbers of FX3u-16MT/C1SS are Y000 to Y007.)

Transistor output (source) specifications

Item FX3u-16MT/ | FX3u-32MT/ | FX3u-48MT/ | FX3u-64MT/ | FX3u-80MT/ | FX3u-128MT/
0ass 0ass 0ass 0ass 0ass ESS
gcl:irr?tger of output 8 points 16 points 24 points 32 points 40 points 64 points

Fixed terminal

Connecting type block Removable terminal block (M3 screw)
(M3 screw)
Output type/form Transistor/source output
External power supply 5to 30V DC
0.5 A/ point
The total load current of resistance loads per common terminal should be the following value.
FesiEEneE — For details on the common terminal for each model,
oo refer to the terminal block layout.
* 1 output point/common terminal: 0.5 A or less
* 4 output points/common terminal: 0.8 A or less
* 8 output points/common terminal: 1.6 A or less
s, oz 12W/24V DC
The total of inductive loads per common terminal should be the following value.
. — For details on the common terminal for each model,
Inductive :
load refer to the terminal block layout.
* 1 output point/common terminal: 12W or less/24V DC
* 4 output points/common terminal: 19.2W or less/24V DC
* 8 output points/common terminal: 38.4W or less/24V DC

Open circuit leakage
current

0.1 mA or less/30V DC

ON voltage 1.5V orless
Min. load -
OFF—ON Y000 to Y002:5 ps or less/10 mA or more (5 to 24V DC)
Response Y003 or more:0.2 ms or less/200 mA or more (at 24V DC)
time ON—OFF Y000 to Y002:5 us or less/10 mA or more (5 to 24V DC)
Y003 or more:0.2 ms or less/200 mA or more (at 24V DC)

Circuit insulation

Photocoupler insulation

Display of output . N
operation LED on panel lights when photocoupler is driven.
Load
Output circuit Fuse S{@
configuration . +V[
DC power
supply

A common number applies to the [Jof [+V []].
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445

Triac output type

Item

Triac output specifications

FX3U-32MS/ES FX3u-64MS/ES

Number of output points

16 points 32 points

Connecting type

Removable terminal block (M3 screw)

Output type Triac output (SSR)
External power supply 85 to 242V AC
0.3 A/ point

Resistance load
Max. load

The total load current of resistance loads per common terminal should be the
following value.
— For details on the common terminal for each model,
refer to the terminal block layout.
* 4 output points/common terminal: 0.8 A or less
» 8 output points/common terminal: 0.8 A or less

Inductive load

15VA/100V AC, 30VA/200V AC

Open circuit leakage current

1 mA/100V AC, 2 mA/200V AC

Min. load

0.4VA/100V AC, 1.6VA/200V AC

Response |OFF—ON

1 ms or less

time ONOFF

10 ms or less

Circuit insulation

Photo-thyristor insulation

Display of output operation

LED on panel lights when photo-thyristor is driven.

Output circuit configuration

Exrnal
power supply

Fuse

A common number applies to the [] of [COML].
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4.5 Performance Specifications

The performance specifications are common to FX3U Series PLCs.

Item Performance

Stored program repetitive operation system (dedicated LSI) with

Operation control system interruption function

Batch processing system (when END instruction is executed)

Lol T S Gl A ) Input/output refresh instruction and pulse catch function are provided.

Programming language Relay symbol system + step-ladder system (SFC notation possible)
64000-step (2k-, 4k-,8k-, 16k- or 32k-step memory can be selected by
parameter settings.)

M it Comments and file registers can be created in the program memory by
ax. memory capacity parameter settings.
+ Comments: Up to 6350 points (50 points/500 steps)
* File registers: Up to 7000 points (500 points/500 steps)
. . 1
Built-in memory 64000-step (Symbolic |_nfc_)rm_at|_on can be stored. ')/
capacity/type RAM (backed up by built-in lithium battery)
+ Battery life: Approx. 5 years (For details refer to Subsection 22.3.1)
Flash memory (The max. memory capacity varies depending on the
model of the memory cassette.)
Program « FX3U-FLROM-1M2: 64000 steps (no loader function, symbolic
men%ory information can be stored in the dedicated area
(1300 kB).)
Memory cassette * FX3U-FLROM-64L: 64000 steps (loader function, symbolic
(Option) information can be stored.”)
* FX3uU-FLROM-64: 64000 steps (no loader function, symbolic
information can be stored.“)
* FX3uU-FLROM-16: 16000 steps (no loader function, symbolic
information can be stored.“)
Max. allowable write: 10,000 times
Writing unction | Pro¥ded (Program canbe modfed wnie e G )
Al Ll refer to Subsection 5.2.5Z
Password protection |Provided (with entry code function)
Real-time Built-in
clock Clock function 1980 to 2079 (with correction for leap year)
2- or 4-digit year, accuracy within +45 seconds/month at 25°C
Ver. 2.30 or later
» Sequence instructions: 29
. Basic instructions + Step-ladder instructions: 2

Kinds of Former than Ver. 2.30

instructions « Sequence instructions: 27
+ Step-ladder instructions: 2

Applied instructions | 218 kinds, 497 instructions
Processing Basic instructions 0.065 ps/instruction
speed Applied instructions | 0.642 us to several hundred ps/instruction

*1. Storage of symbolic information is supported in Ver. 3.00 or later. The writable symbolic information
capacity varies depending on the parameter setting contents and memory cassette type. Refer to
Section 21.3 and the GX Works2 Version 1 Operating Manual (Common) for symbolic information
capacity.

*2.  Supported in Ver. 3.00 or later.
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4.5 Performance Specifications

Item Performance
(1)Extension-
combined number 248 points
of input points (3) total (1) + (2) < (3) total number of points is
(2)Extension- points 256 or less.
combined number 248 points
!\lumber of of output points
|npfutloutput (4)Remote I/0 number . . . .
points of points (CC-Link) 224 points or less Either the CC-Link or AS-i master can be
@R 10 b used (the two cannot be used
emote number .
concurrentl
of points (AS-) 248 points or less y)
() < (£ (il iy 384 points or less
of points
Inbut/outout Input relay X000 to X367 248 points | The device numbers are octal.
P P i The total number of input and output
relay Output relay Y000 to Y367 248 points points is 256.
For general MO to M499 | 500 points _
[changeable] The retentive status can be changed by
i arameter settings.
T N M500 to M1023 | 524 points |* g
. [changeable]
Auxiliary relay -
For keeping M1024 to 6656 points 3
[fixed] M7679 P
. M8000 to .
For special M8511 512 points -
Initial state
(for general) SO0 to S9 10 points
[changeable]
For general S101t0S499 | 490 points ,
[changeable] The retentive status can be changed by
i arameter settings.
State For keeping S500t0 S899 | 400 points | 9
[changeable]
For annunciator
(For keeping) S900 to S999 100 points
[changeable]
For keeping S1000 to S4095 | 3096 points -
[fixed]
100 ms TO to T191 192 points | 0.1 to 3,276.7 sec
100 ms
[for subroutine/ .
. . T192 to T199 8 points [ 0.1 to 3,276.7 sec
interruption
subroutine]
Timer (on- 10 ms T200 to T245 46 points |0.01 to 327.67 sec
delay timer) - i
ty"‘)‘: accumulating T246 to T249 4 points | 0.001 to 32.767 sec
100 ms accumulating .
type T250 to T255 6 points [0.1 to 3,276.7 sec
1ms T256 to T511 256 points |0.001 to 32.767 sec
Increment for general . .
(16 bits) [changeable] COto C99 100 points | Counting from 0 to 32,767
I T Tor keeni The retentive status can be changed by
OHEASTAKEIAS LA LS PULE, ' arameter settings.
(16 bits) [changeable] C100 to C199 100 points | P 9
Counter Both directions for ]
general (32 bits) €200 to C219 20 points | Counting from -2,147,483,648 to
[changeable] +2,147,48§,647
I for Keeni The retentive status can be changed by
AN LA LS P, i arameter settings.
(32 bits) [changeable] C220 to C234 15 points | P 9
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4.5 Performance Specifications

Item

Performance

1-phase 1-count input
in both directions (32

C235 to C245

Counting from -2,147,483,648 to

bits) [changeable] Upto 8 +2.147,483,647 [For keeping]
- points can | The retentive status can be changed by
. 1-phase 2-count input . .
High-speed in both directions (32| C246 to C250 be used in | parameter settings.
counter bits) [changeable] range from — For the high-speed
9 _ C235to counter operating
2-phase 2-count input C255. frequency, refer to the table
in both directions (32 C251 to C255 shown in the next page.
bits) [changeable]
For general (16 bits)| ), n199 | 200 points _
[changeable] The retentive status can be changed by
i i arameter settings.
For keeping (16 bits)| 50,1, p511 | 312 points|” 9
[changeable]

Data r_eglster For keeping (16 bits)| D512 to D7999 | 7488 points D1000 a.nd later in 74.88 points of fixed
(32 bits when| .. data register for keeping can be set as
aired) fixed] <D1000 to <7000 file register points in 500-point units b
P <File register> D7999> points> 9 P B y

changing the parameter settings.
For special (16 bits) D8000 to D8511 512 points -
. . VO to V7 .
For index (16 bits) 70 to 27 16 points -
. . . 32768 . . .
Extension register (16 bits) RO to R32767 points Retained by battery during power failure
. . . . ERO to 32768 |Usable only when memory cassette is

Extension file register (16 bits) ER32767 points | mounted

For branching of . For CJ instructions and CALL

JUMP and CALL PO to P4095 4096 points instructions

Input interruption and
Pointer input delay 1000 to 150107 6 points

interruption -

Timer interruption 160101 to 181101 3 points

Counter interruption 1010 to 1060 6 points | For HSCS instructions
Nesting For master control NO to N7 8 points | For MC instructions

. 16 bits -32,768 to +32,767
Decimal number (K) .
32 bits -2,147,483,648 to +2,147,483,647

Hexadecimal number 16 bits 0 to FFFF

(H) 32 bits 0 to FFFFFFFF
Constant Real number (E) aobits |10x2210-1.0x2726,01.0x 2% 10 1.0 x 2128

Decimal-point and exponential notations are possible.

Character string (" ")

Character string

Designation by characters enclosed with " "
Up to 32 one-byte characters can be used for a
constant in an instruction.

Operating frequency of high-speed counter
For hardware and software counter device numbers, refer to the following section.

— Refer to Section 11.5.

Kind of high-speed counter

Input terminals (X000 to X007)

of main unit

High-speed input special adapter
(FX3u-4HSX-ADP)

1-phase

100 kHz x 6 points, 10 kHz x 2 points

200 kHz x 8 points

Hardware counter
2-phase

50 kHz (multiply by 1),
50 kHz (multiply by 4)

100 kHz (multiply by 1),
100 kHz (multiply by 4)

1-phase (40 kHz

40 kHz

Software counter
2-phase

40 kHz (multiply by 1),
10 kHz (multiply by 4)

40 kHz (multiply by 1),
10 kHz (multiply by 4)
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User’'s Manual - Hardware Edition

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

4.6 External Dimensions (Weight and Installation)

4.6

External Dimensions (Weight and Installation)

4.6.1

The external dimensions of the main unit are explained.

FX3u-16ML], FX3u-32ML]

2-0 4.5 mounting holes

Unit: mm (inches)

I - e
= g
N S 0pponoono
MITSUBISHI [MELSER 0000 a
wddee S o
POWER 0 3|0
o =
wr o CoIC
o 2£lg
¥
FXau-16M e8e 3
. £
= 0oooooooo

T

22 (0.87")

—

W1 (mounting hole pitch)

w

86 (3.39")

_J 9(0.36")

Series

Model name

W: mm (inches)

W1: mm (inches)

MASS (weight): kg (Ibs)

FX3u-16M0O

FX3u-16MR/ES

FX3u-16MT/ES

FX3U-16MT/ESS

FX3u-16MR/DS

FX3U-16MT/DS

FX3u-16MT/DSS

130 (5.12")

103 (4.06")

0.6 (1.32 Ibs)

FX3u-32M0O

FX3uU-32MR/ES

FX3u-32MT/ES

FX3u-32MT/ESS

FX3u-32MS/ES

FX3u-32MR/DS

FX3u-32MT/DS

FX3u-32MT/DSS

150 (5.91")

123 (4.85")

0.65 (1.43 Ibs)

FX3U-32MR/UA1"

182 (7.17")

155 (6.11")

0.85 (1.87 Ibs)

*1.  FX3U-32MR/UA1 uses 4-¢4.5 mounting holes.

The position of the mounting hole is equivalent to FX3u-48ML1.

1) Accessories
Dust proof protection sheet
Manual supplied with product

2) Installation

- 35 mm (1.38") wide DIN rail or Direct installation (with screws) (M4 x 2)
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4.6.2

FX3u-48M[, FX3u-64M[], FX3u-80M[, FX3u-128M[]

4-¢ 4.5 mounting holes

Unit: mm (inches)

MITSUBISHI

RELSEG

FXau-48M
=

ERROR

123888 ARRAUERD

rd$33666688888888
BRRRERE D
868635856

80 (3.15")
90 (3.55")

[

(mounting hole pitch)

000000000

0oooooooo

22 (0.87")

=] =

W1 (mounting hole pitch)

~—

w

86 (3.39")

>

9(0.36")

=1

Series

Model name

W: mm (inches)

W1: mm (inches)

MASS (weight): kg (Ibs)

FX3u-48M[C]

FX3u-48MR/ES

FX3u-48MT/ES

FX3uU-48MT/ESS

182 (7.17")

FX3u-48MR/DS

FX3u-48MT/DS

FX3u-48MT/DSS

155 (6.11")

0.85 (1.87 Ibs)

FX3u-64MC]

FX3u-64MR/ES

FX3u-64MT/ES

FX3u-64MT/ESS

FX3u-64MS/ES

220 (8.67")

FX3u-64MR/DS

FX3u-64MT/DS

FX3u-64MT/DSS

193 (7.6")

1.00 (2.2 Ibs)

FX3u-64MR/UA1

285 (11.23")

258 (10.16")

1.20 (2.64 Ibs)

FX3u-80MO

FX3u-80MR/ES

FX3uU-80MT/ES

FX3u-80MT/ESS

285 (11.23")

FX3u-80MR/DS

FX3u-80MT/DS

FX3u-80MT/DSS

258 (10.16")

1.20 (2.64 Ibs)

FX3u-128M0

FX3u-128MR/ES

FX3U-128MT/ES

350 (13.78")

FX3uU-128MT/ESS

323 (12.72")

1.80 (3.96 Ibs)

1) Accessories

Dust proof protection sheet

Manual supplied with product

2) Installati

on

- 35 mm (1.38") wide DIN rail or Direct installation (with screws) (M4 x 4)
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4.7 Terminal Layout

The terminal layout in the main unit is shown below.

4.71 Interpretation

Interpretation of terminal block layout

Power supply 24V DC service

terminals power supply Input terminal [ ] Vacant terminal (Do not use.)

/1 L \sig]ov o] x2| xa]xe|xt0]x12]x14[x16] « |
N\ T o[\ Toay] x1 [ xa] x5 ] x7 [x11]x13]x15]x17]

Output terminals . .
FX3U-32MR/ES connected to COM4 (Output side terminals of FX3u-16MR/LJ)

|
|

YO[Y2] o | YA|Y6]| » |Y10[Y12]  JY14[Y16]

[/ TvoTvv2]va] va[ v e [vr] - ]

om1] Y1 | v3 Jcomz| Y5 | Y7 Jcom3 v11|v13jcomd v15[v17 « \vof1]v2]vafva]vs]ve]vr] . |
Common terminal ,\
(4 points/common Output terminal Partition Same signal name L— Partition
terminal)

* Indication of Power supply terminals
The AC power type has [L] and [N] terminals, whereas the DC power type has [ @] and [ ©] terminals.
For external wiring, make sure to read the power supply wiring described later.
— Refer to Chapter 9.

* Indication of 24V DC service power supply
The AC power type has [0V] and [24V] terminals, whereas the DC power type shows [(0V)] and [(24V)]
since the DC power type does not have the service power supply.
Do not connect with [(0V)] and [(24V)] terminals.
For external wiring, make sure to read the power supply wiring described later.
— Refer to Chapter 9.

* Indication of Input terminal
Both AC and DC power type have the same input terminals, however, the external input wiring differs from
each other.
For external wiring, make sure to read the input wiring described later.
— Refer to Chapter 10.

+ Indication of output terminals connected to common terminal (COMO)
One common terminal covers 1, 4 or 8 output points.
The output numbers (Y) connected to a common terminal are enclosed with heavy partition lines.
For transistor output (source) type, [COMC] is [+VL]].

* Output terminals of FX3u-16MR/[] (top right figure)
One output point is connected to one common terminal.
Both ends of a relay output contact are wired, and the same signal name is shown on both sides.
For external wiring, make sure to read the output wiring described later.
— Refer to Chapter 12.
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4.7 Terminal Layout

4.7.2 FX3u-16ML]

» AC power supply/DC input type

[£]s/s

OV[XO[X2[X4[X6] -

24V X1[X3[ X5 X7

[LIN]-

FX3U-16MR/ES

* [YOJY1]Y2]Y3]Y4]Y5|Y6|Y7]
* |YO Y1 Y2]Y3]|Y4]Y5]Y6|Y7]|

FX3U-16MT/ES

* [YOIY1]Y2]Y3]|Y4[Y5]Y6]|YT7| -
= [comofcomtcomzicomsjcomafcomsicomeicom?|

FX3U-16MT/ESS

* |YO|Y1|Y2]Y3]|Y4]Y5]Y6|YT7]|
o [+VO]+VA|+V2|+V3]|+VA][+V5]+VE]+VT]| o

» DC power supply/DC input type

[ L [s/s[ov)x0[x2]X4]x6] - [ - ] -
[D[O] « [ [XT[X3[X5][X7] » [ *

FX3u-16MR/DS

o | YO Y1]Y2]Y3]|Y4]|Y5|Y6]|Y7]|
¢ [YO|Y1]Y2]Y3]Y4]|Y5]Y6|Y7]|

FX3U-16MT/DS

* [YO]Y1Y2]Y3]|Y4]|Y5]Y6|YT7]|
« |comojcomtcomz|coms|coms|coms|coms|com

FX3U-16MT/DSS

¢ | YO Y1]Y2]Y3|Y4]Y5|Y6|Y7]| -
o |+VO]+V1|+V2]+V3|+V4|+V5]|+V6]+VT7| »
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4.7.3 FX3u-32ML]

» AC power supply/DC input type

| £ |s/s|ov[Xxo]X2] x4]Xx6[x10[x12[X14]X16] * |
[ L] N] « [24v[x1[Xx3]x5] X7 [x11x13[x15[x17

FX3U-32MR/ES,FX3U-32MT/ES,FX3U-32MS/ES

[Yo[v2] - [va]ve] - [y10ly12] - [v14]v16
[comt] Y1 Y3]come] Y5] Y7]coms]y11]y13]Jcoma]Y15]Y17]

FX3U-32MT/ESS

[YO[Y2] « [Y4]Y6] « [Y10[Y12] + |Y14]Y16] + |
+VO[ Y1 [ Y3[+V1] Y5] Y7 [+V2]Y11]Y13]+V3[Y15]Y17

» DC power supply/DC input type

| £ [S/S[(0v)| X0 [X2 [ X4 | X6 [X10[X12]X14[X16[ « |
[®[O] « leav[X1]X3]X5]X7 [X11]X13]X15]X17

FX3uU-32MR/DS, FX3U-32MT/DS

[Yo[Y2] - [Y4]Y6] « [y10[Y12] - |Y14]Y16
[comt] Y1 Y3 Jcome] Y5 Y7 Jeoma]y 11]y13Jcoma] Y 15[y 17]

FX3U-32MT/DSS

[YO[Y2] « [Y4]Y6] « |Y10]Y12] + |Y14]Y16
+V0| Y1]Y3[+v1] Y5] Y7 [+V2]y11]y13]+V3]y15]v17

* AC power supply/AC input type

[ £ < [cOM[COM[XO[X2[X4[X6] « | « [X10[X12X14]X16
[LIN] o]+« [X1[X3][X5[X7] - X11]X13[X15[X17

FX3U-32MR/UA1

YO Y2] o | » [YA|YG| o [ ¢ [ « [YIO[Y12] « | « JY14[Y16]| -
COMY1]Y3] « |COM]Y5|Y7]| « | « |COM3|Y11]Y13] - |COMAY15|Y17
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4.7.4

FX3u-48ML1

» AC power supply/DC input type

| £ |s/s[ov [ X0 [ X2 X4 ] X6 [X10[X12]X14[X16]X20|X22[x24[X26] - |
[ L] N - [24V]X1]X3]X5][X7 [X11]X13[X15]X17]x21[X23]X25]X27

FX3U-48MR/ES, FX3U-48MT/ES

[Yo[Y2] » [Yya]Ye] « |y10ly12] « [v14]y16]Y20Y22]Y24]Y26coms|
[comt] Y1]Y3 Jcom] Y5 Y7 Jcomg]Y 1]y 13[come] Y 15[y 17] Y21[Y23]Y25]Y27]

FX3U-48MT/ESS

[YO[Y2] « [Y4]Y6] « Jv10[Y12[ « |Y14]Y16]Y20]Y22]Y24]Y26[+V4|
+VO[ Y1] Y3 [+V1] Y5] Y7 [+V2]y11]Y13]+V3|Y15]Y17]Y21]Y23]Y25]Y27]

DC power supply/DC input type

| £ [S/S[0V)[ X0 [ X2 | X4 | X6 [X10[X12[X14]X16[X20[X22[X24|X26] « |
[®[O] « [eav X1]X3]X5] X7 [X11]X13]X15[X17[X21[X23[X25[X27

FX3u-48MR/DS, FX3U-48MT/DS

[Yo[Y2] - [Y4]Y6]  [v10]y12[ - |y14]Y16]v20]Y22]Y24]Y26coms|
[com] Y1 TY3]comg Y5]Y7 [comdY 11]Y13[comdY15]Y 17]Y21]Y23]Y25]Y27]

FX3uU-48MT/DSS
[Yo[Y2] « |Y4]Y6] « [Y10]Y12] « [Y14]Y16]Y20]v22]Y24]Y26]+V4|

+V0[ Y1[Y3]+v1] Y5] Y7 [+V2]y11]Y13]+Vva]y15]Y17]y21]Y23[Y25]Y27
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4.7.5 FX3u-64ML]

» AC power supply/DC input type

| £ |s/s[ov[ov X0 [X2] X4 | X6 [X10]X12[X14]X16]X20[X22[X24|X26[X30|X32|X34|X36] ° |
[L [ N] « [24v[24v] x1[Xx3[ X5 [ X7 [x11[x13[x15[x17[x21[x23[x25[x27[x31[x33]x35[x37

FX3U-64MR/ES, FX3U-64MT/ES, FX3U-64MS/ES

[Yo[y2] » [Y4]|ve] - [y10ly12] - [y14]y16] - [y20]y22]Y24]Y26]Y30[Y32]Y34]Y36|conms|
[com] Y1 [Y3 [comd] Y5 [ Y7 [coms]y 1]y 13[come Y 18]y 1 7]come Y 21]Y 23] Y 25]Y 27] Y 31]Y33] Y 35]Y37]

FX3U-64MT/ESS

[YO[Y2] « [Y4]Y6] « [Y10[Y12] « [y14]y16] « [Y20]Y22]Y24]Y26]Y30]Y32]Y34]Y36[+V5]|
+VO[ Y1 [ Y3]+V1] Y5] Y7 [+V2]Y11]Y13]+V3]Y15]Y17]+V4]Y21]Y23]Y25]Y27|Y31]Y33]Y35]Y37

* DC power supply/DC input type

| L [S/S](ov)|ov)[ X0 | X2 | X4 [ X6 [X10]X12[X14[X16]X20[X22[X24]X26[X30[X32]X34[X36[ « |
(@] O] - [eavieav) X1] X3 X5 | X7 [X11]X13[X15[X17]X21|X23[X25[X27[X31|X33[X35[X37

FX3U-64MR/DS, FX3U-64MT/DS

[Yo[Y2] - [Yya]Y6] - |v10]y12] - |y14]v16] - [Y20[v22]Y24]Y26]Y30]Y32]Y34|Y36|coms|
[comt] Y1 Y3 Jcome] Y5 [ Y7 Jooms|Y11]Y 13]com4] Y 15]Y 17]coms| Y21]Y 23] Y25]Y 27| Y 31]Y33]Y35]Y37]

FX3U-64MT/DSS

[Yo[Y2] - [Y4]Y6] « [v10]Y12[ - [v14]Y16] - [v20]Y22]Y24|Y26[Y30]Y32[Y34]Y36]+V5|
+VO[ Y1 Y3[|+V1] Y5] Y7 [+V2]Y11]Y13]+V3|Y15]Y17]+V4]Y21]Y23]Y25]Y27|Y31]Y33]Y35]Y37]

» AC power supply/AC input type

Terminal block 1
T 1 Terminal block 2

T - ] - [coM[COM[X0 [X2 [X4[X6] - [X10[X12]
| L

N] xt] /

|
[ L

[X14[x16] « | - | « [x20[x22[x24]x26] - | - [X30[x32[x34[x36] -
[X13[x15[x17] « [ « | » [X21[x23]x25[x27] « | « [X31[X33[x35[X37
FX3U-64MR/UA1
[Y22[y24]y26] « | « | « | » [v30[Y32Y34]y36] «
/ [y2alv2a[y2s]v27] « T« T - Joome[y31[Y33]y35[v37]
[Yo[Y2] « [valve] « [« [ - Jy10ly12] - Jy14y1e| - -JY20|_7

+ [comg y11]y13]Jcomy15]y17] « Jcoms|

L I Terminal block 2
Terminal block 1

[com] Y1Tv3 feom] Y5 v7] -
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4.7.6 FX3u-80MLl

» AC power supply/DC input type

Terminal block 1
T 1 Terminal block 2

S
|

[ L

S/
NJ -

X20[X22[X24|X26
X21]x23]x25]|x27]

S{oV | oV [ X0 [X2] X4 | X6 [X10[X12[X14]X16|

ya
[X17

FX3U-80MR/ES, FX3U-80MT/ES

X40[x42|x44|x46] - |
X41]x43[x45|x47

X30[X32|X34{X36
X31]X33[X35|x37

- [v40lv42ly44|v4q| - |
» [coms]Y31[v33]Y35]Y37[com]Y41]y43]Y45]v47

[Yo[Y2 -JY14|Y16
[com] Y1 Y3 [com]Y5]Y7 ﬁmsm 1]y 13Jcome]Y 15y 17[coms[y21]y23]v25]

Terminal block 1 Terminal block 2

FX3U-80MT/ESS

. | « |Y30[Y32|y34]Y36| « [v40]Y42|Y44]v46
/_ « [rv5]Y31]y33]y35[Y37[+Ve[Y41[Y43]Y45]v47
[Yo[Y2 « |Y14]Y16
[+vol Y1]Y3]+v1]Y5]Y7 ﬁ/2|Y1 1[v13[+valv15[y17[+vay21]y23v2s]
; ! Terminal block 2
Terminal block 1

» DC power supply/DC input type

Terminal block 1
T 1 Terminal block 2

| L |S/S](ov)|(0v)| X0 | X2 | X4 | X6 [X10[X12]X14]X16]
D[O] - fervfeen[ X1 [X3[X5 [X7 [XTMX13X15]  /

X20[x22[x24]x26
X21]X23[x25|x27

X40[X42|X44]x46
X41]X43[X45[x47

X30[X32|X34]X36
X31[X33[X35]x37

[X17
FX3U-80MR/DS,FX3U-80MT/DS

- |Y40]y42]v44|y46
. 0M6|Y31 [Y33]Y35[Y37]com]Y41]Y43]Y45]Y47

[Yo[Y2 -JY14|Y16
[com] Y1TY3]com] Y5]Y7 FM3|Y1 1]y 13Jcom]Y 15[y 17]coms]Y21]y 23]y 25]

L ! Terminal block2
Terminal block 1

FX3u-80MT/DSS

« | « [v30]Y32]y34]y36| - [Y40[v42|Y44|v46
« |+Vv5]Y31]Y33]Y35|Y37]+Vv6[Y41]Y43]Y45]Y47

[YO]Y2 -JY14|Y]6________
[+vo[ Y1]Y3]+v1]Y5] Y7 ﬁ/2|v1 1]y 13]+v3]Y15]y17]+v4]y21]y23]v25]
L ! Terminal block 2
Terminal block 1
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FXsu Series Programmable Controllers 4 Specifications, External Dimensions and Terminal Layout (Main Units)
User’'s Manual - Hardware Edition 4.7 Terminal Layout

4.7.7 FX3u-128M0L

» AC power supply/DC input type

Terminal block 1

Terminal block 2

L [S/S[ oV [0V [X0[X2] X4 | X6 [X10]X12]X14[X16[X20]X22[X24[X26]
[ NT - [24V]24V[XT[X3[X5 X7 [X11[X13[X15[X17[x21[X23]x25] ~ /

|
[ L

/. [X30[X32]X34]X36[X40[x42]X44]X46[X50]X52[X54[X56]X60[X62[X64]X66[X70[X72|X74[X76
[X27]X31[X33[X35[X37[X41]X43]X45]X47|X51|X53]X55[X57[X61|X63[X65[X67|X7 1|X73[X75[X77

FX3U-128MR/ES,FX3U-128MT/ES [Y44[y46]comeY51]Y53]Y55[Y57]Y60]Y62]Y64]Y66FOMTY71][Y73]Y75]Y77]
\ [Y43[v45]Y47]Y50[Y52]Y54]Y56[cous[Y61]Y63[Y65[Y67]Y70[Y 72[Y74]Y 76]

[YOTY2cong] Y5 Y7 [Y10[Y 12Jcome]Y15]Y 17]Y20]Y22[Y24[Y26[cou]Y31[Y33]Y35]Y37[Y40[Y42] \
[com] Y1 TY3]Y4] Y6 Jeoms]y 11]Y13]y14]y 16[coms]y21]y23]Y25]Y27]Y30]Y32]Y34] Y 36]comr] Y4 1]

L I Terminal block 2
Terminal block 1

FX3u-128MT/ESS

[Y44]Y46l+v7|Y51]Y53]Y55]Y57]Y60]Y62]Y64]Y66[+VolY71]Y73|Y75]Y77|
\ [Y43]v45[y47]v50[Y52]Y54[y56]+V8[Y61[Y63[Y65[Y67]Y70[Y 72V 74[Y76]

[VO[V2[~VA] Y57 VAN AZ[-VaY 15Y 17]Y20]Y 22 24 28]+ V[V 31[v3a[Y35[Y37[va0v4z] \
[~VO[ Y1 [Y3] Y4 Y6 [FV2[Y 1V T3V A4Y 16 VA 21 [V 23] 25 27V 30[Y 321 34V 36[rVe[Y4 1]
L ]

L I Terminal block 2
Terminal block 1
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-_—

5. Version Information and Peripheral Equipment g
Connectability 2
5.1  Version Upgrade History gg

51.1 How to look at manufacturer’s serial number

onpold €

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

uonoNpo|

1. 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 (manufacture's serial number : 1010001)
MITSUBISHI PROGYGuABLE
MODEL
Right side FX3u—48MR/ES

100-240VAC 50/60Hz 40W
OUT: 30VDC/240VAC 2A(COS¢=1)

S/N i101000T1:

=N

suoneoyoadg

MITSUBISHI THELSEB

$90INa(
lesayduad
pue UoISIaA

A MITSUBISHI |[ELECTRIC CORPORATION
KMADEIN JAPAN

* Actual product nameplate differs
from the example shown above.

\4
<Product during December, 2009 or earlier> <Product from January, 2010>

wayshAs (o))

00 ‘ _ g

L L g

Control number Control number 5

Month (Example: Dec.): Month (Example: Jan.): 5

1 to 9 = January to September, 1 to 9 = January to September,
X = October, Y = November, Z = December X = October, Y = November, Z = December 7
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year

- - Z5
22
2. Checking the front of the product cS
The year and month of production of the product can be checked from the manufacturer's serial number g?,

"LOT" on the front (at the bottom) of the product.
* Products manufactured in and after January 2009 or later.

Example: FX3U-48MR/ES

ERROR C O
23 24 25 26 27
OO O0OO0O0

uone|lelsu|
oo

wh08d08698868868
T

=33
2253
<Product during December, 2009 or earlier> <Product from January, 2010> §_§
1912 10
—EMonth (Example: Dec.): —[Month (Example: Jan.): =
1 to 9 = January to September, 1 to 9 = January to September, 2
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 3
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5 Version Information and Peripheral Equipment Connectability
5.1 Version Upgrade History

— For the operating procedure of the display module,
refer to Chapter 19.

5.1.2 Version check method
In FX3u PLCs, users can obtain the PLC version information by monitoring special data register D8001
(decimal number), or the PLC version can be checked in "PLC Status" in the display module.
D8001
PL%etiysp;gnand |— Version information (Example: Ver. 2.20)
L— PLC type (Example: 24 = FXaN/FX2NC/FX3u/FX3uc PLC)
5.1.3 Version upgrade history

Manufacturer’s

Version . Contents of version upgrade
serial number
5E*x** First product
Ver. 2.20 (May, 2005) | Corresponds to FX3UC PLC Ver. 2.20.
The following instructions are added or their functions are enhanced:
Ver. 2.30 SY**** MEP and'MEF instructions are added. ' .
(November, 2005) | The functions of the MUL (FNC 22), DIV (FNC 23) and RS2 (FNC 87) instructions are
enhanced.
Zyees The functions of the following instructions are enhanced:
Ver. 2.41 The baud rate "38400 bps" is supported in RS and RS2 instructions, inverter
(November, 2007) S . .
communication instructions and computer link.
» Support of the following 6 instructions:
FLCRT (FNC300), FLDEL (FNC301), FLWR (FNC302), FLRD (FNC303),
FLCMD (FNC304), FLSTRD (FNC305)
Ver. 2 61 Q7 **x+ » Supports customer keyword and permanent PLC lock.
o (July, 2009) |+ Supports connection of following special adapters:
- FX3u-3A-ADP
- FXsu-CF-ADP
» Supports the hardware error function of FX3u-4DA-ADP.
» Support of the following 3 instructions:
VRRD (FNC 85), VRSC (FNC 86), IVMC (FNC275)
Ver. 2.70 107+ » Supports connection of following analog volume expansion board:
T (July, 2010) - FXsu-8AV-BD
» Supports the under-scale detection function of the FX3u-4AD-ADP and FX3u-
3A-ADP.
» Supports storage of symbolic information.
* Supports the setting "Read-protect the execution program." for block
Ver. 3.00 115%x** passwords. N .
(May, 2011) |- Special block error condition (D8166) is added.
» Supports connection of following memory cassette:
- FX3u-FLROM-1M
» Supports the following functions of the FX3u-16CCL-M:
- Network parameter
11Y**** - Accessing the other station from CC-Link
Ver. 3.10

(November, 2011)

- Remote device station initialization procedure registration
- CC-Link diagnostics
Special parameter error (M8489 and D8489) is added.
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5.2 Programming Tool Applicability

5.2

Programming Tool Applicability

5.2.1

Applicable versions of programming tool

. GX Works2

+ GX Works2 Japanese version (SWODNC-GXW2-J) is applicable to FX3u PLCs from the following

versions.

FX3u PLC version

Model name
(Media model name
is shown below.)

Applicable
GX Works2 version

Remarks

Before Ver. 2.70

Before Ver. 3.00

Before Ver. 3.10

Ver. 3.10

Ver. 1.07H or later

GX Works2

Ver. 1.45X or later

SWIODNC-GXW2-J

Ver. 1.56J or later

Ver. 1.73B or later

Model selection: FX3U/FX3UC

* GX Works2 English version (SWODNC-GXW2-E) is applicable

to FX3uU PLCs from the following versions.

FX3u PLC version

Model name
(Media model name
is shown below.)

Applicable
GX Works2 version

Remarks

Before Ver. 2.70

Before Ver. 3.00

Before Ver. 3.10

Ver. 3.10

Ver. 1.08J or later

GX Works2

Ver. 1.48A or later

SWIODNC-GXW2-E

Ver. 1.62Q or later

Ver. 1.73B or later

Model selection: FX3U/FX3UC

. GX Developer

+ GX Developer Japanese version (SWODS5C-GPPW-J) is applicable to FX3u PLCs from the following

versions.

FX3u PLC version

Model name
(Media model name
is shown below.)

Applicable
GX Developer version

Remarks

Before Ver. 2.30

Ver. 8.23Z or later

« Model selection: FX3U(C)"!

Before Ver. 2.41

GX Developer

Ver. 8.29F or later

Before Ver. 2.61

SwOD5C-GPPW-J

Ver. 2.61

Ver. 8.29F or later?

Ver. 8.82L or later 2

Model selection: FX3U(C)

*1. For Ver. 8.23Z or 8.24A of GX Developer, the PLC type is FX3UC.

*2.  Ver. 8.88S and later versions support the baud rate "38400 bps" in the communication setting for RS

and RS2 instructions, inverter communication and computer link.

+ GX Developer English version (SWOD5C-GPPW-E) is applicable to FX3u PLCs from the following

versions.

FX3u PLC version

Model name
(Media model name
is shown below.)

Applicable
GX Developer version

Remarks

Before Ver. 2.30

Before Ver. 2.41

GX Developer

Before Ver. 2.61

SwOD5C-GPPW-E

Ver. 2.61

Ver. 8.24A or later

« Model selection: FX3U(C)"®

Ver. 8.29F or later

Ver. 8.29F or later

Ver. 8.82L or later™

Model selection: FX3U(C)

*3.  For Ver. 8.24A of GX Developer, the PLC type is FX3UC.
*4.  Ver. 8.89T and later versions support the baud rate "38400 bps" in the communication setting for RS

and RS2 instructions, inverter communication and computer link.
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FXsu Series Programmable Controllers 5 Version Information and Peripheral Equipment Connectability
User's Manual - Hardware Edition 5.2 Programming Tool Applicability

. FX-30P

FX-30P is applicable to FX3u PLCs from the following version.

. Applicable

FX3u PLC version Model name FX-30P version Remarks
Before Ver. 2.41 EX-30P Ver. 1.00 or later Model selection: Not selected (Online mode)
Ver. 2.70 Ver. 1.20 or later Model selection: FX3U(C) (Offline mode)

5.2.2 In case of programming tool (version) not applicable
Inapplicable programming tools can programme by setting alternative model.
. Alternative model setting

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

FX3u PLC FX3u(C) - FX3uc - FX2N - FX2

5.2.3

. Contents of restrictions

» Programming is enabled only in the function ranges such as instructions, device ranges and program sizes
available in a PLC selected as the alternative model.

* When "FX3UC" is selected, programs and functions of applied instructions added from the corresponding
version are different.

« Change the parameters such as the memory capacity and file register capacity using a programming tool
allowing selection of "FX3U(C)" or "FX3UC".

Program transfer speed and programming tools

. RS-422/RS-232C/USB communication

The FX3u PLC can write and read programs and perform monitoring at 115.2 kbps through RS-422/RS-232C/
USB communication.

1) 115.2 kbps supported programming tools
GX Works2 (Ver. 1.08J or later), GX Developer (Ver. 8.18U or later), FX-30P (Ver. 1.00 or later)
2) 115.2 kbps supported interfaces

- Standard built-in port or expansion board FX3u-422-BD for RS-422
When the RS-232C/RS-422 converter FX-232AWC-H or USB/RS-422 converter FX-USB-AW is
connected.

- Expansion board FX3u-232-BD for RS-232C
- Special adapter FX3uU-232ADP(-MB) for RS-232C
- Expansion board FX3u-USB-BD for USB

3) In programming tools not supporting 115.2 kbps
Communication is executed at 9,600 or 19,200 bps.
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5.24

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
FX3U-232-BD, FX3U-422-BD, FX3U-USB-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).

2| Pasitioning |

temary capacity | Device | PLC name | 140 assignment | PL spstern(1] {5

E =] If the bow is not checked. the parameters will be cleared.

[/hen the program is transfered o the commurication board, parameters and
D121 20 values in the FLC must be cleard upon program transfer. |

=Tlherate
I communication
setting

| . : T~ Leave this unchecked.
(B —] = =

¥ ,7 -

I= ,77 |

Default Check End Cancel
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FXsu Series Programmable Controllers 5 Version Information and Peripheral Equipment Connectability

User's Manual - Hardware Edition 5.2 Programming Tool Applicability

5.2.5 Cautions on write during RUN

In FX3u 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

* Japanese version

Programming tool

PLC

Version

Remarks

GX Works2'!
(SWOIDNC-GXW2-J)

FX3u

Ver. 1.07H or later

Writing in the instruction and device ranges during RUN is supported
in FX3uU and FX3uc PLCs earlier than Ver. 2.70.

Ver. 1.45X or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs Ver. 2.70.

GX Developer 2
(SWOD5C-GPPW-J)

FX3u

Ver. 7.00A or later

Writing in the instruction and device ranges during RUN is supported
in FX2N PLCs Ver. 3.00.

Ver. 8.13P or later

Writing in the instruction and device ranges during RUN is supported
in FX3uc PLCs earlier than Ver. 1.30.

Ver. 8.18U or later

Writing in the instruction and device ranges during RUN is supported
in FX3uc PLCs earlier than Ver. 2.20.

Ver. 8.23Z or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs earlier than Ver. 2.30.

Ver. 8.29F or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs earlier than Ver. 2.61.

Ver. 8.82L or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs Ver. 2.61.

FX-PCS/WIN™

FX3u

Ver. 1.00 or later

Writing in the instruction and device ranges during RUN is supported
in FX2 PLCs Ver. 3.30.

Ver. 2.00 or later

Writing in the instruction and device ranges during RUN is supported
in FX2N PLCs Ver. 1.00.

Ver. 4.20 or later

Writing in the instruction and device ranges during RUN is supported
in FX2N PLCs Ver. 3.00.

* English version

Programming tool

PLC

Version

Remarks

GX Works2"
(SWODNC-GXW2-E)

FX3u

Ver. 1.08J or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs earlier than Ver. 2.70.

Ver. 1.48A or later

Writing in the instruction and device ranges during RUN is supported
in FX3uU and FX3uc PLCs Ver. 2.70.

GX Developer 2
(SWOD5C-GPPW-E)

FX3u

Ver. 7.00A or later

Writing in the instruction and device ranges during RUN is supported
in FX2N PLCs Ver. 3.00.

Ver. 8.18U or later

Writing in the instruction and device ranges during RUN is supported
in FX3uc PLCs earlier than Ver. 2.20.

Ver. 8.24A or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs earlier than Ver. 2.30.

Ver. 8.29F or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs earlier than Ver. 2.61.

Ver. 8.82L or later

Writing in the instruction and device ranges during RUN is supported
in FX3u and FX3uc PLCs Ver. 2.61.

FX-PCS/WIN-E2

FX3u

Ver. 1.00 or later

Writing in the instruction and device ranges during RUN is supported
in FX2N PLCs Ver. 1.00.

Ver. 3.10 or later

Writing in the instruction and device ranges during RUN is supported
in FX2N PLCs Ver. 3.00.

*1.  Write during RUN is not possible with a SFC program.

*2. Write during RUN is not possible with a list program or a SFC program.
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Cautions on write during RUN 5
3
Item Caution g
Program memories which can be written in | Built-in RAM and optional memory cassette (whose write protect switch is set s}
RUN mode to OFF)
GX Works2
Number of program | Ver. 1.08J or later 256 steps or less after edition (addition/deletion) (including NOP immediately 2
steps which can be GX Developer after circuit blocks except final circuit) =5
written for circuit Ver. 8.24A or later §§
change in RUN . a3
9 GX Developer 127 steps or less after edition (addition/deletion) (including NOP immediately R4
mode Ver. 8.22Y or former after circuit blocks except final circuit) =
« FX-PCS/WIN(-E) P

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

edited circuits

Circuit blocks in which 1-ms timers (T246 to T249 and T256 to T511) are

added in edited circuits

Circuit blocks in which the following instructions are included in edited circuits

+ Instruction to output high-speed counters C235 to C255 (OUT instruction)

+ SORT2 (FNC149), TBL (FNC152), RBFM (FNC278) and/or WBFM
(FNC279) instructions

onpoid €

Circuit blocks which cannot be written in
RUN mode

uononpoy|

=N

*1. Circuit blocks cannot be edited to insert a label as shown below when written during RUN. %
Step FNC 04 8
0 S

Added, deleted, or changed

O
——O
-

s8oIne(
lesayduad
pue UoISIaA

FNC 06 6

Pointer for FEND &g

interrupt | _—| apel | is inserted by editing the circuit block g B
2

1001 “_.,_O
——O

N

Added, deleted, or changed

zZ5
32
FNC 03 C =
IRET Se
zZ&
2
END

uone|lelsy
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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), DVIT (FNC151), 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 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),
IVBWR (FNC274) and IVMC (FNC275) instructions

During RUN, avoid writing to a circuit block including the following instruction

under execution.

If such writing is executed during RUN, instructions being executed are

canceled.

« FLCRT (FNC300), FLDEL (FNC301), FLWR (FNC302), FLRD (FNC303),
FLCMD (FNC304) and FLSTRD (FNC305) instructions

When writing to a circuit block during RUN, which includes the following

instructions, the following results.

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

* 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)

Circuit blocks which require attention on
operation after write during RUN

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

*1. The PLS instruction is not executed.

82



FXsu Series Programmable Controllers
User's Manual - Hardware Edition

5 Version Information and Peripheral Equipment Connectability
5.2 Programming Tool Applicability

Item

Caution

Circuit blocks which require attention on
operation after write during RUN

When writing to a circuit block during RUN, which includes the following
instructions, the following results.

MEP instruction (Conversion of operation result to leading edge pulse
instruction)

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

MEF instruction (Conversion of operation result to trailing edge pulse
instruction)

When completing Write during RUN to a circuit including the MEF
instruction, the execution result of the MEF instruction turns OFF
(nonconducting state) regardless of the operation result (ON or OFF) up to
the MEF instruction.

When the operation result up to the MEF instruction is set to ON once and
then set to OFF, the execution result of the MEF instruction turns ON
(conducting state).

Operation result up to . . . .

MEP/MEF instruction MEP instruction MEF instruction
OFF OFF (nonconducting) | OFF (nonconducting)
ON ON (conducting) OFF (nonconducting)

Others

When writing during RUN with GX Works2 Ver. 1.08J or later, GX
Developer Ver. 8.18U or later, the program is as follows.

When the number of program steps is reduced by deletion of contacts, coils
and applied instructions, the program capacity becomes smaller by as
many as the reduced number of steps.

FX3u Ver. 3.00 or later, GX Works2 Ver. 1.62Q or later.

Writing during RUN is enabled only when the protection status (valid or
invalid) by the setting "Read-protect the execution program." for the
block password is same as the protection status of the PLC designated
as the target of writing during RUN.
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FXsu Series Programmable Controllers
User's Manual - Hardware Edition

5 Version Information and Peripheral Equipment Connectability

5.3 Cautions on using transparent function by way of USB in GOT1000 Series

5.3

Series

Cautions on using transparent function by way of USB in GOT1000

When monitoring circuits, device registration, etc. or reading/writing programs in an FX3u 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 Ver. 8.22Y 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

Set "COM port" and "Transmission

When directly connecting GX Developer to
PLC

speed" 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. 8.24A or later supports the FX3u Series.

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

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

Double-click [Serial] in [PC side I/F] to open the "PC side I/F Serial setting”

dialog box.

Select "USB (GOT Transparent mode)".

Select "USB (GOT
transparent mode)"

x|
ciial TAQH) NET()  CClink  Ethemet  FLC AF 55C
board board board board board board net S|
com Jcon TQg=r{  Double-click it.
| FLC side I/F
PLC  MAET/AOPMMNET()  CCLk  Ethemet  Cod Bus
moduls  modul g |
PC side I/F Serial setting
lude P USB AW / FR3U-USE ED
st : Cancel
l.;]i 8 LI IR e C ) Connection charinel fis I
Nosoefisation DU —2H.pot oM 1 i | PLE ditect coupled ssting
Time out (Sec) [10 | Transmission speed  [115.2Kbps v L
FLC e
B ] — |
C24  MET/IDIH) MET(N) CCLlik  Ethemet :
Spstem image...
[ ] ] ]| SR
C24  METAOH) METO)  CCLink  Ethemet ok
Accessing host station
Close

Click the [OK] button to finish the setting.
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5.4 Cautions on using transparent port (2-port) function of GOT-F900 =
o
Series g
-
When monitoring circuits, device registration, etc. in an FX3u PLC from GX Developer Ver. 8.18U or later
using the transparent (2-port) function in the GOT-F900 Series, make sure to execute the following setting. 2
If the following setting is not provided, write to PLC, read from PLC, verify with PLC, etc. operate normally, but
monitoring (ladder monitor, entry datemonitor, etc.) cannot be normally executed. §§
ZF
GX Developer GX Developer g 3
Ver. 8.12N or earlier Ver. 8.18U or later LSRR E 220 O (87 & %
When directly " . ” - - Select "RS-232C" on "PC side I/F Serial
connecting GX sizte I(/:FO gefii?sjt?ii T ;?glzmlszfn speed” on "PC setting" dialog box, and set "COM port" and 3
Developer to PLC 9 9 ’ "Transmission speed."
H " _ n n H H 5 3
When using L Setting shown below is Setting shown below is SeI?Ct N R.S 232C" on "PC side I/F Sgrlal g’g
transparent function in required not required setting" dialog box, and execute setting Sc
GOT-F900 Series q ' q ' shown below. S

Setting in GX Developer (Ver. 8.18U or later)

=N

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

suoneooads

Double-click [PLC module] in [PLC side I/F] to open the [PLC side I/F Detailed
setting of PLC module] dialog box.

H o<
Put a check mark to the check box [via GOT-F900 transparent mode] as g52
582
o =]
shown below. g3
=2
x|
Serla\ NET/10(H) # chLmk E%t % J g 6
board board board bosid board hnard net R
DiTEQM 1 T.ansmussmnspeeu 115.2Kbps S’fé’
@ (_Double-click it. ) J J J =y
. : e3
modhle s LCslde IIF DatalledsemnganLCmﬂdule fik ,@.
&
>
I~ wvia MAC/MTA transparent mode %
Cannection channel list. 7
El i |
Mo specification PLE dirsct coupled setting -
p=l
L e (v BOT-Fa00 ensparent mocle ) Conasctionies Put a check mark to the 82
B check box "via GOT-F900 co
e | transparent mode." 25
C24  NET/IOH] NET(l) CCLik  Ethemet =2
S G 27
EEEEBE JJJJ T
C24 NETA0H]  NET(I) CCLlink  Ethemet Ok 8
Accessing host station
Close 5
(72}
&
)
2
=l

Click the [OK] button to finish the setting.
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5.5

Other Peripheral Equipment Applicability

5.5.1

Other Peripheral Equipment Applicability

Model name Applicability Remarks
Applicable The GOT1000 Series is applicable to the device ranges in the
GOT1000 Series (From first FX3U PLCs.
product) Check the applicability of other items in the GOT manual.
F940WGOT Applicable | For connection using the 2-port interface function™, refer to
F940GOT F940 Handy GOT Applicable Section 5.4.
F930GOT(-K) Applicable . o )
. The following restriction applies when connected.
F920GOT(-K) Applicable
Contents of restrictions
Programming is enabled only in the function ranges such as
ET-940 Applicable instructions, device ranges and program sizes available in the
FX2N and FX2NC PLCs.
— For applicable models, refer to the GOT manual.
The following restriction applies when connected.
Contents of restrictions
Programming is enabled only in the function ranges such as
FX-10DM (-SETO0) Applicable instructions, device ranges and program sizes available in the
FX2N and FX2NC PLCs.
— For supported models and device ranges,
refer to the FX-10DM USER'S MANUAL
(Manual No. JY992D86401).
The following restriction applies when connected.
Contents of restrictions
It is limited to the device range and function range supported by
FX-10DU(-E) Applicable the highest class model (FX2N or FX2) applicable in the product

version.
— For supported models and device ranges,
refer to the FX-10DU-E/FX-20DU-E User’s Manual
(Manual No. 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

-- Expansion board and special adapters ==

' }
‘ :
i :Ir- Determination of number of extension devices to be connected to main unit ===,
1 11 1
11 1
E Main unit | n | Extension devices for FX3u/FX2n/FXoN Series i
1 11 1
i H Output Input extension Qutput Special i
i il extension block block extension block  function block !
| Special FX3u-48MR/ES :i FXoN-16EYR  FXonN-16EX-ES/UL FXon-16EYT-ESS/UL  FX2n-8AD !
1
| adapters X000to X027 i - X030 to X047 - :
: f | i g =
1 1] k| ] :
: i V- Lursiest 0 ” R o o ] 1
1 ! ‘ I:
: (e ! !
i T i: : | i
i = i i
! Y000 to Y027 11 | Y030 to Y047 - Y050 to Y067 !
i ii Range of devices powered from main unit E
D e L L

: 3 | Selection of extension cable

— Determination of number of devices to be connected to extension unit/ —Refer to this chapter ========-=
extension power supply unit
FXoN input/output powered | Extension devices for FX3u/FX2n/FXoN Series

extension unit Input extension Special function Special function Special function

Extension power supply unit”!| =" oy 2 block block block
FX2n-48ER-ES/UL FX2n-16EX-C FX2n-4AD FX2on-4DA FX2n-16CCL-M
X050 to X077 X100to X117 ( unitNoa ) (C unitNo2 ) unitno3 )

0 [Shoseiis

e =

The range of devices powered from the FX2N input/
output powered extension unit or the extension
power supply unit

= o o

:1. Applicable when the main unit is AC power type.
2. If an extension power supply unit is connected on the upstream side of an input extension block, the power must
be supplied from the main unit's 24V DC service power to the input extension block.

Caution

When using an extension unit, select a power supply type that is the same as the main unit.
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FXsu Series Programmable Controllers 6 Examination of System Configuration

User’'s Manual - Hardware Edition 6.1 Configuration of a Whole System

6.1.1 List of system components
M Other items to be considered
ax.
Number of
Classification e (Sxtracted) Ll Max..number input/output 5vVDC | 24vDC Reference
1 connect- of input/ ied power | power
able units | output points (occ|_1p|e ) supply | supply
points
FX3u-16MR/ES v .
_ : 1 unit 256 points or V6 - - Su%sgc:mn
Main unit FX3U-80MR/ES less o
m FX2N-32ER Not Y
- i *6 _ _
Input/output powered | FX2n-48ER specified | 220 '|°°'”ts or Y
extension unit ess Subsection
D XN GEVR Not ‘ oo
N ) 6 ~ L,
Input/output FX2N-16EX specified | 220 '|°°'”ts or Y
extension block FX2N-16EYR ess
FX3u-232-BD Subsection
B FX3u-422-BD 1 unit - - v - 6.8.2
Expansion board EX3U-CNV-BD -0
FX3u-4AD-ADP Upto 4 .
_ _ v 4
Analog | £y 3u-4AD-TC-ADP | units Y
Commu- |FX3u-232ADP(-MB) | Upto 2 - } B -
nication |FX3u-485ADP(-MB) units 2
CF card |FX3u-CF-ADP 1 unit 2 - - v v Subsection
Special igh-
pecia High Up to 2 6.8.3
adapter  |speed FX3U-4HSX-ADP X - _ v v
. units
input
High-
speed  |FX3u-2HSY-ADP Upto2 - - v v
units
output
FXoN-3A v
FX2N-2AD 256 points or 7 v v
FX2N-2DA less
Analog
FX2N-4AD v
FX2N-8AD 256 points or v v V4
FX2n-2LC less
c v
OMMU= 1 £ xon-2321F 256 points or 7 v VL
E nication
Special Upto8 less Subsection
L *D
function Position- FX2N-10PG units \/ . . 6.8.5
; X FX2N-10GM 256 points or v v v
unit/block |ing
FX2N-1RM-SET less
v
FX2N-64CL-M 256 points or v - 4
less
Network 3
FX2N-16CCL-M 4 . - X
384 points or v 4
FX2N-32ASI-M less v
U
pto2
Extension power FX3u-1PSU-5V units - - - - Chapter 17
supply unit
FXoN-30EC .
One of
Extension cable | FXoN-65EC o - - v ~ | Subsecton
FX2N-GM-65EC them -

*1. For connectable product type, refer to the following chapter.
— For details, refer to Chapter 3 "Introduction of Products (Compliant with Overseas Standards)".
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*2. For some products, there are restrictions on combination and number of connected units.
— For details on the special adapters, refer to Subsection 6.4.1.
— For details on the special function units/blocks, refer to Subsection 6.4.2.

uononpoy|

*3.  When CC-Link master or AS-i master is used, the maximum number of input/output points is 384.
— For an outline of CC-Link master, refer to Subsection 6.3.2 "Maximum number of input/output

points when CC-Link master is used". 2

— For an outline of AS-i master, refer to Subsection 6.3.3 "Maximum number of input/output points oo
when AS-i master is used". ig

*4.  When the special function units/blocks and special adapters are externally wired to 24V DC power §§

supply, the current consumed by them is added to the current consumption.

*5.  One extension cable can be used on a system. The cable to be used depends on the products to be
added. The extension cable must be selected carefully.
— For an outline of the extension cable, refer to Subsection 6.4.3 "Extension cable".

onpoid €

*6. The number of input/output points varies depending on the type.

uononpoy|

*7. The special function units/blocks (except for the FX2N-16LNK-M) occupy eight input/output points
each.

— For details on the special function units/blocks, refer to Subsection 6.4.2.
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6.1.2

System configuration with special adapters

1. When high-speed input/output special adapters are used
When only high-speed input/output special adapters are connected, the adapters can be used without an
expansion board.

Good

Special adapter
(high-speed input)

(high-speed input)

Special adapter

(high-speed output)

Special adapter | Expansion board Main unit

Good

Special adapter
(high-speed input)

(high-speed input)

Special adapter

(high-speed output)

Expansion board Main unit

1

Special adapter

i

When the board is not connected

2. When analog, communication and CF card special adapters are used
1) Analog, communication and CF card special adapters must be used with an expansion board.

2)

Special adapter
(communication)

Special adapter
(CF card)

Main unit

Special adapter | Expansion board

(analog)

Special adapter
(communication)

Special adapter
(CF card)

Expansion board Main unit

I

Special adapter
(analog)

-

J

The adapters do not function.
When an expansion board (other than the FX3U-CNV-BD) is used, one communication and CF card

e

special adapter may be used.

L

When the board is not connected

Special adapter
(communication)

Special adapter
(CF card)

Expansion board Main unit

(FX3u-CNV-BD)

Special adapter
(communication)

Special adapter
(communication)

Expansion board Main unit

(FX3U-CNV-BD)

Special adapter
(communication

or CF card)

Special adapter
(communication)

Expansion board Main unit

(Not FX3U-CNV-BD)

The adapters do not function.

?

— FX3u-232-BD
FX3U-422-BD
FX3U-485-BD
FX3U-USB-BD
FX3U-8AV-BD

3. When high-speed input/output, analog, communication and CF card adapters are used
When these adapters are used, connect the high-speed input/output special adapters on the left side of the

main unit.

The high-speed input/output special adapters cannot be connected on the downstream side of any
communication, analog and CF card special adapter.

Special adapter
(communication)

Special adapter
(analog)

Special adapter
(CF card)

Special adapter
(high-speed output)

Special adapter

Main unit
(high-speed input)

-

J

e

Interchangeable

Special adapter
(analog)

Special adapter
(CF card)

Special adapter
(high-speed input)

Special adapter
(high-speed output)

Special adapter Main unit

(communigation)

-

J

e

The adapters cannot be connected in this order.
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6.2 Rules of System Configuration =
o
The system configuration must meet the following three requirements. %’
1 Number of input/output points 2
The total number of input/output points and remote 1/O points on CC-Link or AS-i system mustbe o=
384 points or less on the whole system. 28
— For details, refer to Section 6.3 "Number of Input/Output Points and Maximum Number of Input/ § %
Output Points". “3a

=== Number of input/output points on whole system Up to 384 points N

=Y
1. Number of input/output points (including input/output occupied points) | Up to 256 points §_§.
s
%
i Input/output |  Special . .
o Expansion board : ; : : CC-Link/LT | CC-Link master
o Special adapter Main unit | - extension ufrl:i?/%tllggk master or AS-i master 4
CC-Link/LT &
g
| Remote 1/0 station | | Remote 1/0 station | | Remote 1/0 station | | Remote 1/0 station | %
|2. Number of remote 1/O points | Up to 256 points™ | 5
CC-Link or AS-i system <<?<;5§
EL
| Remote 1/0 station | | Remote 1/0 station | | Remote 1/0 station | | Remote 1/0 station | g §
\

*1.  The maximum number of remote input/output points varies depending on the network type.

For details, refer to the following. §~‘<‘f
— When CC-Link master is used, refer to Subsection 6.3.2. &%
— When AS-i master is used, refer to Subsection 6.3.3. %

Number of connected special extension devices

N

The numbers of connectable expansion boards, special adapters and special function units/blocks

=

are shown below. 88
— For details, refer to Section 6.4 "Number of Connected Special Extension Devices (Including f;:T_S
Extension Cable)". §?.

Special adapter (up to 10 units™)
A

r ) 8
Special . . ; =
ac?apter Special adapter | |Special adapter Spe0|al adapter Spemal adapter Expansion Main unit ! %
(analog) ||(communication)l |  (CF card) | |(nigh-speed outpu)| |(high-speed input)|  board 5

o

Upto4units Upto2units®  Only 1unit%  Upto 2 units Only 2 unit ~ Only 1 unit

Special function unit/block (up to 8 units) 9
( A N\ =32
| Input/output 258
m Input/output Sowere% Special function || Special function oS
| extension block extension unit unit block g_g
< >

*2.  When an expansion board other than FX3U-CNV-BD is used, up to 9 adapters can be connected.

*3.  When an expansion board other than the FX3U-CNV-BD or a CF card special adapter is used, only 1
unit can be connected.

*4. When the total number of expansion boards used other than the FX3u-CNV-BD and/or communication
special adapters is 2, no unit can be connected.

—-—
O p

Buuipn induj
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Calculation of current consumption

The power is supplied to each connected device from the built-in power supply of the main unit, the input/
output powered extension unit or the extension power supply unit.

There are three types of built-in power supplies; 24V DC service power, 5V DC power and internal 24V DC
power. The power to be consumed varies depending on the type of product to be added.

Input/output

powered Extension block Extension | Extension block

some blocks can

Extension block

Special | Expansion Main unit | (some blocks can []

[[power supply| (some blocks can

—

adapter | board be connected) | extlejp]istion be connected) unit be connected)
< N B )
Power supply Power supply Power supply from Power supply from
from main unit from main unit input/output powered extension power supply
extension unit unit*
L JL JL )
v Y Y
Refer to Section 6.5. Refer to Section 6.6. Refer to Section 6.7.

* 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.

In the example above, the input/output powered extension unit supplies the power to extension blocks.
— For details, refer to Section 6.5 "Expansion of Main Unit (Calculation of Current Consumption)".
— For details, refer to Section 6.6 "Expansion of FX2N Series 1/0 Powered Extension Unit (Calculation
of Current Consumption)”.
— For details, refer to Section 6.7 "Expansion of Extension Power Supply Unit (FX3U-1PSU-5V)".
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6.3

-_—

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

uononpoy|

6.3.1 Calculation of number of input/output points 2
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 units/blocks. nZ,%
The number of remote I/O points on CC-Link or AS-i master network must be excluded. g §

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

onpoid €

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.

uononpoy|

1N

(2]
Count the input/output points of the remote I/O stations connected on FX2N- §
64CL-M or FX2N-16LNK-M network. %’
Add the number of remote 1/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. 5
— For the method of calculating the number of remote I/O points, refer to the manual of each master. oS

Count the number of input/output occupied points of special function units/
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 E.E-

formula or from the list shown below. =k
— 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 7
units/blocks P P input/output points
~ N o N N g3
. . \ L=
units 8 points points S9
o]
= | Total number of @
Number of ial functi X| Each special function unit/block | — occupied input/
u_;n/;r ok special function used for FROM/TO instructions output points 8
units/blocks occupies eight input or output
points.
N / N s N e

uone|lelsy

Observe the following instructions when using the following products.

* FX2N-1RM(-SET)
Up to 3 units can be sequentially connected to the end of one system.
However, when three units are connected, they are counted as one unit, and the number of input/output

(=]

occupied points is 8. géu:??
+ FX3U-16CCL-M (CC-Link master) a ag
Only one FX3u-16CCL-M unit can be connected to a single PLC main unit. =5}

This master cannot be used together with FX2N-16CCL-M and/or FX2N-32ASI-M.

* FX2N-16CCL-M (CC-Link master)
When more than one master station is connected, a remote |/O station cannot be connected to the 2nd and
following master stations.
This master cannot be used together with FX3u-16CCL-M and/or FX2N-32ASI-M.

.
O »p
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* FX2N-32ASI-M (AS-i master)
Only one FX2N-32ASI-M unit can be connected to a single PLC main unit.
This master cannot be used together with FX3u-16CCL-M and/or FX2N-16CCL-M.

+ FX3u-64CCL
Only one FX3U-64CCL unit can be connected to a single PLC main unit.

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 256
points (maximum number of input/output points).

MaX|mum numb_er of Number of inputioutput points Number of |nput_/output occupied
input/output points points
/. AN s N
256 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 input/output points of input/output powered occupies eight input or output
§ J \extensmn units and input/output extension blocks J points.
(A): Number of input/output points of main unit (D): Number of remote 1/0 points of FX2N-64CL-M or FX2N-
(B): Number of input/output points of input/output 16LNK-M
powered extension units (E): Number of special function units/blocks

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

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

When CC-Link or AS-i master is used, the total number of input/output points of the remote I/O sta-
tions connected on the network and the number of input/output points calculated in the previous
step are 384 or less.

For details, refer to the following subsection.

. FX3u-16CCL-M, FX2n-16CCL-M (CC-Link master)

Calculate the number of remote 1/O points connected on the network in the following step.
— When CC-Link master is used, refer to Subsection 6.3.2.

. FX2n-32ASI-M (AS-i master)

Calculate the number of remote I/O points connected on the network in the following step.
— When AS-i 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.

Number of input/output
occupied points

Number of input/
output points

Maximum number of

. ) CC-Link remote 1/0
input/output points

g N

384 points

Maximum number 2

x32 <256 )
points points™

- [ Total number of points obtained by formula
"number of remote 1/O stations x 32 points”

N
x 8

(A)XB)(C)(D) o

(E) units (F) stations

Total number of Number of points

of points . : ; .
cor?trollable on inputioutput points occupied by special (The number is multiplied by 32 points
system function units/blocks regardless of the number of remote /0 points.)

N 7/ N N 7/

For details, refer to Subsection 6.3.1.

(D): Number of remote I/O points of FX2N-64CL-M or FX2N-
16LNK-M

(E): Number of input/output points occupied by special
function units/blocks

(F): Number of remote I/O stations (units) connected to CC-
Link master

(A): Number of input/output points of main unit

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

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

*1. 224 points when the FX2N-16CCL-M is used.
The number of CC-Link points is calculated by the formula "32 points x number of stations" even when
remote |/O stations having less than 32 points are used.
For details, refer to the manual of the CC-Link master block used.

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 X057 X060 to X077 X100 to X117 - -

| I e Input Special | FX3U-16CCL-M
Main unit powered extension extension . f m—
. . function unit
extension unit block block
Y000 to Y027,Y030 to Y057 - - - -
‘ 24/24 24/24 16/0 16/0 8 oi 8 oi
| = 48 points | = 48 points = 16 points = 16 points | points points
CC-Link network
Remote 1/0 | | Remote I/0 | | Remote I/O | | Remote I/O | | Remote I/O
(8 points) (16 points) (32 points) (32 points) (32 points)
Number of input/output points occupied by special function units/blocks—
. v v
0 points 128 |144 160 224 256 384 points
Number of

|:> Number of input/output points (128 points)

7

remaining points

input/output occupied points

Number of input/output points (excluding remote I/O points on CC-Link) + Number of

Up to 256 points

Number of
remaining points

NANNNNANANSNNSNNNNNSNNNSNNSNNNNNNNNNN
32 points x 5 units = 160 points\

Number of CC-Link input/output points

384 points or less in total

Up to 256 points
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6.3.3 Maximum number of input/output points when AS-i master is used

1. Calculation of maximum number of input/output points
When AS-i system master block is used, the following maximum number of input/output points can be

connected.

Maximum number of Number of input/ Number of input/output occupied .
. . . . Number of active slaves
input/output points output points points

384 points (A)B)(C)(D) (E) units|x8 points (F) [x8 <248
points points”

. Total number of points obtained by
Maximum number 2 | formula "number of active slaves x 8

Total number of Number of points occupied by

of points - . . : ; oints"
controllable on input/output points special function units/blocks ?The number is calculated by
system multiplying by 8 points regardless of
the number of input/output points of
the active slaves.)
For details, refer to Subsection 6.3.1.
(A): Number of input/output points of main unit (D): Number of remote 1/0 points of FX2N-64CL-M or FXan-
(B): Number of input/output points of input/output 16LNK-M
powered extension units (E): Number of input/output points occupied by special
(C): Number of input/output points of input/output function units/blocks
extension blocks (F): Number of active slaves connected to AS-i system

master block

*1.  Up to 31 slaves can be connected to the AS-i system master block.
The maximum number is calculated by the formula "8 points x number of slaves" regardless of the
number of I/O points used on one slave.
For details, refer to AS-i System 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 AS-i system, the number of input/output
points and the total number of points are restricted.

X000 to X027 X030 to X057 X060 to X077 X100 to X117 - -

R L e o Special | FXN-32ASKM |
Main unit powered extension extension . . o
. . function unit
extension unit block block
Y000 to Y027,Y030 to Y057 - - - -
‘ 24/24 24/24 16/0 16/0 . .
=48 points | = 48 points 1. = 16 points |, = 16 points| 8 points 8 points
AS-i system
| | | Repeater | | |
Slave 5 Slave 4 Slave 3 Slave 2 Slave 1 AS-i power
(4 points) (4 points) (8 points) (8 points) (4 points) supply

Number of input/output points occupied by special function units/blocks
;‘ 136 144 160

NP R
[

0 points 12

‘- Number of input/output points (128 points) rem'\;‘frr]'i‘:geggfnts

Number of input/output points (excluding number of input/output points on
AS-i system) + Number of input/output occupied points

Up to 256 points

256 344 384 points

8points 4]

Number of remaining points X 5 units
=40 points |\

Number of AS-i system input/output points

Up to 248 points (31 slaves x 8 points)
384 points or less in total
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6.4 Number of Connected Special Extension Devices (Including Extension
Cable)
6.4.1 Expansion board and special adapter
The number of connected special adapters is restricted depending on the type of special adapters attached
as explained below.
The number of communication and CF card special adapters is restricted depending on the combination of a
expansion board.
The number of special adapters other than communication and CF card adapters is restricted as shown in the
following table.
. . Number of connectable special adapters of each type
Type and function of expansion board - - -
to be used Communi- CF card Analog High-speed | High-speed
cation input output
When expansion board is not used Cannot be connected. 2 unit 2 unit
When FX3u-232-BD, FX3u-422-BD,
FX3u-485-BD, FX3u-USB-BD or Only 1unit 4 unit 2 unit 2 unit
FX3u-8AV-BD is used
When FX3u-CNV-BD is used 2 unit™! 1unit 4 unit 2 unit 2 unit
*1.  When a CF card special adapter is used, only 1 unit can be connected.
6.4.2 Special function units/blocks, High-speed input/output special adapter
Up to eight 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
FX3U-16CCL-M Onlly one unit can be connected to a sm.gle PLC main unit.
This master cannot be used together with FX2N-16CCL-M and/or FX2N-32ASI-M.
* When some units are used, a remote /O station cannot be connected to the second and
FX2N-16CCL-M following master stations.
» This master cannot be used together with FX3u-16CCL-M and/or FX2N-32ASI-M.
EXoN-32AS|-M * Only one unit can be connected to a single PLC main unit.
* This master cannot be used together with FX3u-16CCL-M and/or FX2N-16CCL-M.
FX3u-64CCL * Only one unit can be connected to a single PLC main unit.
» Up to 3 units can be sequentially connected to the end of a system.
FX2N-1RM(-E)-SET However, when three units are connected, they are counted as one unit, and the number of
input/output occupied points is 8.
When any of these products is connected to a FX2N Series input/output powered extension unit,
the current consumption is restricted.
The total current consumption of FXoN-3A, FX2N-2AD and FX2N-2DA must be the following
value or less.
B - FX2N-32EC1:190mA or less
- FX2N-48EL1:300mA or less
FX2N-2DA . . - - . . .
The 5 special function units listed on the left have restrictions in current consumption (internal
FX3u-4HSX-ADP . : .
FX3U-2HSY-ADP 24V DC) at startup when connected to FX3U Series main units (DC power type).
At the startup of an FXoN-3A, FX2N-2AD, FX2N-2DA, FX3U-4HSX-ADP or FX3u-2HSY-ADP,
make sure to set the total current consumption (internal 24V DC) less than the following values:
- FX3u-16, 32MO/DS(S)  : 640mA
- FX3u-48, 64, 80M/DS(S): 800mA
6.4.3 Extension cable

One extension cable can be used in a system. The type of cable varies according to the product being connected.

* FXON-65EC
« FXoN-30EC
* FX2N-GM-65EC (for FX2N-10GM and FX2N-20GM)
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FXsu Series Programmable Controllers 6 Examination of System Configuration
User’'s Manual - Hardware Edition 6.5 Expansion of Main Unit (Calculation of Current Consumption)

6.5

Expansion of Main Unit (Calculation of Current Consumption)

6.5.1

The amount of connectable extension equipment to the main unit varies, depending on the main unit type.
Please select equipment compatible with the main unit used.
There are three types of main units:

- AC power supply/DC input type: FX3u-OOMO/ES(S)
- DC power supply type : FX3u-OJOMO/DS(S)
- AC power supply/AC input type: FX3u-LJOOMR/UA1

. When an AC power supply/DC input type main unit is used

* When only input/output extension devices are added, use the quick reference matrix.

Caution
Except for the FX2N-8ER and FX2N-8ER-ES/UL.
— Refer to Subsection 6.5.1 "Quick reference matrix - when only input/output devices are added (AC
Power Supply/DC Input Type)".

* When special extension devices, FX2N-8ER or FX2N-8ER-ES/UL 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 Subsection 6.5.2 "When special extension devices are also added [calculation of current
consumption] (AC Power Supply/DC Input Type)".

. When a DC power supply type main unit is used

» When only input/output extension devices are added, use the quick reference matrix.

Caution
Except for the FX2N-8ER and FX2N-8ER-ES/UL.
— Refer to Subsection 6.5.3 "Quick reference matrix [when only input/output devices are added] (DC
Power Type)".

* When special extension devices, FX2N-8ER or FX2N-8ER-ES/UL are added, calculate the current
consumption to ensure that the 5V DC and the internal 24V DC power can supply the total current required
by the added extension devices.

When the added extension devices include the FXoN-3A, FX2N-2AD, FX2N-2DA, FX3u-4HSX-ADP or
FX3u-2HSY-ADP, calculate the current consumption (internal 24V DC) at startup.
— Refer to Subsection 6.5.4 "When special extension devices are also added [calculation of current
consumption] (DC Power Type)".

. When an AC power supply/AC input type main unit is used

* When only input/output extension devices are added, use the quick reference matrix.

Caution
Except for the FX2N-8ER and FX2N-8ER-ES/UL.
— Refer to Subsection 6.5.5 "Quick reference matrix [when only input/output devices are added] (AC
Power Supply/AC Input Type)".
* When special extension devices, FX2N-8ER or FX2N-8ER-ES/UL are added, calculate the current
consumption to ensure that the 5V DC and the internal 24V DC power can supply the total current required
by the added extension devices.
— Refer to Subsection 6.5.6 "When special extension devices are also added [calculation of current
consumption] (AC Power Supply/AC Input Type)".

Quick reference matrix - when only input/output devices are added
(AC Power Supply/DC Input Type)

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.

Caution
When the FX2N-8ER or FX2N-8ER-ES/UL are added, refer to Subsection 6.5.2.
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Select the input/output extension block (number of points) to be connected g
to the main unit. s
Check that the number of input/output points can be added.

When connecting the FX3u-1PSU-5V extension power supply unit to a system where the nearest 2
upstream unit to the FX3u-1PSU-5V is a main unit, include the current consumption by the input =
extension blocks connected to the FX3u-1PSU-5V when calculating the total current consumption %‘E
of the main unit. 2K
1. AC power supply/DC input type
1) FX3U-16MR/ES, FX3U-16MT/ES, FX3U-16MT/ESS, FX3u-32MR/ES, FX3u-32MT/ES, FX3u-32MT/ESS, 3
FX3u-32MS/ES 5D
sg
(Example) gﬁ
» 40| 25 | 5
?% 32 100 50 /0 Not allowed to add
i ()
DC input fype £ 24 175| 125[ [75] 28] ¥ 4
FX3U-16MCI/EC] 2% 16| 250( 200 100[ 50 0 %)
FX3u-32MU/ED) T 8| 325| 275| 225| 175| 125 75| 25 g
o| 400| 350| 300| 250| 200 150| 100| 50| o 2
0 8 16 24 32 40 48 56 64 guem ®
—> Number of added points 5
(Example) When a 16-input and 16-output point extension block is connected to FX3u-16MR/ES, the
current of the 24V DC service power supply becomes 150 mA or less. cs?<;§’§
833
2) FX3u-48MR/ES, FX3uU-48MT/ES, FX3u-48MT/ESS, FX3U-64MR/ES, FX3U-64MT/ES, FX3U-64MT/ESS, =2
FX3u-64MS/ES, FX3U-80MR/ES, FX3U-80MT/ES, FX3U-80MT/ESS, FX3uU-128MR/ES, FX3uU-128MT/ES,

FX3u-128MT/ESS

64 0 é*c’ao’
AC power supply 56| 75| 25 (Example) g
w2 48| 150| 100| 50/ O .
EinggEg gg 40| 225| 175| 125| 75| 25 7
FxgﬂngMD/ED 5§ 32| 300] 250] 200] 150| 100 /50 0 .
FX3U-128MC/EC] ® 24| 375| 325| 275| 225| 175/ 125| 75| 25 28
16| 450| 400| 350 300 200( 150| 100| 50| © ‘g—:g
T 8| 525| 475| 425| 375| 325| 275| 225| 175| 125| 75| 25 _§5
0| 600] 550| 500| 450 400 350| 300| 250| 200| 150| 100 50| 0|

0 8 16 24 32 40 48 56 64 72 80 88 96 Input 8

—> Number of added points g

Q

(Example) When a 32-input and 16-output point extension block is connected to FX3u-48MR/ES, the %

current of the 24V DC service power supply becomes 250 mA or less.

(=]

Confirm the current capacity of 24V DC service power supply from the value

shown in the quick reference matrix. =37
This remaining power supply capacity (current) can be used as a power supply to external loads . @g
(sensors or the like) by the user. §_§

When special adapters and special function units/blocks are connected, it is necessary to consider
whether they can be covered by this remaining power supply capacity.

—-—
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6.5 Expansion of Main Unit (Calculation of Current Consumption)

6.5.2

When special extension devices are also added [calculation of current
consumption] (AC Power Supply/DC Input Type)

Select a main unit.

Select a main unit.
Select one main unit appropriate to the required number of input/output points from the following table.

Number of | Capacity of built-in power supply
Classificati Input Output input/ 24V DC service
assification Type spe:cm- specifications ou!put 5V DC power power supply
cations points supply [mA]
[points] [mA]
-1 -2 -3

FX3u-16MR/ES Relay 16

FX3u-16MT/ES Transistor (sink) 16

FX3u-16MT/ESS Transistor (source) 16

FX3u-32MR/ES Relay 32 400

FX3U-32MT/ES Transistor (sink) 32

FX3u-32MT/ESS Transistor (source) 32

FX3u-32MS/ES Triac 32

FX3u-48MR/ES Relay 48

FX3u-48MT/ES Transistor (sink) 48
FX3Uu-48MT/ESS 24V DG Transistor (source) 48 500
main unit FX3u-64MR/ES Relay 64

FX3U-64MT/ES Transistor (sink) 64

FX3uU-64MT/ESS Transistor (source) 64

FX3u-64MS/ES Triac 64 600

FX3u-80MR/ES Relay 80

FX3U-80MT/ES Transistor (sink) 80

FX3u-80MT/ESS Transistor (source) 80

FX3u-128MR/ES Relay 128

FX3u-128MT/ES Transistor (sink) 128

FX3u-128MT/ESS Transistor (source) 128

When the number of input/output points is insufficient, add input/output extension blocks.

Enter the specifications for the selected main unit.

Enter the number of input/output points and power supply type of the main unit according to the

above table.
(o8 ity of built-i |
Number of Number of apacity of built-in power sup.p y
Classification | connected Type inputioutput | 5v DC power 2:(\)/ Z‘: sse::allce
units oints [points Wi upply
P [p 1| supply [mA] [mA]
-1 -2 -3
With built-in
power 1 FX3u-
supply main unit
Example of entry—» FX3u-32MR/ES 32 500 400
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-_—

Enter the specifications for the products to be added. 5
Enter the data on the input/output extension blocks and special function units/blocks to be connected to the é—
main unit in the following table, 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. 2
Calculation of current Ay é“
Number of Number of input/ | consumption of built-in power n:z:g
Classification |connected Type output (occupied) supply g =
units points [points] | 5V DC power |24V DC power it
supply [mA] | supply [mA] 3
B 1 FX3u- = = 5T
Expansion board gé
FX3u- = g
FX3u- =
FX3u- = 4
FX3u- =
(2]
FX3u- - 3
10 FX %
Special adapter U _ £
FX3u- = @
FX3u- =
FX3u- - 5
FX3u- = g3
=59
FXaN- - 839
FXaN- - £3
Enter the FXaN- ~
products FX2N- _
connected FX2N- -
to the &g
. . — FX2N- = T
main unit | Input/output €3
extension block* FX2N- - =
FX2N- = >
FX2N- = 7
FX2N- =
zs
FX2N- - 2 g
FXON/FX2N/FX3U- Se
FXoN/FX2N/FX3U- g=
FXoN/FX2N/FX3u-
8 FXoN/FX2N/FX3u- 8
Special function FXoN/FX2N/FX3U- 2
unit/block FXoN/F X2N/FX3U- 5
FXON/FX2N/FX3U- s
FXoN/FX2N/FX3u-
1 FX3u-7DM — = 9
Display module =37
g
=)
1 2 3 &
Calculate the totals 6

* When connecting the FX3u-1PSU-5V extension power supply unit to a system where the nearest
upstream unit to the FX3U-1PSU-5V is a main 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.
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User’'s Manual - Hardware Edition 6.5 Expansion of Main Unit (Calculation of Current Consumption)

Determine whether the devices can be connected to the main 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

Total of current consumed
by extension devices

- _ A-3 — >
mA mA mA| — OmA

Main unit

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

Capacity of 5V DC

power supply Current consumption Calculation result

Total of current consumed
by extension devices

(1 B [ 1 B _ >
mA mA mA| — OmA

Main unit

If the calculation results for the current consumption for 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 configuration, adding input/output powered extension units or extension power
supply units.

If the calculation results for the current consumption for the 24V DC power supply and 5V DC power supply

are negative values, add an input/output powered extension unit.

— Refer to Section 6.6 "Expansion of FX2N Series I1/0 Powered Extension Unit (Calculation of Current
Consumption)”

If the calculation results for the current consumption by 5V DC is a negative value, add an extension power
supply unit (FX3U-1PSU-5V).
— Refer to Section 6.7 "Expansion of Extension Power Supply Unit (FX3U-1PSU-5V)"
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6.5.3 Quick reference matrix [when only input/output devices are added] (DC Power Type) 5
o
The following matrix shows the expandable units up to the O mark, where the desired inputs (horizontal axis) é—
and outputs (vertical axis) intersect. System are expandable up to ® mark when the supply voltage is 16.8V to >
19.2V.
Caution g
When FX2N-8ER and FX2N-8ER-ES/UL are added, refer to Subsection 6.5.4. %Z,é
Select the input/output extension block (hnumber of points) to be connected =
to the main unit 3
The DC power type main units have restrictions in expandable 1/0O points since they lack a built-in service _
power supply. %g
DC power supply/DC input type %‘-H
1) FX3u-16MR/DS, FX3U-16MT/DS, FX3U-16MT/DSS, FX3uU-32MR/DS, FX3uU-32MT/DS,
FX3u-32MT/DSS
(These main units do not have a built-in 24V DC service power supply.) 4
(Example) =
.‘_‘g 40| O l/ %
g'g 2 el o o Not allowed to add &
DC input type -§§ u el @l ol o /74 5
FX3U-16M0/D0] %1/ e/ @/ @l 0| O] O
FX3u-32M0O/DO T sl ol ol ©o| ®| ®@| O O g@’g
of -|e|e[e|/e|e@| 0| O] Of 823
0 8 16 24 32 40 48 56 64 a
Input
—> Number of added points

(Example) When adding 16 inputs to FX3uU-16MR/DS, a maximum of 32 outputs are expandable.
Note : When adding 16 inputs under the supply voltage 16.8V to 19.2V, a maximum of 16
outputs are expandable.

wayshAs

uoneinbyuon

2) FX3U-48MR/DS, FX3u-48MT/DS, FX3u-48MT/DSS, FX3uU-64MR/DS, FX3uU-64MT/DS,
FX3u-64MT/DSS, FX3u-80MR/DS, FX3u-80MT/DS, FX3U-80MT/DSS

(These main units do not have a built-in 24V DC service power supply.) 7
Output Z35
64] O co
DC power supply L, O] 0 (Example) 2=
DC input type ‘é% 8 @l Ol o] O G
FX3U-48M/DOI é% 40 @ @l Ol O] O Not allowed to add 8
(]
FX3u-64MC/D0] 2S2/e|e|e|e|0|p[o[ " -
FX3u-80MO/DOI © 2
24 ol | (O ®/O| O] O 5
16| o | | o @l ®| ®| O| O| O S
T sl ol o ©o| 6| o6 6| @ | O| O| O
of -|e|e|e/e|e[e|/e|e|e|O| O] O] 9
0 8 16 24 32 40 48 56 64 72 80 88 96
Input =TT
— Number of added points gi%g
« 5 =
(Example) When adding 32 inputs to FX3u-48MR/DS, a maximum of 40 outputs are expandable. gg'
Note : When adding 32 inputs under the supply voltage 16.8V to 19.2V, a maximum of 24 =
outputs are expandable. =
2
=
=
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6.5.4 When special extension devices are also added [calculation of current
consumption] (DC Power Type)

Select a main unit.

Select a main unit.
Select one main unit appropriate to the required number of input/output points from the following table.

Capacity of
Number of built-in p
umber o ower
. Input . Current power
Clas_sm- Type specifi- 0'u_tpu_t mput/_output supply at supply .supply for
cation cations specifications points startup [mA] internal 24V
[points] P 5vDC DC [mA]
power
supply[mA]
-1 -2 -3 -4
FX3u-16MR/DS Relay 16
FX3u-16MT/DS Transistor (sink) 16
FX3u-16MT/DSS Transistor (source) 16 .
640 400"
FX3u-32MR/DS Relay 32
FX3u-32MT/DS Transistor (sink) 32
FX3uU-32MT/DSS Transistor (source) 32
FX3u-48MR/DS Relay 48
FX3u-48MT/DS | 24V DC | Transistor (sink) 48 500
main unit [Fx3u-48MT/DSS Transistor (source) 48
FX3u-64MR/DS Relay 64
FX3U-64MT/DS Transistor (sink) 64 800 6002
FX3u-64MT/DSS Transistor (source) 64
FX3u-80MR/DS Relay 80
FX3u-80MT/DS Transistor (sink) 80
FX3uU-80MT/DSS Transistor (source) 80

*1.  When the supply vo

DC is 250mA.

2.

tage of the main unitis 16.8

Enter the specifications for the selected main unit.

V to 19.2V DC, the power supply for the internal 24V

When the supply voltage of the main unit is 16.8V to 19.2V DC, the power supply for the internal 24V
DC is 450mA.

Enter the number of input/output points and power supply type of the main unit according to the

above table.
Capacity of
Number of Nunt1lber of Current built-in power Powe:
T T input/output| supply at suppl supply for
Classification cor:jrrl‘tietcsted Type points startup pply internal 24V
[points] [mA] 5V DC power | pc [mA]
supply [mA]
-1 -2 -3 -4
With built-in
power 1 FX3u-
supply main unit
Example of entry— FX3u-32MR/DS 32 640 500 400
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6 Examination of System Configuration

6.5 Expansion of Main Unit (Calculation of Current Consumption)

Enter the specifications for the products to be added.
Enter the data on the special function units/blocks to be connected to the main unit in the following table, 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

Number of consumption of built-in
. Current I
Number of input/output . power supply
Pyt . consumption
Classification | connected Type (occupied) 5V DC
- - at startup Internal
units points power
. [mA] 24V DC
[points] supply
[mA] [mA]
) 1 FX3u- - - -
Expansion
board
FX3u- -
FX3u- -
FX3u- -
FX3u- -
- -
. 10
Special FX3u- =
adapter FX30- —
FX3u- -
FX3u- -
FX3u- -
FX2N- — _
FX2N- - -
Enter the FX2N- _ _
products FX2N- — —
connected
to the FX2N- = =
main unit. Input/output - FX2N- — —
extension FX2N- _ _
block EXon- = =
FX2N- _ _
FX2N- — _
FX2N- _ _

Special
function unit/
block

FXoN/FX2N/FX3u-

FXOoN/FX2N/FX3u-

FXoN/FX2N/FX3u-

FXOoN/FX2N/FX3u-

FXoN/FX2N/FX3u-

FXOoN/FX2N/FX3u-

FXoN/FX2N/FX3u-

FXOoN/FX2N/FX3u-

Display module

FX3u-7DM

©
A

Calculate the totals.
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FXsu Series Programmable Controllers 6 Examination of System Configuration
User’'s Manual - Hardware Edition 6.5 Expansion of Main Unit (Calculation of Current Consumption)

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

1. Calculate the current consumption at startup.

Current supply at Current consumption .
startup [mA] at startup [mA] Calculation result
) ) Total of current
Main unit consumed by

extension devices

) 8- _
mA| - mA| = mA| 2 OmA
2. Calculate the current consumption of the internal 24V DC.
The positive value from the calculation means it is expandable.
Power supply Current )
capacity for . Calculation result
internal 24V DC Cen Uil
) ) Total of current
Main unit consumed by
extension devices
0 8- _
mA| - mA| = mA| 2 OmA

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

Capacity of 5V DC Current 7
power supply consumption Calculation result
Total of current
Main unit consumed by
extension devices
@3 a-: =
mA| - mA| = mA| 2 OmA

If the calculation results for the current consumption for the startup, the internal 24V DC power supply and 5V
DC power supply are negative values, the current consumption exceeds the capacity of the built-in power
supply.

Reexamine the system configuration adding input/output powered extension units.

— Refer to Section 6.6 "Expansion of FX2N Series 1/0 Powered Extension Unit (Calculation of Current
Consumption)".
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6.5.5

Quick reference matrix [when only input/output devices are added)]
(AC Power Supply/AC Input Type)

The following matrix shows the expandable units up to the O mark, where the desired inputs (horizontal axis)
and outputs (vertical axis) intersect.

Caution
When FX2N-8ER and FX2N-8ER-ES/UL are added, refer to Subsection 6.5.6.

Select the input/output extension block (humber of points) to be connected

to the main unit

Since the AC power supply/AC input type main unit does not have a built-in service power supply, use an
external power supply to connect a DC input type extension block.

Also take into account the limitations on the number of expansion I/O points that can be added to an AC
power supply/AC input type main unit. When connecting the FX3u-1PSU-5V extension power supply unit to a
system where the nearest upstream unit to the FX3u-1PSU-5V is a main unit, include the current
consumption by the input extension blocks connected to the FX3u-1PSU-5V when calculating the total current
consumption of the main unit.

AC power supply/AC input type

1) FX3u-32MR/UA1
(These main units do not have a built-in 24V DC service power supply.)

(Example)
240 O 1/
cS3f o] o] o Not allowed to add
AC input type -§§ W oT ol ol o 4
FX3U-32MR/UA1 Zg81 o] o]l ol ol o] o
slololo|lo]o|l o] o
T of -{olo]o]lo|lo]o|o]of
0 8 16 24 32 40 48 56 64

: Input
—> Number of added points

(Example) When adding 16 inputs to FX3u-32MR/UA1, a maximum of 32 outputs are expandable.

2) FX3u-64MR/UA1
(These main units do not have a built-in 24V DC service power supply.)

64| O
AC input type »5;"§’ s olololo
FX3U-64MR/UA1 é_a:-)-4o o) ol o ol o / Not allowed to add
2golofofo]o Lol #
240 ol ol ol o|oyfo|ofo
6l ol ololo|lo|lolo|lo|lofo
T gl ol ol oflo|lo|lo|lo|loflo|ofo
of -|olo]o]o]lo]o|lo]o|o]o]o] o]
0 8 16 24 32 40 48 56 64 72 80 88 96 gwwm
—> Number of added points

(Example) When adding 32 inputs to FX3uU-64MR/UA1, a maximum of 40 outputs are expandable.

107

-_—

uononpoy|

pue sainess  N)

saweN Jed

onpoid €

uonoNpo|

=N

suoneoyoads

s901N8(]

lesayduad
pue uoisiop (1

uoneinbyuon
wayshAs

ndinoandul ~J

'SON JlUN “'SON

uone|lelsu|
oo

(=]

Bunim

Aiddng Jamod
ue uope.ledaid

—-—
O p

Buuipn induj




FXsu Series Programmable Controllers 6 Examination of System Configuration
User’'s Manual - Hardware Edition 6.5 Expansion of Main Unit (Calculation of Current Consumption)

6.5.6 When special extension devices are also added [calculation of current
consumption] (AC Power Supply/AC Input Type)

Select a main unit.

Select a main unit.
Select one main unit appropriate to the required number of input/output points from the following table.

Capacity of
- Number of | built-in power | power supply
C(!:tsizlrf\h Type speclirf‘iI():l;:ions spef:)i::itcpal:itons AR supply Jot e
points [points] | 5v DC power | 24V DC [mA]
A supply[mA]
-1 7 -3
FX3u-32MR/UA1 32 400
100V AC Relay 500 —_—
main unit | FX3U-64MR/UA1 64 600

Enter the specifications for the selected main unit.

Enter the number of input/output points and power supply type of the main unit according to the

above table.
Capacity of
Number of | built-in power | power supply
Classification corr\‘lnue"::‘t':ej 3:\its Type input/output supply for internal
points [points] | 5v DC power | 24V DC [mA]
supply [mA]

e - [ 1 ) [ 1 ]

With built-in

power
supply main unit

1 FX3u-

Example of entry— FX3U-32MR/UA1 32 500 400
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Enter the specifications for the products to be added. 3
Enter the data on the special function units/blocks to be connected to the main unit in the following table, and é—
calculate the current. =
— For data on the number of input/output occupied points and current consumption of each type,
refer to Section 6.8. 2
Calculation of current §§
Number of Number of input/ | consumption of built-in power ang
Classification |connected Type output (occupied) supply g 4
units points [points] | 5V DC power | Internal 24V =
supply [mA] DC [mA] 3
B 1 FX3u- = — 50
Expansion board gé
FX3U- - g
FX3u- -
FX3u- - 4
FX3u- -
w
FX3u- - 3
10 FX %
Special adapter 3V _ 2
FX3u- = ?
FX3u- -
FX3u- - 5
FX3u- = S
554
FX2N- - 828
REY
FX2N- - =2
Enter the FX2N- _
products FX2N- _
connected FX2N- -
to the ~ [Fxew - g5
main unit. |Input/output g%
extension block” FX2n- - =
FX2N- = >
FX2N- - 7
FX2N- -
zs
FX2N- _ 8 g
FXoN/FX2N/FX3U- Se
FXoN/FX2N/FX3U- g=
E FXoN/FX2N/FX3u-
Special func 3 FXoN/FX2N/FX3u- 8
pecial function FXON/FX2N/FX3U- =
unit/ &
block FXOoN/FX2N/FX3U- 5
FXON/FX2N/FX3U- S
FXON/FX2N/FX3U-
1 FX3u-7DM - - 9
Display module =37
530
(SRR
(234
59
1 2 3 &
Calculate the totals. 1 6

* When connecting the FX3u-1PSU-5V extension power supply unit to a system where the nearest
upstream unit to the FX3U-1PSU-5V is a main 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.

Buuipn induj
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Determine whether the devices can be connected to the main unit.

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

1. Calculate the current consumption of the internal 24V DC.

The positive value from the calculation means it is expandable.

Power supply
capacity for Current_ Calculation result
internal 24V DC consumprion
] ] Total of current
Main unit consumed by
extension devices
(1 5¢ a- -
mA| - mA| = mA| 2 OmA

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

Capacity of 5V DC Current .
power supply consumption Calculation result
Total of current
Main unit consumed by
extension devices
1 [ (2 B -
mA| - mA| = mA| 2 OmA

If the calculation results for the current consumption for the startup, the internal 24V DC power supply and 5V

DC power supply are negative values, the current consumption exceeds the capacity of the built-in power

supply.

Reexamine the system configuration adding input/output powered extension units.

— Refer to Section 6.6 "Expansion of FX2N Series /0 Powered Extension Unit (Calculation of Current
Consumption)”.

If the calculation results for the current consumption for the internal 24V DC power supply and 5V DC power

supply are negative values, add an input/output powered extension unit.

— Refer to Section 6.6 "Expansion of FX2N Series I1/0 Powered Extension Unit (Calculation of Current
Consumption)”

If the calculation results for the current consumption by 5V DC is a negative value, add an extension power

supply unit (FX3U-1PSU-5V).

— Refer to Section 6.7 "Expansion of Extension Power Supply Unit (FX3U-1PSU-5V)"
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6.6

-_—

Expansion of FX2N Series I/0 Powered Extension Unit (Calculation of
Current Consumption)

uononpoy|

6.6.1

If the selected devices in the previous section cannot be connected due to a shortage of current from the

main unit’s built-in 24V DC sercive power supply, add an input/output powered extension unit. 2
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 %Z’ﬁ
[O)
Range exceeding power supply capacity °a
Input/output : . . .
Before ; : : Special Input extension | Output extension Special
b exgleggll(on function block | block (16 points) | block (16 points) | function block _?
=3
. g
Input/output : Input/output powered : >
After : : : Special : ; Special
Main unit extt)?ggll(on function block e?gezn;ggtg;m function block 4
L Replaced with input/output powered @
extension unit }'g,
Determine whether extension devices can be connected to the input/output powered extension unit by the §:
following method. S
* When only input/output extension devices are added, use the quick reference matrix.
— Refer to Subsection 6.6.1 "Quick reference matrix (when only input/output devices are added)". 5
+ When also special extension devices are added, calculate the current consumption to ensure that the total oo<
current to be consumed by the added extension devices can be supplied by the built-in power supply. §§ gl
— Refer to Subsection 6.6.2 "When special extension devices are also added (calculation of current “ f,ig
o

consumption)”.

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

. AC power supply/DC input type

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

[}

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

to the main unit. 7

zZ5
Check that the number of input/output points can be added. 88
When connecting the FX3u-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 §5

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.

uone|lelsy
(o ¢]

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

AC power supply Output
DC input type
25 (Example)

(=]

g 24 =23
O Dm
22 16 100 5[ 0] / “os
D 59
25 8| 175 125] 75/ 25 EH
4 0| 250] 200EW 100 50| 10

0 8 16 24 32 ffAM
—> Number of added points

(Example) When a 16-input and 0-output point extension block is connected to FX2n-32ER, the current
of the 24V DC service power supply becomes 150 mA or less.

Buuipn induj
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2) FX2N-48ER, FX2N-48ET
FX2N-48ER-ES/UL, FX2N-48ET-ESS/UL

AC power supply Output
DC input type 48] 10

® (Example)
5E 40| 85] 35
28 5[ 160] 110] 60] 10 /
5% 24| 235| 185| 135 85%
16| 310[ 260[ 210] 160 60| 10
T 8| 385 335| 285| 235| 185| 135| 85| 35
o[ 460[ 410] 360] 310] 260[ 210] 160| 110] 60]

0 8 16 24 32 40 48 56 64 (@AM
—>  Number of added points

(Example) When a 32-input and 16-output point extension block is connected to FX2n-48ER, the
current of 24V DC service power supply becomes 110 mA or less.
2. DC power supply/DC input type

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

DC power supply Output
DC input type 48 Not allowed to add

v
z 4
BE 40| v | v (Example)
=0
8%32/ v v
Eo
Ssoal v |v|v]|v]v
Sl v ] v
T sl v | v v v]v]v]v]~
o - v]v]iv]iv]iv]v]v /|
0 8 16

24 32 40 48 56 64 MM
——> Number of added points
(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
(24V DC service power supply is not provided. To connect a DC input type extension block, an external
power supply is necessary.)

AC power supply Output
DC input type 48 (Example)

A
(=)

N
~

Number of
added points
w
N

v
vl v v
/«//|

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

-

NENEERR
N ENENEN

NENEYEYAN
NEIAYE

—
o 0 O

v

CI RN ENENEN ENEN

(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.

uononpoy|

1. In 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.

pue sainess  N)

saweN Jed

2. In case of DC power supply/DC input type
24V DC service power supply is not provided.

3. In case of AC power supply/AC input type
24V DC service power supply is not provided.

onpoid €

uononpoy|

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 units/blocks connected to them,
and check the capacity.
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6.6 Expansion of FX2N Series I/0 Powered Extension Unit (Calculation of Current Consumption)

6.6.2

Select an input/output powered extension unit.

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

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

Capacity of built-in power
Power Number of . Nur?lbel; Oft supply
supply Classification | connected Type |np: OiC:Il:spu 5V DC power 24V DC service
classification units [points] supply [mA] pow&{a;] itipply
3-1
With built-i D1
ith built-in
Input/output - FX2N-
power supply powered
extension unit
Example of entry—> FX2N-48ER-ES/UL 48 690 460

Enter the specifications for the products to be added.

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

Calculation of current
Power Number of Number of | consumption of built-in power
supply Classification | connected Type input/output supply
classification units points [points] [ 5v DC power |24V DC power
supply [mA] | supply [mA]
FX2N- -
FX2N- -
FX2N- -
FX2N- -
FX2N- -
Input/output - FX2N- -
Enter the extension block ™! FX2N- -
products FX2N- _
conpected to EXoN- =
the input/
output FX2N- _
powered FX2N- -
extension unit FXoN/FX2N/FX3u-
FXoN/FXaN/FX3u-
FXOoN/FX2N/FX3u-
E g2 FXoN/FX2N/FX3u-
Special function FXoN/FXaN/FX3u-
unit/block FXoN/FX2N/FX3U-
FXoN/FXaN/FX3u-
FXoN/FX2N/FX3u-
4-1 4-2 4-3

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.
unit.

A maximum of 8 special function units/blocks are connectable, including the main unit and extension power supply
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Determine whether FXoN-3A, FX2N-2AD and FX2N-2DA can be added.

Determine the number of analog special function blocks (FXon-3A, FX2n-2AD and FX2n-2DA) to be
connected to the input/output powered extension unit by the following method.

*  When connecting to FX2N-32EL]

| Analog special function block | | Total current |

consumption

| FXON-3A | | FX2N-2AD | | FX2N-2DA |

90mA x + 50mA x + 85mA x = < 190mA

units units units mA

* When connecting to FX2N-48EL]

| Analog special function block | | Total current |

consumption

| FXON-3A | | FX2N-2AD | | FX2N-2DA |

90mA x + 50mA x + 85mA x = < 300mA

units 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.

1. 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
} = > 0OmA
mA mA mA| —

2. 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
3-2 - = > 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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FXsu Series Programmable Controllers
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6 Examination of System Configuration
6.7 Expansion of Extension Power Supply Unit (FX3U-1PSU-5V)

6.7

Expansion of Extension Power Supply Unit (FX3U-1PSU-5V)

If the selected devices in section 6.5 are not connectable due to the built-in 5V DC power shortage, add an
extension power supply unit.

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 [A]
- 5V DC

1.0
0.8

0.3

0.2
0 40 55
Ambient temperature [°C]
Capacity of built-in power c tabl
Power Number of supply II‘O)T::?:J aieg
supply Classification | connected Type Power supply oop
e O . 5V DC power : points
classification units | A for internal [points]
supply [MAT | 54y DC [mA]
5-1 5-3
With built-in Extension - FX3u-1PSU-5V 32
power supply
power supply
unit
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Enter the specifications for the products to be added. 3
S
Enter the data on the input/output extension blocks and special function units/blocks to be connected S
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, 2
refer to Section 6.8.
a3
. Sl =1 ,@,
Capacity Zl:lbu:lt in power Number of °Z>§
Power o Number of Pply /0 occupied g o
supply Classification | connected Type Power supply L 2
classification units 5VDCpower |~ ternal P
supply [mA] 24V DC [mA] {points] 3
FX2N- - —
SR
FX2N- = ss
Input/output B FX2N- _ % -
extension block 2 EXoN- _ >
Enter the
products FXoN/FX2N/FX3u- - 4
connected to FXoN/FX2N/FX3u- _
the extension FXON/FX2N/FX3U- - £
E;’:’t"er supply " FXoN/FX2N/FX3U- - g
Special function 8 FXOoN/FX2N/FX3Uu- - g
unit/block FXoN/FX2N/FX3U- -
FXoN/FX2N/FX3u- = 5
FXoN/FX2N/FX3u- - Toe
» @ z
6-1 6-2 6-3 =2
Calculate the totals

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

([@X%2]

*2. For input extension blocks (including FXon-8ER-ES/UL, FX2N-8ER), do not include the current %E.

consumption by the internal 24V DC. Subtract the internal 24V DC current consumption from the % S
service power supply of the input/output powered extension unit or the nearest main unit (except AC 5

power supply/AC input type) on the upstream side of extension power supply unit.

To connect a DC input type extension block to an AC power supply/AC input type main unit, it is 7
necessary to provide power to the extension block from an external source. Subtract the 24V DC

power supply current consumption from the internal 24V DC power supply of the main unit. §§

— When the main unit is on the upstream side, refer to Subsection 6.5.1 and 6.5.2. P

— When the input/output powered extension unit is on the upstream side, refer to Subsection 6.6.1 ié’

and 6.6.2. 3

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

. 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

5-1 6-1 _
mA| - mA| = mA| = OmA

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

Power supply
capacity for Current consumption Calculation result
internal 24V DC

Extension power Total of current consumed

supply unit by extension devices
- _
mA mA| = mA| 2 OmA

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

by special function units/blocks).

Connectable /O Number of 1/O 3
occupied points occupied points Calculation result
Extension power  Total of /0 occupied points
supply unit by extension devices
. 1= . -
points| - points| = points| = Opoints

If the calculation result for the 5V DC power supply is a negative value, the current consumption exceeds the
power supply capacity.
Reconfigure the system with an extension power supply unit.

If the calculation results for the internal 24V DC power supply and input/output occupied points are negative
values, the actual input/output occupied points exceed the connectable input/output occupied points.
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

uononpoy|

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.

» Number of input/output points or input/output occupied points on each type of device 2

» Output current of 5V DC power supply and 24V DC service power supply*1 of main unit and input/output §§
powered extension units gg

» Current consumed by expansion boards, special adapters, input/output extension blocks, special function g §

units/blocks and display module

*1. The DC power type and AC power supply/AC input type main unit does not have a 24V DC service
power supply. Instead, it has an internal 24V DC power supply.
The current consumption is determined differently in the following cases.
* 5V DC and internal 24V DC are supplied to the products through an extension cable, and the current
consumption must be calculated
Subtract the current consumption at the internal 24V DC as follows.
- For the AC power supply/AC input type main unit, subtract the current consumption at the internal 24V
DC from the 24V DC service power supply.

- For the DC power type and AC power supply/AC input type main unit, subtract the current consumption

onpoid €

uononpoy|

=N

(2]

at the internal 24V DC from the power supply for the internal 24V DC. §

» The special function units/blocks connected to the AC power supply/AC input type main unit or to the 24V %

DC service power supply terminal of the input/output powered extension unit consume the external 24V 2

DC. 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 5
of current consumption. ovs
53
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6.8.1 [A] Main units

Input/output Output current (mA)
No. Type Nl;':tbi: Ofoli:?:tl Input/output |5V DC power | 24V DC service power
P _p [points] supply supply
[points]
AC power supply/24V DC input/relay output type
FX3U-16MR/ES 400
FX3U-32MR/ES 32 16/16
FX3U-48MR/ES 48 24/24
FX3U-64MR/ES 64 32/32 600
FX3uU-80MR/ES 80 40/40
FX3uU-128MR/ES 128 64/64
AC power supply/24V DC input/transistor output type
FX3u-16MT/ES 16 8/8
FX3uU-16MT/ESS 16 8/8 400
FX3u-32MT/ES 32 16/16
FX3U-32MT/ESS 32 16/16
FX3U-48MT/ES 48 24/24
- FX3u-48MT/ESS 48 24/24 500
A1 FX3U-64MT/ES 64 32/32
FX3u-64MT/ESS 64 32/32 600
FX3u-80MT/ES 80 40/40
FX3U-80MT/ESS 80 40/40
FX3u-128MT/ES 128 64/64
FX3U-128MT/ESS 128 64/64
AC power supply/24V DC input/triac output type
FX3U-32MS/ES 16/16
500
FX3U-64MS/ES 64 32/32 600
Input/output Output current (mA)
No. Type Nl;':tbi: Ofoli:?:tl Input/output |5V DC power | 24V DC service power
P _p [points] supply supply
[points]
AC power supply/100V AC input/relay output type
FX3U-32MR/UA1 32 16/16 500 400
FX3u-64MR/UA1 64 32/32 600

120



FXsu Series Programmable Controllers 6 Examination of System Configuration
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Input/output Output cur;ent (mA) | Current é
. owersupply | g,pply at S
No. Type L0 |'nputl Input/output |5V DC power | capacity for tp F:.ty =
LT [points] suppl internal 24V starb °
[points] P PRl oe [mA]"3
DC power supply/24V DC input/relay output type 2
FX3U-16MR/DS 16 8/8 400" 640 oo
FX3U-32MR/DS 32 16/16 ZE
D @
FX3U-48MR/DS 48 24/24 500 g -
FX3U-64MR/DS 64 32/32 6002 800 =
FX3U-80MR/DS 80 40/40
DC power supply/24V DC input/transistor output type 3
FX3U-16MT/DS 16 8/8 = 5'?
FX3U-16MT/DSS 16 8/8 . g2
400" 640 "
FX3U-32MT/DS 32 16/16 5]
FX3U-32MT/DSS 32 16/16
FX3U-48MT/DS 48 24/24 500 4
FX3U-48MT/DSS 48 24/24
(2]
FX3U-64MT/DS 64 32/32 3
60072 800 S
FX3U-64MT/DSS 64 32/32 g
FX3U-80MT/DS 80 40/40 g
FX3U-80MT/DSS 80 40/40
*1.  When the supply voltage of the main unit is 16.8V to 19.2V DC, the power supply for the internal 24V 5
DC is 250mA. o<
*2. When the supply voltage of the main unit is 16.8V to 19.2V DC, the power supply for the internal 24V %% §
DC is 450mA. & §3
*3.  When adding the high-speed input/output special adapters (FX3uU-4HSX-ADP/FX3u-2HSY-ADP) and a
the analog special function blocks (only FXoN-3A/FX2N-2AD/FX2N-2DA), calculate the current supply

at startup.
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6.8.2 [B] Expansion boards

—: No need to calculate

E Number of input/ Current consumed (mA)
No. Type output occupied
points 5V DC Internal 24V DC
FX3u-232-BD - 20 -
FX3u-422-BD - 20" =
FX3u-485-BD - 40 -
FX3u-USB-BD - 15 -
FX3u-8AV-BD - 20 -
FX3u-CNV-BD - - -

*1.  When FX3u-422-BD is connected, add the current consumed by GOT/programming tooI.

GOT/programming tool
—: No need to calculate

Number of in[:_:utl Current consumed (mA)
No. Type output occupied
points 5V DC Internal 24V DC
FX-30P - 1152 -
FX-20P(-E) - 150"3 -
FX-10P(-E) - 120 -
FX-232AW - 220 -
FX-232AWC - 220 -
FX-232AWC-H - 120 -
FX-USB-AW - 15 -
FX-10DM(-SETO)(-E) - 220 -
F920GOT-BBD5-K(-E) - 220 -

*2. When the intensity of the LCD backlight is set at the initial value 4.
If the LCD backlight is set at the maximum value 8, it is handled as "155mA".

*3.  When FX-20P-RWM is used, the current is 180 mA.

6.8.3 [C] Special adapters

—: No need to calculate

Number of input/ Current consumed (mA) Current
No. Type output occupied | 1 T\ rnal 24V DG | External 24v DG | o PP 2t
points nterna Xterna startup (mA)*1
"C1 FX3U-4HSX-ADP - 30 30 0 30
O38 [Fxzu2Hsv-ADP - 30 60 0 120
FX3U-4AD-ADP - 15 0 40 -
FX3U-4DA-ADP - 15 0 150 -
FX3U-3A-ADP - 20 0 90 -
FX3U-4AD-PT-ADP - 15 0 50 -
;)SC;J-4AD-PTW- - 5 0 o0 3
;)és;1-4AD-PN K- ~ 5 0 50 i}
FX3U-4AD-TC-ADP - 15 0 45 -
FX3U-232ADP(-MB) - 30 0 0 -
FX3U-485ADP(-MB) - 20 0 0 -
FX3U-CF-ADP - 50 0 130 -

*1.  When applying the DC power type main unit, calculate the current consumption at startup.
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1
6.8.4 [D] Input/output powered extension units/blocks 5
3
g
1. Input/output powered extension units g
m Input/output Output current (mA)
No. Type AUlule 1o i_nputl Input/output 5V DC power 24V DC service 2
OUtPUt. points [points] supply power supply gd
[points] ;%
FX2N-32ER-ES/UL 32 16/16 58
FX2N-32ET-ESS/UL 32 16/16 72
FX2N-32ER 32 16/16 250
FX2N-32ES 32 16/16 3
FX2N-32ET 32 16/16 gg
FX2N-48ER-ES/UL 48 24/24 s s
FX2N-48ET-ESS/UL 48 24/24 s
FX2N-48ER 48 24/24 690 460
FX2N-48ET 48 24/24 4
FX2N-48ER-UA1/UL 48 24/24 (%
FX2N-48ER-DS 48 24/24 %
FX2N-48ET-DSS 48 24124 - 5
FX2N-48ER-D 48 24/24 ®
FX2N-48ET-D 48 24/24 5
2. Input/output extension blocks §§§
—: No need to calculate & §§
m No. Type Number of input/ Current consumed (mA) 2
output points 5V DC Internal 24V DC | External 24V DC
FX2N-8ER-ES/UL 16" - 62.5 0 Q%’
FX2N-8ER 16" - 62.5 0 £5
Types for addition of input né'
FX2N-8EX-ES/UL 8 - 50 0
FX2N-8EX 8 - 50 0 7
FX2N-8EX-UA1/UL 8 - 50 0 §_§
FX2N-16EX-ES/UL 16 - 100 0 g
FX2N-16EX 16 - 100 0 =5
FX2N-16EX-C 16 - 100 0 2
FX2N-16EXL-C 16 - 100 0 8
Types for addition of output =
FX2N-8EYR-ES/UL 8 - 75 0 g
FX2N-8EYR-S-ES/UL 8 = 75 0 5
FX2N-8EYT-ESS/UL 8 - 75 0
FX2N-8EYR 8 - 75 0
FX2N-8EYT 8 - 75 0 9
FX2N-8EYT-H 8 - 75 0 =3
FX2N-16EYR-ES/UL 16 - 150 0 bt
FX2N-16EYT-ESS/UL 16 - 150 0 §_’§
FX2N-16EYR 16 - 150 0 =
FX2N-16EYT-C 16 - 150 0 10
FX2N-16EYT 16 - 150 0 Ey
FX2N-16EYS 16 - 150 0 =
* Four inputs and four outputs are occupied as unused numbers. E
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6.8.5 [E] Special extension devices

1. Special function blocks

Number of Current consumed (mA) Current
No. Type input/occupied supply at
output points 5V DC Internal 24V DC | External 24V DC startup [m A]*s

FX3u-4AD 8 110 0 90 -
FX3u-4DA 8 120 0 160 -
FX3u-4LC 8 160 0 50 -

FX3u-2HC 8 245 0 0 -
FX3u-20SSC-H 8 100 0 220 -
FX3u-16CCL-M 82 0 0 240 -
FX3u-64CCL 8 0 0 220 -
FX2N-2AD 8 20 507 0 170
FXoN-2DA 8 30 85"7 0 190
FX2N-4AD 8 30 0 55 -
FX2N-4DA 8 30 0 200 -
FX2N-4AD-TC 8 30 0 50 -
FXoN-4AD-PT 8 30 0 50 -
FX2N-8AD 8 50 0 80 -
FX2N-5A 8 70 0 90 -
FXan-2LC 8 70 0 55 -

FX2N-1HC 8 90 0 0 -
FXoN-1PG(-E) 8 55 0 40 -
FX2N-10PG 8 120 0 70" -
FX2N-232IF 8 40 0 80 -
FX2N-16CCL-M g"3 0 0 150 -
FX2N-32CCL 8 130 0 50 -

. Supplied from power supply for

FX2N-64CL-M g™ 190 e i ey -
FX2N-16LNK-M 0" 200 0 90 -
FX2N-32ASI-M 8"t 150 0 70 -

FXoN-3A 8 30 907 0 165

*1.  When the voltage of the external DC power supply is 24V DC and 5V DC, the current is 70 mA and
100 mA, respectively.

*2.  This master cannot be used together with FX2n-16CCL-M and/or FX2n-32ASI-M.
The following number of points is added according to the products connected to the network.
Number of remote 1/O stations x 32 points

*3. This master cannot be used together with FX3u-16CCL-M and/or FX2n-32ASI-M.
The following number of points is added according to the products connected to the network.
Number of remote 1/O stations x 32 points

*4. The following number of points is added according to the products connected to the network.
Total number of input/output points of remote 1/O stations

*5.  The number of points varies according to the products connected to the network.
For details, refer to FX2n-16LNK-M Manual.

*6. This master cannot be used together with FX3u-16CCL-M and/or FX2n-16CCL-M. Only one unit can
be added to the whole system.
The following number of points is added according to the products connected to the network.
Number of active slaves x 8 points
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*7. When analog special function blocks (FXon-3A, FX2n-2AD and FX2n-2DA) are connected to an input/
output powered extension unit (FX2n-32E0 or FX2n-48EL), 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 (FXon-3A, FX2n-2AD and FXon-
2DA) should be less than the following current values.
- Total current consumption of blocks connected to FX2N-32E[J: 190 mA or less

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

*8.  When applying the DC power type main unit, calculate the current consumption at startup.

2. Special function units

Number of input/

Current consumed (mA)

No. Type occupied output
: 5V DC Internal 24V DC | External 24V DC
points
FX2N-10GM 8 - - 5
FX2N-20GM 8 - - 10
FX2N-1RM(-E)-SET 8 - - 5
6.8.6 [G] Display module
—: No need to calculate
Number of input/ Current consumed (mA)
No. Type occupied output
: 5V DC Internal 24V DC | External 24V DC
points
FX3U-7DM - 20 0 0
6.8.7 [H] Extension power supply unit
—: No need to calculate
Number of input/ Current consumed (mA)"!
No. Type occupied output
points 5V DC Internal 24V DC
FX3u-1PSU-5V - 1000 300

*1. The ambient temperature restricts the output current. For details, refer to the derating curve in Section

6.7.
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6.9 Example of System Configuration and System Modification

6.9

Example of System Configuration and System Modification

6.9.1

The procedures for evaluating the suitability of the system configuration are explained using an
example system configuration consisting of an expansion board, special adapters, input/output
powered extension units/blocks and special function blocks.

Example system configuration

A system configuration is examined using the following example.

FX3u-4AD-ADP
FX3u-4AD-ADP
FX3u-485ADP(-MB)

FX3u-2HSY-ADP

FX3u-2HSY-ADP
FX3u-4HSX-ADP

FX3u-48MR/ES

FXau-

232-BD

FX2n-16EX-ES/UL
FX2N-16EYT-ESS/UL

FX2n-1HC

Extension cable

5
|
? =3 I
z i = CC-Link
z S = a -Lin To CC-Link
Q = o ol B ololla 8 master station
P ofloffoll2lx| O N
X SIS L| @
w S1&1&181&] 2] &
XXX x| x| x
[T L L [T L [T L
CC-Link/LT CC-Link
: Power Remote Remote
4 |r.1put - Supply device RemoFe 110 device
points adapter station station station
| 8 output
points
4 input
points
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6.9.2

Expansion of main unit

The suitability of the above system configuration is evaluated as shown below.

Enter the specifications for the main unit.

Capacity of built-in power

Number of Number of supply
Classification | connected Type input/output 24V DC service
: : : 5V DC power
units points [points] power supply
supply [mA] [MA]
1-1 1-2 1-3
With built-in
power 1 FX3u-48MR/ES 48 500 600
supply Main unit

Enter the specifications for the

products to be connected to the main unit.

Calculation of current
Number of _Number of consumption of built-in
e s input/output I
Classification |connected Type - power supply
units points [points] | 3V DC power |24V DC power
supply [mA] | supply [mA]
. 1 FX3u-232-BD - 20 0
Expansion
board
FX3u-4HSX-ADP - 30 30
FX3u-2HSY-ADP - 30 60
. FX3U-2HSY-ADP - 30 60
Special adapter FX3u-485ADP(-MB) - 20 0
FX3u-4AD-ADP - 15 0
Enter the FX3U-4AD-ADP - 15 0
products
connected to FX2N-16EX-ES/UL 16 - 100
the main unit. 4 FX2N-16EYT-ESS/UL 16 - 150
Input/output FX2N-16EX-ES/UL 16 - 100
extension block FX2N-16EYR-ES/UL 16 - 150
FX2N-1HC 8 90 0
FX2N-10PG 8 120 0
E 5 FX2aN-2LC 8 70 0
Special function FX2N-64CL-M 8+16"1 190 0
unit/block FX2N-16CCL-M 8 0 0
FX2n-32CCL 8 130 0
2-1
Calculate the totals. 128 760 650

*1.

The number for FX2n-64CL-M is calculated by adding the number of input/output points at the
connected remote 1/O station to 8 points.
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Calculate the number of input/output points.
Calculate the number of input/output points on the whole system.

1. Calculate the number of input/output points of the main unit and extension devices.

| Number of input/output points |

i i f Max. b f
Main unit Tcz)t]gg(qgﬁg%%t%%tv?ccggts | Calculation result | inpt?t)/(oﬂtuprnt Sgi?\ts|
;
48 points 128 points 176 points| < 256 points H@J 24

2. Calculate the number of remote I/O points on the network.
Since this system uses CC-Link, calculate the number of the remote I/O stations.

| Input/output on network | | Calculation result | Max. number of |

input/output points
Number of CC-Link
remote 1/O stations

1 station|] > 32 points = o 32 points| = 224 points

l— FX2N-16CCL-M: up to 7 stations

3. Calculate the total number of input/output occupied points (number of input/output points).

| Total number of input/output points | | Calr‘é‘éﬁttion | inl\;;ll?t)l(bgtuprSngi%iJ

Number of input/output
occupied points

(8] _ .
176 points| * 32 points| = | 208 points| = 384 points

Total obtained in Step 1 Total obtained in Step 2

Input/output on network
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-_—

Determine whether the devices can be added to the main unit.

uononpoy|

Calculate the current consumption to confirm whether the extension devices selected in the above
step can be connected.

4. Calculate the current consumption of the built-in 5V DC power supply. 2
Y p pply

Capacity of 5V DC . . e

Sowe¥ supply Current consumption Calculation result %%

; i Total of current consumed 32

Main unit by extension devices 3 §

-
500mA[ - |___ 760mA| =] -260mA

5. 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 the 24V
DC service power supply, that can be used for external loads.

onpoid €

uononpoy|

1N

Ca%aoc\:,z/tgrostZpt\llyDC Current consumption Calculation result 9

Total of current consumed g

Main unit by extension devices 8

[}

- Ve i
600mA 650mA -50mA - 5
. . . <
Since the calculated values of the current consumption of the 5V DC and 24V DC power supplies é’;;fg
. g e . . . Q o
are negative, it is necessary to reexamine the configuration. & §§
-2

The next subsection explains the procedures for evaluating a reexamined and modified configura-
tion.
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6.9.3

Re-examination of suitability for configuration

When the main unit is short of 5V DC or 24V DC current, use an input/output powered extension

unit.

Reexamine the system configuration using an input/output powered extension unit.

Example of reexamined system configuration

FX3u-4AD-ADP
FX3u-4AD-ADP
FX3U-485ADP(-MB)
FX3u-2HSY-ADP

FX3u-2HSY-ADP
FX3u-4HSX-ADP

FX3u-48MR/ES

FXau-
232-BD

FX2n-16EX-ES/UL
FX2N-16EYT-ESS/UL

FX2N-1HC

Extension cable

> =
z Olrxn- olalzlls cc
Qo M3 Q18218 -Link To CC-Link
z® - N 32ER N @ ‘%:3 % master station
x g ESULN 15123
x X X[l < || X
L L L L L
CC-Link/LT CC-Link
! Power Remote Remote
4 |r.1put - supply device RemoFe I/0 device
points adapter station station station
| 8 output
points
4 input
points

130



FXsu Series Programmable Controllers
User’'s Manual - Hardware Edition

6 Examination of System Configuration

6.9 Example of System Configuration and System Modification

Enter the specifications for the main unit.

Capacity of built-in power

Number of Number of supply
Classification | connected Type input/output 5V DC 24V DC service
units points [points] | power supply | power supply
[mA] [mA]
1-1 1-2 1-3
With built-in
power 1 FX3u-48MR/ES 48 500 600
supply Main unit

Enter the specifications for the products to be added to the main unit.

Calculation of current
Number of Number of consumption of built-in
i |
Classification | connected Type mputlou_tput et B
units (occupied) 5V DC power Internal 24V
points [points] e [ DC power
PPy supply [mA]
E . 1 FX3u-232-BD - 20 0
Xpansion
board
FX3u-4HSX-ADP - 30 30
FX3u-2HSY-ADP - 30 60

s |FXau-2HSY-ADP = 30 60

Special adapter FX3U-485ADP(-MB) - 20 0
Enter the FX3U-4AD-ADP - 15 0
products FX3U-4AD-ADP 15 0
connected to 3u- E _
the main unit. FX2N-16EX-ES/UL 16 - 100

2

Input/output

extension block FX2N-16EYT-ESS/UL 16 - 150

FX2N-1HC 8 90 0

2
Special function
unit/block FX2N-10PG 8 120 0
2-1

Calculate the totals. 48 370 400

Enter the specifications for the input/output powered extension unit.

Capacity of built-in power
Power Number of Number of supply
supply Classification | connected Type input/output 5V DC 24V DC
classification units points [points] | pow:r service power
supply [mA] supply [mA]
3-1 3-2
With built-in o toutput 1 FX2N-32ER-ES/UL 32 690 250
power supply
powered
extension unit
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Enter the specifications for the products to be added to the input/output pow-
ered extension unit.

Calculation of current
Numb f Number of consumption of built-in power
e umber o input/output supply
Classification | connected Type rarsied] i T
units . g ML=k
points [points] | 5V DC Power | 0oy
i supply [mA]
Enter the FX2N-2LC 8 70 0
products
connected to E FX2N-64CL-M 8+16"" 190 0
the Input/ il funct 4
output SP,?/‘;';”‘ k“”"t'on FX2N-16CCL-M 8 0 0
powered univbloc
extension unit FX2N-32CCL 8 130 0
25
Calculate the totals 48 390 0

*1. The number for FX2n-64CL-M is calculated by adding the number of input/output points at the
connected remote I/O station to 8 points.

Calculate the number of input/output points.
Calculate the number of input/output points on the whole system.

1. Calculate the number of input/output points of the main unit and extension devices.

| Number of input/output points |

Total input/output points Input/output powered Total input/output points
of extension devices extension unit of extension devices

q
8 points ™= 48 points ™ 32 points +[™ 48 points—l

Main unit

Max. number of |
input/output points

. A [
— =@ 176 points < 256 points

2. Calculate the number of remote I/O points on the network.
Since this system uses CC-Link, calculate the number of the remote I/O stations.

| Calculation result |

| Input/output on network | | Calculation result | inl\;;lgt)l(bﬂrpnl]tbgcrni%];s|

Number of CC-Link
remote /O stations

1 station| > 32 points = e 32 points| = 224 points

|— FX2N-16CCL-M: up to 7 stations
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3. Calculate the total number of input/output occupied points (number of input/output points).

uononpoy|

| Total number of input/output points | | Calculation | Max. number of |

result input/output points

Number of input/output

occupied points Input/output on network

2
A (B ] :
. + . = . < o
176 points 32 points| = ] 208 points| = 384 points g
Z5
Total obtained in Step 1 Total obtained in Step 2 % g

Determine whether the devices can be added to the main unit.

onpoid €

Calculate the current by the following formula to confirm whether the extension devices selected in
Step 2 can be connected.

uononpoy|

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

1N

Caggvc;,liéyr ng&YDC Current consumption Calculation result -‘-é’
i i Total of current consumed b g
Main unit extension devices y =
- OK ’
- = >
500mA 370mA 130mA| = OMA - 5
. . . . o8 5
2. Calculate the current consumption of the built-in 24V DC power supply (24V DC service g 3%
QO
power supply). -2

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

: (X2
Ca%%(wgrcgu%%\(yDC Current consumption Calculation result éé—
g3
i i Total of current consumed b g
Main unit extension devices y g
= 9]¢
- = >
600mA 400mA 200mA| = OMA - 7
23
=
Se
e

(o)
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Determine whether the devices can be connected to the input/output pow-
ered extension unit.

Calculate the current by the following formula to confirm whether the extension devices selected in
Step 4 can be connected.

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

Cagg\?vig gag&yDC Current consumption Calculation result
Input/output powered Total of current consumed by
extension unit extension devices
) - >
690mA 390mA S B OK
2. 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

Ca%%c‘:li/tgrosffpt\llyDC Current consumption Calculation result
Input/output powered Total of current consumed by
extension unit extension devices
OK
- = >
250mA OmA 250mA| = OMA -

Verify the evaluation results.

Since the capacities of the 5V DC and 24V DC power supplies and the number of input/output
points are within the specified ranges, the reexamined system configuration is feasible.
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7. Assignment of Input/Output Numbers (X/Y) and Unit g
Numbers

2

7.1 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 extension unit/block:

* FX2N-64CL-M

» FX2N-16LNK-M

onpoid €

uonoNpo|

=N

711 Concept of assigning

w
When the power is turned on, input/output numbers (X/Y) are assigned according to the following rules. %
For special function blocks, such as FX2N-64CL-M and FX2N-16LNK-M, that assign input/output numbers to 5
connected remote /O stations, refer to the manual for each block. @
1. Input/output numbers (X/Y) are octal. 5
Octal numbers are assigned as input/output numbers (X/Y) as shown below. oTs
- X000 to X007, X010 to X017, X020 to X027......, X070 to X077, X100 to 107... gg} %
- Y000 to Y007, Y010 to Y017, Y020 to Y027......, YO70 to Y077, Y100 to Y107... e

2. 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.
For example, when the last number on the preceding device is X043, the input numbers are assigned to the
next device starting from X050.
(When the FX2N-8ER is used, some input/output numbers are not used.)

wayshAs (o))

uoneinbyuon

(X044 to X047: Unused numbers)
[ X000 to X017 — X020 to X037 —{ X040 to X043 |— X050 to X057 |

Z5

3 he]

&

cOo

Main unit Input extension Input/output Input extension 35

FX3U-32MR/ES block extension block block zZs
FX2N-16EX FX2N-8ER FX2N-8EX @

Y000 to Y017 I Y020 to Y023

(Y024 to Y027: Unused numbers)

uone|lelsu|
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User’'s Manual - Hardware Edition

7.1.2 Example of assigning

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

1. Example of configuration

Special Expansion Input extension| Input/output Special
adapter Soard Main unit block extension block| function
FX3U-4AD- FX3U-232-BD FX3U-64MR/ES D CINEI=4 FX2N-8ER block
ADP -ES/UL -ES/UL FX2N-4AD
Input/output . . . .

. Input/output Special Special function| Output extension
poweretlijr?ii(tensmn extension block [function block block block
FXoN-32ET-ESS/UL FX2N-8ER-ES/UL | FX2N-10PG | FX2N-64CL-M |FX2N-16EYT-ESS/UL

Station No.1 Station No.2 Station No.3
4 input 4 input/ 4 input/
points output points| |output points

CL1X4-D1B2 CL1XY4-DT1B2 CL1XY4-DT1B2

2. Assignment of input/output numbers
Input/output numbers are assigned to the above example configuration as shown below.

(X054 to X057: Unused numbers)

(- ] [ - ) (%000 to X037}—>Xx040 to X047>X050 to X053->( - }F——
Special . Input extension| Input/output Special
adapter Exgg;\rs(;on Main unit block extension blockl  function
FX3u-4AD- FX3U-232-BD FX3U-64MR/ES BERCIE= FX2N-8ER block
ADP -ES/UL -ES/UL FX2N-4AD
(Y000 to Y037} >(Y040 to Y043—
(Y044 to Y047: Unused numbers)
The input numbers are carried from 70s to 100s.
(X104 to X107: Unused numbers)
(X060 to X077 (X100 to X103 - }—>(x110to X117
I .
Inpué/ou:put_ Input/output Special | Special function Outputtﬂ?étfnsmn
pﬂmﬂ:exzﬁ_%ezné.'ﬁn extension block | function block | | block FX2N-16EYT
ESS/UL FX2N-8ER-ES/UL| FX2N-10PG | | FX2N-64CL-M “ESS/UL

>(Y100 to Y103}

“L

———>{Y050 to Y0B67—>(Y070 to Y073]
| (Y074 to YO77: Unused numbers)

(Y110 to Y127

T

The output numbers are

]
N
|
|
|
|
|
|
|
|
|
I_

0
[
|
. T
. I

carried from 70s to 100s. | Station No.1| [Station No.2| |Station No.3
I 4 input 4 input/ 4 input/
I points output points| [output points
I
I CL1X4-D1B2  CL1XY4-DT1B2 CL1XY4-DT1B2
—l—5(x110 to X113} X114,X115 > X116,X117 |
|l - =—=——=—=—== { Y100,Y101 /> Y102,Y103
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7.1.3 Application of /O number label 5
o
o
The input/output powered extension units/blocks come with an 1/0 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.
P o
s [ ForXxoso og
LABEL s = = = o £3
JY818D254018 S () (S E) [ (SN NS (RN (E) (3 =19 ERY)
10 ) (6] ) 123) (20 (63 ) o) (62 [39) (&2 (2 g 33
: = A
30 o | POVER 3
40 | 3 =
MELSEBFXav-32ER Fio {66 38
60 ZX%XB@RKX@KSXS@XX@X@ mtg g
70 s EER R EER o S
100 = | = 4
110 —— For Y040
120 g
1] E_)%
o

wayshAs (o))
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ndinoandul

"SON Jun “SON
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7.2

Unit Numbers of Special Function Units/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
units/blocks starting from the one closest to the main unit.
Unit numbers are not given to input/output powered extension units/blocks.

. Special function units/blocks connected to main unit

The numbers 0 to 7 are assigned to the special function units/blocks starting from the one closest to the main
unit.

. FX2n-1RM(-E)-SET

Up to three FX2n-1RM(-E)-SET can be sequentially connected to the end of one system.
All these connected units have the same number as the unit number of the first unit (FXon-1RM(-E)-SET).
— For FX2n-1RM-E-SET, refer to FX2N-1RM-E-SET USER’S MANUAL.

. Products to which unit numbers are not assigned

* Input/output powered extension units: FX2N-32ER-ES/UL, FX2N-48ET-ESS/UL, etc.

* Input/output extension blocks: FX2N-16EX-ES/UL, FX2N-16EYR-ES/UL, etc.
+ Special function block: FX2N-16LNK-M

» Connector conversion adapter: FX2N-CNV-BC

+ Expansion boards: FX3u-232-BD, etc.

» Special adapters: FX3u-232ADP, etc.

» Extension power supply unit: FX3u-1PSU-5V
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7.2.2 Example of assigning =3
3
o
Unit numbers are assigned to the special function units/blocks in the following configuration. =
— For assignment of input/output numbers, refer to Section 7.1. >
. Input/output Input/output Special
Special adapter Exgggfc;on Main unit extension block |extension block| function 2
FX3u-4AD-ADP FX3U-64MR/ES| FX2N-16EX FX2N-16EYT block I
FX3u-232-BD LD
-ES/UL -ESS/UL FX2N-4AD 2E
3z
o
ongrsalglzlitt%%tsi on Special Special Special Special
P unit function block | function block| function unit | function unit 3
FXoN-32ET-ESS/UL FX2N-10PG |FX2N-64CL-M| FX2N-1RM FX2N-1RM e
58
T T 5
Station No.1 Station No.2 Station No.3
4 input 4 input/ 4 input/
points output points| |output points 4
CL1X4-D1B2 CL1XY4-DT1B2 CL1XY4-DT1B2 %’
o
g:.
=
Unit numbers are assigned to the special function units/blocks in the above configuration as shown below. @
Unit No. 5
(No.0 b——— o<
Expansion Input/output | Input/output Special 283
Special adapter kr))oard Main unit extension block [extension block function § 33
FX3u-4AD-ADP FX3U-232-BD FX3U-64MR/ES| FX2N-16EX FX2N-16EYT block r?_ﬂé
-ES/UL -ESS/UL FX2N-4AD
Unit No. Unit No. Unit No. Unit No. 6
—>(No.1 ) (No.2 ) >(No.3 ) {No.3
Input/output . . . . Q&
. Special Special Special Special 34
poweredun??tensmn function block | function block| function unit | function unit e 3
- _ - _ - QO
FX2N-32ET-ESS/UL FX2N-10PG |FX2N-64CL-M| FX2N-1RM FX2N-1RM 5
Station No.1 Station No.2| [Station No.3 )
4 input 4 input/ 4 input/ s
points output points| |output points S g
CL1X4-D1B2 CL1XY4-DT1B2 CL1XY4-DT1B2 ?5

139

(o)

uone|lelsy

(=]

Bunim

Aiddng Jamod
ue uope.ledaid

.
O »p

Buuipn induj




FXsu Series Programmable Controllers 7 Assignment of Input/Output Numbers (X/Y) and Unit Numbers
User’'s Manual - Hardware Edition 7.3 Application of the trimmer layout label

7.2.3 Application of unit number labels

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.

oS 4
'Y818D33101
@
o
8
&
[__No3 ] 8
]
I o e
No.7 %
el
24V 0 ‘mg‘
AD O B
== = J

7.3  Application of the trimmer layout label

The analog volume expansion board (FX3U-8AV-BD) comes with a trimmer layout label. Apply the trimmer
layout label in a position (see the following figure) so that the each trimmer can be identified.
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8. Installation In Enclosure

DESIGN PRECAUTIONS @ DANGER

1)

2)

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

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

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

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

INSTALLATION PRECAUTIONS @ DANGER

» 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 AU TI O N

» 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.

FX2N-10GM, FX2N-20GM, and terminal block DIN rail only

Main unit, FX2N Series I/O extension unit/block, and FXoN/FX2N/
FX3u Series special extension block/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.
Loose connections may cause malfunctions.
*  When drilling screw holes or wiring, make sure that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.
» Be sure to remove the dust proof sheet from the PLC's ventilation port when installation work is completed.
Failure to do so may cause fire, equipment failures or malfunctions.
+ Connect the 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 @ DANGER

» 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.
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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 9.4).

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 that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

Make sure to properly wire the FX3u Series main unit and FXoN/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.

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.

This chapter explains the procedures for installing the PLC in enclosure.
The procedures for wiring the input and output terminals are described in the following chapters.

Installation location and layout in enclosure
Procedures for connecting extension devices
Procedures for power supply wiring
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8.1 Generic Specifications

Item Specification

Ambient .

0 to 55°C (32 to 131°F) when operating and -25 to 75°C (-13 to 167°F) when stored
temperature
Ambient 5 to 95%RH (no condensation) when operatin
humidity ° perating

Frequency Acceleration Half amplitude
H 2
(Hz) (m/s%) (mm) Sweep Count for X,

Vibration When installed on 10 to 57 - 0.035 Y, Z: 10 times
resistance™ DIN rail 57 to 150 4.9 - (80 min in each

When installed 101057 - 0075 |direction)

directly 57 to 150 9.8 -
Shock . D . . . N

. *1 147 m/s2 Acceleration, Action time: 11ms, 3 times by half-sine pulse in each direction X, Y, and Z

resistance
Noise By noise simulator at noise voltage of 1,000 Vp-p, noise width of 1 ps, rise time of 1 ns and period of
resistance 30 to 100 Hz
Dielectric 1.5kV AC for one minute
withstand 500V AG f ut
voltage™ orone minute Between each terminals and ground terminal
Insulation

5MQ or more by 500V DC megger

resistance*3

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

di . . . . .
Shemelig, <Common grounding with a heavy electrical system is not allowed.>"2
Working Free from corrosive or flammable gas and excessive conductive dusts
atmosphere
Working *4
altitude <2000m

*1. The criterion is shown in IEC61131-2.

*2.  Ground the PLC independently or jointly.
— Refer to Section 9.4.

Other Other Other
PLC equipment PLC equipment PLC equipment
1 L o 1
Independent grounding Shared grounding Common grounding
Best condition Good condition Not allowed

*3. For more information on the dielectric withstand voltage test and the insulation resistance test of the
terminals of each product, refer to the following subsection.
— Refer to Subsection 4.1.1.

*4. Do not use the PLC under pressure higher than the atmospheric pressure. Doing so may damage the
PLC.
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8.2 Installation location 5
o
o
S
Use the PLC under the environmental conditions complying with the generic specifications (Section 8.1). S
Notes
» Keep a space of 50 mm (1.97") away between the unit main body and other devices and structure. 2
Install the unit as far away as possible from high-voltage lines, high-voltage devices and power equipment. o
» To prevent temperature rise, do not install the PLC on a floor or a ceiling or in the vertical direction. 38
Install it horizontally on a wall as shown below. %Z,é
» Arrange the extension cable in such a way that the left connectors of the input/output powered extension units/ 22
blocks or special function units/blocks are connected on the side closer to the main unit. =

8.2.1 Installation location in enclosure

\ | . ”
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8.2 Installation location

8.2.2

Spaces in enclosure

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

FX3u Series

main unit

FX2n-16EX

-ES/UL
FX2N-16EYT

-ESS/UL

> 50mm (1.97")

2. Configuration in 2 stages with extension cable

Another
equipment

FX3u Series
main unit

FX3u-4AD-ADP
FX2N-16EX

-ES/UL

FX2nN-16EYT
-ESS/UL

FX2n-16EYR

-ES/UL

FX2n-4AD

Input/output
powered

FX2N-CNV-
BC
FX2Nn-16EX

-
% extension unit
o

FX2n-10PG

FX2nN-8AD

Extension cable
‘FXoN-65EC
‘FXoNn-30EC

Another equipment

Another
equipment

N 50mm (1.977)
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8.3 Layout in Enclosure

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.

8.3.1 1-stage layout

Input/output powered extension units/blocks
Special adapter Special function units/blocks
AL A
N
m m m m
: oX it o i Input/output oX o&

10fofsi7ieisiafiaiof1 NEAIRIUEI 08 | 5% | powered || 52 f g8
*2 % x2 llextensionunits|| =2 % X2
=} =} =} =}

Up to 10 units (approx. For the dimensions of each product, refer to the

18 mm(0.71") x number of units) external dimensions diagram.

> 50mm (1.97")

8.3.2 2-stage layout

In 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

For the dimensions of each product, refer to the

Up to 10 units (approx. 18mm
external dimensions diagram.

p
(0.71") x number of units)

Input/output powered extension
Special adapter units/blocks
Special function units/blocks
mi DT
| FX3u Series g7 & Zo & 2@
10987654321E main unit 55 ‘:’—3 ‘:’—i 1
! o o o
E =] =] =]

|

Input/output m m o o
powered Sz i Z3 i So i So
extension oz i 2@ i 28 i 9@
/ Units™t ~% ~& ~% ~3
5 5 ) )

Extension cable
oFXoN-65EC (650mm (25.59")) For the dimensions of each product, refer to the
oFXoN-30EC (300mm (11.81")) external dimensions diagram.

*1 The shaded part in the above figure includes FX2N-1RM(-E)-SET 2 50mm (1.97")
and FX3u-1PSU-5V, however only FX2N-1RM(-E)-SET is
connectable to FX2N-1RM(-E)-SET.

147

-_—

uononpoy|

saweN Jed
pue sainess  N)

onpoid €

uonoNpo|

=N

suoneoyoadg

s901N8(]

lesayduad
pue uoisiop (1

wayshAs (o))

uoneinbyuon

N

"SON JuN “SON
ndinosndu)

uone|lelsu|

(=]

Bunim

Aiddng Jamod
ue uope.ledaid

—-—
O p

Buuipn induj




FXau Series Programmable Controllers 8 Installation In Enclosure
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2. When an input/output extension block or a special function block is connected at the top of

the 2nd stage
Special adapter(}:‘

Input/output powered extension

units/blocks
Special function units/blocks

T

ii v R
i - o i S & 25

1060kl 7iplsializiolRAACU I S & 58 i 58

i main unit Q. Qo Qo

it o o o

i =} =} =}

For the dimensions of each product,

Up to 10 units (approx. 18mm
(0.71") x number of units) refer to the external dimensions diagram.
|
FX2N-CNV-BC
o X X Input/output X X
= = O = O = O =
_B— 83 §c:s° powered §% gg
2.4 X2 iextensionunitsf *2 & X2
-0 (] o o
] =} ] =
Extension cable
oFXON-65EC (650mm (25.59")) For the dimensions of each product, refer to the
oFXON-30EC (300mm (11.81")) external dimensions diagram.

*1 Except for the FX3U-4LC or FX2N-8AD > 50mm (1.97")

3. When a special function block (FX2N-10GM/20GM) is connected at the 2nd stage
— Refer to the previous page for FX2N-1RM(-E)-SET information.

Input/output powered extension
Special adapter units/blocks
Special function units/blocks
i B B
FX3U Series A RS-0 B2 1
9i8H71H6E5H413182 : ; 95 95 95 [
main unit Qw0 Qo Qo
x Z. x Z. X Z.
S S S
Up to 10 units (approx. 18mm || For the dimensions of each product, refer to the
(0.71") x number of units) external dimensions diagram.

"

m m m

X X x

FX2N-10GM g 5} g T g 5]
FX2N-20GM | & %- S é_ S %.
> ] >
Extension cable
oFX2N-GM-65EC (650mm) | For the dimensions of each product, refer
to the external dimensions diagram.

> 50mm (1.97")
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8.4

Examination for Installing Method in Enclosure

8.4.1

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

Installing methods

8.4.2

The PLC can be installed by the following two methods.

. Installing on DIN rail

* The PLC can be installed on a 35 mm (1.38") wide DIN46277 rail.
* 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 8.5.

. Direct installing (with screws)

» The PLC can be installed directly in the enclosure with M4 screws.
— For the mounting hole pitch, refer to Section 8.6.

Cautions on examining installing method

8.4.3

— Refer to Section 8.3.

. Cautions when FX3u-4LC or FX2N-8AD is used

When the system is laid out in two stages, do not mount the FX3u-4LC or FX2N-8AD at the start of the second
stage, or else the FX2N-CNV-BC cannot be secured properly.

. Cautions when FX2N-10GM or FX2N-20GM is used

FX2N-10GM and FX2N-20GM can be installed only on the DIN rail.
They cannot be installed directly in the enclosure.

Examples of 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.

. Example of installation on DIN rail

1to 2mm (0.04" to 0.08")

o H FXoN-  H  FXoN-
FX3U Series 1] 16EX- || 16EYT- mem |
0 ES/UL M ESS/UL

DIN rail
1to 2mm
(0.04" to 0.08") ~ Extension cable
1 oFXON-65EC
FX2n-CNV-BC oFXoN-30EC

FXoN- FX2N- DIN rail
16EX 10PG
ES/UL

(+ 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 Examination for Installing Method in Enclosure

2. Example of direct installation

1 to 2mm (0.04" to 0.08")

N Il FX:
; 2N- 2N-
FX3U Series U 16EX- { 16EYT-
ES/UL ESS/UL
+ + + +
1 to 2mm
(0.04" to 0.08")
Extension cable
FX2N-CNV-BC T T eFXON-65EC
FX2N- EXoN. oFXoN-30EC
16EX- 1 10PG
ES/UL
+ + (+ indicates an M4 screw.)

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

1to 2mm (0.04" to 0.08")

: H FXon- H  FXon-
FXoy Series 1l 16EX- || 16EYT- e
// H ES/UL { Ess/uL

DIN rail

1 to 2mm \
- (0.04" to 0.08")

< Extension cable
FX2N-CNV-BC + *FXoN-B5EC
FX2N- EXoN. oFXoN-30EC
16EX- W | 0PG
ES/UL
+ + (+ indicates an M4 screw.)

*1.  FX2N-CNV-BC can be installed directly in the enclosure but cannot be installed on the DIN rail.

150



FXau Series Programmable Controllers 8 Installation In Enclosure
User’'s Manual - Hardware Edition 8.5 Procedures for Installing on and Detaching from DIN Rail

-_—

8.5 Procedures for Installing on and Detaching from DIN Rail

uononpoy|

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

8.5.1 Preparation for installation 2
. . . A

1. Connecting extension devices a2

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

=

» Mount the expansion board and special adapters on the main unit before installing it in the enclosure.

* Mount the input/output powered extension units/blocks and the special function units/blocks in the
enclosure after installing the main unit in the enclosure.

» The memory cassette and the display module can be fitted to the main unit after it is installed.

+ The battery can be replaced with a new one in the state where the main unit is in the enclosure.
— For the replacement procedures, refer to Chapter 22.

onpoid €

uonoNpo|

2. Affixing The Dust Proof Sheet
The dust proof sheet should be affixed to the ventilation port before beginning the installation and wiring work.

=N

— For the affixing procedure, refer to the instructions on the dust proof sheet. g
Be sure to remove the dust proof sheet when the installation and wiring work is completed. §~
89
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8.5.2 Installation of main unit

The main unit must be installed before installing a expansion board or special adapter on the enclosure.
— For the connection procedure, refer to Subsection 8.7.2, 8.7.3, and 9.5.2.

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

MITSUBISHI DIELSER 2228222980402888
L8282922222282227
SHEHE
L=}
=

mggggggigassﬁ%ﬁ

2 Fit the upper edge of the DIN rail mounting

groove (C in the right figure) onto the DIN
rail.

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

MITSUBISHI [IELSER

232222239

cescess
-88883828%°
e PONER €D
b=
oS

mﬁggégggeaaﬁ%ﬁ
3

MITSUBISHI WELSED

gggaaaﬁ%?@

DS DS =
3 T3
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8.5.3 Installation of input/output powered extension unit/block and special function unit/ 5
block ;T
§".
Push out the DIN rail mounting hook (A in the right fig- ~ "ePanel  Rear panel 2
ure) of the input/output extension block. o
Q @
29
» Forinput/output powered extension units, 8-point type input/output extension %Z’§
blocks (except for the FX2N-8EYR-S-ES/UL) and special extension units/ 33
blocks, this operation is unnecessary.
gy
o
Fit the upper edge of the DIN rail mounting groove (B in f
the right figure) onto the DIN rail.
Push the product against the DIN rail. @
* Keep agap of 1to 2 mm (0.04" to 0.08") between the products. %-
Connect the extension cable. 5
— For the procedures on connecting the extension cable, refer to Subsection 8.7.4. o<
@ @ <'_D‘
8.5.4 Removal of main unit =3
Open the terminal block covers, and B .
remove the protective terminal covers (A 22
in the right figure). s>
g
Gradually loosen the left and right termi-
nal block mounting screws (B in the right 7
figure), and remove the terminal blocks.  OOOOOOOOO - z3
» The terminal block cannot be removed from the FX3u- — B g§
16MC main unit zg

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

Disconnect the extension cables and the connecting cables (including
expansion board and special adapters).
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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 S — = —
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
extension units/blocks, this operation is unnecessary.

O/
==
=

)

u}
==
=

OS
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8.6  Procedures for Installing Directly (with M4 Screws)

The product can be installed directly in the enclosure (with screws).

Point

Position the holes so that there is a gap of 1 to 2 mm (0.04" to 0.08") between the products.

8.6.1 Hole pitches for direct mounting

The product mounting hole pitches are shown below.

For the pitch that varies depending on the product, refer to the table.

1. Main unit (A or B)

22 5
(0.87") (0.2
R )

$ —_~ —_~
— |
oo
o| ©
| &
&

22 5
(0.87") (0.2")
R 1

© Of 5
— | 1O
oS
o o
[ce i)

© @

Unit: mm (inches)

Model name

Mounting hole
pitch (W)

FX3u-16MR/ES

FX3u-16MT/ES

FX3U-16MT/ESS

FX3u-16MR/DS

FX3u-16MT/DS

FX3u-16MT/DSS

103 (4.06")

A |FX3U-32MR/ES

FX3u-32MT/ES

FX3u-32MT/ESS

FX3u-32MS/ES

FX3uU-32MR/DS

FX3u-32MT/DS

FX3u-32MT/DSS

123 (4.85")

FX3u-32MR/UA1

FX3u-48MR/ES

FX3u-48MT/ES

FX3uU-48MT/ESS

FX3u-48MR/DS

FX3u-48MT/DS

FX3u-48MT/DSS

155 (6.11")

FX3u-64MR/ES

FX3u-64MT/ES

FX3u-64MT/ESS

FX3u-64MS/ES

FX3u-64MR/DS

FX3u-64MT/DS

FX3u-64MT/DSS

193 (7.6")

FX3u-64MR/UA1

FX3u-80MR/ES

FX3u-80MT/ES

FX3u-80MT/ESS

FX3u-80MR/DS

FX3u-80MT/DS

FX3u-80MT/DSS

258 (10.16")

FX3uU-128MR/ES

FX3U-128MT/ES

FX3u-128MT/ESS

323 (12.72")

155

-_—
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2. Special adapter (C)

2.5 Unit: mm (inches)
(0.1 W -
Mounting hole
_ Model name .
& - pitch(W)
N FX3u-4AD-ADP
NS FX3U-4DA-ADP
Ci%lg FX3U-3A-ADP
b FX3U-4AD-PT-ADP
1o |2 FX3U-4AD-PTW-ADP
ot FX3u-4AD-PNK-ADP |15.1 (0.6")
A — C  |FX3u-4AD-TC-ADP
FX3U-232ADP(-MB)
FX3U-485ADP(-MB)
FX3U-4HSX-ADP
FX3U-2HSY-ADP
FX3u-CF-ADP 42.5 (1.68")
3. Input/output powered extension unit (D or E)
5 5
(0.2") W (0.2" Unit: mm (inches)
e < Mounting hole
) Model name pitch(W)
§ FX2N-32ER-ES/UL
D & FX2N-32ET-ESS/UL
o D |FX2N-32ER 140 (5.52")
& @ FX2N-32ET
FX2N-32ES
5 5 FX2N-48ER-ES/UL
(0.2" W 0.2" FX2N-48ET-ESS/UL
e T FX2N-48ER
o o FX2N-48ET "
NN E |FX2N-48ER-DS 172 (6.78")
E prd FX2N-48ET-DSS
SlS FX2N-48ER-D
o | » FX2N-48ET-D
Aia @ FX2N-48ER-UA1/UL 210 (8.27")
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4. Input/output extension block (F or G)

4
(0.16") W

1
$ —_~ o~
Fligo
ol o
| O

©
20 20

(0.87") (0.87")
St

o O ©
80 (3.15")
90 (3.55")

5. Special function unit/block (H, I, J or K)

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
FX2N-16EYR-ES/UL
FX2N-16EYR
FX2N-16EYT-ESS/UL
FX2N-16EYT
FX2N-16EYT-C
FX2N-16EYS

Refer to the
figure shown left.

Unit: mm (inches)

Model name

Mounting hole
pitch(W)

FXoN-3A
FX2N-2AD
FX2n-2DA
FX2N-1PG
FX2n-1PG-E
FX2N-10PG
FX2N-64CL-M
FX2n-32CCL
FX2N-16LNK-M

39 (1.54")

4 4 75 4
0.16") W (0.16")  (2.96") (0.16")
< o+
O——7 | © —
His g I ise
8 & 8 g
@ ©
4 4 4 82 4
(0.16") w (016" (0.16") (323"  (0.16")
A< H <
L — A ~
o 5
Ak K °
J NS S
33 i [}
_____________ ]@ _

FX3u-4AD
FX3u-4DA
FX3u-2HC
FX3u-20SSC-H
FX3u-16CCL-M
FX3u-64CCL
FX3u-1PSU-5V
FX2N-4AD
FX2n-4DA
FX2N-4AD-PT
FX2n-4AD-TC
FX2N-5A
FX2N-2LC
FX2N-1HC
FX2N-1RM-SET
FX2N-1RM-E-SET

51 (2.01")

FX2N-232IF

FX2N-32ASI-M

FX2N-16CCL-M Refer to the
figure shown left.

FX2N-8AD 67 (264"

FXZN-ZOPSU 52 (2105u)

FX3u-4LC Refer to the
figure shown left.

o290 notbe insialied

FX2N-20GM

directly.
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8.6 Procedures for Installing Directly (with M4 Screws)

8.6.2 Example of mounting hole pitches

371 27 26 45 67 1 . )
(147" 155(6.11")  (1.07")(1.03") (1.78") (2.64")(0.44") 140 (5.52") Unit:mm (inches)
K 0

o - o
© Q-0 —HO @
C B G H J D
@ Q-0 —HO \ &
9 T Sk Tolle bl i m\
f 2% | 2% | 2+ Sk
FX3u-48MR/ES ~ (0.08") [ (0.08") | (0.08") 2*(0.08") FXaN-32ER-ES/UL
FX3u-232ADP FX2oN-16EX-ES/UL  FX2N-2AD FX2N-8AD

* The gap between products is 2 mm (0.08").
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8.6.3

Installation of main unit

8.6.4

Mount the expansion board and special adapters on the main unit before installing the unit in the enclosure.
— For the connection procedure, refer to Subsection 8.7.2, 8.7.3, and 9.5.2.

Make mounting holes in the mounting sur-

face 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 unit/
block

Make mounting holes in the mounting sur- Rear panel Rear panel

face according to the external dimensions
diagram

Push in the DIN rail mounting hook (A in

the right figure) of the input/output exten-
sion 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 extension units/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 fig-
ure).

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, see Chapter 16.

— For the external dimensions of the special function

units/blocks, see Chapter 18.
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FXau Series Programmable Controllers 8 Installation In Enclosure
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8.7 Connecting Methods for Main Unit and Extension Devices

This section explains the connecting methods for extension devices.

8.71 Connection of extension devices

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 units/blocks.
The connecting methods are explained with the following configuration examples.

Example of configuration

Special Expansion FX2N Series input/output FXoN/FX2N/FX3u Series
adapter board extension blocks special function blocks
[ 1 1 [ 11 1
FX3u Series — e e = e -
main unit = = = = il il
| I | 1 I L |
Connecting  Connecting Connecting Connecting method D
method B method A method C

J

FX2N Series  FX2N Series input/output

/ extension block powered extension unit FX2N Series special function units
Extension cable I I I '
oFXoN-65EC
*FXoN-30EC FXoN- [— —] FX2N Series p— p— —
CNV- | = — | Input/output powered | — — —
BC — — extension unit — — —
| I 1 |1 ]
Connecting Connecting Connecting Connecting method D
method E method F method G
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8.7.2

Connecting method A - connection of expansion board

To connect an expansion board to the main unit in the enclosure, it is necessary to remove the main unit from
the enclosure.

— Refer to Subsection 8.5.4 for the "removal from DIN rail" procedure.
— Refer to Section 8.6 for the "direct mounting"” removal procedure.

Insert the tip of a flathead screwdriver into

the part A of the expansion board com-

partment dummy cover (B in the right fig-

ure) on the left side of the main unit, and

slightly lift the dummy cover.

+ Put the main unit on the edge of a desk or so to insert the
screwdriver.

Caution

Take care not to damage the wiring board and electronic
components with the screwdriver.

Remove the expansion board compart-
ment dummy cover (B in the right figure).

Hold the expansion board (C in the right

figure) parallel to the main unit, and fit the
board to the expansion board connector.

Secure the expansion board (C in the right

figure) on the main unit with the supplied
M3 tapping screws (D in the right figure).

» Tightening torque: 0.3 to 0.6 N-m
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8.7.3

Connecting method B - connection of special adapter

8.74

When an expansion board is used, connect the board as stated in the previous subsection before connecting
the special adapter.

When a high-speed input/output special adapter is used, fit the adapter before connecting other special
adapters.

Remove the special adapter connector cover (A
in the right figure) from the expansion board.

* When fitting a high-speed input/output special adapter, also
remove the high-speed input/output special adapter connector
cover (C in the right figure).

* When adding a special adapter to the special adapter that has
been connected to the expansion board, read "expansion board"
as "special adapter.”

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

* When adding a special adapter to the special adapter that has been connected to the main unit, read "main
unit" as "special adapter." (This applies to the following steps.)

Connect the special adapter (C in

the right figure) to the main unit as
shown in the right figure.

Slide the special adapter connecting

hooks (B in the right figure) of the
main unit to secure the special
adapter (C in the right figure).

Connecting method C - connection of powered extension unit/block to main unit

The procedures for connecting an powered extension unit/block to the main unit are explained below.

Remove the extension device connector cover

(A in the right figure) on the right side of the
main unit.

Connect the extension cable (B in the right fig-

ure) from the extension block to be connected
(right side) to the extension device connector
of the main unit.

AN

RN

» When connecting FX2N Series input/output powered extension
unit, FX2N-10GM, FX2N-20GM, FX2N-1RM(-E)-SET or FX3u-
1PSU-5V, connect the unit to 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).
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8.7.5

Connecting method D - connection of powered extension units/blocks

This subsection explains the procedures for connecting FX2N Series input/output powered extension units/
blocks or FXoN/FX2N/FX3u Series special function units/blocks.

Remove the top cover (B in the right figure) of

the existing unit/block (left side) (A in the right
figure).

* When connecting FX2N-10GM or FX2N-20GM, remove the PLC
extension block connector cover.

* When connecting FX2N-1RM(-E)-SET or FX3u-1PSU-5V,
remove the top cover of FX2N-1RM(-E)-SET or 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, FX2N-10GM, FX2N-20GM, FX2N-1RM(-E)-SET 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) (except when connecting FX2N-10GM
or FX2N-20GM).
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FXsu Series Programmable Controllers

User’'s Manual - Hardware Edition

8 Installation In Enclosure

8.7 Connecting Methods for Main Unit and Extension Devices

8.7.6

Connecting method E - connection of extension cable and FX2N-CNV-BC

8.7.7

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) and

the lower cover (F in the right figure), and
press down the upper cover until it is
hooked.

FXon-30EC
FXoN-65EC

Connecting method F - connection of input/output powered extension unit

This subsection explains the procedures for connecting an input/output powered extension unit.

Remove the top cover (A in the right figure)

on the left side of the input/output powered
extension unit.

Connect the connector of the extension cable

(supplied) (B in the right figure) to the exten-
sion connector.

Connect the connector of the extension cable

(supplied) (B in the right figure) to the exten-
sion connector of the unit to be added (right
side).

Fit the top cover (A in the right figure).
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8.7.8

Connecting method G - connection of extension block to input/output powered
extension unit

This subsection explains the procedures for connecting an input/output extension block to an input/output
powered extension unit.

Remove the extension connector cover (A in

the right figure) on the right side of the input/
output powered extension unit.

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.

Q\ L’
AN

QRS

* When connecting FX2N-10GM, FX2N-20GM, FX2N-1RM(-E)-
SET or FX3u-1PSU-5V, read "input/output powered extension
unit" as the unit.

* When connecting FX2N Series input/output powered extension unit, FX2N-10GM, FX2N-20GM, FX2N-
1RM(-E)-SET or FX3u-1PSU-5V, connect the unit to be added (right side) and the existing unit (main unit)
with the supplied extension cable or the optional extension cable.

- For FX2N Series input/output powered extension unit, FX2N-1RM(-E)-SET or FX3u-1PSU-5V, the
extension cable FXoN-30EC or FXoN-65EC can be used.
- For FX2N-10GM or FX2N-20GM, the extension cable FX2N-GM-65EC can be used.

Fit the extension connector cover (A in the right figure).
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FXsu Series Programmable Controllers 9 Preparation for Wiring and Power Supply Wiring Procedures
User’'s Manual - Hardware Edition

9.

Preparation for Wiring and Power Supply Wiring
Procedures

DESIGN PRECAUTIONS @ DANGER

» 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.

WIRING PRECAUTIONS @DANGER

+ 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.
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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 9.4).

* 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 that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

* Make sure to properly wire the FX3u Series main unit and FXoN/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.

* 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.

This chapter explains the procedures for wiring, cabling and wiring the power supply.
The input/output wiring procedures are stated in the following chapter.

» Wiring procedures
» Procedures for connecting cables to various shapes of power supply and input/output terminals

» Procedures for the wiring power supply
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9.1

Preparation for Wiring

9.11

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 9.5.

Wire the ground terminal [ ] at a grounding resistance of 100Q2 or less
(Class D).

Connect a class D ground wire to the terminal.
— For details, refer to Section 9.4 and 9.5.

Wire the input [X] terminals.

For a type (24V DC input type) common to sink/source input, select sink or source input by the
following 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 (Except for the FX3u-16M[])

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 thighten the terminal block mounting screws exceeding the specified torque. Failure to do
s0 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

9.2.1

For cable connection, a terminal block or a connector is used. The cable connecting procedures are explained
below.

Input/output terminal block (power supply and input/output wiring)

WIRING PRECAUTIONS @DANGER

+ 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 to the product before turning on the power or
starting the operation after installation or wiring work.
Failure to do so may cause electric shock.

WIRING PRECAUTIONS AC AUTION

* Make sure to properly wire the FX3u Series main unit and FXoN/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.

» 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.

For the main unit, FX2N Series input/output powered extension units/blocks and FXoN/FX2N/FX3u Series
special function units/blocks, an M3 or M3.5 screw terminal block is used.

1. Applicable products

Product type Model name
Main unit All models of FX3u Series main units
Input/output powered extension unit | All models of FX2N Series input/output powered extension units
All models of FX2N Series input/output extension blocks

Input/output extension block (except for the FX2N-16EX-C, FX2N-16EXL-C and FX2N-16EYT-C)
Extension power supply unit FX3u-1PSU-5V

Special function unit/block Refer to the manual for each product.

FX Series terminal block All models

Power supply unit FX2N-20PSU

2. 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 0.5 t0 0.8N*m
FX Series terminal block M3.5
Special function unit/block Refer to the manual for each product.
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User’'s Manual - Hardware Edition 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 exceeding the specified torque.
Failure to do so may cause equipment failures or malfunctions.

In 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 YN
3.2(0.13"
6.2mm(0.24") 7 Terminal
or less N

<Reference>
Terminal Manufacturer Type No. Certification | Pressure Bonding Tool
FV1.25-B3A )
JAPAN SOLDERLESS TERMINAL MFG CO LTD (JST) SEYEE UL Listed YA-1(JST)

* When two wires are connected to one terminal

¢ 3.2(0.13"

6.2mm(0.24") 7 Terminal Crimp
screw terminal
orless ¥ 6.3mm(0.25")
or more
¢ 3.2(0.13")
62mm(024“) = - Terminal
or less ~_ 6.3mm(0.25")
ﬁ or more
<Reference>
Terminal Manufacturer Type No. Certification | Pressure Bonding Tool
JAPAN SOLDERLESS TERMINAL MFG CO LTD (JST)| FV1.25-B3A UL Listed YA-1(JST)
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In case of M3.5 terminal screw

* When one wire is connected to one terminal g
%“.
" Terminal Crimp >
¢ 3.7(0.15") screw  terminal
6.8mm(0.27") 7
orless VRN 2
a3
¢ 3.7(0.15") 28
6.8mm(0.27") 7 Terminal 22
or less A &3

* When two wires are connected to one terminal

¢ 3.7(0.15")

6.8mm(0.27") 7 ? Terminal Crimp
( ) @"” screw  terminal

or less ¥ 6.0mm(0.24")
or more

onpoid €

uonoNpo|

=N

7(0.15")
6.8mm(0.27") 7 = Terminal g
or less 6 0mm(0.24") %
or more f
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9.2 Cable Connecting Procedures

9.2.2

Input/output connectors

The input/output connectors of FX2N Series input/output extension blocks (connector type) and special
function units/blocks (connector type) conform to MIL-C-83503.
Prepare the input/output cables, referring to the following tables.

. Applicable products

Classification

Model names

Input/output extension blocks

FX2N-16EX-C, FX2N-16EXL-C, FX2N-16EYT-C

Special function units/blocks

FX3u-20SSC-H, FX3u-2HC, FX2N-10PG, FX2N-10GM, FX2N-20GM

. Preparation of input/output connectors

1)

Compliant connectors (commercially available connectors)
Use 20-pin (1-key) or 40-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.
The following input/output cables are intended to be used only for general purpose input and output
operations.
Model names Length Description Shape
w . + 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" i
c ( - ") Cables for connecting FX Series terminal Flat caples (with tube)
FX-16E-300CAB 3m(9'10") block and input/output connector * A 20-pin connector at both
FX-16E-500CAB 5m(10°'4") | For the connection with FX Series terminal ends
FX-16E-150CAB-R | 1.5m(4'11")| block, refer to the following chapter. . Round multicore cables
Yy — Chapter 20 "FX-16/32E*-*- .
FX-16E-300CAB-R | 3m(9'10") . «|* A 20-pin connector at both
TB (Terminal Block)
FX-16E-500CAB-R 5m(10°4") ends
FX-A32E-150CAB | 1.5m(4’11") * Flat cables (with tube)
+ PLCside:
FX-A32E-300CAB 3m(9'10") | cables for connecting A Series Model Two 20-pin connectors in 16-
ABTBXY36 connector/terminal block point units
conversion unit and input/output connector |+ Terminal block side :
FX-A32E-500CAB 5m(10°4") |type A dedicated 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 ARzl 8 aEmB T M) e
recommended) and tool
Our model name Details of part Electric wire size Pressure bonding tool
(made by DDK Ltd.) (made by DDK Ltd.)
FX2c-1/0-CON for 10-piece set Solderless connector FRC2-| AWG28 (0_1mm2), 357J-4674D: Main body
flat cable P A020-30S 1.27 pitch, 20-core |357J-4664N: Attachment
FX2c-1/0-CON-S . Housing HU-200S2-001 9
for bulk wire S-piece set | g 1derless contact HU-411s |AWG22 (0.3mm®) | 357J-5538
FX2c-1/0-CON-SA : Housing HU-200S2-001 2
for bulk wire S-piece set Solderless contact HU-411SA AWG20 (0.5mm*) | 357J-13963
FX-1/0-CON2-S .
. . Housing HU-400S2-001 2
for bu_Ik wire 2-piece set Solderless contact HU-411S AWG22 (0.3mm?) |357J-5538
(40 Pin)
FX-1/0-CON2-SA .
: . Housing HU-400S2-001 2
for bu]k wire 2-piece set Solderless contact HU-411SA | AWG20 (0.5mm?) 357J-13963
(40 Pin)
4) Certified connectors (commercially available connectors)

Connectors made by DDK Ltd. shown in item 3).
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9.2 Cable Connecting Procedures

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

WIRING PRECAUTIONS

{>ODANGER

» 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.

WIRING PRECAUTIONS

/N\CAUTION

» 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.

The expansion board and special adapters of a terminal block type have terminal blocks for Europe.

1. Applicable products

Classification

Model names

Expansion Board

FX3u-485-BD

Special Adapters

FX3u-2HSY-ADP

FX3uU-485ADP(-MB), FX3U-4AD-ADP, FX3U-4DA-ADP, FX3U-3A-ADP, FX3u-4AD-PT-ADP,
FX3u-4AD-PTW-ADP, FX3u-4AD-PNK-ADP, FX3u-4AD-TC-ADP, FX3uU-4HSX-ADP,

2. Compliant electric wires and tightening torque

Electric wire size Tightening
(stranded wire/solid wire) torque SICUEStSt
One electric wire 0.3mm? to 0.5mm? Remove the coating of the stranded wire, twist
(AWG22 to 20) the core wires, and connect the wires directly.
Two electric 5 Remove the coating from the solid wire, and
wires 0.3mm* (AWG22) x 2 connect the wire directly.

Bar terminal with
insulating sleeve

0.22 to 0.25N*m
0.3 mm? to 0.5 mm?

(AWG22 to 20)

(Refer to the following outline
drawing of bar terminal.)

Bar terminal with insulating sleeve
(recommended product)
Al 0.5-8WH (Phoenix Contact)

Caulking tool
CRIMPFOX 6 " : Phoenix Contact
(CRIMPFOX 6T-F 2 : Phoenix Contact)

*1. Old model
*2.  Old model

name : CRIMPFOX ZA 3
name : CRIMPFOX UD 6
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3. 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 exceeding the specified torque. Failure to do so may cause equipment failures
or malfunctions.

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

- Twist the ends of stranded wires tightly so that loose wires will not
stick out. EW
- Do not solder-plate the electric wire ends. IQHI
mm
(0.36")

+ Treatment using bar terminal with insulating sleeve
It may be difficult to insert the electric wire into the insulating sleeve
depending on the thickness of the electric wire sheath. Select the

e Bar terminal with insulating sleeve
Insulating sleeve  Contact area

\ (Crimp area)
electric wire referring to the outline drawing. \ v
<Reference> 4
8mm
Manufacturer Model names Caulking tool 2.6mm (0.32"
CRIMPFOX 6™ (0.11%) 14mm(0.56")

Phoenix Contact Al 0.5-8WH

(or CRIMPFOX 6T-F 2)

*1. Old model name : CRIMPFOX ZA 3
*2. Old model name : CRIMPFOX UD 6
4. 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 the table on the previous page, use the following screwdriver With

or an appropriate replacement (grip diameter: approximately 25mm _straight tip

(0.98"). 0.4mm 2.5mm

<Reference> (0.02") (0.1")

—He Sk——

Manufacturer Model names

Phoenix Contact SZ504x25
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9.3 Power Supply Specifications

9.3 Power Supply Specifications
The specifications for power supply input to the main unit are explained below.
For the power consumption by the special function units/blocks, refer to this manual or the manual of each
product.

9.3.1 AC Power Supply Type

Specifications

Item FX3u-32MC/EC] FX3u-64MCI/EC]
FX3u-16MO/EC] FX3U-32MR/UA1 FX3u-48MO/EO] FX3U-64MR/UA1 FX3u-80MO/EC | FX3u-128MC
Supply voltage 100 to 240V AC
Allowable supply 85 1o 264V AC
voltage range
Rated frequency 50/60Hz

Allowable
instantaneous
power failure time

Operation can be continued upon occurrence of instantaneous power failure for 10 ms or less.
When the supply voltage is 200V AC, the time can be changed to 10 to 100 ms by editing the user
program.

Power fuse

250V, 3.15A" 250V, 5A

Rush current

30 A max. 5ms orless/100V AC
65 A max. 5 ms or less/200V AC

Power
consumption”®

30W 35W 40W 45W 50W 65W

24V DC service
power supply’kz*3

400 mA or less 600 mA or less

5V DC built-in
power supply 4

500 mA or less

*1. These power consumption values are maximum values which apply to the main unit's 24V DC service
power supply when there are input/output extension blocks and special function units/blocks.

— For input/output powered extension units/blocks power consumption information,
refer to Section 15.2.

*2. When input/output extension blocks are connected, 24V DC service power is consumed by the blocks,
and the power to be consumed by the main unit is reduced.

— For details on the 24V DC service power supply, refer to Section 6.5.

*3. 24V DC service power is not provided to FX3u-32MR/UA1 and FX3u-64MR/UA1.
*4. The power supply is not for external use.

The current capacity specified above is for the input/output extension blocks, special function blocks,

special adapters and expansion boards.
*5. 250V 5A is specified for the power fuse of FX3U-32MR/UA1.
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9.3 Power Supply Specifications

9.3.2

DC Power Supply Type

Item

Specifications

FX3u-16MLC1/DC]

FX3u-32ML1/DC]

FX3u-48MLC1/DC] | FX3u-64MLC1/DC] | FX3u-80MLI/DLC]

Supply voltage

24V DC

Allowable supply voltage
range

16.8 to 28.8V DC™

Allowable instantaneous
power failure time

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

Power fuse

250V, 3.15A

250V, 5A

Power consumption 1

25W

30W 35W 40W 45W

Rush current

35 A max. 0.5 ms orless/24V DC

24V DC service power
supply

5V DC built-in power
supply 2

500 mA or less

*1. This power consumption is the value maximized by input/output extension blocks and special function

units/blocks connected to the main unit.

— For input/output powered extension units/blocks power consumption information,

refer to Section 15.2.

*2.  The power supply is not for external use.
The current capacity specified above is for the input/output extension blocks, special function blocks,

special adapters and expansion boards.

*3.  When supply voltage is 16.8 to 19.2V DC, the connectable extension equipment decreases.
For details, refer to Subsection 6.5.3 or 6.5.4.
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9.4 Grounding

9.4

Grounding

Ground the PLC as stated below.

Perform class D grounding. (Grounding resistance: 100Q2 or less)

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

PLC Another Another PLC Another

~ equipment PLC equipment ~ equipment

B I = —

Common ground_ing

Shared g_rounding
Not allowed

Inde_pendent grouiiding
Good condition

Best condition

Extension devices of PLC (except expansion board and special communication/high-speed input/output
adapter)

i COPLC |

1 Special Expansion . . Input/output Special ; Another

| Main unit . ; ) | )

] adapter board extension unit| | extension | .| equipment
O O "

Independent grounding
= T Class D grounding
(grounding resistance : 100Q or less)

=

I
I <

I

I

i

I

i

i

i

I
|—|%(' D)
>
~C
I||—\>

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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9.5 Examples of External Wiring [AC Power Supply/DC Input Type]

9.5.1 Example of input/output wiring with 24V DC service power supply

24\ DC service power supply of the main unit can be used as a power supply for loads.
However, the power consumed by extension devices should be subtracted from the 24V DC service power,
and the remainder can be used as power for loads.

AC power supply of

100 to 240V
&)
reaker
\l Break l
Power ON
PL Ve
i ®
MC
Emergency
In case of sink input wiring I stop
Main unit
Class D
_ | = grounding
_____________________ , MC J4MC
]
1
ov H 1 l
24\ I(“'} Power supply for loads
! i connected to sequencer
__________________ T output terminals
—1 ! |
! As for details on emergency
| H stop, see "DESIGN
, : ] PRECAUTIONS" at "Safety
' ! ! ! Precautions" field.
! 1
—] ]
DAY :
Input X7 }— il In case of source input wiring
impedance i P —— :
] ]
L_ — S/S _l oV i
cowt Y 24V :
YO =—Fuse 24V i
Nz [N N A —— -1
' Y3
5V|0V| 24V Load
i E— *o
Input extension block S/S
DEviE ]
5v|ov|2ay =AY
*1  Connect the AC power supply to the L and N *2 Connect the 24V terminal (in case of sink input)
terminals (in any case of 100V AC system and or the OV terminal (in case of source input) to
200V AC system). the S/S terminal on the input extension block.

As for details, see "WIRING PRECAUTIONS"
at "Safety Precautions" field.
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9.5.2 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
i ()
sviovloay Special adapter 24T+ ()
ﬁ N Breaker
B —.. Class D Power supply ON
Main unit 1 grounding
~—z=1L PL
T L - MC
— - T N = I ®
Sink and 5VI0v| 24V —E— MC Emergency
source 10V . R stop
input 24V 5
I T w +3 service
Input extension [§/5__| Qﬁgﬁ; MC MC
block output
5V|0v|24V
1 [
I — X ~ /| bC
. — 4 power
Special function [D4+ ==~ 1 supply
block [ J L
5V|0V|24V 124-]
. ® ©
B w— DC AC
~ I E—% be connected to PLC
I | = | output terminals
== — N e __ , L I
Sink and svlovloay SIS 24V DC i As for details on emergency
source —10V] FS;(E)WIeCre i stop operation, see "DESIGN
input : g‘lfy " supply E PRECAUTIONS" at "Safety
type 3 : (A)|(B)[(C) output ' Precautions" field.
Input extensi 2 0
nput extension [§/S | —u
block B Sink input type
5V|0v|24V CE T B
L ! 24V DC :
:]:[: *, — M . !
P—— 6 i 022+ _ service power |
pecial function [24+ i Al (B)|(C supply output 1
block [T T W[E]e] .7 steetouteut;
5V|0V|24V 24- *4  Some special function units/blocks or special adapters
do not have a power supply terminal.
i — When using an external power supply, turn it ON at the
- same time with the main unit or earlier than the main unit.
Output extension When turning OFF the power, confirm the safety of the
block system, and then turn OFF the power of the PLC (including
5viov|24v special extension equipment) at the same time.
*5 Do not connect the 24V terminals (24V DC service power
*1 Connect the AC power supply to the L and N terminals (in \?vlijt%pleya)c%f:)Tr?eT%Z#r?elztc??t?et%(\ellpeaﬂﬁgltpm extension unit
any case of 100V AC system and 200V AC system). " e : : :
Make sure that the power is turned ON at the same time in 6 Some slpemal extension units/blocks do not have power
the main unit and extension units or earlier in extension b?/rr:glr?igi'ng an external power supply, tur it ON at the
units than the main unit. - < X ; e
For details, refer to "WIRING PRECAUTIONS" in "Safety same fime with the extension unit or earlier than the
K;e%aru(}ggﬁs see "WIRING PRECAUTIONS" at "Safety When turning OFF the power, confirm the safety of the
Precautions" field. system, and then turn OFF the power of the PLC (including
*2  Connect the 24V terminal of the main unit or the input/ v ;pec'al EXte”S'O’;‘ egtil\;;ment? atlthfe :ame time. )
outtput 'ext%rrsml)(n unit to the S/S terminal of the input 5 2+nt%trr$1ci)rr112|e(02t4tVeDC setr6vri ?én[?oevetr sulr“)n;% Lcj)?letartloirgpﬁt/
extension block. ¢ )
*3  In case of the sink input type, the S/S terminal is used as output extension unit. ,
the 24+ terminal. Connect the 0V terminal to the COM terminal.
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9.5.3 Example of source input [+common] wiring
An example of source input [+common] wiring is shown below.
Sink and source input type . AC power supply of
F— — 3 100 to 240V
sv|ov|24y SPECI Adapier 24+ (<)
L —/
24- N Breaker
r —.. Class D Power supply ON
Main unit _|*1 grounding
~ =
— 1= 1 PL 1 mc
s | N | 7 ®
Sink and 5V|0V|24v w——S/S] MC
source ﬂ_l * ! Emz’:gency
input 24V 4 besesery P
type I 24V DC
i — *9 service
Input extension [g/S power MC MC
block supply
5V|0V|24V output
— 1] [
i — 3 ~ /|bC
Special function [24+ | power
block [T 44— supply
5v{0v|24v 3;4_ ® o
I —
- ]« DC AC
Input/output powered extension unit | *1
= L Power supply for loads to
~ T L be connected to PLC
— = T N | Ioutput terminals |
Sink and 5v{ov|24v —%_1 24V DC As for details on emergency
source AV service stop operation, see "DESIGN
input E— *4 power PRECAUTIONS" at "Safety
type i E— . supply Precautions" field.
Input extension [g/S output
block
5v{0v|24v
I —
Special function [p4+
block [T
5v|0v|24v
i E— *3 Some special function units/blocks or special adapters
- do not have a power supply terminal.
Output extension When using an external power supply, turn it ON at the
block same time with the main unit or earlier than the main unit.
5viov|24v 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.
*1  Connect the AC power supply to the L and N terminals *4 Do not connect the 24V terminals (24V DC service power
(in any case of 100V AC system and 200V AC system). supply) of the main unit and the input/output extension
Make sure that the power is turned ON at the same time unit with each other. Connect the 0V terminal.
in the main unit and extension units or earlier in *5 Some special extension units/blocks do not have power

2

extension units than the main unit.

For details, refer to "WIRING PRECAUTIONS" in "Safety
Precautions"

As for details, see "WIRING PRECAUTIONS" at "Safety
Precautions" field.

Connect the 0V terminal of the main unit or extension
unit to the S/S terminal of the input extension block.

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.

180



FXsu

Series Programmable Controllers 9 Preparation for Wiring and Power Supply Wiring Procedures

User’'s Manual - Hardware Edition 9.5 Examples of External Wiring [AC Power Supply/DC Input Type]

9.5.4  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 ther.

Sink and source input type AC power supply of
*4 100 to 240V
. —1 2\
svlovioay Special adapter 24T+ &
i . Breaker
B — . Class D
Main unit - 1 grounding Power supply ON
o == ]
N O - 1 " | mMc
. A 7 ®
Sink and 5V|0v|24v = 1S/S— MC
source oV Emergency|
input 24V I stop
type 1 24V DC
i — *0 3 service
Input extension [g/g L power MC dMC
block supply
5V|0V]24V output
|
- :]:[: ~|DC
— "4 power
Special function [24+ —— \J supply
block [L | L
5v|ov|24v [24-]
T ® ©

e ettt ! DC AC

Extension power supply unit | "1 Power supply for loads to

] |
! 1
: L be connected to PLC
! ~ L =1 _
: = | output terminals |
| L =
: — N | As for details on emergency stop
: 5v(0V|24V ! operation, see "DESIGN
| hEN PRECAUTIONS" at "Safety Precautions"
: N Y field.
i _:EE __________________ ! N Wiring precaution:
*5 N Grounding and power cables should be positioned
Special function [24+ AN to exit the unit from above as shown in the figure.
block [T Sso T T T T yw T T T T T
= X <—2G di d !
svjovfzav el omangend
I
| |
. i E— 23 ! !
Sink and Input extension E}g— ! :
source block | :
Input 5v|0v|24v : '
type ! |
I
— : |
I
Output extension ! :
block 6 = !
dv[ovj4v When turning OFF the power, confirm the
. . safety of the system, and then turn OFF the
*1  Connect the AC power supply to the L and N terminals (in any case of 100V power of the PLC (including special

*2

*3
*4

AC system and 200V AC system). tensi . 1) at th i
Make sure that the power is turned ON at the same time in the main unit extension equipmen _) attne same ime.
and extension power supply units or earlier in extension power supply units 2 Some special function units/blocks do not

than the main unit. have a power supply terminals.

As for details, see "WIRING PRECAUTIONS" at "Safety Precautions" field. When using an external power supply, turn it
Conne_ct the 24V terminal of the main unit to the S/S terminal of the input ON at the same time with the extension
extension block. power supply unit or earlier than the

In case of the sink input type, the S/S terminal is used as the 24+ terminal.
Some special function units/blocks or 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.

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.
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9.5.5 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
. 100 to 240V
. —1 N\
svlovloav Special adapter 24T+ )
i . Breaker
— I
. Class D
Main unit _| *1 grounding Power supply ON
~T =]
L | — T N = PL | Mc
) — g [)
Sink and 5V|0V| 24V ----——1S/S] N MC
source 10V : Emergency
input 24V [A— stop
type I 24V DC
i — *o service
Input extension [g/s power MC MC
block supply
5V|0V|24V output
L [
"3 S Dc(J:wer
ial function NP
Specia 24+ ——- \Jsupply
block [T 1 L
5V|0V|24V 24-
® ©
R . oc AC
q 0 *4
! Extension power supply unit JL_ " Power supply for loads to
! ~ I= 1 be connected to PLC
! I - L ] i poutput terminals |
i svloviaay B As for details on emergency stop
! :F operation, see "DESIGN PRECAUTIONS"
! Y at "Safety Precautions" field.
' : N Wiring precaution:
L___EE________________*E_ AN Grounding and power cables should be positioned
Sink and Input extension E’E'— R to exit the unit from above as shown in the figure.
source block \\\ lr _______________________________ :
input 5viov|24v N \] <— Grounding and I
type \‘A{ S power cables !
I T " , U fa !
I
Special function 24+ ! - |
block [T ! l
= I
5V|0V|24V 24- : !
! FXor 1PSU-5V 1
= | Il ’
I
Output extension ! :
block ! = |
5V|0v| 24V L e ;
When turning OFF the power, confirm the
safety of the system, and then turn OFF the
*1  Connect the AC power supply to the L and N terminals (in any case power of the PLC (including special extension

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 details, see "WIRING PRECAUTIONS" at "Safety Precautions"
field.

equipment) at the same time.

Some special function units/blocks do not have
a 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

*4

*2 Connect the OV terminal of the main unit to the S/S terminal of the )
input extension block. supply unit. . .
*3  Some special function units/blocks or special adapters do not have When turning OFF the power, confirm the

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.

safety of the system, and then turn OFF the
power of the PLC (including special extension
equipment) at the same time.
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9.6 Examples of External Wiring [DC Power Supply/DC Input Type]

s
9.6.1 Example of sink input [-common] wiring S
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 2
units/blocks and the sink input type units/blocks vary in signal names on the terminal block. oy
ag
Sink and source input type =
*1 24V DC 30
Special = =
5V|0v| 24V pecial |24+ 1
adapter ["T Circuit Protector 3
24- \
— T e
- - * Cl D =3
Main unit ] *1 groﬁﬁf‘jing Power supply ON 58
— +=— @ 52
=[]LlT — g
L | — T = = PL ] Mc
_— e ) @
Sink and s5v|ovi24ay SIS MC
source ov) , . Eme{gency 4
input 2av)| 2 I stop o
type I S
= *3,4 g
Input extension [g/s MC MmC 3
block
5V|0V|24V 5
*1,5 oIS
. K I B QD
Special function [24+ 53¢
block [T | 3
5V|0V| 24V 24- © ® =
i
— :]:[: . Power supply for loads to 6
Input/output powered extension unit 1 be connected to PLC
— I = @ | output terminals §~‘<£
= 4 L I =
== 1 O === B e S As for details on emergency 3
i LI5S W@ | i 2 g
Sink and svlovioay L S/S 1 stop operation, see "DESIGN S
source - oV *0 i PRECAUTIONS" at "Safety
input L4V i Precautions" field. 7
type - ' i
i — ""'*:'31'2"'"""""'7"'\"" §§
Input extension Y cS
block . ig’
\, —_~
5V|0V]24V \\ 3
L Y]
— :
Special function [24+ Sink input type _
block [T a
5V|0V]24V 24- “53
i E—
Output extension
N
5V|0V]24V =10
523
233
*1  Connect DC power to [+] and [-] terminals. The same power source forthe  *3 24V DC [+] supplies power to the [S/S] g’%
main unit, extension units, special function unit/blocks and special adapters terminal at the input extension block. 3—§
is preferable. When using the different power source from the main unit, *4  In case of the sink input type, the [S/S] =%
turn ON the peripheral devices' power simultaneously, or earlier than the terminal is used as the [24+] terminal.
main unit's. When turning OFF the power, confirm the safety of the systemand *5 Some special function units/blocks do not 1 0
then turn OFF the power of the PLC (including special extension equipment) have a power supply terminal.
at the same time. *6 Do not connect with [24+] and [ - ] terminals.

*2 Do not connect with [0V] and [24V] terminals.

Buuipn induj
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9.6 Examples of External Wiring [DC Power Supply/DC Input Type]

9.6.2 Example of source input [+common] wiring
An example of source input [+common] wiring is shown below.
Sink and source input type
) 24V DC
) i L
svlov]2ay Special adapter 24+] |
L Circuit protector
24-] \
_ I
. Class D
Main unit _| *1 grounding Power supply ON
— 1= ®
L — T o] = PL MC
| < | it ®
Sink and 5V[0v|24v SIS MC
source ov), : Emergency
input (24V) 2 LI stop
type 1
*3
Input extension [g/s MC MC
block
5V|0V|24V
L y
. . i .
Special function [24+
block [
5V|0v|24v 24-] S) ®
I
T
Input/output powered extension unit 1 Power supply for loads to
P — e be connected to PLC
| LT . Ioutput terminals |
== + 1O As for details on emergency
Sink and sv|ov|24v SIS stop operation, see "DESIGN
source V., PRECAUTIONS" at "Safety
input 24V Precautions" field.
type i — -
*3
Input extension [g/g
block
5V|0V|24V
i E— 4. 4
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 *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 *3 24V DC [-] supplies power to the [S/S]
the different power source from the main unit, turn ON terminal at the input extension block.
the peripheral devices' power simultaneously, or earlier *4  Some special function units/blocks do not

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.

have a power supply terminal.
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9.7 Examples of External Wiring [AC Power Supply/AC Input Type]

9.7.1 Example of AC input wiring

AC power supply of

100 to 240V "3
(~)
N
. Breaker
B : . * Class D Power supply ON
Main unit JL_1 grounding PPl
~ F T PL
- I | = | L MC
_— N C 4 @
5Vjov|24v e AC power supply MC
|2 of 100 to 120V 3 : Emergency
oM ~ e stop
o
. Fuse Input
Input eXterl;IS'OE COM=— terminal MC MC
oc
100V SVIOV|24V' Exon-8EX-UA1/UL
AC 1 [
ot — * ~~/oc
type Input/output powered extension unit | *1 ”__|power
~ = ==l supply
=N g ® lo
5V|0V|24V - *2 DC AC
COM Fge Power supply for loads to
o be connected to PLC
i — output terminals
Input extension [com Fe : . !
block As for details on emergency
stop operation, see "DESIGN
[ POV FXan-8EX-UAT/UL PRECAUTIONS" at "Safety

Precautions" field.

*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 units or earlier in
extension units than the main unit.
As for details, see "WIRING PRECAUTIONS" at "Safety Precautions" field.

*2 Do not connect with [ - ] terminal.

*3 The input specification is 100V to 120V AC even though the power supply voltage specification of main unit and input/output
extension unit is 100V to 240V AC.
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10. Input Wiring Procedures

(Input Interruption and Pulse Catch)

DESIGN PRECAUTIONS @ DANGER

» 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.

WIRING PRECAUTIONS @DANGER

+ 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.

186



FXsu Series Programmable Controllers

10 Input Wiring Procedures (Input Interruption and Pulse Catch)

User’'s Manual - Hardware Edition

WIRING PRECAUTIONS

/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: 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 9.4).

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 that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

Make sure to properly wire the FX3U Series main unit and FXoN/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.

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.

This chapter explains the followings.

Sink/source input (24V DC input)

Input specifications (main unit), instructions for wiring and examples of external wiring
Input interruption function

Pulse catch function
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10.1 Before Starting Input Wiring

10.1.1 Sink and source input (24V DC input type)

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. Difference between circuits

* 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. |

» Source input [+common]
Source input means a DC input signal with current-flow into the input
(X) terminal. o~
When a sensor with a transistor output is connected, PNP open
collector transistor output can be used. |

| |

v
#

=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 0V or 24V (+ or —) terminal.

1) In 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 10.2.4 and 10.2.5 for wiring examples.
2) In case of DC power supply type
- Sink input: [P ] terminal and [S/S] terminal are connected.

- Source input: [© ] terminal and [S/S] terminal are connected.
— Refer to Subsection 10.2.6 and 10.2.7 for wiring examples.

3. Instructions for using

+ Concurrent use of sink/source input
It is possible to set all input terminals (X) of the main unit to the sink input mode or the source input mode.
However, sink and source input terminals cannot be used concurrently.
- The main unit and input/output powered extension units are individually set to the sink or source input mode.
- The input mode of an input/output extension block is determined according to the selection of the sink or
source input mode on the powered extension unit (power source).

+ Caution in selecting model
A type common to sink/source input and a type only for sink input are both available. Select a proper type.

Differences from FX2N PLCs in input specifications (reference)
FX2N PLCs only for sink input (manuals in Japanese are supplied) and those common to sink/source input
(manuals in English are supplied) have different model names.

* In FX2N PLCs only for sink input, the S/S terminal and the 24V terminal are connected unlike in FX3u PLCs.
When replacing a sink input type only FX2N PLC with a FX3u PLC, short-circuit the [S/S] and [24V] terminals,
and use the [0V] terminal of the FX3u as the [COM] terminal of the FX2N for wiring.

» FX2N PLCs common to sink/source input are switched to the sink or source input mode by external wiring
like FX3u PLCs.
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10.2 24V DC Input Type (Common to Sink/Source Input)
The input specifications for the main unit, cautions on wiring the unit and examples of wiring are given below.
10.2.1 Input specifications (main unit)

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 of FX3u-16MLI are X000 to X007.)

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

Specifications

Item K d
FX3u-16MOJ Fxf’lﬁ’s?‘(é';’"j FX3U-48MOJ FXfD”Sf(g")"D FX3U-80MO | FX3u-128MC]
Number of input points 8 points 16 points 24 points 32 points 40 points 64 points
Fixed terminal
Input connecting type block Removable terminal block (M3 screw)
(M3 screw)
Input form sink/source
Input signal voltage AC power type: 24V DC +10% DC power type: 16.8 to 28.8V DC
X000 to X005 3.9kQ
Input
impedance X006, X007 3.3kQ
X010 or more - | 4.3kQ
X000 to X005 6 mA/24V DC
Input signal
o X006, X007 7 mA/24V DC
X010 or more - | 5 mA/24V DC
ON input X000 to X005 3.5 mA or more
sensitivity | X006, X007 4.5 mA or more
AL X010 or more - | 3.5 mA or more
OFF input sensitivity
T 1.5 mA or less
Input response time Approx. 10 ms
No-voltage contact input
Input signal form Sink input: NPN open collector transistor
Source input: PNP open collector transistor
Input circuit insulation Photocoupler insulation
Input operation display LED on panel lights when photocoupler is driven.
* AC power supply type
Sink input wiring Source input wiring
l  Fuse | Fuse
~ L ~ L
= N ~ = N ~
I__ 100 to 240V AC I__ 100 to 240V AC
I— 24V —| | 24V
ov J ov :l
—1S/S —1S/S
D=ay|| ‘1 | D=1y|] . |
I—l:l—‘_)l(_'— — I—:l—‘_)l(_'— —

Input circuit configuration
*1 Input impedance

* DC power supply type
Sink input wiring Source input wiring
é Fuse C'!') Fuse
= @ '%} = (T) t I|L|
24V 24V
(4v)l,, || bc (24V)l., || DC
— (0V) — (0V)
—1S/S — —1S/S
Deayly | Deayly |
‘—='—l_>|<_h— ‘—='—I_>|<_h—r

2.

Do not connect with (0V) and (24V) terminals.
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10.2.2 Handling of 24V DC input

. Input terminals

LI Fuse
Sink input AN N ~
When a no-voltage contact or NPN open collector transistor I
. . . 100 to 240V AC
output is connected between an input (X) terminal and the 0V S/S —

terminal and the circuit is closed, the input (X) turns on.
Then, the input display LED is lit.

I *Inputimpedance

Source input

When a no-voltage contact or PNP open collector transistor — LI Fuse
output is connected between an input (X) terminal and the 24V — N N
terminal and the circuit is closed, the input (X) turns on. I 100 to 240V AC
Then, the input display LED is lit. SIS
ov

Display module (option) 24V
When the display module is mounted, the ON/OFF status can |
be checked on the LCD display. -——=—]{X000

i< X001
RUN terminal setting —%'—
X000 to X017 (up to the largest input number in the main Al 3
unit*1) of the main unit can be used as RUN input terminals by 1 X007
setting parameters. I *Inputimpedance

*1.  The FX3u-16MLI main unit input range is X000 to X007.
— For the functions of the RUN terminals, refer to Subsection 14.2.1.

. 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 X017 (up to the largest number in the main unit) have digital filters, and the filter time can be changed
in increments of 1ms in the range from 0 to 60ms through applied instructions. 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 Remarks
X000 to X005 5 M3*1 -
X006, X007 50 us -
X010 to X017 2 200 ps Except for the FX3u-16MO

*1.  When the circuit is used at an input filter value of 5us, be careful when wiring.
(The details are stated later.)

*2.  The FX3u-16MC main unit input range is X000 to X007.
The filter time for input numbers X010 to X017 is kept 10 ms because the input filters of the input/
output powered extension units/blocks are used for them.
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Cautions on wiring when changing filter time
When setting the input filter to 5us or capturing pulses of a response frequency of 50 to 100kHz with a high-
speed counter, wire the terminals as stated below.

1) The wiring length should be 5m or less.

2) Connect a bleeder resistance of 1.5kQ (1 W or more) to the input terminal, so that the sum of the load
current of the open collector transistor output on the mating device and the input current of the main body
is 20 mA or more.

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 according to the following table.
— For the instructions for connecting input devices, refer to Subsection 10.2.3.
Item X000 to X005 X006 to X007 X010'to max input number
of the main unit
Input voltage AC power type: 24V DC +10% DC power type: 16.8 to 28.8V DC
Input current 6 mA 7 mA 5 mA
Input sensitivity| ON 3.5 mA or more 4.5 mA or more 3.5 mA or more
current OFF 1.5 mAorless 1.5 mA orless 1.5mAor less
4. Examples of input wiring
For the wiring of input interruption, pulse catch and rotary encoder, refer to the following sections.
— Example of wiring of input interruption: Refer to Section 10.4.
— Example of wiring of pulse catch: Refer to Section 10.5.
— Example of wiring of rotary encoder: Refer to Section 11.10.
10.2.3 Instructions for connecting input devices
1. In case of no-voltage contact
The input current of this PLC is 5 to 7 mA/24V DC.
Use input devices applicable to this minute current.
If no-voltage contacts (switches) for large current are used, contact failure may occur.
Input number Input current
X000 to X005 6 mA/24V DC
X006, X007 7 mA/24V DC
X010 or more 5 mA/24V DC
<Example> Products of OMRON
Type Model name Type Model name
Microswitch Models Z, V and D2RV Operation switch Model A3P
Proximity switch Model TL Photoelectric switch Model E3S
2. In case of input device with built-in series diode

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

PLC
(source input)

PLC
(sink input)

oV ! 24V

*1 In case of a type only for sink input,
connect the device to the COM terminal.
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3. In case of input device with built-in parallel resistance

Use a device with a parallel resistance, Rp, of 15kQ or more.
If the resistance is less than 15kQ, connect a bleeder resistance, Rb, obtained by the following formula as
shown in the following figure.

4R
Rb <—~P (k)
15-Rp
Bleeder Bleeder
resistance resistance
] Rb I Rb
PLC P PLC —
(sink input) —1 (source input) o—
v | |
15k o | 15k or}
ov | more 4 Rq 2471 more RFJ
*1 [ — |

*1 In case of a type only for sink input,
connect the device to the COM terminal.

. In case of 2-wire proximity switch

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 1.5 mA or more, connect a bleeder resistance, Rb, determined by the following formula
as shown in the following figure.

6
Rb < ———(kQ)
1-15
Bleeder Bleeder
resistance resistance
2-wire 2-wire
[| Rb  proximity [|Rb  proximity
PLC sensor__ PLC sensor__
(sink input) o 5 (source input) %
o p—— 1 24V | 1
*1

*1 In case of a type only for sink input,
connect the device to the COM terminal.
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10.2.4 Examples of external wiring (sink input) [AC Power Supply Type]

Sink and source input type

~

uononpoy|

Main unit

ZH

pue sainess  N)

L
%)

Class D
grounding

L
I
saweN Jed

Three-
wire
sensor

onpoid €

uonoNpo|

Input Input
5V|0v| 24V impedance | terminal

Input extension block |
S/S

=N

suoneoyoadg

Two-wire
' *0 proximity
sensor

Sink and

source — Input Q}[ﬁ

input type terminal

s8oIne(
lesayduad

pue uoisiop (1

Input / output powered extension unit
=

~ £

ZH

wayshAs (o))

n
o | S pF—
(2)

uoneinbyuon

24V

N

ndinosndu)

'SON JlUN “'SON

i — terminal

Inp

uone|lelsu|
oo

i E— | terminal

Special function block

(=]

24+
L
5V|0V|24V 2;1-

Bunim

Aiddng Jamod
pue uopeledaid

*1 Handle the power supply circuit correctly according to Chapter 9 "Preparation for Wiring and Power Supply Wiring Procedures."
*2 For an input device with a parallel resistance or a two-wire proximity switch, a bleeder resistance may be required.

*3 In case of sink input wiring, short-circuit the terminals of the extension units as well as the S/S terminal and the 24V terminal of
the main unit.
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Use of input/output extension units/blocks of sink input type

" [Main unit | :_______Fu_se_"|*‘|
—~ = L = I
T ®
—— T — 1
p— T | J:_ |
" Class D
SIS "3 | grounding l
Sink and source ov ov
input type >4V 24V
Three-
wire
sensor
Input Input @]
5v[ov|24v impedance | terminal -
~
~
Input extension block |
24+
Two-wire
1 i *o proximity
sensor
5V[0V|24V
Input
i E— terminal
Input / output powered extension unit |
= L
~~ =
L
— : T N
. I
Sink input type .
24V
:]:[: terminal
Inp
~
i E— terminal
Special function block |
24+
L
5V|0V| 24V Zf'

*1 Handle the power supply circuit correctly according to Chapter 9 "Preparation for Wiring and Power Supply Wiring

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

*3 In case of sink input wiring, short-circuit the S/S terminal and the 24V terminal of the main unit.
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10.2.5 Example of external wiring (source input) [AC Power Supply Type]

o
Sink and source input type %’
" [Main unit ||_ = 1 2
= =
NEEE | O ! -
R T N i | 38
[ | o | g
Class D ol
S{S "3 | |grounding | =
| OV — ] - — -
24V 3
=3
T =)
'iThree- ;:g
1wire §*
{sensor
Input Input
sv|ov|2av impedance | terminal 4
i E— %’
Input extension block | 5
S/S =
| [i] proximity 5
Sink and source X1 Y sensor
input type 5V|0V|24V I Fa&
Input =
i E— terminal a8 S
Input / output powered extension unit | —a
= L
~ L o
I - L ﬁ 6
[@X)
sls 3 2
_‘ £s
- oV =
ov ) E
24V 20y
£y &3
5V|0V|24V Input %.,g
i E— terminal 2
Input extension block |
S/S 8
2
58
2
S
§ 5V[0V|24V input
I — terminal 9
Special function block |
24+ ééug
I 323
24 £5
5V[0V|24V | S
o

*1 Handle the power supply circuit correctly according to Chapter 9 "Preparation for Wiring and Power Supply Wiring Procedures."
*2 For an input device with a parallel resistance or a two-wire proximity switch, a bleeder resistance may be required.

*3 In case of source input wiring, short-circuit the terminals of the extension units as well as the S/S terminal and the OV terminal of
the main unit.
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10.2.6 Examples of external wiring (sink input) [DC power supply type]

Sink and source input type

-~

Main unit

S/SH— :
roundin
: srouneine

g Three-
Input Input | twire
: y_{sensor

5V|0V|24V impedance  |terminal
i —
Input extension block |
S/S

Sink and source

input type sviovloav o Two-wire
Input Q}[ﬁ proximity
I T terminal b1 sensor
Input/output powered extension unit |

=

5V[0V|24V I
nput
i — terminal
Input extension block |
S/S

kY
5V[0v|24V out

i — terminal

Special function block

24+
4
24-

5V|0V|24V

*1 Handle the power supply circuit correctly according to Chapter 9 "Preparation for Wiring and Power Supply Wiring Procedures."
*2 For an input device with a parallel resistance or a two-wire proximity switch, a bleeder resistance may be required.

*3 In case of sink input wiring, short-circuit the terminals of the 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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Use of input/output extension units/blocks of sink input type g
%
" [Main unit | T T T T TFuse T | ™M
— =— @ t =
T | 1 2
— - T =) I T : —
13 | | claso | =+
s/s|— Class D © ﬁ
- I | grounding | g o
Sink and source (ov)|, -
input type (24V) 4 3
Y 5 3
g o
ss
i Three- %
Input liwire
5V|0v| 24V impedance  |terminal i i sensor
~ 4
-~ Input extension block | %’
24+ ol
8
§“.
q*z
| Two-wire 5
: Q}[ﬁ proximity oTs
i E— terminal sensor =54
Input/output powered extension unit | o2 >
— =— @ a2
T LF ]
— : T e 6
Sink input type . &L
: £3
3
é".
5V|0v|24v Input sd
i E— terminal z2
Input extension block | @
24+ 8
— 2
o
=
~ o
§ 5V|0V|24V Input
i E— terminal
Special function block 9
24+
I =3
Y 233
5V[0V|24V L
=25
=9
*1 Handle the power supply circuit correctly according to Chapter 9 "Preparation for Wiring and Power Supply Wiring Procedures." =32

*2 For an input device with a parallel resistance or a two-wire proximity switch, a bleeder resistance may be required.
*3 In case of sink input wiring, short-circuit the S/S terminal and the (—D terminal of the main unit.

*4 Do not connect with (0V) and (24V) terminals.

*5 Do not connect 24+ terminal.
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10.2.7 Example of external wiring (source input) [DC Power Supply Type]

Sink and source input type

" [Main unit 1 I Fuse 1™
— = @ i =
Pk e | L |
== 1 EJ ' I
13 | Clags D
SIS | grounding !
i Three-
wire
isensor
5v{ov|24v impedance lterminal
i —
Input extension block |
S/S
=AY i Two-wire
[1] proximity
Sink and Y sensor
source 5V(0V|24V 7 R
) Input
Input type I T terminal
Input/output powered extension unit]
p— =@
=Tl T
Bl 1SS
i E— terminal
Input extension block
S/S
§ 5V[0V|24V Input
i E— terminal
Special function block
24+
<
24-
5V|0V|24V

*1 Handle the power supply circuit correctly according to Chapter 9 "Preparation for Wiring and Power Supply Wiring Procedures."
*2 For an input device with a parallel resistance or a two-wire proximity switch, a bleeder resistance may be required.

*3 Itﬂ case of sc_)turce input wiring, short-circuit the terminals of the extension units as well as the S/S terminal and the © terminal of
e main unit.

*4 Do not connect with (0V) and (24V) terminals.
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10.3 100V AC Input Type =
The input specifications for the main unit, cautions on wiring the unit and examples of wiring are given below. s
10.3.1 Input specifications (main unit) 2
Sa
ag
Z5
D @
Specifications 22
Item 83
FX3u-32MR/UA1 FX3u-64MR/UA1 =
Input points 16 points 32 points
Connection type Removable terminal block (M3 screw) 3
Input form AC input 5o
=)
Input signal voltage 100 to 120V AC +10%, —15% 50/60Hz §. g
- Approx. 21 kQ/50Hz =
HRNImpedancs Approx. 18 kQ/60Hz s
- 4.7 mA/100V AC 50Hz (70% or less when turned on simultaneously)
LpHEslgnalicimant 6.2 mA/110V AC 60Hz (70% or less when turned on simultaneously) 4
ON input sensitivity current 3.8 mA or more
OFF input sensitivity current 1.7 mA or less -r%’
Input response time Approx. 25 to 30 ms (A high-speed receiving is improper) %
Q
Input signal form Contact input 5
Input circuit insulation Photocoupler insulation ¢
Indication of input operation LED on panel lights when photocoupler is driven 5
535 E
1l Fuse 83>
~ L “—’%
N {—va 100 to 240V AC
1nput circuit diagram 6
1 Input impedance
putimp ——{com 100 to 120V AC
- L
* (2]
Pea L £t
X 2
S

N

"SON JuN “SON
ndinoandul

uone|lelsu|
oo

(=]

=
=.
>
«

&
=3
(O]
=
2253
o
o
-2
<s
o
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10.3.2 Handling of 100V AC Input

1. Input terminal
When voltage of 100 to 120V AC is applied between the input
terminal and COM terminal, the input terminal is turned on. I Fuse
The input display LED is lit.
Do not connect the COM terminal of an AC input type main
unit and input/output powered extension unit/block with the
COM terminal of a DC system.

= N ~
100 to 240V AC

Fuse 100 to 120V AC

2. Input circuit
The primary input circuit and the secondary input circuit are
insulated with a photocoupler.
There is a delay of approx. 25 to 30ms in response to input
switching from ON to OFF and from OFF to ON.

|ZSSZ=¢

| * Input impedance

3. Input sensitivity
The input current and input sensitivity of these PLCs are
shown in the following table.

Input Specifications
Input voltage 100 to 120V AC +10%, -15% 50/60Hz
Input current 6.2 mA/110V 60Hz Percentage of simultaneous power-on:
4.7 mA/100V 50Hz 70% or less
Input ON 3.8 mA or more
sensitivity OFF 1.7 mA or less

4. Cautions on use
The response time of the AC input type is slower than that of the DC input type.
The applications shown below are not supported.

Unsupported Applications

High-speed

. High-speed counter, input interruption, pulse catch, speed detection (SPD) instruction
processing

Input matrix (MTR) instruction, hexadecimal input (HKY) instruction, digital switch (DSW)

Time division input instruction, arrow switch (ARWS) instruction

Refresh and filter adjust (REFF) instruction, ten key input (TKY) instruction, absolute current

Other value read (ABS) instruction
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10.3.3 Example of external wiring 5
3
- 5
[ Main unit 1 I Fuse *4 S
~ +——=— L 1 =
S — ®
1= TN ' | 2
1T || = o7
. | Class D I 3 1
i o @
E L| grounding| | |
"OM_I Fuse a
| 57
a8
58
S
5v[ov|24v impedance | terminal
i — 4
Input extension block | Fuse —
FX2N-8EX-UA1/UL COM = 3
:
V|0V 24V
100V AC PP input 5
input type i E— terminal o5
s8¢
o gg
o

=

o =

Input / output powered extension unit
FXoN-48ER-UA1/UL
L
=
[N |

wayshAs (o))

Q

o

3

- Q
c

COM =
~ Fuse 5
M= s

N

235
=
IpV|OV[24V co
i — terminal z2
Input extension block | Fuse '
FX2N-8EX-UA1/UL COM = 8
MC™ =
L 2
2
o
5V/|0V|24V
~

*1 Handle the power supply circuit correctly according to Chapter 9 "Preparation for Wiring and Power Supply Wiring Procedures."
*2 Do not take input signals from loads generating surge.

(=]
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10.4

Input Interruption (1001 to 150C1) - With Delay Function

The PLC (main unit/DC input type) is provided with an input interruption function (input delay interruption
function) and has six interruption input points.
The ON or OFF duration of interruption input signals should be 5us or more.

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

10.4.1 Allocation of pointers to input numbers (input signal ON/OFF duration)
Interrupt pointer i i .
Inout No . - Interrupt disable ON or OFF duration of input
Y . Interr.uptlon on Intefr.uptlon on control signal
leading edge trailing edge
X000 1001 1000 M8050
X001 1101 1100 M8051
X002 1201 1200 M8052
5us or more
X003 1301 1300 M8053
X004 1401 1400 M8054
X005 1501 1500 M8055
10.4.2 Input interruption delay function
This input interruption has a function to delay execution of interruption routine in 1ms units.
With this delay function, the position of the sensor used for input interruption can be adjusted in the sequence
program. It is unnecessary to adjust the actual position of the sensor.
— For the programming, refer to the programming manual.
10.4.3 Cautions for input interruption
1. Non-overlap of input numbers
The input terminals X000 to X007 can be used for high-speed counter, input interruption, pulse catch, SPD,
ZRN, DSZR and DVIT instructions and general-purpose inputs.
Take care not to overlap the input numbers.
Example:
When the input interrupt pointer "I001" is used, X000 is occupied. Therefore, it is impossible to use C235,
C241, C244, C246, C247, C249, C252 and C254, input interruption (including delay interruption) pointer 1000,
pulse catch contact M8170 and SPD, ZRN, DSZR and DVIT instructions at the same time.
2. Cautions on wiring

» The wiring length should be 5m or less.

» Connect a bleeder resistance of 1.5kQ (1 W or more) to the input terminal, so that the sum of the load
current of the open collector transistor output on the other side device and the input current of the main
body is 20 mA or more.

- Source input: PNP open collector transistor
- Sink input: NPN open collector transistor

Bleeder Bleeder
resistance resistance
2-wire 2-wire
[| Rb proximity [|Rb proximity
PLC sensor PLC sensor
(sink input) o (source input) o
oV | s 24V} 5
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10.4.4 Examples of external wiring 5
o
Use shielded twisted-pair cables for connecting cables. %
Ground the shield of each shielded cable only on the PLC side. >
1. Examples of input interruption (1000 or 1001) wiring using X000 2
When another input terminal is used, wire it according to the following diagrams. o
1) When 24V DC service power supply is used igﬁ,
o a
30

= =
Class D grounding *E‘;) Class D grounding *E‘;D
1 1

onpoid €

- Fuse [ 1 Fuse
L L
L L
N N
I I

uonoNpo|

=N

2

S

§".

§“.
* The grounding resistance should be 100Q or less.

2) When 24V DC external power supply is used Toe
Soé.
23S

o

Fuse
=

Class D grounding *E‘;)

Fuse
=

Class D grounding *E‘;D

wayshAs (o))

uoneinbyuon

N

"SON JuN “SON
ndinoandul

* The grounding resistance should be 100Q or less.

uone|lelsu|
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10.5 Pulse Catch (M8170 to M8177)

The PLC (main unit/DC input type) is provided with a pulse catch function and has 8 pulse catch input points.
— For details on programming, refer to the programming manual.

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

Input No. Contact on sequence program ON duration of input signal
X000 M8170
X001 M8171
X002 M8172
5us or more
X003 M8173
X004 M8174
X005 M8175
X006 M8176
50us or more
X007 M8177

10.5.2 Cautions for pulse catch

1. Non-overlap of input numbers
The input terminals X000 to X007 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.

Example:

When the pulse catch input contact M8170 is used, X000 is occupied. Therefore, it is impossible to use C235,
C241, C244, C246, C247, C249, C252 and C254, input interruption (including delay interruption) pointers
1000 and 1001 and SPD, ZRN, DSZR and DVIT instructions at the same time.

2. Cautions on wiring

» The wiring length should be 5 m (16’4") or less.

» Connect a bleeder resistance of 1.5kQ (1 W or more) to the input terminal, so that the sum of the load
current of the open collector transistor output on the other side device and the input current of the main
body is 20 mA or more.
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10.5.3 Examples of external wiring =
o
Use shielded twisted-pair cables for connecting cables. %
Ground the shield of each shielded cable only on the PLC side. >
1. Examples of pulse catch (M8170) wiring using X000 2
When another input terminal is used, wire it according to the following diagrams. o
1) When 24V DC service power supply is used §§.
o a

]

L Fase L Fuse 3
T Class D groundang_ *é‘) T Class D groundang_ *E‘;D =
| T %"‘

=N

2

S

§".

§“.

* The grounding resistance should be 100Q or less. ¢
2) When 24V DC external power supply is used oIS
534
o

Fuse Fuse
= =

]
L
Class D grounding *é‘) n Class D grounding *E‘;D
€ =
- N
I

H zZ || —

wayshAs (o))

uoneinbyuon

N

"SON JuN “SON
ndinoandul

* The grounding resistance should be 100Q or less.

uone|lelsu|
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;A
11. Use of High-speed Counters (C235 to C255)

High-speed counters corresponds only to the DC input type main unit.

Outline

The high-speed counters can count the signals to the general-purpose input terminals to the main unit or to
the high-speed input special adapters (options).

These two types of counters differ in the maximum response frequency and type of input signals to be
counted.

— For details, refer to Section 11.2.

General-purpose input terminals of main unit
Signals from an open collector transistor output can be input to the counters. The counters can count
signals of up to 100kHz (1-phase).

High-speed input special adapters
Signals from a differential line driver output can be input to the counters. The counters can count signals of
up to 200kHz (1-phase).

Rotary encoder, etc.

Main unit (Output form: Open collector transistor)

General-purpose input terminal block X000 to X007 LI

¥

MITSUBISHI il 999599929990
sbepegesetTIIT

rrrrrrr

Rotary encoder
(Output form: Differential line driver)

1st unit : X000,X001,X002,X006 — -
2nd unit : X003,X004,X005,X007 @D
High-speed input special adapters
FX3U-4HSX-ADP

Cautions for high-speed input special adapters

Do not use the same input number for both the high-speed input special adapter terminal and the main unit
terminal.

When wiring the input numbers assigned to a high-speed input special adapter, do not wire the same input
number in main unit.

When not wiring the input numbers assigned to a high-speed input special adapter, the main unit’s input
terminals can be used as general inputs.
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11.2 Input Specifications

For input to the high-speed counters, the input terminals X000 to X007 of the main unit or high-speed input
special adapter are used.
— For the input specifications for X000 to X007 of the main unit, refer to Section 10.2.

11.2.1 High-speed input special adapter (FX3u-4HSX-ADP) o
©
N =
1. Performance specifications 5
Item Specification
Number of input points |4 points (These points are not included in the total number of PLC input/output points.) 1 3
Input form Differential line receiver (equivalent to AM26C32) 5=
1-phase 1-input g3
, P : PE | 200KHz . =&
Max. input frequency | 1-phase 2-input High-speed counter operating with hardware counter 1 8
2-phase 2-input | 100kHz
Min. pulse width 1 us or more 1 4
Insulation The external wiring of the input block and the PLC are insulated with a photocoupler or a Sz
transformer. g2a
S =0
Wiring length Up to 10m 885
g8
*1.  The maximum input frequency to the software counters 2 is the same as that of signals to be captured &

to the input terminals of the main unit. 1 5
— For details on the responce frequency, refer to Subsection 11.9.2.
mo=
*2. The software counters include hardware counters that operate as software counters. §>%§
— For the conditions under which the hardware counters operate as software counters, g-g§
refer to Subsection 11.8.1. % g

2. Internal circuit of input interface

-_—

Rotary encoder, etc. High-speed input special adapter
+ 5vDC

$300|g
UoISUBIX
ndino/nduj »

Twisted-pair shielded wire “ 5V DC
| xooO+

Non-inverted outpu{ |}

Equivalent to

Phase A/B/Z >< >< >< >< i . I:]33OQ AM26C32
Inverted output X004- 3 1 7
Phase A/B/Z
SG 5%
* F—S @
RS XX XX
i i 3
v |se |2 s
77
*1 X00O indicates input number of the high-speed input l 1 8
special adapter. -
*2 SG of the first unit and SG of the second unit are Class D 858
insulated from each other. grounding g'g @
?3x

11.2.2 Cautions on connecting mating device

-_—
QO uosus

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

a|npoj\ Aejdsia

Terminals for connecting Output form that can be directly connected

Open collector transistor output form
(applicable to 24V DC)

Differential line driver output form
Set the input voltage of FX3U-4HSX-ADP to 5V DC or less.

N
o

Input terminals of main unit

Input terminals of FX3u-4HSX-ADP

00| [euIlWLIB]
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11.3 Types of Counting and Operations

The main unit has built-in 32-bit high-speed bi-directional counters (1-phase 1-count input, 1-phase 2-count
input and 2-phase 2-count input). The high-speed counters are classified into hardware counters and
software counters according to the counting method.

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

11.3.1 Classification according to counting method

Classification Details

Counting by hardware

Hardware counters They are switched to software counters under some working conditions.

Counting through interrupt handling by CPU
Software counters Each counter must be used within limitations on maximum response frequency and overall
frequency.

11.3.2 Types and input signal forms

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

Type of counter Input signal form Counting direction
Down-counting or up-counting is specified by
1-phase 1-count up/ turning on or off M8235 to M8245.
input DOWN ON: Down-counting
OFF: Up-counting
1+ Up-counting or down-counting
The counting direction can be checked with
1-phase 2-count UP M— MB246 to M8250
input DOWN ]\—"1 ﬂ'1 ON:  Down-counting
OFF: Up-counting
Phase A : i | i !
1 edge Y T
count | Phase B M w Automatic  up-counting or  down-counting
Up- ti Down- ti ) ’
2-phase p-counting oWn-counting according to change in input status of phase A/B
2 P t The counting direction can be checked with
oo 141414141 -1 -1-1-1-1 | M8251 to M8255.
inpu Phase A ON:  Down-counting
4 edge SERRRERE fifiitiii  |OFF: Up-counting
count | PhaseB | ! : ! :
+1+1+1+1 -1-1-141
Up-counting Down-counting

11.3.3 High-speed counter device notations

The input terminal assignments for FX3u PLC high-speed counters can be switched when used in
combination with a special auxiliary relay.

This section classifies these high-speed counter devices under the following notations. Note that an "(OP)’
input cannot be programmed.

Standard Device Switched Device Standard Device Switched Device
Numbers Numbers Numbers Numbers
C244 C244(0P) C248 C248(0P)
C245 C245(0P) C253 C253(0P)
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11.4 List of Device Numbers and Functions

— For details on the counter number (OP), refer to Subsection 11.3.3.

Counter | Device No. e e 1 edge count/ External reset | External start
Classification Data length |. . . .
type (counter) 4 edge count input terminal | input terminal
*2
0235* o
C23672 g
C23772 - =
C23872 Hardware =
*0 *1 None None
C239 counter
1-phase | C24072 32-bit 13
1.'COU{]t C244(OP)*3 - bi'direciional § g
inpu C245(0P)3 counter §=§
C241 g
C242 - Provided™® None ?
C243 Software
Y counter . . 14
v - Provided Provided
C245 353
C246°2 Hardware %"3’?
C248(0P)23|  counter” ) None None g2”
1-phase 0(247 32-bit 28
2-count bi-directional P «
* - Provided None
input €248 Software counter 15
C249 counter s ]
o0 — Provided Provided g éu .?T
. 1 edge count™ 233
C25172 . None S
Hardware 4 edge count™ None s &
. counter”' 1 edge count™ s v
C253 7 Provided 1 6
4 edge count
2-phase 4 32-bit Wms
1ed t . =3
2-count C252 edge coun 3 bi-directional Provided™® %5 =4
input 4 edge count counter None §§
. Software 1 edge count™ =
C253(0P) 8 . None
(OP) counter 4 edge count™
C254 1 edge count™® Provided™s Provided 1 7
* roviae:
C255 4 edge count™ ggg
D >
*1. These counters are handled as software counters depending on working conditions. When they are §§
handled as software counters, they have limitations on maximum response frequency and overall =
frequency.
— For the conditions under which they are handled as software counter, refer to Section 11.8. 1 8
— For the overall frequency, refer to Section 11.9. oco
*2.  When the input terminals of the main unit receive pulses with a response frequency of 50 kHz to %%g
100 kHz, wire the terminals as stated below. 2 §Q
[0}
- The wiring length should be 5m (16°4") or less. §
- Connect a bleeder resistance of 1.5kQ (1W or more) to the input terminal, so that the load current >
of the open collector transistor output on the mating device side is 20mA or more. 1 9
— For the wiring, refer to Section 11.10. =
*3. C244, C245 and C248 are useally used as software counters. When they are used in combination T?—,
with special auxiliary relays (M8388 and M8390 to M8392), they can be used as hardware counters %
C244(0P), C245(0OP) and C248(OP). =
— For the procedures on switching the counter function, refer to Subsection 11.11.3. ®
*4. The 2-phase 2-input counters are 1 edge count counters. When they are used in combination with 20
special auxiliary relays (M8388, M8198 and M8199), they can be used as 4 edge count counters. -
— For the procedures on using them as 4 edge count counters, refer to Subsection 11.11.4. 3
Ié
8
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*5. The external reset input terminals are reset when they are turned on. When they are used in
combination with special auxiliary relays (M8388 and M8389), they can be reset when turned off.
— For the procedures on changing the external reset input logic, refer to Subsection 11.11.3.

*6. (€253 is usually used as a hardware counter. When it is used in combination with the special auxiliary
relay (M8388 and M8392), it can be used as a counter C253(OP) without reset input.
In this case, C253(OP) is handled as a software counter.
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11.5

Allocation of Device Numbers to Input Numbers

11.5.1

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

The allocation of the first unit of FX3U-4HSX-ADP is shown in the heavy-line frames.

H/W: Hardware counter S/W: Software counter U: Up-count input D: Down-count input
A: A-phase input B: B-phase input R: External reset input S: External start input
. Input allocation
Terminals to be connected
X000 | X001 | X002 | X003 | X004 | X005 | X006 | X007
* Input terminals of main unit v v v v v v v v
* FX3u-4HSX-ADP 1st unit v v v - — _ v _
High-speed input special adapters | 2nd unit - - - v v v - v
Classifi- Input allocation
Type of counter Counter No. .
cation | X000 | X001 | X002 | X003 | X004 | X005 | X006 | X007
c235" HW™? | UD
C236" H/W™2 u/D
c237" H/W™2 u/D
c238" H/W2 u/D
C239" H/W2 u/D
1-phase 1-count C240” HwW™ u/D
input C241 S/W u/D R
C242 S/W u/D R
C243 S/W u/D R
C244 S/W u/D R S
C244(0P)™3 H/W™2 u/D
C245 S/W u/D R S
C245(0P)™3 H/W2 u/D
C246" H/W™2 u D
c247 S/W U D R
1-phase 2-count C248 S/W 1] D R
input C248(0P) 13 HW2 u D
C249 S/IW u D R S
C250 S/IW u D R S
c251"" H/W™2 A B
C252 S/IW A B R
2-phase 2-count c253"" H/W2 A B R
input™® C253(0P) SIW A | B
C254 S/W A B R S
C255 S/W A B R S

*1.  When the input terminals of the main unit receive pulses with a response frequency of 50 kHz to
100 kHz, wire the terminals as stated below.
- The wiring length should be 5m (16°4") or less.
- Connect a bleeder resistance of 1.5kQ (1 W or more) to the input terminal, so that the load current
of the open collector transistor output on the mating device side to 20mA or more.
— For the wiring, refer to Section 11.10.

211

o
=
=
©
=
=t
=
3
«

10} BULIAA w

SOS) SNOLE/  memh

-
=

Bunooyssjgnos|
‘ouBUB)UIBI\
‘uny isa|.

-_—

palemog
indinoanduy; O

S)uN UoIsusXg

-_—

$300|g
UoISUBIX
ndino/nduj »

=3
~J

N

Aiddng Jemod
uoIsuaIXg

-
oo

suondo
pue spun
X3 Jayl0

it feky t._t; UoISu®!

N
o

00| [euIlWLIB]




FXau Series Programmable Controllers 11 Use of High-speed Counters (C235 to C255)
User’'s Manual - Hardware Edition 11.5 Allocation of Device Numbers to Input Numbers

11.5.2

*2.  When the comparison set/reset instructions (DHSCS, DHSCR, DHSZ and DHSCT) for high-speed
counters are used, the hardware (H/W) counters are switched to software (S/W) counters.
When the input signal logic is inverted by the reset input signal logic switching function (M8388 and
M8389), C253 is switched from a hardware counter to a software counter.
— For the conditions under which it is handled as a software counter, refer to Section 11.8.

*3. The input terminals to be used and the functions are switched by driving the special auxiliary relays in
the program.

— For the procedures on switching to hardware counters, refer to Subsection 11.11.3.

*4. The 2-phase 2-count input counters are 1 edge count counters. The use of special auxiliary relays
changes them to 4 edge count counters.

— For the procedures on operating them as 4 edge count counters, refer to Subsection 11.11.4.

Inhibition 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, DSZR and DVIT instructions and general-purpose inputs. Take care not to overlap the input
numbers.

For example, when C251 is used, X000 and X001 are occupied. Therefore, it is impossible to use C235,
C236, C241, C244, C246, C247, C249, C252 and C254, input interruption pointers 1000 and 1101, pulse
catch contacts M8170 and M8171 and SPD, ZRN, DSZR and DVIT instructions at the same time.

» The same input numbers are allocated to the input terminals on FX3uU-4HSX-ADP and the input terminals
of the main unit of FX3u PLC. Use one of the terminals with the same number. If both input terminals are
being used, intended operation cannot be realized because the input terminals on FX3U-4HSX-ADP and
the main unit operate in the OR relation.
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11.6 Handling of High-speed Counters

11.6.1 1-phase 1-count input

Examples of program

o
1) For C235 é*
X010 b y + C235 counts the number of times the input terminal X000 =
own-coun . . . =
———(W8239) Dowr-ce switches from OFF to ON while X012 is on. =
X011 * While X011 is on, the counter resets when RST instruction
————— RST C235 | Reset is executed. 1 3
X012 « The counters C235 to C245 switch to the down-count or g2
_“_@ K-5 up-count mode by turning on or off M8235 to M8245. %cg
gﬁ
Count input
¥
X000 1 4
Main unit 355
2) For C244 %% 2
X010 « C244 starts counting immediately when the input terminal 3~
— Bgf’(‘;’gl'ﬁct’um/ X006 turns on while X012 is on. The count input terminal is
XOU1  ceeeee e, X000. The setting for this example is the data of the 1 5
TR . RST ! Coaa ' Reset indirectly designated data register (D1,D0). géug
X012 » C244 can be reset by X011 on the sequence. For C244, gé%
X001 is allocated as the external reset input. The counter pt §'
! @ DO(D{) resets immediately when X001 turns on. =
- * The counters C235 to C245 switch to the down-count or
The setting is (D1,D0). up-count mode by turning on or off M8235 to M8245. 1 6
oms
Countinput External reset External start %"aﬁ%
input input =4
| I i 2
| X000 X001 X006 |

Main unit 1 7
SI%
: 2%a
Example of operation E
The above counter C235 operates as shown below. 5°

<

X010 Up-count | Down-count | Up-count

X011[]  Reset input A U
\ 858
X012 | Start input §§ (Fb-l
o x

Count
input
C235

Current
value

-_—
QO uosus

a|npoj\ Aejdsia

When output has .
operated :
77

€235 output contact v A Y

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

N
o
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11.6.2

» 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 values, output contact operations and reset status of the high-speed counters for retention
upon power failure are kept even if power is turned off.

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
—AF——— RST C246

X012

—| nga)

The setting is (D3,D2)

Up-counting Down-counting
input input

Main unit

2) For C249

Down-counting External start

input input
Up-counting External
input reset input

» While X012 is on, C246 increments the value when the input
terminal X000 switches from OFF to ON and decrements the
value when the input terminal X001 switches from OFF to ON.

* The down-count/up-count operations of C246 to C250 can be
monitored through the ON/OFF operations of M8246 to M8250.
ON: Down-counting
OFF: Up-counting

* While X012 is on, C249 starts counting immediately when
the input terminal X006 turns on.
The up-counting input terminal is X000, and the down-
counting input terminal is X001.

» C249 can be reset on the sequence by X011.
For C249, X002 is allocated as reset input. When X002
turns on, C249 is immediately reset.

* The down-count/up-count operations of C246 to C250 can
be monitored through the ON/OFF operations of M8246 to

| [X000] [X001] [X002]  [X006] |

Main unit

M8250.
ON: Down-counting
OFF: Up-counting
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11.6.3 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 terminals
—i——— RST C251 X000 (A-phase) and X001 (B-phase) through interruption.
X012 While X011 is turned on, the counter is reset when RST instruction

_”_@ K1234 is executed.

C251 * When the current value exceeds the setting, Y002 turns on, and

_| when the current value becomes lower than the setting, Y002 turns
off.

2251 . * Y003 turns on (down-count) or off (up-count) according to the
counting direction.

A-phase input B-phase input

Main unit
2) For C254
X011 Pttt ettt : » C254 starts counting immediately when the input terminal
SRR EEEEEE . RST . C254 X006 is turned on while X012 is on.

R EEETEEIETTTTTE : The count input terminals are X000 (A-phase) and X001 (B-

L @ DO‘({” phase).

254 » C254 is reset by X011 on the sequence, and it is reset

- . 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 start input + Y005 turns on (down-count) or off (up-count) according to
A-phase input EXteF:s' tfeset the counting direction.
npu

[X000] [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.

- Operation by 1 edge count

Phase A i i |

+1 1+ -1 -1

Phase B | | \I, | ;4

Up-counting Down-counting

- Operation by 4 edge count
+1+1+1+1+1 -1-1-1-1-1
Phase A

Phase B

+1+1+1+1 11141
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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11.7

Timing of Updating of Current Value and Comparison of Current Value

11.7.1 Timing of updating of current value
When a pulse is input to a high-speed counter input terminal, the counter increments or decrements. The
current value of the device is updated at the timing shown in the following table.
Therefore, when the hardware counter directly handles the current value of the high-speed counter for MOV
instruction or CMP instruction or an applied instruction (such as a contact comparison instruction), it uses the
current value updated at the timing shown in the following table. As a result, the counter operation is affected
by the scan time.
Classification Timing of updating of current value
Hardware counter OUT instruction of counter
HCMOV instruction
Software counter When count is input
11.7.2 Comparison of current value

To compare and output the current value of a high-speed counter, the following two methods are available.

1. Use of comparison instruction (CMP), band comparison instruction (ZCP) or contact
comparison instruction
When the comparison results are necessary for counting operation, the value can be compared with time™" in
the main program by using HCMOV instruction just before a comparison command (CMP command/ZCP
command) or a contact comparison instruction.

*1. To compare the value with the high-speed counter's changing value and to change the output contact
(Y), use Comparison instruction for high-speed counters (HSCS/HSCR/HSZ/HSCT instruction).
2. Use of Comparison instruction for high-speed counters (HSCS/HSCR/HSZ/HSCT instruction)

Comparison instructions for high-speed counters (HSCS, HSCR, HSZ and HSCT instructions) perform
comparison and output the comparison results when the relevant high-speed counting operation. These
instructions have limitations on the number of simultaneously driven instructions as shown in the following
table. The HSCT instruction can only be used once in any program.

When the output relay (Y) has been designated for comparison results, the ON/OFF status of the output is
affected directly until END instruction output is refreshed.

When the PLC is a relay output type, a mechanical delay in operation (approx. 10ms) is caused. Therefore,
use a transistor output type PLC.

Applied instruction | Limitation in number of instructions driven at same time
HSCS
HSCR 32 instructions including HSCT instruction
HSZ™
HscT™! Only 1 (This instruction can only be used once.)

*1.  When HSZ or HSCT instruction is used, the maximum response frequencies and overall frequency of
all software counters becomes limited.

— For the maximum response frequencies and overall frequency of software counters,

refer to Section 11.9.
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11.8

Conditions for Hardware Counter to be Handled as Software Counter

11.8.1

The high-speed counters are classified into hardware counters and software counters.

Some hardware counters are handled as software counters depending on the operating conditions.

In this case, use hardware counters within the range of maximum response frequency and total frequency
determined for software counters.

Conditions under which counters are handled as software counters

The hardware counters can perform counting with the hardware of FX3u regardless of the overall frequency.
However, under the following conditions, they are handled as software counters.

When using them in the condition below, the maximum response frequencies and overall frequency of the
counters are considered to be the same as those of other software counters.

ETEETD Conditions under which counters are handled as software counters
counter No.

When DHSCS (FNC 53), DHSCR (FNC 54), DHSZ (FNC 55) or DHSCT (FNC280) instruction is

used for a hardware counter number, the hardware counter is handled as a software counter.

Ex.: C235

1L /‘\
: €23
KOOO
DHSCS| K100 | €235 | Y000

C235 In this case, C235 works as a software counter.
C236 When the index register is used for the counter number designated by DHSCS (FNC 53), DHSCR
C237 (FNC 54), DHSZ (FNC 55) or DHSCT (FNC280) instruction, all hardware counters are handled as
€238 software counters.
€239 Ex.: C23520
C240
C244(0P) }—ﬂ—'DHSCSl K100 |c23520] Y000 H
C245(0P)
C246
C248(0P) When the logic is reversed by the external rest input signal logic change function, C253 (hardware
C251 counter) is switched to a software counter.
C253 Ex.: The logic of the external reset input signal of C253 is inverted.

— For the inversion of the logic of external reset input signal,
refer to Subsection 11.11.2.

M8388

M8389

) €

t C253
KOOO

(

11.8.2 Method of confirming operation status of counters

The high-speed counter mode, hardware or software, can be confirmed by checking whether the operation
status (M8380 to M8387) is on or off.

— For the list of operation status of high-speed counters, refer to Subsection 11.11.1.
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11.9 Calculation of Response Frequency and Overall Frequency
11.9.1 Response frequencies of hardware counters
The maximum response frequencies of the hardware counters are shown in the following table.
Depending on the working conditions, the maximum response frequencies of hardware counters are the
same as those of the software counters, and limitations on overall frequency are set up.
— For the conditions under which the hardware counters are handled as software counters,
refer to the previous page.
Max. response frequency
Counter type Counter Nos. _ _
Main unit FX3u-4HSX-ADP
. C235,C236,C237,C238,C239,C240 100kHz
1-phase 1-count input
C244(0P),C245(0P) 10kHz 200kHz
1-phase 2-count input C246,C248(0P) 100kHz
R - 1 edge count 50kHz 100kHz
? phase 2-count g C251.0253
input 4 edge count 50kHz 100kHz
11.9.2 Response frequencies and overall frequency of software counters
The maximum response frequencies and overall frequency of software counters are shown below.
When HSZ or HSCT instruction is used in the program, limitations are put on the maximum response
frequencies and overall frequency of all software counters regardless of the instruction operand.
When examining the system or creating the program, use the counters within the maximum response
frequency and overall frequency ranges suitable to the conditions in consideration of the limitations.
1. When FXasu Series special function units/blocks and analog special adapters are not used
Examples of calculation are given in the heavy-line frame.
Software | Magni- Response frequency and overall frequency depending
counters |fication on conditions of instruction to be used
with for Neither HSZ nor Only HSCT only HSZ instruction | BOth HSZ and HSCT
Counter HSCS, cal_cu- HSCT instruction instruction y instructions
Counter type Nos HSCR, lation
HSZ or of resMZ);se Overall resMi):l'se Overall res'wz:)):;se Overall resMi:::se Overall
HSCT | overall P frequency | 5P frequency p frequency P frequency
instruc- | frequ- |frequency (kHz) frequency (kHz) frequency (kHz) frequency (kHz)
tion*1 ency (kHz) (kHz) (kHz) (kHz)
C235,
e oz
C243, c237, %1 40 30
1-phase  |couy C238,
1-count input 0245’ C239,
C240 40 - 30 -
C244(0P), (number of (numberof
- CZ45EOP; x1 10 10 instruc- instruc-
tion) |80-15%] “gon) [60-15x
C247, 80 60 *0 (numberof *0 (numberof
1-phase C248, |C246, 1 40 30 instruc- instruc-
2-count input |C249, [C248(OP) tion) tion)
C250
1edge
h2_ count g;gg x1 40 30
ase
g op), |21 (40 - (30-
count |4€d9€ | cos4. C253 e 10 75 number of number of
input count C255 instruc- instruc-
tion) / 4 tion) / 4

*1.  When an index register is added to a counter number specified by HSCS, HSCR, HSZ or HSCT
instruction, all hardware counters are switched to software counters.

*2.  The high-speed counters C244(OP) and C245(OP) cannot count signals of 10kHz or more.

218



FXsu Series Programmable Controllers 11 Use of High-speed Counters (C235 to C255)
User’'s Manual - Hardware Edition 11.9 Calculation of Response Frequency and Overall Frequency

1) Calculation of overall frequency
The overall frequency is calculated by the high-speed comparison instruction used in the program based
on the above table.

Overall frequency > Sum of "response frequency of high-speed counter x Magnification for
calculation of overall frequency"

2) Example of calculation

. L N . . o

When only HSZ instruction is used six times in a program, the frequency is calculated by the formulas £

shown in the "Only HSZ instruction" column in the above table. ;

Magnification &
High-speed counter No. to be Input Calculation of max. for_ Instruction
calculation of 1
used frequency response frequency overall to be used 3
frequency £=
: =
C237 Operation as 30kHz |40 - 6(times) = 34kHz <1 25
software counter HSZ instruc- g
(2]

C241 20kHz 40 - 6(times) = 34kHz x1 tion is used

C253(0P) Software counter ] _ six times.

i edge count] 4kHz | {40 - 6(times)} / 4 = 8.5kHz x4 14
=5
g3a

1) The overall frequency is calculated as shown below because HSZ instruction is %gé"

used six times. g3
Overall frequency = 80 - 1.5 x 6 = 71kHz =
2) The sum of the response frequencies of the high-speed counters used is 1 5
calculated as shown below.
"30kHz x 1[C237]" + "20kHz x 1[C241]" + "4kHz x 4[C253(OP)]" = 66kHz < 71kHz X35
255
: : : : . s&g
2. When FX3u Series special function units/blocks and analog special adapters are used c €
Software | Magni- Response frequency and overall frequency depending on &
counters |fication conditions of instruction to be used 1 6
with for Neither HSZ nor Only HSCT Onl HSZ instruction | BOth HSZ and HSCT -
Counter HSCS, cal.cu- HSCT instruction instruction y instructions 203
Counter type Nos HSCR, lation s RO =Y
. «w
HSZ or of resMi):se Overall resM?)):se Overall reswkz::se Overall resMi:));se Overall §§
HSCT | overall p frequency | 5P frequency P frequency P frequency =4
instructio | frequ- |frequency (kHz) frequency (kHz) frequency (kHz) frequency (kHz)
n* ency (kHz) (kHz) (kHz) (kHz)
C235 1 7

C241, ’

c2iz. |Gy =37

C243, ' x1 30 25 T

1-phase  |ooas G238 0ng
1-count input 0245' C239, £>
C240 30 - 25 - =
C244(0P), “ 0 o (n.umtberof (n.umtberof
- C245(0P Instruc- Instruc-
- (OP) fions) (50 - :) 5 xf tions) (50 - ;) 5 ><f 18
y ) numbero *2 numbero
1-phase  |C248, |C246, 1 30 60 25 50 instruc- instruc- g%%
2-count input |C249, [C248(OP) tions) tions) % S m
C250 az
>
1edge 3
h2_ count gggg X1 30 25 S
ase
P 2- (OP), g251' (30 - (25- 19
count |4€d9€ | cos4, 253 " 75 6.2 number of number of y
input count C255 !nstruc- !nstruc- k7
tions) / 4 tions) / 4 &
. . . oo =
*1.  When an index register is added to a counter number specified by HSCS, HSCR, HSZ or HSCT g
instruction, all hardware counters are switched to software counters. o
*2.  The high-speed counters C244(OP) and C245(OP) cannot count signals of 10 kHz or more. 20
Y
3
3
o
o
%
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1) Calculation of overall frequency

The overall frequency is calculated by the high-speed comparison instruction used in the program based

on the above table.

Overall frequency > Sum of "response frequency of high-speed counter x Magnification for

calculation of overall frequency"
2) Example of calculation

When only HSZ instruction is used six times in a program, the frequency is calculated by the formulas
shown in the "Only HSZ instruction" column in the above table.

Magnification

High-speed counter No. to be Input Calculation of max. for_ Instruction
calculation of
used frequency response frequency to be used
overall
frequency
C237 Operation as 20kHz |30 - 6(times) = 24kHz <1
software counter HSZ instruc-
C241 10kHz 30 - 6(times) = 24kHz x1 tion is used
Software counter six times.
C253(0P) 2kHz {30 - 6(times)} / 4 = 6kHz x4
[4 edge count]

1) The overall frequency is calculated as shown below because HSZ instruction is used six times.

Overall frequency = 50 - 1.5 x 6 = 41kHz
2) The sum of the response frequencies of the high-speed counters used is

calculated as shown below.

"20kHz x 1[C237]" + "10kHz x 1[C241]" + "2kHz x 4[C253(OP)]" = 38kHz < 41kHz
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11.10 Examples of External Wiring (Rotary Encoder)

11.10.1 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.

o
1. When the input terminals of the main unit are used é
When pulses with a response frequency of 50 kHz to 100 kHz are captured to the high-speed counter using §:
the input terminals X000 to X005, wire the counter as stated below.
« The wiring length should be 5m (16’4") or less. 13
+ As connecting cables, use shielded twisted-pair cables. Ground the shield of each shielded cable only on s=
the PLC side. 83
» Connect a bleeder resistance of 1.5kQ (1W or more) to the input terminal, so that the sum of the load g'a:
current of the open collector transistor output on the mating device side and the input current of the main @

unit is 20 mA or more.

-
=

1) NPN open collector transistor output rotary encoder §'§.§
525
a5 @

In case of sink wiring %g E
o
Rotary encoder §~.5"
. Fuse 24V DC 1
L = +J_7 24V 15
= E mo=
N . 5238
I Class D gg S
rounding® ac
SIS 9 9 % g
2
WS
w §g
PLC g

* The grounding resistance should be 1009 or less.

H com
2) PNP open collector transistor output rotary encoder 32
D >
oo (7)%
In case of source wiring 5
<

PLC

Fuse

24V DC

Rotary encoder

=

24V

ov

I
=

Class D
grounding®

* The grounding resistance should be 100 or less.
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2. When high-speed input special adapter (FX3u-4HSX-ADP) is used
1) Differential line driver output rotary encoder

In case of differential line driver wiring

Input No. of first/second : Rotary encoder
unit —

g
T

X000 Twisted-pair

shielded wire Non-inverted

grounding*

High-speed input
special adapter

* The grounding resistance should be 100Q or less.

11.10.2 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.

1. When the input terminals of the main unit are used
When pulses with a response frequency of 50 kHz to 100 kHz are captured to the high-speed counter using
the input terminals X000 to X005, wire the counter as stated below.

+ The wiring length should be 5m (16’4") or less.

» For connecting cables, use shielded twisted-pair cables. Ground the shield of each shielded cable only on
the PLC side.

» Connect a bleeder resistance of 1.5kQ (1W or more) to the input terminal, so that the sum of the load
current of the open collector transistor output on the mating device side and the input current of the main
unit is 20mA or more.

1) NPN open collector transistor output rotary encoder

In case of sink wiring

Rotary encoder

Fuse 24V DC |
= S —
Class D
grounding®

* The grounding resistance should be 100Q or less.  more
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2) PNP open collector transistor output rotary encoder

In case of source wiring

Rotary encoder

1 Fuse 24V DC I

L = + O 24V

N . =4

I Class D g

S/S grounding* §
a3
5=
(7]
=2
g
] . 20
* The grounding resistance should be 100Q or less.  more

-
=

S=q

o Vp

2. When high-speed input special adapter (FX3u-4HSX-ADP) is used 523

885

1) Differential line driver output rotary encoder §§ )

In case of differential line driver wiring “

Input No. of first/second Rotary encoder 1 5

unit | — my=s

+ * S

T : 229

. X000 Twisted-pair Non-i c g
Equivalent to i i on-inverted =
AM26C32 _Shielded wire _ output @

Inverted output 1 6

2os

Equivalent to Non-inverted 525

AM26C32 tput S5

Inverted output ]

4 P IPhase B- 1 7

SI%

———————————— :—(ED FJD“

Class D g%

High-speed input = grounding* E;

special adapter

* The grounding resistance should be 1009Q or less.

-
oo

suondo
pue spun
X3 Jayl0

11.10.3 Cautions for the other side device

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

-_—
QO uosus

a|npoj\ Aejdsia

Terminal for connecting Output form that can be directly connected

Open collector transistor output form
(applicable to 24V DC)

Differential line driver output form
Set the input voltage of FX3U-4HSX-ADP to 5V DC or less.

Input terminals of main unit

N
o

Input terminals of FX3u-4HSX-ADP
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11.11 Related Devices and Function Switching Procedures

11.11.1 Related devices

1. For switching 1-phase 1-count input counter mode to up-count or down-count

Counter | Counter | Specifying Up- Down-
type No. device |[counting| counting
C235 M8235
C236 M8236
C237 M8237
C238 M8238
1-phase C239 M8239
1-count | C240 M8240 OFF ON
input ™" C241 M8241
C242 M8242
C243 M8243
C244 M8244
C245 M8245

2. For monitoring of up-count/down-count counting direction of 1-phase 2-count input and 2-
phase 2-count input counters

Counter | Counter Mon|t9r|ng OFF ON Counter | Counter Mon|t9r|ng OFF ON
type No. device type No. device
C246 M8246 C251 M8251
1-phase C247 M8247 2-phase C252 M8252
2-count | C248 | M8248 Up- Down- 2-count | C253 | M8253 Up- Down-
. counting | counting . counting | counting
input " C249 M8249 input I C254 M8254
C250 M8250 C255 M8255
3. For switching high-speed counter function
Device No. Name Description Reference
Contact for
M8388 changing high- Contact for changing the high-speed counter function -
speed counter
function
. . . Subsection
M8389 Switching of logic of external reset input 11.11.2
. L . Subsection
M8390 Function switching device for C244 11.11.3
. o . Subsection
M8391 . o Function switching device for C245
Function switching 11.11.3
devices -
M8392 Function switching device for C248 and 253 Slﬁsf;’tg’"
Device for switching C251, C252 and C254 to single or 4 edge| Subsection
M8198
count 11.11.4
Device for switching C253, C255 and C253 (OP) to single or 4 edge | Subsection
M8199
count 11.11.4
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4. Operation status of hardware counter/software counter

Device No. Name Description ON OFF
M8380™1 Operation status of C235, C241, C244, C246,
C247, C249, C251, C252 and C254
M8381™1 Operation status of C236
M8382*1 Operation status of C237, C242 and C245 o
M8383"1 Operation status Operation status of C238, C248, C248(OP),|software Hardware é
C250, C253 and C255 counter counter =
M8384™1 Operation status of C239 and C243 3
M8385™1 Operation status of C240
M8386"1 Operation status of C244(OP) 1 3
M8387*1 Operation status of C245(OP) 5=
*1. To be cleared when the device turns RUN from STOP. %‘g
&
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11.11.2 [Function switching] switching of logic of external reset input signal

The external reset input for the counters C241 to C245, C247 to C250 and C252 to C255 resets the counters
when it is turned ON. If the logic is inverted by the following program, the counters can be reset by turning
OFF the input.

Counter No. Inversion of Ioglcsci:);:;(lternal reset input Details of change
C241 to C245 MB?BS @ The logic of external reset input is inverted to
C247 to C250 g reset the counters when the input is turned OFF.
(The logic for all applicable counter numbers is
C252 to C255 | @ inverted.)
422/
KOQO

Cautions on inverting the logic of the external reset input signal
Although C253 is a hardware counter, it is switched to a software counter by inverting the logic of the external
reset input signal.

11.11.3 [Function switching] switching of allocation and functions of input terminals

When the software counters C244, C245, C248 and C253 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 N * The count input terminal is changed from X000 to
—t M8390 X006.
C244(0P) * Reset input is not given.
| /C;M\ « Start input is not given.
\_/KOOO * The counter functions as a hardware counter.
M8388 N * The count input terminal is changed from X002 to
—t M8391 X007.
NSS4
C245(0P) * Reset input is not given.
| @5\ « Start input is not given.
\_/KOOO » The counter functions as a hardware counter.
M8388
Sy (1839D) o .
C248(0P) * Resetinput is not given.
* The counter functions as a hardware counter.
Croa)
— C248
\Z<re/
KOOO
M8§88 N
—1 M8392 . . .
C253(0P) * Resetinput is not given.
* The counter functions as a software counter.
Cor)
—t C253
o202/
KOOO
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11.11.4 [Function switching] procedures for using 2-phase 2-count input counters C251 to
C255 in 4 edge count mode

The 2-phase 2-count input counters C251 to C255 are in the 1 edge count mode. The counters can be
operated in the 4 edge count mode by programming as shown below.

Counter No. To use 4 edge count 2-phase 2-input counter Details of change
o
@) :
N2 =
C251 3
‘ /C£51\ 1 edge count (before change)
KOOO 1 3
Phase A : i
! ! S=
M8000 P+ 1+ 2=
—t @ Ph 2a
N ase B | I a5
C252 Up-counting g -
—i (co52)
KOOO 1 4
MB000 Phase A : |
I 559
20 G
0253 N2 Phase B SO
. %g =
. I~ Down-counting g3
it C253 Ea
KOOO
4 ed t (after ch \ ) 1 5
M8000 TN edge count (after change o=
I xX o3
M8?I,88 V8199 +1+1+1+1 +1 g5e
28 e}
C253(0P) i (W63 c £
) /\ 5;
i €253 000 1 +1+1 +1 16
Up-counting
273
M8000 -1-1-1-1 -1 SBE
— | @ Phase A ’|‘| “ ’I‘ "’§-§
C254 ERRRERRE =
i (Cas) phaseB (AT 4T
KOOO '1 '1 '1 '1 1 7
Down-counting
com
M8000 Sgx
1 /\ -~ (ED (:D
—t M8199 ol
C255 5>
—il (c255) g
KOOO 1 8
gse
553
22m
o x
[0}
2.
S
9
8
2
=
2
&
3
3
3
o
8
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11.12 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 5 us
(X000 to X005) or 50 pus (X006 and X007).

Accordingly, it is not necessary to use the REFF instruction or 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/DVIT/
ZRN instructions and general-purpose inputs. There should be no overlap between each input number.
For example, when C251 is used, X000 and X001 are occupied. As a result, "C235, C236, C241, C244,
C246, C247, C249, C252 and C254", "input interrupt pointers 100* and 110*", "pulse catch contacts M8170
and M8171" and "SPD instruction using X000 and/or X001" cannot be used.

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 number of used counters, but the input filter value is fixed
to 5 us (X000 to X005) or 50 pus (X006 and 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 @ DANGER

» 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 &C 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.

WIRING PRECAUTIONS @D ANGER

» 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.
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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 9.4).

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 that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

Make sure to properly wire the FX3U Series main unit and FXoN/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.

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.

This chapter explains the procedures for wiring the output terminals.

» Wiring procedures

Procedures for cabling according to shape of output terminal
Output wiring procedures
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12.1 Sink and Source Output (Transistor) S
FX3u Series main units and FX2N Series input/output extension units/blocks of transistor sink output type and ¢ 8

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
called sink output.

Bunip 1ndino

10} BULIAA w

SOS) SNOLE/  memh

+ Source output [+common]

Output to make load current flow out of the output (Y) terminal is Load
called source output. Y
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12.2 External Wiring for Relay Output

12.2

External Wiring for Relay Output

12.21

This section explains the relay output specifications (main unit) and external wiring.

* For the main unit, refer to Subsection 12.2.1 "Output specifications (main unit) relay output", Subsection
12.2.3 "Handling of relay output", Subsection 12.2.4 "External wiring precautions" and Subsection 12.2.5
"Example of external wiring" in this section.

» For the input/output powered extension units/blocks, refer to Subsection 12.2.3 "Handling of relay output”
and Subsection 12.2.4 "External wiring precautions" in this section. For their specifications and examples
of wiring, refer to the specification for each model.

— 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.

Output specifications (main unit) relay output

Relay output specif-ications

FX3u-32MR/ FX3u-64MR/
Item FX3u-16MR/ as FX3u-48MR/ as FX3u-80MR/ | FX3u-128MR/
s FX3u-32MR/ as FX3u-64MR/ as ES
UA1 UA1
Number of output 8 poi . . . . .
points points 16 points 24 points 32 points 40 points 64 points

Output connecting

Fixed terminal

tvpe block Removable terminal block (M3 screw)
yP (M3 screw)
Output form Relay
External power 30V DC or less or 240V AC or less
supply (250V AC or less when the unit does not comply with CE, UL or cUL standards)
2 Alpoint
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 terminal block layout.
Max. load * 1 output point/common terminal: 2 A or less
* 4 output points/common terminal: 8 A or less
» 8 output points/common terminal: 8 A or less
i 80 VA
:gggctlve — For the product life, refer to Subsection 12.2.2.
— For cautions on external wiring, refer to Subsection 12.2.4.
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 Cof [COM[].

Number of output points per common terminal

* On FX3u-16MR/[1S, one common terminal is used for one output point.
* On models other than FX3u-16MR/]S, one common terminal is used for four or eight output points.
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12.2.2 Product life of relay contacts oF
— For product life of relay contacts, refer to Subsection 4.4.2. 43

12.2.3 Handling of relay output

1. Output terminal — £
One common terminal is used for 1, 4 or 8 relay output points. —LSSJ—YEII]O—/—— é
The common terminal blocks can drive loads of different circuit = oo — — s
voltage systems (for example, 200V AC, 100V AC and 24V Fuseq] 24VDC [ ¢ «©
DC). F——{cow

I
Load | 1 3
———=—{YO04}—— <=
+———=——YOO5— 83
Fuse[F 100VAC | ¢ |- 23
]
COM2 PLC &

2. External power supply 14
Use an external power supply of 30V DC or less or 240V AC or less (250V AC or less when the unit does not e
comply with CE, UL or cUL standards) for loads. 3 %zzg

s ®

3. Circuit insulation 25~
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. 1 5

4. Display of operation o=
When power is applied to the output relay coil, the LED is lit, and the output contact is turned on. FE'%TZ;

gao

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. 1 6

6. Output current July
At a circuit voltage of 240V AC or less (250V AC or less when the unit does not comply with CE, UL or cUL %g%
standards), a resistance load of 2A per point or an inductive load of 80VA or less (100V AC or 200V AC) can S5
be driven. =

— For the life of the contact for switching an inductive load, refer to Subsection 12.2.2.

When an inductive load is switched, connect a diode (for commutation) or a surge absorber in parallel with
this load.

-_—
~J

SI%
DC circuit | Diode (for commutation) :‘5 g
AC circuit | Surge absorber 28
he)
<

7. Open circuit leakage current
When the output contact is turned off, no current leaks.
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12.2 External Wiring for Relay Output

12.2.4 External wiring precautions

should be inserted at the output.

1. Protection circuit for load short-circuiting
A short-circuit at a load connected to an output terminal could
cause burnout at the PCB. To prevent this, a protection fuse

. 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

For loads such as forward/reverse contactors, etc., where a @

life.
1) DC circuit
Connect a diode in parallel with the load. ‘
The diode (for commutation) must comply with the following '”duci‘f load
specifications. PLC output |
Item Guide contact Diode
. (for commutation)
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 Inductive load
load. o PLC output l@@J
Select the rated voltage of a surge absorber that is suitable contact
. Surge
for the load being used. Refer to the table below for other absorber
specifications.
Item Guide
Electrostatic capacity Approx. 0.1uF
Resistance value Approx. 100 to 200Q
Reference
Manufacturer Model name Manufacturer Model name
Okaya Electric Industries Co., Ltd. | CR-10201 Rubycon Corporation 250MCRA104100M B0325
. Interlock

Inter- Limit of normal @

hazardous condition could result if switched ON simultaneously, — lock rotation
an external interlock should be provided for interlocking the PLC outputl_l\ X
PLC'’s internal programs as shown to the right. contact N\ _
PLC output — Limit of reverse
contact rotation
. In-phase
PLC output contacts (*) should be used in an "in-phase" @ @
manner. - {1
1 *
LT
* 1
L
* 1
L
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12.2.5 Example of external wiring o
AC power supply 33
o
100 tfoi40V Fuse* Main unit
™~ = COM1 relay output
\l Breaker l = YO0
Power ON | : o
— Y3 =]
PL MC Load - |(Vacant terminal) ;é
a1 Fuse* I =
MC = com2 <
Emergen — Y4
A cy stop ! , i 13
MC MC — Y7 s=
Load - |(vacant terminal) o3
I B
=2
i E— g
Fuse* Colwn Output exten?ion bltoclf[
| = relay outpu
~ /| DC power = Y0 - 1 4
=/ supply i : i 558
L = Y7 SZ
Load - |(Vacant terminal) 253
@ Fuse* I g8
= COM2 a
— YO
o | , | 15
— Y7 235
Load - |(vacant terminal) g § 5
I g'o.c
i E— c €
Fuse* Input/output powered &
= COM1 extension unit 1 6
— YO relay output
1 . i oms
’ > ’ S&2
— Y3 520
Load - |(vacant terminal) S§
S Fuse* COIM5 =~
— YO
— Y7 s
Load - |(Vacant terminal) ~3 2
I no
T 5°
® O @ © | . <
Fuse* Output extension block
Power supply for load = COoMA relay output
connected to PLC output _ Y0 1 8
: ' | : i ocQ
For details on emergency stop - Y.7 ' =5 2
operation, refer to "DESIGN Load _ »3m
PRECAUTIONS" at "Safety Fuogs i (Vacantterminal) s
Precautions" field. u:se COM2 g
* The output circuit of this PLC does not have a — YO0 1 9
built-in fuse. :
Provide a fuse suitable to each load to — Y7 o
prevent blowout of the wires on the circuit Load v t terminal ;‘S_)
board caused by output element fracture due . (Vacant terminal) <
to load short-circuiting. 5
&
WIRING PRECAUTIONS 20
/N\CAUTION p
» Do not wire vacant terminals externally. %
Doing so may damage the product. m
o
Q
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12.3 External Wiring of Transistor Output (Sink/Source) Type

This section explains the transistor output specifications (main unit) and external wiring.

« For the main unit, refer to Subsection 12.3.1 "Output specifications (main unit) transistor output (sink)
type", Subsection 12.3.2 "Output specifications (main unit) transistor output (source) type", Subsection
12.3.3 "Handling of transistor output", Subsection 12.3.4 "External wiring precautions" and Subsection
12.3.5 "Example of external wiring".

* For the input/output powered extension units/blocks, refer to Subsection 12.3.3 "Handling of transistor
output" and Subsection 12.3.4 "External wiring precautions" in this section. For the specifications and
examples of wiring, refer to the specifications for each model.

— For the specifications on the input/output powered extension units, refer to Chapter 15.
— For the specifications on the input/output extension blocks, refer to Chapter 16.
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12.3.1 Output specifications (main unit) transistor output (sink) type =
Transistor output (sink) specifications R
Item FX3u-16MT/ FX3u-32MT/ FX3u-48MT/ FX3u-64MT/ FX3u-80MT/ | FX3u-128MT/ =
as as as s s ES
sgm&er R 8 points 16 points 24 points 32 points 40 points 64 points
o)
Fixed terminal 5
Connecting type block Removable terminal block (M3 screw) s
(M3 screw) g
Output type/form Transistor/sink output «
External power
supply 5to 30V DC 1 3
0.5A / point s=
The total load current of resistance loads per common terminal should be the following value. §§
Resistan — For details on the common terminal for each model, =&
| esds ance refer to the terminal block layout. 8
oa * 1 output point/common terminal: 0.5 A or less
* 4 output points/common terminal: 0.8 A or less
Max. « 8 output points/common terminal: 1.6 A or less 1 4
load 12W/24V DC s5a
The total of inductive loads per common terminal should be the following value. &%5
Inductive — For details on the common terminal for each model, §§ 5
load refer to the terminal block layout. 33
oa * 1 output point/common terminal: 12W or less/24V DC a
* 4 output points/common terminal: 19.2W or less/24V DC 1 5
» 8 output points/common terminal: 38.4W or less/24V DC
i = mo=
Open circult Isakage 0.1 mA or less/30V DC 2g3
current 2.2 5
ON voltage 1.5V or less seg
c =
Min. load - = 7
Y000 to Y002:5 ps or less/10 mA or more (5 to 24V DC)
Response sidmach Y003 or more:0.2 ms or less/200 mA or more (at 24V DC) 1 6
ti : 5
ime ON—>OFF Y000 to Y002:5 us or less/10 mA or more (5 to 24V DC) oms
Y003 or more:0.2 ms or less/200 mA or more (at 24V DC) 285
Circuit insulation Photocoupler insulation g‘§
Display of output . - =
operation LED on panel lights when photocoupler is driven.
SoX
Load ~3 %
|_—E'='—1 Y !— 23
. - o
Out:c).ut Cll:':uﬂ Fuse * - 2;@ =3
configuration - I IV_O'MI
power
supply 1 8
gs9
A common number applies to the [Jof [COM[]]. §§ .c-.f-.
=g
Number of output points per common terminal §
* On FX3u-16MT/JS, one common terminal is used for 1 output point.
*  On models other than FX3u-16MT/JS, 1 common terminal is used for 4 or 8 output points. 1 9
9
8
2
=
2
&
3
3
3
@
8
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12.3.2 Output specifications (main unit) transistor output (source) type

Transistor output (source) specifications

Item FX3u-16MT/ | FX3u-32MT/ | FX3u-48MT/ | FX3u-64MT/ | FX3u-80MT/ | FX3u-128MT/
ass bss ass bss ass ESS
Nu.mber CIFCITL 8 points 16 points 24 points 32 points 40 points 64 points
points
Fixedterminal
Connecting type block Removable terminal block (M3 screw)
(M3 screw)
Output type/form Transistor/source output
External power 5 to 30V DC
supply
0.5A / 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 terminal block layout.
* 1 output point/common terminal: 0.5 A or less
* 4 output points/common terminal: 0.8 A or less
Max. load » 8 output points/common terminal: 1.6 A or less

12W/24V DC
The total of inductive loads per common terminal should be the following value.
— For details on the common terminal for each model,
refer to the terminal block layout.
* 1 output point/common terminal: 12W or less/24V DC
* 4 output points/common terminal: 19.2W or less/24V DC
* 8 output points/common terminal: 38.4W or less/24V DC

Inductive
load

opem @l IEE EEe 0.1 mA or less/30V DC

current
ON voltage 1.5V orless
Min. load -

OFF—ON Y000 to Y002:5 ps or less/10 mA or more (5 to 24V DC)
Response Y003 or more:0.2 ms or less/200 mA or more (at 24V DC)
time ON—>OFF Y000 to Y002:5 ps or less/10 mA or more (5 to 24V DC)

Y003 or more:0.2 ms or less/200 mA or more (at 24V DC)

Circuit insulation Photocoupler insulation

Display of output

operation LED on panel lights when photocoupler is driven.

Load

Y
Output circuit Fuse S{@
+Vv[J

configuration

+
DC power
supply

A common number applies to the [Jof [+V []].

Number of output points per common terminal
» On FX3uU-16M/JSS, one common terminal is used for 1 output point.
* On models other than FX3u-16MT/LJSS, 1 common terminal is used for 4 or 8 output points.
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12.3.3 Handling of transistor output oF
. @ @
1. Output terminals 8

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
the load power supply.

The COMO terminals are not connected internally.

Sink output type

Bunip Indino

10} BULIAA w

SOS) SNOLE/  memh

-
=

Source output
Source output type

Connect each +V[I (number) terminal to the plus side of the I S=
o Vp
load power su;_)ply. _ ) 525
The +VO terminals are not connected internally. YOl 285
1 ¥ g8
+V0 “
|
Yoo4 1 5
Yoos}- X3
DC power v =8
Fuse SUﬁP'Y +\g/1 . §§§
R | PLC S =

2. External power supply
For driving the load, use a smoothing power supply of 5 to 30V DC that can output current two or more times
the rated current of the fuse connected to the load circuit.

-_—

3. Insulation of circuit
The internal circuit of the PLC and the output transistor are insulated with a photocoupler.
The common blocks are separated from one another.

$300|g
UoISUBIX
ndino/nduj »

-_—
~J

4. Display of operation
When any photocoupler operates, the corresponding LED is lit and corresponding output transistor turns ON.

N

Aiddng Jemod
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-
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12.3 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

Response time

Load current

) ) Y000 to Y002
Main unit

5 ps or less

5to 24V
DC 10mA
or more

When using an instruction related to pulse train
output or positioning, make sure to set the load
current to 10 to 100 mA (5 to 24V DC).

Y003 or more

0.2 ms or less

24V DC 200 mA or more 1

Input/output powered extension unit
Output extension block

0.2ms or less

24V DC 200 mA ™1

*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 resistance as shown to the right to

increase the load current.
- Sink output type

- Source output type

COM1

PLC

6. Output current

Fusel|| Load

Dummy PLC

resistance

The maximum resistance loads for the 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.
Model Output current Limitation
FX3u-16MT-ES(S)
FX3uU-32MT-ES(S)
. . FX3u-48MT-ES(S)
Main unit
FX3U-64MT-ES(S)

FX3U-80MT-ES(S)

FX3U-128MT-ES(S)

FX2N-32ET-ESS/UL

FX2N-48ET-ESS/UL

Input/output powered | FX2N-48ET-DSS

extension units FX2N-32ET

FX2N-48ET

FX2N-48ET-D

FX2N-16EYT-ESS/UL

FX2N-8EYT-ESS/UL

) FX2N-16EYT
Extension block

FX2N-8EYT

0.5A/point

FX2N-8EYT-H

1A/point

FX2N-16EYT-C

0.3A/point

The total load current of resistance loads per
common terminal should be the following value.

1 point/common: 0.5A or less

4 points/common: 0.8A or less

8 points/common: 1.6A or less

For FX2N-16EYT-C:
16 points/common: 1.6A or less

For FX2N-8EYT-H:
4 points/common: 2A or less

7. Open circuit leakage current
0.1mA or less
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12.3.4 External wiring precautions ST
€S
g
- - - - - @ @
1. Protection circuit for load short-circuits a

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.
Use a load power supply capacity that is at least 2 times larger than the total rated fuse capacity.

+ External Wiring of Sink Output Type

Bunip Indino

Load
Y
Fuse

A 13
CoM1 5=
o>
PLC 2
=2

w

&

» External Wiring of Source Output Type

Load

Fuse

| \
Bunooyssjgnos|

‘soueusjulep\ —

‘unyise) 4

+V0
PLC 15
2. Interlock 53%3
For loads such as forward/reverse contactors, etc., where a hazardous condition could result if switched ON g-éé
simultaneously, an external interlock should be provided for interlocking the PLC’s internal programs, as % g
shown below. &

-_—

» External Wiring of Sink Output Type

©) ©
Intilock D—&

$300|g
UoISUBIX
ndino/nduj »

- - h
Limit of normal .

N
L

rotation RS

Limit of reverse PLC output '

rotation element 1 7
 External Wiring of Source Output Type 52592
-~ [0}
© 8 ® 23
Interlock £5
T Py | =2
Limit of normal >~ =
rotation s ggl 1 8
Limit of reverse PLC output '
rotation element

suondo
pue spun
X3 Jayl0

it feky t._t; UoISu®!
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3. Contact protection circuit for inductive loads
When an inductive load is connected, connect a diode (for commutation) in parallel with the load as

necessary.
The diode (for commutation) must comply with the following specifications.

Item Guide
Reverse voltage 5 to 10 times of the load voltage
Forward current Load current or more

» External Wiring of Sink Output Type

Inductive
load

Fuse

COM1

PLC

« External Wiring of Source Output Type

Inductive

PLC
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12.3.5 Example of external wiring oz
cS
g9
. . (2]
1. Transistor output (sink) g
AC power supply Main unit
100 to 240V Fuse* transistor output (sink)
Q = COoM1 6)
_/ = YO —1 é*
Breaker — Q3 ' %
Load <
Power ON Fuse* I
= COM2 1 3
PL — \
MC ; Y4 , 5=
7 ® | s ! 35
MC — Y7 23
Emergency Load . S
I stop T &
MC {MC —T
Output extension block 1 4
Fﬁe* = transistor output (sink) ggg
|| = Yo - g3?
~ /| DC power | : | §§ )
| T supply — Y7 4@7 =
Load
Fuse* I 1 5
= COM2 o=
= YO 44—53— 5%
i i Z2go
= V7 c g
Load . 7
I
i — 16
©) ® Inputioutput powered extension unit wps
Fuse* transistor output (sink) SBE
= COM1 °go
= YO Ar,@:o— g
= Y7 4@7
Load . 1 7
@ @ Fuse* I com
= COM2 227
Power supply for load — YO | 23
connected to PLC output ! s 5 ! é’%
| | | : ! =
For details on emergency Lo:ad Y7 @"
stop operation, refer to :

-
oo

"DESIGN PRECAUTIONS" at i —

"Safety Precautions" field. - £s8

Output extension block §'—w ]

* The output circuit of this PLC does not Fuse* transistor output (sink) @ é’g

have a built-in fuse. = COM1 2

Provide a fuse suitable to each load to — YO ! ]
prevent blowout of the wires on the circuit 1 : i

board caused by output element fracture = Y7 4@’7 1 9

due to load short-circuiting. Load

a|npoj\ Aejdsia

WIRING PRECAUTIONS AC AUTION

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

N
o
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2. Transistor output (source)

AC power supply Fuse® | Main unit
100 ?_\240\/ = +VO0 transistor output
) : Y:O 4&%’7 (source)
Breaker —= Y3 4%’7
Load .
Power ON Fuse* I
= +V1
— Y4 1
PL MC ; : :
@ ! . 1
Emergency Load . 5
I stop [
MC MC i
Output extension block
Fuse* transistor output (source)
= +VO0
[ | — YO0 ]
~ /| DC power ! : !
=| supply — Y7 '
I Load .
Fuse* I
= +V1
— YO0 1
= Y7 4%,7
Load .
®| |o :
i —
L Input/output powered extension unit
Fuse* transistor output (source)
=——FV0
= YO —%;—
= (Y71
Load |
@ © Fuse* :\I/:1
Power supply for load : W |
connected to PLC output ! ] !
| : | ¢ i
For details on emergency — Y7 %*
stop operation, refer to Load _I_
"DESIGN PRECAUTIONS" —
at "Safety Precautions" field. X
Output extension block
* The Output circuit of this PLC does not " transistor Output (Source)
L Fuse
have a built-in fuse. = V0
Provide a fuse suitable to each load to — YO %’7
prevent blowout of the wires on the circuit ! B !
board caused by output element fracture — Y_7 '
due to load short-circuiting. Load ] 5
L

WIRING PRECAUTIONS AC AUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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12.4 External Wiring for Triac (SSR) Output Type

12.4

External Wiring for Triac (SSR) Output Type

12.4.1

This section explains the triac output specifications (main unit) and external wiring.

» For the main unit, refer to Subsection 12.4.1 "Output specification (main unit) triac output type" and
Subsection 12.4.2 "Handling of triac output" and Subsection 12.4.3 "External wiring precautions" and
Subsection 12.4.4 "Example of external wiring".

* For the input/output powered extension units/blocks, refer to Subsection 12.4.2 "Handling of triac output”
and Subsection 12.4.3 "External wiring precautions". For the specifications and wiring examples, refer to
the specifications for each model.

— 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.

Output specification (main unit) triac output type

Item

Triac output specifications

FX3u-32MS/ES FX3u-64MS/ES

Number of output points

16 points 32 points

Connecting type

Removable terminal block (M3 screw)

Output type Triac output (SSR)
External power supply 85 to 242V AC
0.3A/ point

Resistance load
Max. load

The total load current of resistance loads per common terminal should be the
following value.
— For details on the common terminal for each model,
refer to the terminal block layout.
* 4 output points/common terminal: 0.8 A or less
» 8 output points/common terminal: 0.8 A or less

Inductive load

15 VA/100V AC, 30 VA/200V AC

Open circuit leakage current

1 mA/100V AC, 2 mA/200V AC

Min. load

0.4 VA/100V AC, 1.6 VA/200V AC

. OFF—ON
Response time

1 ms or less

ON—OFF

10 ms or less

Circuit insulation

Photo-thyristor insulation

Display of output operation

LED on panel lights when photo-thyristor is driven.

Output circuit configuration

A common number applies to the [] of [COM[].
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12.4.2 Handling of triac output

1. Output terminals

On the triac output type units/blocks, one common terminal is Load I
used for 4 or 8 points. YOOo
Therefore, the common terminal blocks can drive loads of YOO+ c
different circuit voltage systems (for example, 100V AC and Fuse[| 100vAC| ¢ |-
200V AC). COM1
Load |
Yoo F+—J5—
YOO5}- +—=
Fuse[] 200vac| ¢ }-
CO|M2 PLC

. 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.

. Display of operation

When the photo-thyristor is driven, the LED is lit, and the output triac is turned on.

. 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.

. 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
42x0.02 + 042 x 0.7 4AI v Hi
L))
0.02+0.7 + 10
002 T No7 1 10
sec sec sec

. 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 Subsection 12.4.3 "External wiring precautions".
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12.4.3 External wiring precautions ST
€S
g
» ©
1. Protection circuit for load short-circuits a

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.

Bunip Indino

2. Micro current load 13
The PLC'’s internal Triac output circuit is equipped with a turn- ﬁ') Micro current load ? <=
off C-R absorber. When connecting a very low current load of Kl — S5
"0.4VA/100V AC or less, or 1.6VA/200V AC or less", please M @ g‘;
connect a surge absorber parallel to the load. Surge 3
Select the rated voltage of a surge absorber that is suitable for absorber
the load being used. Refer to the table below for other 14
specifications.

=g
Item Standard S2g
g-—»
Static electricity capacity Approx. 0.1uF 3 § ;_é,’
Resistance value Approx. 100 to 200Q %».5‘3
«
Reference 1 5
Manufacturer Model name Manufacturer Model name b
Okaya Electric Industries Co., Ltd. | CR-10201 Rubycon Corporation 250MCRA104100M B0325 g%%
S&c

3. Interlock S £
For loads such as forward/reverse contactors, etc., where a @ Inter- Limit of normal® ’
hazardous conditon could result if switched ON K — lock, rotation, Normal 16
simultaneously, an external interlock should be provided for . — rotation .
interlocking the PLC’s internal programs as shown to the SN Reverse 8852
right. £ L Limit of reverse |fotation ~ “ &9

PLC output rotation g
element =

=3
~J

4. In-phase Q Q

PLC output contacts (*) should be used in an "in-phase" < — géug
manner. P 1 =33
1 K 28

L P 3

<

-
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12.4.4 Example of external wiring

Fuse* COIM1 Main unit
— K triac output
— YO0 =
' i
AC power supply : -@
100 to 240V — Y3 K
() Load
J( N : %U
Breaker Fuse* | =
= COM2
Power ON — Y4 ﬂ
1 U
PL ] mc = a=>
® i
MC — Y7 E
Emergency Load -
I stop 7
MC Imc =
i E—
Fuse* | Output extension block
use -
= COM1 triac output
= YO +
' U
= Y7 5
® ® Load . T
Power supply for load =
connected to PLC output T T
| |
For details on emergency Fuse* Input/output powered ex'tenswn unit
stop operation, refer to = CoMm1 B e
"DESIGN PRECAUTIONS" — YO ﬂ
at "Safety Precautions” field. . T
| G=>!
= Y3 5
Load . L 4
=>
i E—
Fuse* | Output exten§ion block
= com1 triac output
* The output circuit of this PLC does not — YO0 ﬂ
have a built-in fuse. . A4
Provide a fuse suitable to each load to i =
prevent blowout of the wires on the @
circuit board caused by output element — Y7 K.
fracture due to load short-circuiting. Load . A>I5
a=>

WIRING PRECAUTIONS

/N\CAUTION

Doing so may damage the product.

» Do not wire vacant terminals externally.
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13. Examples of Wiring for Various Uses

DESIGN PRECAUTIONS @ DANGER

» 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 &C 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.

WIRING PRECAUTIONS @D ANGER

» 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.
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FXau Series Programmable Controllers 13 Examples of Wiring for Various Uses
User’'s Manual - Hardware Edition 13.1 Notes about Examples of Wiring

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 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 9.4).

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 that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

Make sure to properly wire the FX3U Series main unit and FXoN/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.

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.

Notes about Examples of Wiring

The examples of wiring are given under the following conditions.

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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User’'s Manual - Hardware Edition 13.2 Digital Switch [DSW Instruction (FNC 72)/BIN Instruction (FNC 19)]
11
13.2 Digital Switch [DSW Instruction (FNC 72)/BIN Instruction (FNC 19)] o=

13.2.1 When DSW instructions are used

-
N

Examples of wiring for capturing values from a 4-digit digital switch to the data register D100 are given below.

1. Main unit

Bunip 1ndino

Example of program

M8000
—— DSW X010 Y010 D100 K1

10} BULIAA

Example of wiring

In 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

S8S( Snouep

-
=

SZ3
Digital 100 10? 102 10° ggg
switch of S 3
BCD BRER IIRIR BRI T 11 5
0.1a50v — * AR |AAKRK |KKAK | AARKA 15
diode is At TR TR mo=
necessary. N N é'%'g
IR o
1 12 |4 |8 < g
S/S | 0V |24V [X010[X011]X012|X013 &

-_—

Main unit (Ex: FX3U-32MT/ES)

COM3[Y010]Y011[Y012[Y013
100 [10° |102 [103

$300|9
UoISUBIX
ndino/nduj »

-—

voisuaixg ™~

In 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 §§

@

=

3

Digital 10° 10° 102 103 =

switch of

BCD BRI IR BRI BRI 18
?SZQZSZS / V ¥ Y / YVYV | YYYVY VY ocQ
0:1A 50V — z S ? j %gg_
diode is N g\ \ d\\! \ 23 m
necessary. M M gdx
2.
S
1 2 4 8 19

S/S [ 0V [ 24V [X010[X011[X012[X013

Main unit (Ex: FX3U-32MT/ESS)

+v2 [Y010[Y011][Y012[Y013
10° [10 |1o2 [103

a|npol Aedsig

N
o

00| [euIlWLIB]
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User’'s Manual - Hardware Edition 13.2 Digital Switch [DSW Instruction (FNC 72)/BIN Instruction (FNC 19)]

2. Main unit + input/output powered extension unit/block

Example of program

M8000
—— DSW X010 Y050 D100 K1

Examples of wiring

In case of sink wiring

When the main unit and a transistor output (sink) type input/output powered extension unit/block are used

Digital 100 10 102 103
itch of
BCD ¢ R 1 R R
01a 50y — T4 AXAK |RRARR |AAARK |RARR
diode is i\ TR TR
necessary. M N

*1

1 12 |4 |8
S/S | 0V |24V [X010[X011]X012]X013

Input/output powered extension unit
Output extension block

Transistor output (sink)
COM1]Y050[Y051]Y052]Y053p———

| 100 101 |1o2 103

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).
Output extension blocks do not have the terminals.

In 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' 102 103
switch of
BCD BRI IR IR BRI
SYVYYY |YYVYY [YYVYY |¥YVYVY
0.1A 5OV/ N N rE_f\_f\ N, N N j
diode is e N N M\ M\
necessary. T T
T
8 P *2

1 12 |4
S/S | 0V |24V [X010[X011[X012|X013

Input/output powered extension unit
Output extension block

Transistor output (source)
+V/0 [Y050]Y051]Y052[Y053}——

100 10" |10% |103

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

Example of program

M8000
—— DSWwW X060 Y050 D100 K1

Examples of wiring

In 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

Digital 100 10! 102 108
Switchoft - 717171 IR U IR
b & 3& AR |RARR |AKAK |AARR
O1A 50V/ Nt PN————PN—T—T\ PN
diode is N M\ AN
necessary. T T

1 12 |4 |8
COM]|X060[X061[X062|X063——X064|X065(X066|X067

First input group Input/output powered
extension unit
Transistor output (sink) E§2“3§5¥

COM1[Y050]Y051|Y052[ Y053}
10° 1ot [102 [10°

In case of source wiring

When inputs are used for both sink and source and outputs are the transistor source type in the used input/output
powered extension unit

Digital 10° o 102 10°
Switchofl 717171 U IR U
7szgz:z V| VYYYY |[YYVYY |VYYYY
/
01A 50V Nt NP\ PP
diode is N\ NN NN
necessary. T T
1 12 |4

1 8
S/S | oV [ 24V [X060]X061]X062|X063——X064|X065|X066[X067
First input group

Input/output powered
extension unit

Transistor output (source) E%gmigg%ggg%t
+V0 [Y050[Y051]Y052] Y053}
[ 10° [10" [102 [10°
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FXsu Series Programmable Controllers
User’'s Manual - Hardware Edition

13 Examples of Wiring for Various Uses
13.2 Digital Switch [DSW Instruction (FNC 72)/BIN Instruction (FNC 19)]

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

Examples of wiring

In case of sink wiring

When a sink and source input type unit is used

100

10!

]
)

1—/42 [4 |8 |1 |2 |4 |8
S/s | ov [ 24V [X010[X011]X012[X013]X014[X015]X016]X017

Main unit and input/output powered extension units

When a sink input type unit is used

100

\I |

12 14 s |1

2 |4 8
COM|X010[X011]X012[X013]X014]X015[X016[X017

Input/output powered extension units

In case of source wiring

When a sink and source input type unit is used

10°

10°

7
)

1—2 |4 |8 |1 |2 |4 |8
S/S | 0V | 24V [X010[X011]X012[X013[X014|X015|X016[X017

Main unit and input/output powered extension units
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User’'s Manual -

Hardware Edition

13 Examples of Wiring for Various Uses
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13.3

Ten Key Input [TKY Instruction (FNC 70)]

This section gives examples of wiring for capturing values from ten-key pad to D100 using TKY instructions.

Example of program

M8000

— TKY X000 D100 M10

Examples of wiring
In case of sink wiring

PERPRPER
muhhhhhhhhkbh

S/S [ oV | 24V [X000[X001]X002[X003][X004]X005[X006[X007]X010[X011

Main unit and input/output powered extension units

When a sink input type unit is used
0 1 2 3 4 5 6 7 8 9

E- E- E- E- E- E- E- E- E- E-

COM|X000[X001[X002]X003|X004|X005[X006[X007|X010[X011

Input/output powered extension units

In case of source wiring

When a sink and source input type unit is used

PEPPRPERR
ihhhkhkkihb

S/S | oV [ 24V [X000[X001]X002[X003]X004[X005]X006[X007[X010[X011

Input/output powered extension units
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FXau Series Programmable Controllers 13 Examples of Wiring for Various Uses
User’'s Manual - Hardware Edition 13.4 Hexadecimal Input [HKY Instruction (FNC 71)]

13.4 Hexadecimal Input [HKY Instruction (FNC 71)]

This section gives examples of wiring for capturing values (0 to 9) and function keys (A to F) from 16 switches
(16 keys) to D100 and MO to M5 using HKY instructions. (Hexadecimal values can be captured.)

1. Main Unit

Example of program

M8000
—— HKY X010 Y010 D100 MO

Example of wiring

In case of sink wiring

When inputs are used for both sink and source and outputs are the transistor output (sink) type in the used

main unit

jC jD jE E- IF
o [ [ [
{ { { 1
34 E-\5 36 B\ 7
E-IO E-I1 jZ E-13

T bk

S/S [ 0V [ 24V [X010[X011[X012[X013

External wiring

Main unit (Ex: FX3U-32MT/ES)

COM3[Y010[Y011]Y012[Y013
[

In case of source wiring

When inputs are used for both sink and source and outputs are the transistor output (source) type in the used

main unit

jC jD jE E- IF
E-\8 | E- I9 jA jB
j4 E- I5 E- I6 E- I7

External wiring

PIO P jz 33
1 |2 |: 8

S/S | 0V |24V [X010[X011]X012[X013

Main unit (Ex: FX3U-32MT/ESS)

+v2 [Y010[Y011[Y012[Y013
[
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User’'s Manual - Hardware Edition 13.4 Hexadecimal Input [HKY Instruction (FNC 71)]
2. Main unit + input/output powered extension unit/block o
S7
Example of program 3%
[0
o

M8000
—— HKY X010 Y050 D100 MO

-
N

Examples of wiring

In case of sink wiring

When the main unit and a transistor output (sink) type input/output powered extension unit/block are used

jc jD jE e-\F

Bunip Indino

External wiring

5=
{ { { { o3
E-\8 [E-\Q |E-\A |E-A\B c@
J J J =&
1 ! 1 t 8
34 -\ 5 36 E-\7
E- I0 E- I1 jz E- I3 14
F=3
= P 2 n
i 1 sZ3
1 12 [a s | *2 835
S/s | ov |24V [X010[X011]X012[X013 X g3
Input/output powered extension unit/block 3
Main unit Output extension block
Transistor output (sink) 1 5
COM1]Y050]Y051]Y052] Y053} mo=
| xX o3
T=T
33 =
gag
o
*1 To use the input terminal (X) of the input/output powered extension unit, wire the terminal as shown by the dotted line g =
*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. 1 6
235
When the main unit and a transistor output (source) type input/output powered extension unit/block are used ¢ §g
o
c
External wiring 1

jc jD jE e-\F
je E-N9 jA jB

-_—
~J

com
S0 x
{ { { { =L
e-j4 e\5 |[eNg [e-N7 ‘é’%
=
<

N0 [ e 1 jz =

— *q

[8

1 [2 |4
S/S | oV [ 24V [X010[X011]X012[X013]

|
-
(o]

suondo

pue sjiun
X3 J8ylo

Input/output powered extension unit/block
Output extension block
Transistor output (source)

+V0 [Y050[Y051|Y052]Y053}——

Main unit

-_—
QO uosus

*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.

a|npoj\ Aejdsia

N
o

00| [euIlWLIB]
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3. Input/output powered extension unit

Example of program

M8000
— HKY X060 Y050 D100 MO

Examples of wiring

In 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
PP

{ { { {

SNSHSEA]
aNSNARS|
Ay ERays;

[ —
COM|X060[X061|X062|X063———

Input/output powered FX2N-32ET
extension unit FX2N-48ET

External wiring

Transistor output (sink)
CoM1]Y050[Y051{Y052]Y053——
I I [

In case of source wiring

When inputs are used for both sink and source and outputs are the transistor source type in the used
input/output powered extension unit

External wiring ) T {

kasjids
Bjijii
apupapaj

RS

[ ] [  —
S/S | 0V |24V [X060[X061]X062|X063}——

Input/output powered FX2N-32ET-ESS/UL
extension unit FX2N-48ET-ESS/UL

Transistor output (source)
+V/0 [Y050[Y051]Y052]Y053}——
| I
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13.5 Input Matrix [MTR Instruction (FNC 52)]

This section gives examples of wiring for capturing the ON/OFF status of 24 switches to M30 to M37, M40 to

M47 and M50 to M57 using MTR instructions.

1. Main Unit

Example of program

M8000
—— MTR X020 Y010 M30 K3

Example of wiring

In 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

T~

— Jou Jo T

M
M

=y
0.1A 50V 2 \& \8 \8 \&
diodeis —x
necessary.

X021

X022V X023V X024 X025%X026%X027

“TM30

= = = = =
1 X021V X022V X023V X024 X025 X026 X027
[ - Jo Jo I«
(ap] [sp] [ap) [ap]
= = = = E § 2

S/S [ 0V | 24V [X020[X021]X022|X023[X024|X025|X026(X027

Main unit

{com3[Y010[Y011]Y012
[

In 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

0.1A 50V

diode is

M5

o =

[Yo)

: g =
\j %

necessary. X

Tw =

w wn w

%E %E %E % % %
021V X022V X023V X024 VX025V X026V X027

[90]

o J=
=

)

M

=

Ty
=
=

o
=
=

§

E

I
%E %2
X021V X022V X023V X024 v X025 X026 X027

o I« oo Jo I«
® ™ lae) Jae] [3e)
= = = = =

\'4

[ 1
S/S | 0V |24V [X020[X021]X022]|X023[X024[X025[X026]X027

Main unit

{ +v2[Y010]Y011]Y012
[ L]
[

SIBJUNOYD)
poedS-UbIH b

-
N

Bunip Indino

10} BULIAA

S8S( Snouep

-
=

Sz
o Vp
c 5~
S=
oS
2R =]
3'3“
S o
20
>

«

mo=
x o3>3
= o
=2
D(DQ
]
g892
S
c 2
5 S
S

w

-_—

syo0/g
uoIsua)xg

ndino/nduj (o))

-_—
~J

N

Aiddng Jemod
uoIsuaIXg

-
oo

suondo
pue spun
X3 Jayl0
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13.5 Input Matrix [MTR Instruction (FNC 52)]

2. Main unit + input/output powered extension unit/block

Example of program
M8000
|_

MTR X020 Y050 M30 K3

Examples of wiring

In case of sink wiring

When the main unit and a transistor output (sink) type input/output powered extension unit/block are used

L
[=} T~ TN Tg ‘ES Tg TL% TB
0.1A 50V = |= |=
diode is

X027

rs)
= 1= =2 1= |=
ﬂi
necessary. X021 VX022V X023V X024 VX025 VX026

=

Tg Tg Tg Ig Tg Il:r
= = = = = = =

X021vX022 v X023 VX024 vX025 VX026 VX027

o
(32}

=
N

T~

Vi

5 ® B % B85

N

Y.

N

7

N

7

N

7

N

Y.

N

7

N

i *2

S/S | 0V |24V [X020[X021]X022[X023][X024[X025[X026]X027

Main unit

Input/output powered
extension unit/block

Transistor output (sink)
COM1]Y050[Y051[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.

In case of source wiring

When the main unit and a transistor output (source) type input/output powered extension unit/block are used

[=} I~ TN 152} NS 9 1© ™~
2 2 2 2 2 8 2 2
0.1A 50V — v
diode is
necessary. X021WX022V X023 VX024 VX025 VX026 VX027
B I 1§ 1© 1§ 1n 1o I~
< < < < < < < <
= = = = = = = =
)4 \4
1 X021WvX022 VX023 VX024 VX025V X026 VX027
B @ '8 @ \® \® @ \>
= =
\4 \4 vy V¥ \4 vy V¥ \4

T i *2

[ T |
S/S | 0V | 24V [X020[X021]X022[X023]X024[X025]X026]X027

Input/output powered
extension unit/block
Transistor output (source)
+V/0 [Y050[Y051]Y052
I I I

[

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 oF
Example of program g%’

M8000
— MTR X060 Y050 M30 K3

Examples of wiring

In 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

H® D \B \® \B \8 \b
S )= )= )= )= )2 )2

-
N

Bunip 1ndino

[=)
Yo}
= <
0.1A 50V —> g
diode is X061 VX062VX063 VX064 VX065 VX066 VX067 =]
necessary. g
[© 1= TN |67) = 10 1© ™~ @
<t <t < <t <t < < <t @D
] %E %2 %§ %E g g g w
j X061 VX062 VX063V X064 VX065 VX066 VX067 14
S I~ LS 152 <t ('8} 1© ™~
™ ™ ™ ™ [s2) ™ ™ ™ —=
=S 1= = )= )= )= )1E )= 553
3 SF
582
g8
COM]|X060[X061[X062[X063|X064|X065[X066[X067 3
Input/output powered extension unit FX2N-32ET 1 5
FX2N-48ET
Transistor output (sink) = g-é’:,
g3 8
COM1|Y050|Y051|Y052[Y053|Y054|Y055|Y056[Y057 235
1 c 8
g.: —_
1e
WMS
When inputs are used for both sink and source and outputs are the transistor source type in the used %E"é
input/output powered extension unit §8
o
B 5 '® \B \© \B \8 s
= )= )= 1= 1= 1= 1= )=
0.1A 50V —> 17
ﬂgﬁgei ;sa . X061VX062 VX063 VX064 VX065 VX066 VX067 com
y. — 2.2
TS V2 T % \9 % ~39
%2 %2 %§ %E %2 %2 %§ ¢
e}
o
=A
X061VX062 VX063 VX064 VX065 VX066 VX067 =

‘o

&

&

&

'@

&

&

-
oo

= = = |2 = = =

qg— I_g_/_
"~ M30 M40

suondo

pue syun
X3 J8ylo

[ ]
S/S | 0V |24V [X060[X061[X062|X063|X064[X065[X066|X067

Input/output powered extension unit FX2N-32ET-ESS/UL
FX2N-48ET-ESS/UL

-_—
QO uosus

Transistor output (source)
+V0 [Y050[Y051]Y052]Y053]Y054]Y055]Y056]Y057
I ]

a|npol Aedsig
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00| [euIlWLIB]
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13.6 Seven Segment with Latch [SEGL Instruction (FNC 74)/BCD
Instruction (FNC 18)]

13.6.1 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

In case of sink wirin
7-segment display to be used for sink wiring

(in case of transistor output)

Main unit (Ex: FX3U-32MT/ES)

Transistor output (sink)
coma| Yo10 | Yo11 | Yo12 | vo13 | 014 | yo15 | vo1e | Y017

1 Jz J4 )8 100 Jm1 J102 Jm3

§

ﬁ03 ﬁo2 ﬁo1 [100 .

o0 00—
- - -

AN RN E RN

Y Signal Internal
circuit

(CCC

o AN -

* Use a 7-segment display with a latch and a built-in BCD decoder.

In case of source wiring 7-segment display to be used for source wiring

(in case of transistor output)

Main unit (Ex: FX3U-32MT/ESS)

Transistor output (source)
+v2 | Yo10 | yo11 | yo12 | vo13 | vo14 | yo15 | yote | o17

(1 Jz J4 Js 100 Jm1 J102 J103 'g}fgﬂ;'
e [ [0 [100

TN - - - - - . TTTTTTTTTT T T T e

ASEE RN RE N A N Ay

4 - - - -

IV I LV L)

* Use a 7-segment display with a latch and a built-in BCD decoder.
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2. Input/output powered extension unit oz
Example of program g%
[0
o

M8000
—— SEGL D100 Y020 K1

-
N

Examples of wiring

In case of sink wirin
7-segment display to be used for sink wiring

(in case of transistor output)

Bunip Indino

Inputoutput powered extension unit| | _ 1
FX2N-32ET

-_—
~J

1 1
1 1
i i
- 1 1
FX2N-48ET ] ] 5=
Transistor output (sink) E E gé'
COM1| Y020 | Y021 | Y022 | Y023 | Y024 | Y025 | Y026 | Y027 I | Loge
0 1 2 3 Internal || 1 @
1 Jz J4 Js 100 1ot 102 [10° | et ||
1 1
) J 14
e [z o [roe, l e
114 | S | e2a
- - - - = 26?
A AR AN N RN N N 835
4 (4 33
NN N R A N 28
8 | ‘== - - - a
* Use a 7-segment display with a latch and a built-in BCD decoder. mu=
” g&g
7-segment display to be used for source wiring S 2
(in case of transistor output) 7
Input/output powered extension unit| 1 . i 1 6
FX2N-32ET-ESS/UL | | PLC 7-segment display |
FX2N-48ET-ESS/UL | | ! wms
: | 8382
Transistor output (source) : 835
o C
+V0 | Y020 | Y021 | Y022 | Y023 | Y024 | Y025 | Y026 | Y027 || | | -
1 Internal|| 1
H circuit || |
1 1
1 1
1 1
1 1
1 1
1 1
1 1

i fr2 fior [roe, s
1¥ - - - - ;(EDFJD-
2] - oL
‘Halalo|o g
8] ‘= - - -

18

* Use a 7-segment display with a latch and a built-in BCD decoder.
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13.6.2 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

In case of sink wiring 7-segment display to be used for sink

wiring (in case of transistor output)

Main unit (Ex: FX3U-32MT/ES)

Transistor output (sink)
coms| yo10 | Yo11 | vo12 | Y013 | Y014 | Y015 | Yo16 | Y017

1 J2 Ja J8 J1 J2 Ja s

=4
LD
B
=D
N
>
N
©

[

In case of source wirin
7-segment display to be used for source

wiring (in case of transistor output)

Transistor output (source)

L Main unit (Ex: FX3U-32MT/ESS)

Internal
circuit

1 J2 Ja J8 J1 J2 Ja s

1
1
1
1
1
1
1
i
1
+v2 | Y010 | Y011 | 012 [ Y013 | Y014 | Y015 | Y016 | YO17 |1 |
1
1
1
1
1
1
1
1
1
1

1]2]4ls| 1[2]]s e
QT
RN
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2. Input/output powered extension units Sz
S
Example of program 3%’
D
o

M8000
—— BCD D100 [ K2Y020

-
N

Examples of wiring

In case of sink wiring 7-segment display to be used for sink
wiring (in case of transistor output)

Bunip 1ndino

Input/output powered extension unit

i i
FXoN-32ET i PLC 7-segment display i
FX2N-48ET| | !
- . ! H 5=
Transistor output (sink) ! . i 3=
— 1 cQ
com1] Y020 [ vo21 | vo22 [ vo23 | vo24 [ vo2s [ vooe [ voor || l | cg
i Y Internal 8
1 J2 Je Js J1 J2 J4 J8 oty
I Comt i
1 1
1)2lals] 12]4]s i ] |—i 14
S | =5
- - I\ 22a
oo ik
- - g§_=
o0
«
7-segment display to be used for source 3 B3
wiring (in case of transistor output) g'gg
o
Input/output powered extension unit g =
FX2N-32ET-ESS/UL
FX2N-48ET-ESS/UL 1 6
Transistor output (source) ST
+v0 | Y020 | Y021 | Y022 | Y023 | Y024 | Y025 | Y026 | Y027 88t
35
1 J2 Ja J8 J1 J2 Ja4a Js8 s -
1)2]a]s] 1[2]4]s 17
QT T
- - =38
il 0%
- - -(é)g
b2
<

-
oo

suondo
pue sjun
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14. Test Operation, Adjustment, Maintenance and
Troubleshooting

STARTUP AND MAINTENANCE
PRECAUTIONS {ODANGER

* 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.
+ 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

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 F)
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14.1

TRANSPORTATION AND
STORAGE PRECAUTIONS ACAUTION

» Before transporting the PLC, turn on the power to the PLC to check that the BATT LED is off.
If the PLC is transported with the BATT 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).
Failure to do so may cause failures in the PLC.
After transportation, verify the operations of the PLC.

»  When transporting lithium batteries, follow required transportation regulations.

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

Preparation for Test Operation

14.1.1

Preliminary inspection [power OFF]

14.1.2

Incorrect connection of the power supply terminal, contact of the DC input wire and power supply wire, or
short-circuiting of output wires may result in serious damage.

Before applying power, check that the power supply and ground terminals are connected correctly and input/
output devices are wired properly.

Notes

The dielectric withstand voltage and insulation resistance test of the PLC should be measured in accordance with the
following procedures.
1) Remove all input/output wires and power supply wires from the PLC.
2) Connect a crossing wire to each of the PLC terminals (power supply terminal, input terminals and output
terminals) except the ground terminal.
For the dielectric withstand voltage test of each terminal, refer to the generic specifications for the product.
— Refer to Section 4.1.
3) Measure the dielectric withstand voltage and insulation resistance between each terminal and the ground
terminal.
Dielectric withstand voltage: 1.5kV AC or 500V for 1min (The terminals vary in dielectric withstand voltage.)
Insulation resistance: 500V DC / 5MQ or more

Connection to built-in programming connector

When connecting the communication cable of a peripheral device, align the positioning mark of the cable with
that of the main unit.

ﬁ FXaudaM Programming
connector

.

Positioning mark ﬁ

Communication cable\

Positioning
mark

Bafb)o

o ==
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User’'s Manual - Hardware Edition 14.1 Preparation for Test Operation

14.1.3 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
programming tool.

Transfer the sequence program.

Write the program to the memory cassette with the programming tool.

When the memory cassette is used

Make sure to set the PROTECT switch of the memory cassette to —
. 1
OFF (shown right). I OFF=ON | _pROTECT
— For details on handling of the memory cassette, refer to Chapter 21. || [im] switch
-

Verify the sequence program.

Verify that the program has been correctly written to the memory cassette.

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 Developer, refer to Section 14.6.

268



FXsu Series Programmable Controllers 14 Test Operation, Adjustment, Maintenance and Troubleshooting

User’'s Manual - Hardware Edition 14.2 Running and Stopping Procedures [Power ON]
14.2 Running and Stopping Procedures [Power ON] =

14.2.1 Methods of running and stopping

-
N

FX3u PLCs can be started or stopped by any of the following three methods.
Two of the methods can be combined.

1. 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). RUN o
Turn the switch to RUN, and the PLC will start. Turn it to STOP, and the PLC will stop. (] (e}
o

Bunip Indino

~ A~

w

_{

o

vl
SOS) SNOLE/  memh
10} BULIAA w

2. 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 (X000 to X007 on a 16-point type unit) can be used g%g
as a RUN input terminal by a parameter setting (refer to the figure below). %FE’E:U
When the specified input terminal is turned on, the PLC starts. When it is turned off, the PLC is started or é%j
stopped depending on the state of the built-in RUN/STOP switch. g'*m

— For details, refer to "Kinds of Parameters and Settings" in Programming Manual.

General-purpose General-purpose mo=
input terminal input terminal S
RUN specified as RUN RUN specified as RUN 235
input by parameter \ /input by parameter Sac
o
S =
2

Main unit (sink input) Main unit (source input)

|—¢ sis| ov | 24v|xooo‘[xoo1|x002|\¢‘ ’—{ SIS | oV | 24v [Xx000]x001|x002|

-_—

Operation with two switches (RUN and STOP)
The PLC can be started and stopped with individual RUN and STOP pushbutton switches.
For this operation, a sequence program using M8035 to M8037 is necessary.
— For details, refer to "Operations of Special Devices" in Programming Manual.

$300|g
UoISUBIX
ndino/nduj »

-_—
~J

! General-purpose . T General- -purpose

input terminal input terminal com
STOP sppecmed as RUN ToP\.- Specified as RUN 225
RUN\ /r nput by parameter RUN \SLA/lnput by parameter ag
c S

o

©

<

Main unit (sink input) Main unit (source input)

|—{S/s [ ov | 24v |xooo|x001|x002|¥| ’—} SIS | oV [ 24v [x000[x001|x002|

-
oo

3. Starting and stopping by remote control from programming software
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.
The remote operation for starting and stopping from the programming software is used in combination with
the built-in RUN/STOP switch.
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14.2 Running and Stopping Procedures [Power ON]

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 built-in Condition of general-purpose input terminal Status of PLC
RUN/STOP switch specified as RUN terminal by parameter
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.)

. 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
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 "ERROR" LED flashes or lights.

14.3.2 Test functions

Functions of the programming tool to turn on/off the PLC devices and change the current values/settings are
effective or ineffective depending on the PLC status as shown below.

v': Effective A : Conditionally effective - : Ineffective
ltem In running | In stopped
status status
» Devices used in program A v
Forcible ON/OFF . .
Devices not in use v v
Change of current values of timers, counters, | Devices used in program A23 V3
data registers, extension registers, extension - : - -
file registers and file registers™ Devices not in use v v
When the program memory is the built-in v v
RAM
ch  setti £ q +5 |When the program memory is in the memory 3 3
ange of settings of timers and counters cassette and the PROTECT switch is on
When the program memory is in the memory 3 v
cassette and the PROTECT switch is off

1.

*2.

*3.
*4.

*5.

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.)

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.

Only display modules can change the current value by the extension file register test function.

The current values of the file registers stored in the program memory cannot be monitored or tested on the display
module.

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 Test Operation, Adjustment, Maintenance and Troubleshooting
14.3 Operation and Test [Power ON and PLC Running]

14.3.3 Program modification function

The sequence program can be transferred while the PLC is running or in the stopped state as shown below.

v : Effective - : Ineffective
ltemn In running | In stopped
status status
Batch writing of file registers (D) and extension file registers (ER) - v
» Partial modification of program v v
Writing of program to PLC B -

Modification of whole program (batch writing) - v
Writing of symbolic information to PLC*2 v v
Writing of parameters to PLC - v
Writing of comments to PLC - v

*1.  Since the writing function is used in running status, 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.
*2.  GX Works2 Ver. 1.62Q or later is required to execute writing of the symbolic information.

— Refer to the GX Works2 Version 1 Operating Manual (Common) for
the details on the writing of symbolic information.
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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 batteries and output relays (points of contact) 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 terminal block cover (output side) When the top cover is removed
is opened
Jm r |

MTSUBISHI A | T

l_— Model name E=a F><3u-AsMR/Es<//m/ Model name
i | “t  (abbreviation)
ﬁ : .
il =
=P~ (==
Output form R: Relay output
T: Transistor output
S: Triac output
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 frequency of replacement, refer to Subsection 22.3.1.
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.
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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 unit, input/output powered extension units and input/output extension blocks
The standard life of contacts used for Inductive loads, such as contactors and solenoid valves, is 500,000
operations at 20 VA.
The following table shows the approximate life of a relay based on the results of an operation life test.

— For the applicable models, refer to Chapter 3.

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

2) FX Series terminal blocks
— For the applicable models, refer to Subsection 3.1.10.
The standard life of contacts used for Inductive loads, such as contactors and solenoid valves, is 500,000
operations at 35 VA.
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 powered extension unit and input/output
extension block, refer to Subsection 12.2.4 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.

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.
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3. Capacitive load

14.4.4

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 12.2.1.

— 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 Subsection 20.7.1.

Procedures for replacing battery

When the battery voltage drops while the PLC power is on, the "BATT" 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 Chapter 22 "FX3U-32BL
(Battery)”
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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 POWER LED [on/flashing/off]

StféeDOf State of PLC Remedies

Power of the specified voltage is

On being correctly supplied to the power | The power supply is normal.

supply terminal.

One of the following problems may

have occurred. « Check the supply voltage.

+ Power of the specified voltage and |- After disconnecting the cables other than the power cable, re-

Flashing current is not being supplied to the|  apply power to the PLC, and check for changes in the state. If
power supply terminal. the problem persists, consult your local Mitsubishi Electric

+ External wiring is incorrect. representative.

* Internal error of PLC

One of the following problems may (. If the power is not off, check the power supply and the power

have occurred. supp|y route.

» The power supply is off. If power is being supplied correctly, consult your local

off » External wiring is incorrect. Mitsubishi Electric representative.

« Power of the specified voltage is|* After disconnecting the cables other than the power cable, re-
not being supplied to the power apply power to the PLC, and check for changes in the state. If
supply terminal. the problem persists, consult your local Mitsubishi Electric

+ The power cable is broken. representative.

14.5.2 BATT LED [on/off]

State of

LED State of PLC

Remedies

On The battery voltage is low.

Immediately replace the battery. (Refer to Section 22.5.)

The battery voltage is higher than the

off value set with D8006.

Normal

— For details on the battery, refer to Chapter 22.
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14.5.3 ERROR 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 ERROR 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 ERROR 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 ERROR 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 the
programming tool.
For the remedies, refer to Section 14.6 "Judgment by Error

Codes and Representation of Error Codes".

and program check with

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

Error codes can be checked with the programming tool or on the display module (FX3u-7DM).

14.6.1 Operation and check on display module (FX3u-7DM)

1) Move the cursor to "ErrorCheck" pressing the + or - button on the menu screen (shown right).
For the menu configuration, refer to Section 19.6.

The buttons on the menu screen work as stated below. Monitor/Test
Operation . >XErrorCheck -
operatlon 2 U I R N R D I RO N B I Y
button LANGUAGE
ESC The screen returns to the top screen (time display). Contrast
The cursor moves upward. When the button is held

ClockMenu
EntryCode
ClearAl |IDev
PLC Status

for 1 second or more, the cursor moves quickly.
When the cursor is in the uppermost position, the
button is ineffective.

The cursor moves downward. When the button is
held for 1 second or more, the cursor moves

+ quickly. ScanTime

When the cursor is in the lowermost position, the Cassette

button is ineffective. E————————————
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 the /Nenno errors have occurred
right). ErrorCheck
Pressing the ESC button on the menu screen cancels the operation
and returns the screen to the top screen (time display).

No Error

3) If some errors have occurred, the pages can be switched with the +

or - button.
Operation . When one error has occurred
butt Operation
utton ErrorCheck
ESC The screen returns to the Menu screen. M8_9_§_§ [1]
1 80T - effective operation (Ladder _erron<—i[2]
or less

- : : : Error code 66124 3]
2 errors | The previous page of the error display screen is

or more |displayed.

When more than one error has

1 error . . occurred
Ineffective operation p— N
.| Orless ErrorCheck {1/2 }<—[4]
2 errors | The following page of the error display screen is -M8060 1]
or more |displayed. pisisieeieieiee Y

{0/0 erre—112]

Error code 10209—[3]

OK The screen returns to the Menu screen.

Displayed data

A
Displayed data i /\L+
[1] |Flag of occurred error ErrorCheck :_é_'_'/z.e_ [4]
[2] |Error name M8_9_§_§ [1]
[3] |Error code {Link error1<——1[2]
[4] Ngmber of simultaneously occurring errors Error code 630194 [3]
(displayed only when more than one error has occurred)

4) Pressing the ESC button cancels the operation and returns the screen to the Menu screen.
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14.6.2 Operation and check by GX developer

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.

veloper { ] MAIN 1
| Project Edit Find/Replace GConvert Wiew Online | Disenostice Jook  Window Help -

D= | 8] &[=e-[~| aleel £

12 MELSH

MELSEGHETIDANH disenostics .. Fii
: Ethernet diaenostics.
|F'ngram = | I Eﬁ GE-Link / GG-Link/LT dizgnostics ..
| System monitar .
- 0 Drline module chatees .
EII {nset project) B

-4z Program |

B-¥] Device comment
-] Parameter
5 Device memory

3 Check the results of diagnosis.

Display the following window to check the errors.

<Example of error display screen>

X
—PLC panel ——————————— —Monitor start/stop —
. LD s Start monitar |
Display of ] RUN
iti Stop monitor
conditions of ] BaTTY |
LEDs on FX —Help
PLC I FROGE
PLG error | The help function of
—Error indication GX Developer opens,
Current error | and you_can check
| | I | | the details of the
o, Detail Error message Error step | Year/Mon. T
The PLC error T o1/ Ladder error [ W41z 16 error code.
is displayed.
X
Pl | —PLG panel ———————— — Manitar start/stop—
[ LED st Start monitor |
[ RUN
Stop manitor |
[ 1 BATTA
[ PROGE el
PLC error I
— Error indication
Current errar |
Mo. | Detail | Error message | Error step [ Year/Mon.. [ T
Mo error
<Example of screen displayed 4| | |
in normal state>

SIBJUNOD)
poodS-UBIH

-
N

Bunip 1ndino

10} BULIAA w

SOS) SNOLE/  memh

Bunooyssjgnou
‘ouBUB)UIBI\
‘uny Jsal

-_—

pajamod
indinoanduy (&) |

S)uN UoIsusXg

-_—

$300|9
uoIsusg)x3
indjnoandu) »

=3

N

Ajddng Jamogd
voisuaixg ™~

-
oo

suondo
pue sjun
X3 Jayl0

-_—
QO uosus

a|npol Aedsig

20

00| [euIlWLIB]




FXsu Series Programmable Controllers

User’'s Manual - Hardware Edition
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14 Test Operation, Adjustment, Maintenance and Troubleshooting

14.6.3 Representation of errors

Errors are represented in this manual, GX Works2, GX Developer, and the display module as shown in the

following table.

Comparison between this manual and GX Works2

This manual

GX Works2

SWLIDNC-GXW2-E(Ver. 1.73B)

SWLDNC-GXW2-J(Ver. 1.73B)

1/0 configuration error I/O Configuration Error | /O TS —

PLC hardware error PLC Hardware Error PC/A—RKIS5—

PLC/PP communication error | PLC/PP Communication Error PC/PPEIET S —

Serial communication error 1 Link Error JuhTS—

[ch1]

E;r;?l R e Serial Communication Error 2[ch2] Y 7 ILEIETS—2[ch2]
Parameter error Parameter Error NG A—BITF5—
Syntax error Syntax Error ETS—

Circuit error Ladder Error ERITS—

Operation error Operation Error mEIS—

Special block error

Special Block Error

BWHRIOv I ITI5—

Special parameter error

Special Parameter Error

BHRNSA—ET5—

Comparison between this manual and GX Developer

This manual

GX Developer

SWLOD5C-GPPW-E(Ver. 8.95Z)

SWLOD5C-GPPW-J(Ver. 8.95Z)

1/0 configuration error

I/0O config err

/0 #RIT5—

PLC hardware error

PLC H/W error

PC N—FKhz7 T5—

PLC/PP communication error

PLC/PP comm err

PC/PP &fE T5—

Serial communication error 1

[ch1] Link error Yoy T5—
Serial icati 2|
[cir;i\ communicationerror2 |, . -, P EETS— )

Parameter error

Param error

NTA—=F T5—

Syntax error Syntax error it T5—
Circuit error Ladder error R T5—
Operation error Operation err EHE I5—

Special block error

SFB Error

BHRIOv I IT5—

Special parameter error

Comparison between this manual and the display module

This manual

Display

module

Display in English

Display in Japanese

1/0 configuration error

1/O error

| /ORE Rk IT-

PLC hardware error PLC H/W error PCA-} 15—
PLC/PP communication error | Comms. error PC/PP:@{515-
Serial communication error 1 |, . —
Link error1 YYTBIETT-1
[ch1]
Serial communication error 2 | . _
Link error2 YTNEIELT-2
[ch2] E]
Parameter error Parameter error N FA-HI5-
Syntax error Grammer error MiEI-
Circuit error Ladder error ERIF-
Operation error Runtime error HEIG-

Special block error

SFB error

Y07 0y)15-

Special parameter error

280



FXsu Series Programmable Controllers 14 Test Operation, Adjustment, Maintenance and Troubleshooting

User’'s Manual - Hardware Edition 14.6 Judgment by Error Codes and Representation of Error Codes
14.6.4 Error Code List and Action o
=
o
When a program error occurs in the PLC, the error code is stored in the special data registers D8060 to 3%
o

D8067, D8438, D8449 and D8489, and the error bit turns ON in the special data register D8166 as follows.
Take action based on the following information.

-
N

= o
=y PR G RE Rt o Contents of error Action =
code | error occurrence =

I/O configuration error [M8060(D8060)] §
The head number of unconnected 1/O device a3
Example: When X020 is unconnected 1 3
nn BCD conversion value
Ex- 7|E . _ Unconnected I/O relay numbers are programmed. 9:<’ §
amole: Continues Device number: 10 to 337 | The PLC continues its operation. Modify the §c§
1020' operation 1: Input (X), 0: Output (Y) |program, check wiring connection, or add the cs
. . (0]
+ 1st to 3rd digits: Device number appropriate unit/block. @

» 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)] 582
0000 — No error %% &
3801 Parity, overrun or framing error %—9
3802 | Communication character error * Inverter communication, computer link and <©
T 3803 | Communication data sum check error programming: 1 5
3804 | Communication data format error Ensure the communication parameters are _
—3805 | Command error correctly set according to their applications. gé"g
" 3806 | Communication time-out detected * N:N network, parallel "nl.(’ etc.: _ 23 S
— ] — Check programs according to the applications. ses
3807 Modem initialization error . c ©
_ * Remote maintenance: s S
ﬂ N:N network para'meter error Ensure modem power is ON and check the &
ﬂ Continues N-N Network setting error settings of the AT commands. 1 6
3812 operation Parallel link character error « Wiring:
3813 Parallel link sum error Check the communication cables for correct wms
o1 1 T o 53T
3814 Parallel link format error wiring. %g =
3820 Inverter communication error g'g
When the memory cassette is used, check whether =4
it is mounted correctly.
3830 Memory cassette write error If the problem persists, something may be
malfunctioning inside the PLC. Consult your local 1 7
Mitsubishi Electric representative. com
3840 Special adapter connection error Check connection of the special adapter. g_% FE’
PLC hardware error [M8061(D8061)] PY)
0000 — No error Ei

When the memory cassette is used, check whether
it is mounted correctly.
If the problem persists or if the memory cassette is

-
oo

6101 Memory access error not used, something may be malfunctioning inside oco
the PLC. Consult your local Mitsubishi Electric %%g
representative. 23m
Isolate the PLC and supply power to it using a g

Stops different power supply. =)
operation If the ERROR LED turns OFF, noise may be
affecting the PLC. Take the following measures. 1 9
. o - Check the ground wiring, and reexamine
6102 Operation circuit error

the wiring route and installation location.
- Fit a noise filter onto the power supply line.
If the ERROR LED does not turn OFF even after
the above actions are taken, consult your local
Mitsubishi Electric representative.

a|npol Aedsig

N
o

00| [euIlWLIB]
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Error
code

PLC operation at
error occurrence

Contents of error

PLC hardware error [M8061(D8061)]

Action

76103 VO 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
Stops 24V power failure occurs in a powered extension
6106 operation 1/0 table creation error (CPU error) unit. (The error occurs if the 24V power is not
supplied for 10 seconds or more after the main
power is turned ON.)
Check the number of the connected special function
6107 System configuration error units/blocks. For certain special function units/
blocks, the connectable number is limited.
PLC/PP communication error (D8062)
0000 — No error
6201 Parity, overrun or framing error Check the cable connection between the
6202 Communication character error programming panel (PP) / programming device and
6203 Communication data sum check error the PLC. This error may occur when a cable is
6204 Data format error disconnected and reconnected during PLC
6205 | Continues Command error monitoring.
T operation When the memory cassette is used, check whether
it is mounted correctly.
6230 Memory cassette write error If the problem persists, something may be

Serial communication error 1

[M8063 (D8063)]

malfunctioning inside the PLC. Consult your local
Mitsubishi Electric representative.

0000 — No error
6301 Parity, overrun or framing error
“ 6302 | Communication character error » Inverter communication, computer link and
6303 | Communication data sum check error programming:
6304 | Communication data format error Ensure that the communication parameters are
6305 | Command error correctly set according to their applications.
" 6306 | Communication time-out detected » N:Nnetwork, paraliel link, ete.:
6307 | Modem initialization error Check programs according to applications.
| * Remote maintenance:
ﬂ N:N network pargmeter error Ensure modem power is ON and check the
ﬂ Continues N:N Netvyork setting error settings of the AT commands.
6312 operation Parallel link character error « Wiring:
6313 Parallel link sum error Check the communication cables for correct
6314 Parallel link format error wiring.
6320 Inverter communication error
When the memory cassette is used, check whether
it is mounted correctly.
6330 Memory cassette write error If the problem persists, something may be
malfunctioning inside the PLC. Consult your local
Mitsubishi Electric representative.
6340 Special adapter connection error Check connection of the special adapter.
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ey PR GRE Rt ol Contents of error Action
code | error occurrence
Parameter error [M8064(D8064)]
0000 — No error
6401 Program sum check error * STOP the PLC, and correctly set the parameters.
6402 Memory capacity setting error * Check that the following functions are not
6403 Latched device area setting error used with an unsupported PLC version when a
6404 Comment area setting error memory cassette is attached:
6405 File register area setting error - Permanent PLC lock (supported in Ver. 2.61
Special unit (BFM) initial value setting, positioning or later)
6406 ) . . .
instruction setting sum check error - Read-protect the execution program for
6407 Special unit (BFM) initial value setting, positioning block passwords (supported in Ver. 3.00 or
instruction setting error later)
6409 Stops Other setting error - FX3U-FLROM-1M (supported in Ver. 3.00
; or later)
operation _
» STOP the PLC, and correctly set the special
. parameters.
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 (D8489), confirm troubleshooting for special
adapters/special blocks, and set special

6421 Special parameters setting error P P P

parameters correctly.
Set special parameters correctly, turn OFF the
power, and then turn ON the power.

Syntax error [M8065(D8065)]

0000 — No error
Incorrect combination of instruction, device symbol
6501 .
and device number
6502 | No OUT T or OUT C before setting value
T + No setting value after OUT T or OUT C
6503 » Insufficient number of operands for an applied
instruction
Stops + Same !abel number is us'ed more than once. During programming, each inst‘ruction‘is chec_ked. If
6504 ; + Same interrupt input or high-speed counter input | a syntax error is detected, modify the instruction
operation is used more than once. correctly.
6505 Device number is out of allowed range.
" 6506 | Invalid instruction
6507 | Invalid label number [P]
6508 | Invalid interrupt input [I]
T 6509 | Other error
T 6510 | MC nesting number error
Circuit error [M8066(D8066)]
0000 — No error
6610 LD, LDl is continuously used 9 times or more.
W More ANB/ORB instructions than LD/LDI
instructions
| Less ANB/ORB instructions than LD/LDI
6612 . )
instructions
" 6613 | MPS is continuously used 12 times or more. This error occurs when a combination of instructions
" 6614 | No MPS instruction is incorrect in the entire circuit block or when the
6615 Stops No MPP instruction relationship between a pair of instructions is
W operation No coil between MPS, MRD and MPP, or incorrect incon:rect. ' o
combination Modify the instructions in the program mode so that
Instruction below is not connected to bus line: their mutual relationship becomes correct.
6617 STL, RET, MCR, P, |, DI, El, FOR, NEXT, SRET,
IRET, FEND or END
STL, MC or MCR can be used only in main
6618 program, but it is used elsewhere (e.g. in interrupt

routine or subroutine).
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Error
code

Circuit error [M8066(D8066)]

6619
6620
6621

6622
6623
6624

6625

6626

T 6627 |
6628
T 6629 |
6630

6631
6632

PLC operation at
error occurrence

Stops
operation

Contents of error

Invalid instruction is used in FOR-NEXT loop:
STL, RET, MC, MCR, | (interrupt pointer) or IRET.

FOR-NEXT instruction nesting level exceeded

Numbers of FOR and NEXT instructions do not
match.

No NEXT instruction

No MC instruction

No MCR instruction

STL instruction is continuously used 9 times or
more.

Invalid instruction is programmed within STL-RET
loop:
MC, MCR, | (interrupt pointer), SRET or IRET.

No STL instruction

Invalid instruction is used in main program:
| (interrupt pointer), SRET or IRET

No P or | (interrupt pointer)

No SRET or IRET instruction
STL-RET or MC-MCR instructions in subroutine

SRET programmed in invalid location

FEND programmed in invalid location

Action

This error occurs when a combination of
instructions is incorrect in the entire circuit block or
when the relationship between a pair of instructions
is incorrect.

Modify the instructions in the program mode so that
their mutual relationship becomes correct.

Operation error [M8067(D8067)]

0000

No error

6701

6702
6703

6704
6705
6706

6707

6708

6709

Continues
operation

» No jump destination (pointer) for CJ or CALL
instruction

» Label is undefined or out of PO to P4095 due to
indexing

» Label P63 is executed in CALL instruction;
cannot be used in CALL instruction as P63 is for
jumping to END instruction.

CALL instruction nesting level is 6 or more

Interrupt nesting level is 3 or more

FOR-NEXT instruction nesting level is 6 or
more.

Operand of applied instruction is inapplicable
device.

Device number range or data value for operand of
applied instruction exceeds limit.

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.

Even if the syntax or circuit design is correct, an
operation error may still occur.

For example:

"T200Z" itself is not an error. But if Z had a value of
400, the timer T600 would attempt to be accessed.
This would cause an operation error since there is
no T600 device available.

FROM/TO instruction error

This error occurs in the execution of operation.

* Review the program and check the contents of
the operands used in applied instructions.

» Verify that the specified buffer memories exist in
the counterpart equipment.

» Verify that extension cables are correctly
connected.

Other (e.g. improper branching)

This error occurs in the execution of operation.
Review the program and check the contents of the
operands used in applied instructions.

Even if the syntax or circuit design is correct, an
operation error may still occur.

For example:

"T200Z" itself is not an error. But if Z had a value of
400, the timer T600 would attempt to be accessed.
This would cause an operation error since there is
no T600 device available.

284



FXsu Series Programmable Controllers
User’'s Manual - Hardware Edition

14 Test Operation, Adjustment, Maintenance and Troubleshooting
14.6 Judgment by Error Codes and Representation of Error Codes

Error
code
Operatio
6710

6730
6732

6733
6734

6735
6736

6740

6742
6743
6744
6745
6746

6747

6748

6749

6750

6751

6752

Continues
operation

PLC operation at
error occurrence
n error [M8067(D806

Contents of error

)

Mismatch among parameters

Action

This error occurs when the same device is used
within the source and destination in a shift
instruction, etc.

Incorrect sampling time (TS) (TS < 0)

Incompatible input filter constant (o)
(o <0o0r100<a)

Incompatible proportional gain (KP) (KP < 0)

Incompatible integral time (T1) (TI < 0)

Incompatible derivative gain (KD)
(KD < 0 or 201 < KD)

Incompatible derivative time (TD) (TD < 0)

<PID instruction is stopped.>

This error occurs in the parameter setting value or
operation data executing PID instruction.

Check the contents of the parameters.

Sampling time (TS) < Scan time

<Auto tuning is continued.>
The operation is continued in the condition
"sampling time (TS) = cyclic time (scan time)".

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 operation

<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.
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FXsu Series Programmable Controllers
User’'s Manual - Hardware Edition

14 Test Operation, Adjustment, Maintenance and Troubleshooting
14.6 Judgment by Error Codes and Representation of Error Codes

Error
code
Operatio

6753

6754

6755

6756

6757

6758

6759

6760

6762

6763

6764

6765

6770

PLC operation at
error occurrence
n error [M8067(D806

Contents of error

)

<Limit cycle method>

Abnormal output set value for auto tuning
[ULV (upper limit) < LLV (lower limit)]

<Limit cycle method>
Abnormal PV threshold (hysteresis) set value for
auto tuning (SHPV < 0)

Action

<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 (), or set a smaller value to the PV
threshold (SHPV) for auto tuning, and then check the
result for improvement.

<Limit cycle method>
Auto tuning result exceeds proportional gain. (KP =
outside range from 0 to 32767)

<Auto tuning is finished (KP = 32767). — PID
operation is started.>

The variation of the measured value (PV) is small
compared with the output value. Multiply the
measured value (PV) by "10" so that the variation of
the measured value will increase during auto tuning.

Continues

<Limit cycle method>
Auto tuning result exceeds integral time.
(T1 = outside range from 0 to 32767)

operation

<Limit cycle method>
Auto tuning result exceeds derivative time.
(TD = outside range from 0 to 32767)

<Auto tuning is finished (Kp = 32767). — PID
operation is 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 (), or set a smaller value to the PV
threshold (SHPV) for auto tuning, and then check the
result for improvement.

ABS data read from servo sum check error

Check servo wiring and parameter setting. Also
check ABS instruction.

Port specified by inverter communication instruction
is already used in another communication.

Check to make sure the port is not specified by
another instruction.

1) Input (X) specified by DSZR, DVIT or ZRN
instruction is already used in another
instruction.

2) The interrupt signal device for DVIT instruction
is outside the allowable setting range.

1) Check to make sure the input (X), as specified
by DSZR, DVIT or ZRN instruction, is not being
used for the following purposes:

- Input interrupt (including the delay function)
- High-speed counter C235 to C255

- Pulse catch M8170 to M8177

- SPD instruction

2) Check the contents of D8336 for the correct
interrupt signal specification for DVIT instruction.

Pulse output number is already used in a
positioning instruction or pulse output instruction
(PLSY, PWM, etc.).

Check to make sure the pulse output destination is
not being driven by another positioning instruction.

Number of applied instruction exceeds limit.

The number of times an applied instruction is used
in the program exceeds the specified limit.

Memory cassette write error

When the memory cassette is used, check whether
it is mounted correctly.

If the problem persists, something may be
malfunctioning inside the PLC. Consult your local
Mitsubishi Electric representative.
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14 Test Operation, Adjustment, Maintenance and Troubleshooting
14.6 Judgment by Error Codes and Representation of Error Codes

Error
code
Operatio

6771

6772

6773

PLC operation at
error occurrence
n error [M8067(D806

Contents of error

)

Memory cassette is not connected.

Action

Check whether the memory cassette is mounted
correctly.

Continues
operation

Memory cassette is write protected.

The write-protect switch of the memory cassette was
set to ON when data was transferred to the flash
memory.

Access error to flash memory during writing in RUN
mode

Special block error [M8449 (D8449)]

0020""
00217
0022""
0025™"
0026""

030"

080"

090"

General data sum error

General data message error

System access error

Access sum error in other station via CC-Link

Message error in other station via CC-Link

While data was written in the RUN mode, data was
transferred to (read from or written to) the flash
memory.

Verify that extension cables are correctly connected.

Continues

General data writing error to memory cassette

When the memory cassette is used, check whether
it is mounted correctly.

If the problem persists, something may be
malfunctioning inside the PLC. Consult your local
Mitsubishi Electric representative.

operation

FROM/TO error

This error occurs in the execution of operation.

* Review the program and check the contents of
the operands used in applied instructions.

» Verify that the specified buffer memories exist in
the counterpart equipment.

» Verify that extension cables are correctly
connected.

Peripheral equipment access error

Special parameter error [M8489 (D8489)]

» Check the cable connection between the
programming panel (PP) / programming device
and the PLC.

» Verify that extension cables are correctly
connected.

Turn OFF the power, and check the power supply

occurred.

“ . A
Lot Special parameter setting time-out error and connection of special adapters/special blocks.
Special parameters are set improperly.
» Confirm troubleshooting for special adapters/
- . . special blocks, and set special parameters
0002 Special parameter setting error correctly
Continues » Set special parameters correctly, turn OFF the
operation power, and then turn ON the power.
P Special parameters are set, but special adapters/
o Special parameter transfer target unconnected special blocks are not connected.
003 error Check whether special adapters/special blocks
are connected.
Check that special parameters with unsupported
00042 Special parameter unsupported function settings are not set for connected special
adapters/special blocks.
*1.  The unit number 0 to 7 of the special function unit/block error is put in [J.

"OO" indicates the following values for each special adapter/special block where an error has

If an error has occurred in 2 or more special adapters/special blocks, "[1[1" indicates the lowest unit
number among the special adapters/special blocks in which an error has occurred.

Value of LILI (decimal) Special adapter/special block where an error has occurred
00 Special block (Unit number 0)
10 Special block (Unit number 1)
20 Special block (Unit number 2)
30 Special block (Unit number 3)
40 Special block (Unit number 4)
50 Special block (Unit number 5)
60 Special block (Unit number 6)
70 Special block (Unit number 7)
81 Special adapter (Communication channel 1)
82 Special adapter (Communication channel 2)
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FXsu Series Programmable Controllers 14 Test Operation, Adjustment, Maintenance and Troubleshooting
User’'s Manual - Hardware Edition 14.6 Judgment by Error Codes and Representation of Error Codes

EI‘I:OI‘ icheiatioalat Contents of error Action
bit error occurrence
Special block error condition [D8166]
b0 Unit 0 access error
b1 Unit 1 access error This error occurs when an operation is executed
o2 | Unit 2 access orror or when the END instruction is executed.
* Review the program and check the contents of
b3 Continues Unit 3 access error the operands used in applied instructions.
b4 operation Unit 4 access error » Verify that the specified buffer memories exist
b5 | Unit 5 access error in the counterpart egmpment.
| « Verify that extension cables are correctly
b6 Unit 6 access error connected.
b7 Unit 7 access error
b8 to
b15 — Not used
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14.7

Troubleshooting

— For the procedures on running and stopping the PLC, refer to Section 14.2.
— For the procedures on operating the display module, refer to Chapter 19.
— For the procedures on operating peripheral devices, refer to the manuals for the peripheral devices.

14.7.1 Output does not operate (main unit and input/output extension blocks)
1. 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.
2. 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.
14.7.2 24V DC input does not operate (main unit and input/output extension blocks)
1. Input does not turn on.
Disconnect the external wiring and connect the S/S terminal and the 0V terminal or the 24V terminal.
Short-circuit the OV 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
When inout turns on Check that the input device does not have a built-in diode or parallel resistance.
input tu If so, refer to Subsection 10.2.3.
Measure the voltage between the OV terminal or 24V terminal not connected to the S/S
When input does not | terminal and the input 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.
2. Input does not turn off.

Check for leakage current from input devices.
If the leakage current is 1.5mA or more, it is necessary to connect a bleeder resistance.
— For details on the measures, refer to Subsection 10.2.3.
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FXsu Series Programmable Controllers 14 Test Operation, Adjustment, Maintenance and Troubleshooting
User’'s Manual - Hardware Edition 14.7 Troubleshooting

14.7.3

Cautions on registering a keyword

14.7.4

. Cautions on registering a keyword

The keyword limits access to the program prepared by the user from peripheral devices.

Retain the keyword carefully.

If you forget the keyword, you cannot operate the PLC online from a programming tool depending on the type
of programming tool and the registered keyword.

. Cautions on using peripheral devices not supporting the second keyword

Sequence programs for which the second keyword has been registered cannot be all-cleared using a
peripheral device that does not support the second keyword (such as GX Developer earlier than Ver. 8.24A).

. Cautions on using peripheral devices not supporting the customer keyword

Sequence programs for which the customer keyword has been registered cannot be all-cleared using a
peripheral device that does not support the customer keyword (such as GX Developer earlier than Ver.
8.89T).

Non-resettable protect function
When the non-resettable protect function is set, the protect function cannot be reset.

. Cautions on using a memory cassette in which keywords are already set

In FX3u PLCs whose version is earlier than Ver. 2.61, do not use a memory cassette in which the customer
keyword or permanent PLC lock is set.

If a memory cassette where the permanent PLC lock is set is used in an FX3U PLC whose version is earlier
than Ver. 2.61, the PLC does not run normally.

If the PLC memory is cleared or the keyword is canceled in a PLC whose version is earlier than Ver. 2.61 for
a memory cassette where the customer keyword or permanent PLC lock are set, access restrictions of the
keyword may not be removed normally.

Cautions on using block password

Note the following cautions when using a block password for which the setting "Read-protect the execution
program.” is valid.

* In a PLC that has been written to by a computer using a project including a block password for which the
setting "Read-protect the execution program." is valid, restoration of programs is enabled only when the
PLC is able to store symbolic information.

To allow for editing of the program by peripheral devices that do not support symbolic information (only
supported in GX Works2 Ver. 1.62Q or later), do not use a block password for which the setting "Read-
protect the execution program." is valid.

* When a peripheral device tries to read an execution program from a PLC that has been written to by a
computer using a project including a block password for which the setting "Read-protect the execution
program.” is valid, a communication error occurs and reading is disabled.

» For writing a program using a peripheral device other than GX Works2 (Ver. 1.62Q or later) to a PLC that
has been written to by a computer using a project including a block password for which the setting "Read-
protect the execution program.” is valid, execute "Clear PLC memory" to clear programs before writing.

If a program is written without executing "Clear PLC memory" in advance, the written program cannot be
read.

+ Itis not possible to write programs including a block password for which the setting "Read-protect the
execution program.” is valid to a FX3u PLC whose version is earlier than Ver. 3.00.

+ If a memory cassette storing a program that includes a block password for which the setting "Read-protect
the execution program.” is valid is used for a FX3u PLC whose version is earlier than Ver. 3.00, the FX3u
PLC does not run normally.
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;A
15. FX2N-32/48E*-* (Input/Output Powered Extension Units)

DESIGN PRECAUTIONS @ DANGER

1)

2)

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

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

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

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

WIRING PRECAUTIONS @DANGER

* 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.
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FXsu Series Programmable Controllers 15 FX2N-32/48E*-* (Input/Output Powered Extension Units)
User’'s Manual - Hardware Edition

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 9.4).

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 that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

Make sure to properly wire the FX3U Series main unit and FXoN/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.
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15 FX2N-32/48E*-* (Input/Output Powered Extension Units)

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 | L 24V DC = Relay | Terminal block |
(sink/source)
24VDC | 48 | K IV DC = Triac |
(sink) N Transistor
9| 100V AC | (source)
> Transistor (sink)
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.

— For details on sink and source, refer to Subsection 10.1.1.
:Sink [-common], :Source [+common]

Input Output
Model Number | Common wiring Number | Common wiring
Type of points system Type of points system
AC power supply common to 24V DC sink and source input
FX2N-32ER-ES/UL Source
Relay
FX2N-48ER-ES/UL 24 24 -
24V DC
FX2N-32ET-ESS/UL 16 T . 16
ransistor
FX2N-48ET-ESS/UL 24 Sink 24
AC power supply only for 24V DC sink input
FX2N-32ER
Relay
FX2N-48ER 24 24 -
FX2N-32ES 24V DC 16 Triac(SSR) 16 -
FX2N-32ET 16 16 Sink
Transistor
FX2N-48ET 24 Sink| 24 Sink

AC power supply only for 100V AC

FX2N-48ER-UA1/UL

DC power supply common to 24V DC sink and

FX2N-48ER-DS

100V AC

24V DC 24

FX2N-48ET-DSS
DC power supply only
FX2N-48ER-D

source input

Relay

for 24V DC sink input

FX2N-48ET-D

24V DC 24

Relay ”
Transistor
Sink Relay

24
Sink Transistor

Sink

Connection
type

Terminal
block

Terminal
block

Terminal

block

Terminal
block

Terminal
block
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FXsu Series Programmable Controllers

User’'s Manual - Hardwa

re Edition

15 FX2N-32/48E*-* (Input/Output Powered Extension Units)

15.2 Power Supply Specifications (Power Supply Input/24V DC Service Power Supply)

15.2 Power Supply Specifications
(Power Supply Input/24V DC Service Power Supply)

ltem FX2N-32ER-ES/UL Eiﬁ:gg:g FX2N-48ER-ES/UL FX2N-48ER
FX2N-32ET-ESS/UL FX2N-48ET-ESS/UL FX2N-48ET
FX2N-32ET
Classification FX2N powered extension unit
Supply voltage 100 to 240V AC
Allowable supply voltage range 85 to 264V AC
Rated frequency 50/60 Hz
Power fuse 250V 3.15 A(3 A) 250V 5A

Rush current

100V AC

Up to 40 A, 5 ms or less

200V AC

Up to 60 A, 5 ms or less

Power consum

ption

30w

3/5W

24V DC

Without extension
block

24V DC, 250 mA or less

24V DC, 460 mA or less

service power
supply

With extension
block

When input/output extension blocks are connected, 24V DC service power is

consumed by them.

— For details, refer to Section 6.6.

Connection type

Removable terminal block (M3 screw)

FX2N-48ER-DS FX2N-48ER-D
Item FX2N-48ER-UAT/UL FX2N-48ET-DSS  FX2N-48ET-D
Classification FX2N powered extension unit
Supply voltage 100 to 240V AC 24V DC
Allowable supply voltage range 85 to 264V AC +20%, -30%
Power fuse 250V 5A
100V AC Upto 40 A, 5 ms or less -
Rush current
200V AC Up to 60 A, 5 ms or less -
Power consumption 35W 30 W
24V DC service power supply None

Connection type

Removable terminal block (M3 screw)

15.2.1 Weight, accessories, etc.

FX2N-32ER FX2N-48ER-ES/UL FX2N-48ER
ltem FX2N-32ER-ES/UL FX2N-32ES FX2N-48ET-ESS/UL FX2N-48ET FX2N-48ER-
FX2N-32ET-ESS/UL FX2N-32ET FX2N-48ER-DS FX2N-48ER-D UA1/UL
FX2N-48ET-DSS FX2N-48ET-D
Weight 0.65 kg (1.43 Ibs) 0.85 kg (1.87 Ibs) 1.00 kg (2.2 Ibs)
+ Terminal protective cover (2 pcs.)
(Fitted to FX2N-32ER-ES/UL, FX2N-32ET-ESS/UL, FX2N-48ER-ES/UL, FX2N-48ET-ESS/UL and
A , FX2N-48ER-UA1/UL, FX2N-48ER-DS, FX2N-48ET-DSS)
ceessories » Extension cable (55 mm (2.16"))
Optional extension cables (FXoN-30EC and FXoN-65EC) are available.
* Input/output number label
Others * The terminal block uses M3 terminal screws.
+ Installation of the DIN46277 (35 mm (1.37") wide) rail or screws.
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15 FX2N-32/48E*-* (Input/Output Powered Extension Units)
15.2 Power Supply Specifications (Power Supply Input/24V DC Service Power Supply)

11
15.2.2 Part names ox
1. Front g

[1] Top cover

[4] Input display LEDs

-
N

—|7[5] Terminal block covers

. o

S

=%

) ) ) =

MITSUBISHI | w53838882%7 (39887 «—[6] Extension device connecting =

fresases o | Power «

I connector cover

WESBRoER | or$983883068( 38883 [7] POWER LED 1 3
53

EE

5(0

o —— . 3
[8] Output display LEDs % S

(2]

[2] DIN rail mounting hooks —

[1] Top cover

[2] DIN rail mounting hooks
(2 places)

[3] Model name (abbreviation)
[4] Input display LEDs (red)

[5] Terminal block covers

[6] Extension device connecting
connector cover

[71 POWER LED (green)
[8] Output display LEDs (red)

——[3] Model name

-
=

When adding this to the main unit, connect the supplied extension cable or g'§§
the optional extension cable to the connector under this top cover. %% ECG
=)
The input/output powered extension unit can be installed on DIN rail %% 2
(35 mm (1.38") wide). g-f”

The model name of the input/output powered extension unit is indicated.

When an input terminal (X0, X1, etc.) is turned on, the corresponding LED

lamps are also turned on. X35
The input numbers change depending on input/output allocation. §§ %
The input/output powered extension unit (48 points type) assigns input S ==
numbers in ascending order from A—B—C below. s &

Al0OO0OO0O0O000! 100000000
:01234567 01 2 3 4 5 6 7

@)
-

$300|g
UoISUBIX
ndino/nduj »

The covers can be opened about 90° for wiring.
Keep the covers closed while the PLC is running (the unit power is on).

-_—
~J

com
Connect the extension cable of input/output powered extension unit/block 3—% FE’
or special function unit/block to the extension device connecting connector »nS
. e}
under this cover. =
<

FX3u Series extension devices, FX2N Series extension devices and FXoN
Series special function devices are compatible and can be connected.

— For details on extension devices, refer to Chapter 15,

Chapter 16 and Section 18.1.

The LED lamp is on (green) while the power supply terminal is on.

-
oo

suondo
pue spun
X3 Jayl0

When an output terminal (YO, Y1, etc.) is turned on, the corresponding
LED lamps are also turned on. The output numbers change depending on
input/output allocation.

The input/output powered extension unit (48 points type) assigns output
numbers in ascending order from A—B—C below.

-_—
QO uosus

A{00000000} {00000000iC &
10123456 7! 101234586 7! 5
Bi{0000000O0! 20
10123 456 7! »

=l
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When the terminal block covers are open

[10] Input (X) terminals
[11] Terminal block fitting screws

[9] Power supply terminal — -]

[12] Terminal names
[13] Terminal block covers

[12] Terminal names

[14] Output (Y) terminals
[11] Terminal block mounting screws

[15] Terminal protectors

[9] Power supply terminal Connect the power supply to the input/output powered extension unit at
this terminal.
[10] Input (X) terminals Wire switches and sensors to these terminals.

[11] Terminal block mounting screws If the input/output powered extension unit must be replaced, loosen these
screws to remove the upper part of the terminal block.
— For anchoring the terminal block, refer to Subsection 9.1.2.

[12] Terminal names The signal names for the power supply, input terminals and output
terminals are shown.

[13] Terminal block covers Protects the upper and lower stages of the terminal block.

[14] Output (Y) terminals Wire the intended loads (contactors, solenoid valves, etc.) to these
terminals.

[15] Terminal protectors A terminal protector (refer to the following drawing) is fitted to the lower

stage of each terminal block to prevent fingers from touching terminals,
thereby improving the safety.

2. Side
[ To o[ ]

E = [1] Nameplate
§ | 5 [2] DIN rail mounting groove

C —

[1] Nameplate The product model name, control number and power supply

specifications are shown.
[2] DIN rail mounting groove The unit can be installed on a 35 mm (1.38") wide DIN46277 rail.
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15.3 FX2N-32ER-ES/UL, FX2N-48ER-ES/UL, FX2N-48ER-DS =
S 7
o
15.3.1 Product specifications S
The generic specifications are the same as those for the main unit. 1 2
— For the generic specifications, refer to Section 4.1.
For external wiring, refer to the following chapters. o
— Refer to Chapter 9 for power supply wiring. 2
— Refer to Chapter 10 for input wiring. =
— Refer to Chapter 12 for output wiring. 3
1. Power supply specifications
— For the power supply specifications, refer to Section 15.2. 1 3
s g L . 5=
2. Input specifications (for sink input [-common] and source input [+common]) 55
cCQ
Item FX2N-32ER-ES/UL FX2N-48ER-ES/UL, FX2N-48ER-DS %é"
Number of input points 16 points 24 points &
Connection type Removable terminal block (M3 screw)
Input form sink/source 1 4
Input signal voltage 24V DC + 10%"! J55
=20
Input signal current 5 mA/24V DC %% éﬁ
=)
Input impedance 43KkQ 25~
o
L Input ON current 3.5 mA or more/24V DC =2
Input sensitivity Inout OFF =
current npu 1.5mA orless
current
Input response time About 10 ms mo=
223
No-voltage contact input 2 S
Input signal form Sink: NPN open collector transistor g'ag
Source: PNP open collector transistor S 2
Input circuit insulation Insulation with photocoupler &
Indication of input operation LED on panel is lit when there is input. 1

» AC power supply type

WS
Sink input wiring Source input wiring §§T:;
2K o)
| Fuse I Fuse S5
~ L ~ L =4
= N ~ = N ~
L_ 100 to 240V AC L_ 100 to 240V AC
_S/S_lo —S/S:lo 17
ov J ov com
24V 24V 2E5
- —
Teayll Tr4y[0 2
1 4.3kQ — 4.3kQ
[—C'—| X I—/— [—C'—| X |—/— 1 8

Input circuit diagram
» DC power supply type

£se
Sink input wiring Source input wiring §§ﬁ1
| Fuse l Fuse gz
o= CT) II o= C? J {I =
24V 24V
—[ssH |24 —Is/s 24 19
ov ., ov ., -
24V 24V 'ng_’
| o | o z
i 2
D=3y D4.3kg Deay [34.3kQ 5
[—:'—| X |—/— [—:'—| X |—/— 20

*1.  The DC power type applies to the power supply voltage in "Power Supply Specifications (Power Supply
Input/24V DC Service Power Supply)."

*2. Do not connect with OV and 24V terminals.
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3. Output specifications (relay output type)

Item FX2N-32ER-ES/UL FX2N-48ER-ES/UL, FX2N-48ER-DS
Number of output points 16 points 24 points
Connection type Removable terminal block (M3 screw)
Output unit 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)
Output circuit insulation Mechanical insulation
Indication of output operation When power is applied to relay coil, LED is lit.
2A/point 2A/point
The total load current per common The total load current per common
. terminal should be the following value. |terminal should be the following value.
Resistance . . . .
load * 4 output points/common terminal: 8 A|+ 4 output points/common terminal: 8 A
Max. load or less or less
ax.loa » 8 output points/common terminal: 8 A
or less
80 VA
Inductive load — For the product life, refer to Subsection 4.4.2.
— For cautions on external wiring, refer to Subsection 12.2.4.

Open circuit leakage current -

Min. load 5V DC, 2 mA (reference value)
OFF—ON Approx. 10 ms
ON—OFF Approx. 10 ms

Response time

Output circuit diagram

A number (1 or more) is entered in[]of [COM[]].

15.3.2 External dimensions

FX2N-32ER-ES/UL
2-04.5 mounting holes

Unit : mm (inches)

14 = —
] f i
R T X0 T2 T X T X6 TX0 T X2 T4 TXe T T =
009Q0000 /\'5-
wrsesin | WEEEEEEEE |1 2|5
e
e o Q
MBS |owgb8addss 8=
e S 3 000000000
mmxxxxmxxmzug(@ £
B0 eeBEeeEeREIE ‘
T L
140 (5.52") (mounting hole pitch | .36"
(5.52") ( g hole pitch) | 4 9(036 _
150 (5.91") 87 (3.43") The terminal block uses

M3 terminal screws.
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FX2N-48ER-ES/UL, FX2N-48ER-DS ox
2S
4-04.5 mounting holes Unit : mm (inches) g-‘é’
<-j{ ) @ — ‘ &
i"‘U"“""‘n""‘i‘,wm;"“l"‘f"‘i"“""‘ﬂ2‘3© é 000000000
T e | L30038370 27280 % | | |o 12
MITSUBISHI o S ED
. c |© o
Lo =
WELSESFYo8ER SE|S -t
e e e e | 3 000000000 §
E{m © 3 =
i \ = | | | el ZKR} - ‘
C— J = L
172 (6.78") (mounting hole pitch) 9 (0.36") 13
" 87 (3.43"
182 (7.17") (343" 5=
The terminal block uses 3=
M3 terminal screws. =&
g
15.3.3 Terminal layout
FX2N-32ER-ES/UL 558
[ L [SIS[OV]X0[ X2 X4 X6 X0 [X2 [ X4 X6] + | 532
[L [N - [24V[X1[X3[X5][X7[X1[X3[X5[X7 g3
3

FX2N-32ER-ES/UL

rys

[YO[Y2] - [Y4]Yv6] - [YO[Y2] » [Y4]VY6] - g5E
[com ] YA TY3Jcome Y5 Y7 Jeond Y1TY3Jcom Y5TY7] 8§89
c 2

FX2N-48ER-ES/UL

[ £ [S/S[OV]XO[X2[X4[X6]X0[X2[X4[X6]X0[X2[X4[X6] - 16_
[L]N] « PaVI X1 X3[X5] X7 [ X1 X3[X5[X7[X1[X3[X5] X7 g3
FX2N-48ER-ES/UL s

[Yo]Y2] - JY4]Y6] - JYO]Y2] - [Y4]Y6]YO]Y2][Y4]Y6 coms 17
[com] Y1 [ Y3 fcome] Y5] Y7 Jeoms| Y1[Y3Jcom| Y5[Y7|Y1]Y3][Y5[Y7] com

— @),
FX2N-48ER-DS gg

[ £ [s/SJov]Xo[X2]X4[X6]X0[X2]X4[X6 [X0[X2[X4[X6] « | b
[@]O] « AV XI[X3][X5[X7[X1[X3[X5]X7 [X1[X3[X5[X7] 18

ocQ

FX2N-48ER-DS %%g

3%’_55

[YOo[Y2] - JYya]Yy6] - JYo[Y2] - [Y4]Y6]YO]Y2]Y4]YG6 |coms §

[comt] Y1 [Y3 |coma| Y5 | Y7 |coms] Y1 | Y3 Joomd] Y5]Y7]Y1]Y3]Y5]VY7] >
S
8
2
=
g
5
&
3
g
@
g
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15.4 FX2N-32ET-ESS/UL, FX2N-48ET-ESS/UL, FX2N-48ET-DSS

15.4.1 Product specifications

The generic specifications are the same as those for the main unit.

— For the generic specifications, refer to Section 4.1.
For external wiring, refer to the following chapters.

— Refer to Chapter 9 for power supply wiring.
— Refer to Chapter 10 for input wiring.
— Refer to Chapter 12 for output wiring.

1. Power supply specifications
— For the power supply specifications, refer to Section 15.2.

2. Input specifications (for sink input [-<common] and source input [+common])

Item FX2N-32ET-ESS/UL FX2N-48ET-ESS/UL, FX2N-48ET-DSS
Number of input points 16 points 24 points
Connection type Removable terminal block (M3 screw)
Input form sink/source
Input signal voltage 24V DC +10%"
Input signal current 5 mA/24V DC
Input impedance 4.3 kQ
. Input ON current 3.5 mA or more/24V DC
Input sensitivity o TOFE
current npu
o s 1.5mA orless
Input response time About 10 ms
No-voltage contact input

Input signal form Sink: NPN open collector transistor

Source: PNP open collector transistor
Input circuit insulation Insulation with photocoupler
Indication of input operation LED on panel is lit when there is input.

* AC power supply type
Sink input wiring Source input wiring
l Fuse | Fuse
~ L ~ L
— N ~ = N ~
L_ 100 to 240V AC L_ 100 to 240V AC
— SIS —l — SIS :l
ov J ov
24V 24V
I I
<Ky =AY
—> 4.3kQ —> 4.3kQ

v_.:._‘_>|<_|_/_ v_.:._‘_>|<_|_/_

» DC power supply type

Input circuit diagram

Sink input wiring Source input wiring
(_!3 Fuse (_!3 Fuse
gox|md i yl
—fsisH |3V —{'Sis 20
ov . ov .
24V 24V
- [ - {
D2y [j4.3kQ D2y D4 )

*1. The DC power type applies to the power supply voltage in "Power Supply Specifications (Power Supply
Input/24V DC Service Power Supply)."

*2. Do not connect with 0V and 24V terminals.
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3. Output specifications (transistor output type)

Item FX2N-32ET-ESS/UL FX2N-48ET-ESS/UL, FX2N-48ET-DSS
Number of output points 16 points 24 points
Connection type Removable terminal block (M3 screw)
Output unit/type Transistor/source output
External power supply 5to 30V DC
Output circuit insulation Insulation with photocoupler
Indication of output operation When photocoupler is driven, LED on panel is lit.
0.5A/point 0.5A/point
The total load current per common ter- | The total load current per common ter-
. minal should be the following value. minal should be the following value.
Resistance . - . .
load * 4 output points/common terminal: 0.8 |« 4 output points/common terminal: 0.8
Max. load A or less Aorless
* 8 output points/common terminal: 1.6
Aorless
Inductive load 12 W/24V DC
Open circuit leakage current 0.1 mA/30V DC
Min. load -
i OFF—ON 0.2 ms or less/200 mA (at 24V DC)
Response time
ON—OFF 0.2 ms or less/200 mA (at 24V DC)
Load
Y
§
R Fuse
Output circuit diagram ;I+ ILVQI
DC power
supply
A common number applies to the [Jof [+V [].
15.4.2 External dimensions
FX2N-32ET-ESS/UL
2-04.5 mounting holes Unit : mm (inches)
CLELLLEIEs | 8 S B MU
MITSUBISHI | w§$888888 IR
T 2l
L oY
WEISEFOET | rd88dedad S % S
B 8 goooooooouoo
é ol
= J =) L L
140 (5.52") (mounting hole pitch) 9 (0.36")
150 (5.917) 87 (3.43") The terminal block uses

M3 terminal screws.
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15.4 FX2N-32ET-ESS/UL, FX2N-48ET-ESS/UL, FX2N-48ET-DSS

FX2N-48ET-ESS/UL, FX2N-48ET-DSS
4-64.5 mounting holes

Unit : mm (inches)

90099900 00000000

nnnnnnnnn

01234858687012345887

80 (3.15")
(mounting hole pitch)
90 (3.55")

guuguuuouu

et
ll:"H = @

|

|

0000000000N

172 (6.78") (mounting hole pitch)

182 (7.17") 87 (3.43")

L

‘J_ 9 (0.36")

15.4.3 Terminal layout

The terminal block uses
M3 terminal screws.

FX2N-32ET-ESS/UL

[ L [SIS[OV]X0[X2[ X4 X6] X0 [X2[ X4 X6
[L]NT - PAV[X1[X3[X5][X7[X1[X3[X5][X7

FX2N-32ET-ESS/UL

[Yo[Y2] - [Ya[Ye[ - [Yo[Y2] - [Y4[Y6] -

FVOYTTY3RVAIY5 Y7V YT Y3 VI Y5 Y7

FX2N-48ET-ESS/UL

[ L [S/S[OV]X0[X2 [ X4 [ X6 [ X0 [ X2 [ X4 [ X6 XO| X2| X4|X6] + |
[L]NT - PAVIX1[X3[X5[X7[X1[X3][X5] X7 [ X1[X3[X5] X7

FX2N-48ET-ESS/UL

[YO[Y2[ - [Y4[Y6] - [YO[Y2] - [Y4]Y6]Y0O[Y2]Y4[Y6[+V4]

FVOYTTY3FVAIY5 Y7V Y1 [ Y3V Y5 Y7 YT Y3 Y5 Y7]

FX2N-48ET-DSS

| L [S/S[oV[X0[X2[X4[X6][X0[X2[X4]X6[X0[X2[X4][X6] - |
[B]O] - 24V X1 X3][X5][X7 [ X1[X3[X5] X7 [X1[X3[X5]X7 ]

FX2N-48ET-DSS

[Yo[Y2] - |[Y4]Y6] - [YO[Y2] - [Y4]Y6]YO[Y2]Y4]Y6[+V4]

[+vO] YT Y3[+V1] Y5 Y7 [+Vv2] Y1]Y3[+V3[ Y5]Y7[Y1]Y3]Y5]Y7]
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15.5 FX2N-32ER, FX2N-48ER, FX2N-48ER-D =
2
15.5.1 Product specifications
The generic specifications are the same as those for the main unit. 1 2
— For the generic specifications, refer to Section 4.1. o
For external wiring, refer to the following chapters. =]
— Refer to Chapter 9 for power supply wiring. =
— Refer to Chapter 10 for input wiring. &
— Refer to Chapter 12 for output wiring.
1. Power supply specifications 1 3
— For the power supply specifications, refer to Section 15.2. §=
o>
cCQ
2. Input specifications (sink input [-common]) %é“
(0]
Item FX2N-32ER FX2N-48ER, FX2N-48ER-D ?
Number of input points 16 points 24 points 1 4
Connection type Removable terminal block (M3 screw) ey
=
Input form Sink g %ﬁ
. za®
Input signal voltage 24V DC + 10% ! %§ >
o
Input signal current 5 mA/24V DC §'~‘°
Input impedance 4.3 kQ
Input LTJF;:J;:?N 3.5 mA or more/24V DC e
sensitivity - OFF E%g
current neu 1.5 mA or less 229
current 2 g
Input response time About 10 ms 7
Input signal form No-voltage contact input or NPN open collector transistor 1 6
Input circuit insulation Insulation with photocoupler o=
Indication of input operation LED on panel is lit when there is input. g?z'?:;
w o
* AC power supply type + DC power supply type g‘g
Sink input wiring Sink input wiring =
| Fuse | Fuse
~ L = ® ; 17
N = Q coo
Input circuit diagram | o4+ 100 to 240V AC 47 | *2 2DAE:V =5 c"ab”
COM —{com £s
s
:}1:2‘&52 I :)*2‘“2
X — X —— 18
4.3kQ 4.3kQ 5
8’.

pue sjiun
X3 J8ylo

*1. The DC power type applies to the power supply voltage in "Power Supply Specifications (Power
Supply Input/24V DC Service Power Supply)."

*2. Do not connect with 24+ terminals.

-_—
QO uosus
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3. Output specifications (relay output type)

Item FX2N-32ER FX2N-48ER, FX2N-48ER-D
Number of output points 16 points 24 points
Connection type Removable terminal block (M3 screw)
Output unit Relay
External power supply 250V AC/30V DC or less
Output circuit insulation Mechanical insulation
Indication of output operation When power is applied to relay coil, LED on panel is lit.
2 A/point 2 A/point
The total load current per common ter- | The total load current per common ter-
. minal should be the following value. minal should be the following value.
Resistance . . ; -
load * 4 output points/common terminal: 8 A|« 4 output points/common terminal: 8 A
Max. load or less or less
ax.loa * 8 output points/common terminal: 8 A
or less
80 VA
Inductive load — For the product life, refer to Subsection 4.4.2.
— For cautions on external wiring, refer to Subsection 12.2.4.

Open circuit leakage current -

Min. load 5V DC, 2 mA (reference value)
i OFF—ON Approx. 10 ms
Response time
ON—OFF Approx. 10 ms

Output circuit diagram

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

15.5.2 External dimensions

FX2N-32ER
2-04.5 mounting holes Unit : mm (inches)
A7 NI —
=
lslelelaaiciacia o DN OANATRA
MITSUBISHI | wéosdcess | f‘tj % %‘
- 4
L o 0
MBSO | rddd3sess £
7 T > S —— |
I} 00000000000
@ g
EN = ‘
N .
140 (5.52") (mounting hole pitch) | 9 (0.36")
150 (5.91") 87 (3.43") The terminal block uses

M3 terminal screws.
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FX2N-48ER, FX2N-48ER-D
4-64.5 mounting holes

Unit : mm (inches)

4}{. THaeekEeEeereERa < — ‘
%%%%%%%%%%%8’3%8@%2@8’3@ 6
I Semi e ne ne me e me e me me e ne e m = 00000000000
oooooooooooooooo /\Q-
MITSUBISHI n§383a3ggRreeee” o |
: o | o L“_) o |
Lo|»
o isaassraizaiser o £ ;
HIELSEB FX2-48ER wTg9888839008058050 ®E |8
T T >
. o UUuu0uu00
£
e e
L
172 (6.78") (mounting hole pitch) 9 (0.36")
182 (7.17" 87 (3.43" .
( ) ( ) The terminal block uses

M3 terminal screws.

15.5.3 Terminal layout

FX2N-32ER

EK
[LINT]-

FX2N-32ER

CoM[ X0 [ X2 [ X4 X6 [ X0 [ X2 [ X4 [ X6
24+ X1 X3 X5 [ X7 [X1[X3[X5[X7

[YOo[Y2] « [Yya]Y6] « JYO[Y2] « |Y4]Y6
[comt] Y1 [ Y3 Jcom] Y5 [ Y7 Jcoms] Y1 Y3 come Y5]Y7 |

FX2N-48ER

[ L[ - Joou[X0[X2]X4[X6]X0[X2]X4[X6 [X0[X2[X4[X6] - ]
[ L[ N] « [24+] X1[X3]X5]X7[X1[X3]X5[X7[X1[X3[X5[X7]

FX2N-48ER

[YO[Y2] « JYa]Y6] « JYO[Y2] « [Y4]Y6]YO]Y2]Y4]YG6 [coms
[comt] Y1 [Y3 |come| Y5 | Y7 |coms] Y1 | Y3 Jcomd] Y5]Y7]Y1]Y3]Y5]VY7]

FX2N-48ER-D

[ L] o [oom|XO]X2|X4[X6[X0[X2|X4|X6]|X0[X2|X4]|X6] « |
[@[O] « [24+]X1[X3[X5[X7[X1[X3[X5]X7[X1[X3[X5]X7]|

FX2N-48ER-D

[Yo[Y2] - [v4]v6] - [YO[Y2] - [Y4]Y6]YO|Y2]Y4]Y6 [coms
com] Y1 [ Y3 |come] Y5 ] Y7 fcoms| Y1 Y3 fcome| Y5]Y7[Y1[Y3[Y5[Y7]
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15.6 FX2N-32ET, FX2N-48ET, FX2N-48ET-D

15.6 FX2N-32ET, FX2N-48ET, FX2N-48ET-D

15.6.1 Product specifications

The generic specifications are the same as those for the main unit.

— For the generic specifications, refer to Section 4.1.
For external wiring, refer to the following chapters.

. Power supply specifications

— Refer to Chapter 9 for power supply wiring.
— Refer to Chapter 10 for input wiring.
— Refer to Chapter 12 for output wiring.

— For the power supply specifications, refer to Section 15.2.

. Input specifications (sink input [-common])

Item FX2N-32ET FX2N-48ET, FX2N-48ET-D

Number of input points 16 points 24 points
Connection type Removable terminal block (M3 screw)
Input form Sink
Input signal voltage 24V DC + 10%
Input signal current 5 mA/24V DC
Input impedance 4.3 kQ

| Ol 3.5 mA or more/24V DC
Input sensitivity | current
current LTLFI’_;J;nCt)FF 1.5 mA orless

Input response time

About 10 ms

Input signal form

No-voltage contact input or NPN open collector transistor

Input circuit insulation

Insulation with photocoupler

Indication of input operation

LED on panel is lit when there is input.

Sink input wiring

Input circuit diagram |

* AC power supply type » DC power supply type
Sink input wiring
l Fuse ] Fuse
L = [©) -
= l:l ~ = CT) II
100 to 240V AC
24+ © 24+ ]2 2
COM [ Lcom
D=ry|] D=1y
X — X —
4.3kQ 4.3kQ

*1. The DC power type applies to the power supply voltage in "Power Supply Specifications (Power
Supply Input/24V DC Service Power Supply)."

*2. Do not connect with 24+ terminal.
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FXsu Series Programmable Controllers
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15 FX2N-32/48E*-* (Input/Output Powered Extension Units)

15.6 FX2N-32ET, FX2N-48ET, FX2N-48ET-D

3. Output specifications (transistor output type)

15.6.2

Item

FX2N-32ET

FX2N-48ET, FX2N-48ET-D

Number of output points

16 points

24 points

Connection type

Removable terminal block (M3 screw)

Output unit/type

Transistor/sink output

External power supply

5to 30V DC

Output circuit insulation

Insulation with photocoupler

Indication of output operation

When photocoupler is driven, LED on panel is lit.

0.5A/point

The total load current per common
terminal should be the following value.

0.5A/point
The total load current per common
terminal should be the following value.

Ezzlstance * 4 output points/common terminal: 0.8 |+ 4 output points/common terminal: 0.8
Max. load Aorless Aor less
* 8 output points/common terminal: 1.6
Aorless
Inductive load 12 W/24V DC

Open circuit leakage current

0.1 mA or less/30V DC

Min. load

OFF—ON

0.2 ms or less/200 mA (at 24V DC)

Response time
ON—OFF

0.2 ms or less/200 mA (at 24V DC)

Output circuit diagram

Load
Y
Fuse ,
comO
DC power
supply

B

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

External dimensions

FX2N-32ET
2-04.5 mounting holes

Unit : mm (inches)

Y

(mounting hole pitch)

90 (3.55")

T

00000000

PN Il sl zosl sl zosl zos ) os | zos )
t_)_
_ (6] (o] 9] J&
1‘\7 ‘-\r‘w\‘ﬂ\"\‘ﬂ\‘c\ﬂ\ \‘ﬂ\ \"\ r
MITSUBISHI N86888888 =
®
NS
NEISEBFYaET | omd8d8880 8
140 (5.52") (mounting hole pitch)
150 (5.91")

L
9 (0.36")

87 (3.43")

The terminal block uses

M3 terminal screws.
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FXsu Series Programmable Controllers

User’'s Manual - Hardware Edition

15 FX2N-32/48E*-* (Input/Output Powered Extension Units)
15.6 FX2N-32ET, FX2N-48ET, FX2N-48ET-D

FX2N-48ET, FX2N-48ET-D
2-64.5 mounting holes

Unit : mm (inches)

T
* SelciieisieiteicipicItieIgeiel o) —— |
B(BI8|8I8 8IS I8 RSIREIREIREE) S
B e meins me me i meime e e e m = 00000000000
MITSUBISHI S EE T FAARERR LS ol
o|=| 29 g
C ol 2
WESEBF Yo 46ET =8
TsSTORUNT «© S
o 1 B 53 1 o o J00000000
E
et ‘
——— U
172 (6.78") (mounting hole pitch | 9 (0.36"
(6.78") ( g hole pitch) | o 9(0.367)
182 (7.17") 87 (3.43")

15.6.3 Terminal layout

The terminal block uses
M3 terminal screws.

FX2N-32ET

[ L]« Jcom[XO[X2[X4[X6]|X0[X2[X4[X6] « |
[L [ N] « [24+X1[X3[X5]X7 [X1[X3[X5[X7

FX2N-32ET

[Yo[Y2] - [v4]v6] - [YO[Y2] - |Y4]VY6
[conT Y13 Joon Y5 ] Y7 Jeowe] Y1 [Y3 Jcoud] Y5 V7]

FX2N-48ET

[ L]« Jcom[XO[X2[X4[X6]X0[X2[X4[X6[X0[X2][X4[X6] » |
[ L[ N] « [24+X1[X3[X5] X7 [X1[X3]X5[X7[X1[X3[X5[X7]

FX2N-48ET

[Yo[Y2] - [v4]v6] - [YO]Y2] - [Y4]Y6]YO]|Y2]Y4]Y6 [coms
com] Y1 [ Y3 |come] Y5 ] Y7 fcoms| Y1 Y3 [come| Y5]Y7[Y1[Y3[Y5[Y7]

FX2N-48ET-D

[ L[ - Joou[X0[X2]X4[X6]X0[X2[X4[X6 [X0[X2[X4[X6] - ]
[@[O] - [24+] X1[X3[X5] X7 [X1[X3][X5[X7[X1[X3[X5[X7]

FX2N-48ET-D

[YO[Y2] « JYa]Y6] « JYO[Y2] « [Y4]Y6]YO]Y2]Y4]YG6 [coms
[comr] Y1 Y3 ]coma] Y5 [ Y7 Jcoms] Y1 [Y3come Y5[Y7]Y1]Y3][Y5[Y7]
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15 FX2N-32/48E*-* (Input/Output Powered Extension Units)
15.7 FX2N-32ES

15.7 FX2N-32ES
15.7.1 Product specifications
The generic specifications are the same as those for the main unit.
— For the generic specifications, refer to Section 4.1.
For external wiring, refer to the following chapters.
— Refer to Chapter 9 for power supply wiring.
— Refer to Chapter 10 for input wiring.
— Refer to Chapter 12 for output wiring.
1. Power supply specifications
— For the power supply specifications, refer to Section 15.2.
2. Input specifications (sink input [-common])

Item

FX2N-32ES

Number of input points

16 points

Connection type

Removable terminal block (M3 screw)

Input form Sink
Input signal voltage 24V DC £ 10%
Input signal current 5 mA/24V DC
Input impedance 4.3 kQ

3.5 mA or more/24V DC

Input ON
Input sensitivity | current
current Input OFF

current

1.5 mA or less

Input response time

About 10 ms

Input signal form

No-voltage contact input or NPN open collector transistor

Input circuit insulation

Insulation with photocoupler

Indication of input operation

LED on panel is lit when there is input.

Input circuit diagram

Sink input wiring

Fuse

~

100 to 240V AC

il
sHz|rH

+
COM

D=ry||

X —
IZ&’Tﬁ—Elj—
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FXsu Series Programmable Controllers

User’'s Manual - Hardware Edition

15 FX2N-32/48E*-* (Input/Output Powered Extension Units)
15.7 FX2N-32ES

3. Output specifications (triac output type)

15.7.2

Item

FX2N-32ES

Number of output points

16 points

Connection type

Removable terminal block (M3 screw)

Output unit

Triac output (SSR)

External power supply

85 to 242V AC

Output circuit insulation

Insulation with photo-thyristor

Indication of output operation

When photo-thyristor is driven, LED on panel is lit.

Resistance
Max. load load

0.3A/point
The total load current per common terminal should be the following value.
* 4 output points/common terminal: 0.8 A or less

Inductive load

15 VA/100V AC, 30 VA/200V AC

Open circuit leakage current

1 mA/100V AC, 2 mA/200V AC

Min. load

0.4 VA/100V AC, 1.6 VA/200V AC

) OFF—ON
Response time

1 ms or less

ON—OFF

10 ms or less

Output circuit diagram

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

External dimensions

FX2N-32ES
2-04.5 mounting holes

Unit : mm (inches)

15.7.3 Terminal layout

FX2N-32ES

[ L] - [coM[XO[X2[X4[ X6 X0 [ X2 [ X4[X6] * ]
[L]NT - R4+]X1[X3[X5][X7 [X1[X3[X5[X7

[Yo[v2] - [v4[ve] - [Yo[v2] - [Y4]Y6
[com] Y1TY3Jcom] Y5TY7 Jeoms] Y1 T Y3Jcom] Y5]Y7]

14 i R :
- —_ ﬂﬂﬁﬁﬁﬁﬁﬁﬁ‘
=) Bl sl alee) s o) ) [ 5 HHHHHHHHH
e i v s o =
“““““ soocesce | |~ 2| A
MITSUBISHI | 55885852 ot
ARRRREAP [ o 3 o
. c )
@ =2 Q)
165835886 o =9
MESEEFR2ES | 733888842 ©E|®
e i 3 UU0U00000
FRRBPRRERERERRER© £
SRR R 6 ——
= J _— J L
140 (5.52") (mounting hole pitch) 9 (0.36")
" " )
150 (5.91") 87 (3.43") The terminal block uses

M3 terminal screws.

310



FXsu Series Programmable Controllers 15 FX2N-32/48E*-* (Input/Output Powered Extension Units)

User’'s Manual - Hardware Edition 15.8 FX2N-48ER-UA1/UL
11
15.8 FX2N-48ER-UA1/UL OF

15.8.1 Product specifications

-
N

The generic specifications are the same as those for the main unit.
— For the generic specifications, refer to Section 4.1.

o
For external wiring, refer to the following chapters. é’
— Refer to Chapter 9 for power supply wiring. =
— Refer to Chapter 10 for input wiring. &
— Refer to Chapter 12 for output wiring.
1. Power supply specifications 1 3
— For the power supply specifications, refer to Section 15.2. §=
o>
cCQ
2. Input specifications (100V AC Input) cg
(0]
Item FX2N-48ER-UA1/UL ’
Number of input points 24 points 1 4
Connection type Removable terminal block (M3 screw) —
Input form AC input g%c—‘a
: 87
Input signal voltage 100 to 120V AC +10%,-15% 50/60 Hz 5>
. 4.7 mA/100V AC 50 Hz (70% or less when turned on simultaneously) %«8
Input signal current 3

6.2 mA/110V AC 60 Hz (70% or less when turned on simultaneously)

Approx. 21 kQ/50 Hz
Approx. 18 kQ/60 Hz

Input impedance

rys
=8
o O 3.8 mA or more/80V AC 233
Input sensitivity | current g8og
current S =

Input OFF 1.7 mA or less/30V AC z

current
Input response time Approx. 25 to 30 ms 1 6
Input signal form Contact input oms
QmCc
Input circuit insulation Photocoupler insulation 530
o C
Indication of input operation LED on panel is lit when there is input. :’g
| Fuse

~ L 17
=== N = com
100 to 240V AC %% ;E-
Input circuit diagram 0ng
_ 5°

-
oo

—Eﬂzﬂ—l:l—| X I——
*1 Input impedance
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FXsu Series Programmable Controllers
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15 FX2N-32/48E*-* (Input/Output Powered Extension Units)
15.8 FX2N-48ER-UA1/UL

3. Output specifications (relay output type)

Item

FX2N-48ER-UA1/UL

Number of output points

24 points

Connection type

Removable terminal block (M3 screw)

Output unit

Relay

External power supply

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

Output circuit insulation

Mechanical insulation

Indication of output operation

When power is applied to relay coil, LED on panel lights.

Resistance
load

Max. load

2A/point
The total load current of resistance loads per common terminal should be the fol-
lowing value.
* 4 output points/common terminal: 8 A or less
» 8 output points/common terminal: 8 A or less

Inductive load

80 VA
— For the product life, refer to Subsection 4.4.2.
— For cautions on external wiring, refer to Subsection 12.2.4.

Open circuit leakage current

Min. load

5V DC, 2 mA (reference value)

OFF—ON

Approx. 10 ms

Response time
ON—OFF

Approx. 10 ms

Output circuit diagram

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

15.8.2 External dimensions

FX2N-48ER-UA1/UL
4-¢4.5 mounting holes

Unit : mm (inches)

+1:,f~ BER R R R R mu\r “ ;M‘M‘M“““ 5 — ‘
2RR)RIRRIRIRIRIRIERIRIEIRIRIRIRIE IR <
o e e e e e e e el B ha B e e e e e 2 000000000
T i o a
MITSUBISHI n$834388233283332 = o [
§0869368580888643 e B0 2|5
< £ |9
C o0
R o8RO 4333803 88880880 2E3
e} 00000000000
of &
o & — ‘
u
210 (8.27") (mounting hole pitch) | 9 (0.36")
1 E—
220 (8.67") 87 (3.43")

The terminal block uses
M3 terminal screws.
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15.8.3 Terminal layout o
FX2N-48ER-UA1/UL g

[ LT - Jcomfcom] XOTX2[X4TX6] = [« [X0[X2[X4[X6] « | + [XO[X2[X4[X6] - |
[LINT « T T TXI[X3][X5[X7] « [ « [X1[X3[X5[X7] « [ « [X1[X3][X5[X7 12
2
FX2N-48ER-UA1/UL g
=
[YO[Y2] « JY4]Y6] - [« T - JYO[Y2] - JY4[Y6] - [ -] - JYO[Y2]Y4]Y6] - a
[com| Y1]Y3fcom Y5]Y7] o | « Jooms| Y1]Y3]com| Y5]Y7| o [ « Jooms| Y1[Y3]Y5]Y7] 13
5=
cg
8

-
=

Bunooyssjgnos|
‘ouBUB)UIBI\
‘uny 1seL
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FXau Series Programmable Controllers 16 FX2N-8/16E"-*(Input/Output Extension Blocks)
User’'s Manual - Hardware Edition

;A
16. FX2N-8/16E*-*(Input/Output Extension Blocks)

DESIGN PRECAUTIONS @ DANGER

+ 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.

WIRING PRECAUTIONS @ DANGER

» 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

» 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 that cutting and wiring debris do not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.

+ Make sure to properly wire the FX3U Series main unit and FXoN/FX2N/FX3uU 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.
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User’'s Manual - Hardware Edition 16.1 Outline
16.1 Outline oF
Connect input/output extension blocks to the PLC to add more input/output points. 8 or 16 points can be ¢ 8

added by an input/output extension block.
Since the power is supplied from the main unit, it is not necessary to prepare another power supply unit for
each input/output extension block.

-
N

)
=
16.1.1 Product type g
=
There are various types of input/output extension blocks. Select optimum blocks considering the input type, =
output type, and connection unit of your system.
Input/output extension blocks s=
g.g.
Power supply Number of pointsl——l Input type |— Output type Connection unit | gé"
(0]
w

Power supply to

Terminal block |

_|
24V DC 9| Relay
e|

inside of PLC (Sink, source) 14
Triac | Connector |
24V DC 559
. O D i»n
(Sink) || Transistor 523
(Source) 285
5V DC 33
||  Transistor =
9| 100V AC system (Sink) 1 5
0335
255
gag
c 2
e
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16 FX2N-8/16E*-*(Input/Output Extension Blocks)

16.1 Outline

16.1.2 List of products

1. For input/output extension

2,

:Sink [-common], :Source [+common]

Model

Common to both sink and source inputs

FX2N-8ER-ES/UL
Dedicated to sink in

FX2N-8ER

put only
24V DC

4(8)"

Sink

Relay

4(8)"

Input Output
Tvoe Number Common Tvoe Number Common
yp of points system yp of points system
24VDC | 4(8)" Relay | 4(8)" -

Connection
unit

Terminal
block

Terminal
block

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

For input extension

:Sink [-common], :Source [+common]

100V AC input type

FX2N-8EX-UA1/UL

100V AC

Input Output .
Connection
Model Number Common Number Common ;
Type . Type . unit
of points system of points system
Common to both sink and source inputs
- Terminal
FX2N-8EX-ES/UL | 24V DC 8 - - - block
- Terminal
FX2N-16EX-ES/UL | 24V DC 16 - - - block
Dedicated to sink input only
- Terminal
FX2N-8EX 24V DC 8 Sink - - - block
FX2N-16EX 24V DC 16 Sink - - - Terminal
block
FX2N-16EX-C 24V DC 16 - - - Connector
FX2N-16EXL-C 5v DC 16 Sink - - - Connector

Terminal
block
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16 FX2N-8/16E*-*(Input/Output Extension Blocks)

16.1 Outline

3. For output extension

:Sink [-common], :Source [+common]

Input Output }
Connection
Model Number Common Number Common ]
Type . Type . unit
of points system of points system
Relay output type
FX2N-8EYR-ES/UL - - - Relay 8 - Terminal
block
FXoN-8EYR-S-ESUL | - - - Relay 8 - Terminal
block
Terminal
FX2N-8EYR - - - Relay 8 - olock
FX2N-16EYR-ES/UL - - - Relay 16 - Terminal
block
Terminal
FX2N-16EYR - - - Relay 16 - e
Dedicated to sink output only
FX2N-8EYT - - - Transistor 8 Tirlrc?:ﬂal
FX2N-8EYT-H - - - Transistor | 8 Terminal
FX2N-16EYT - - - Transistor 16 Tirlrc?:ﬂal
FXaN-16EYT-C - - - Transistor 16 Sink Connector
FX2N-16EYS - - - Triac(SSR) | 16 - Terminal
block
Dedicated to source output only
FXoN-BEYT-ESSIUL| - - - Transistor | 8 Tirlg‘;ﬂa'
FX2N-16EYT-ESS/UL - - - Transistor | 16 Tirlz)”c”lla'
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FXsu Series Programmable Controllers 16 FX2N-8/16E*-*(Input/Output Extension Blocks)
User’'s Manual - Hardware Edition 16.2 FX2N-8ER-ES/UL (24V DC Sink/Source Input, Relay Output)

16.2 FX2N-8ER-ES/UL (24V DC Sink/Source Input, Relay Output)

16.2.1 Product specifications

The generic specifications are identical to the main unit specifications.

— Refer to Section 4.1 for generic specifications.
For external wiring, refer to the following chapters.

— Refer to Chapter 10 for input wiring.
— Refer to Chapter 12 for output wiring.

1. Power supply specifications

Item FX2N-8ER-ES/UL
Product type FX2N extension block
Rated voltage 24V DC (supplied from main unit and input/output powered extension unit)

2. Weight and Other specifications

Item FX2N-8ER-ES/UL
MASS (Weight) 0.2 kg (0.44lbs)
* The extension cable is already connected to the extension block.
Other » Accessories: Label for indication of input/output number

* The DIN46277 rail (width: 35 mm (1.38")) or direct installation.

3. Input specifications (common to both sink and source inputs)

Item FX2N-8ER-ES/UL
Input points 4 points

Vertical terminal block (M3 screws) / For a detailed description of wiring, refer to

(CEEE s the input line connection diagram of the main unit.

Input type sink/source
Input sign