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GEE S-'ety Precautions I

(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|.

® DAN G ER Indicates that incorrect handling may cause hazardous conditions, resulting in death or severe
injury.

Indicates that incorrect handling may cause hazardous conditions, resulting in medium or slight
CAU TI O N 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 Reference

+ 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 70

equipment at the upper and lower positioning limits). 89
2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all 95

outputs are turned off. Also, when an error that cannot be detected by the PLC CPU occurs in an input/output 124

control block, output control may be disabled. 143

External circuits and mechanisms should be designed to ensure safe machinery operation in such a case. 160
3) Note that when an error occurs in a relay, triac or transistor output device, the output could be held either on or

off.

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

/\CAUTION

» Do not bundle the control line together with or lay it close to the main circuit or power line. As a guideline, lay the 70
control line at least 100 mm (3.94") or more away from the main circuit or power line. 89
Noise may cause malfunctions. 95

» Install module so that excessive force will not be applied to peripheral device connectors, power connectors or 124
input/output connectors. 143
Failure to do so may result in wire damage/breakage or PLC failure. 160




GEE -ty Precautions I

(Read these precautions before use.)

2. INSTALLATION PRECAUTIONS
ODANGER
» Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. 70
Failure to do so may cause electric shock. 160
/\CAUTION
* Use the product within the generic environment specifications described in Section 3.1 of this manual.
Never use the product in areas with excessive dust, oily smoke, conductive dusts, corrosive gas (salt air, CI2, H2S,
S02 or NO2), flammable gas, vibration or impacts, or expose it to high temperature, condensation, or rain and wind.
If the product is used in such conditions, electric shock, fire, malfunctions, deterioration or damage may occur.
» Do not touch the conductive parts of the product directly.
Doing so may cause device failures or malfunctions.
» Install the product securely using a DIN rail or mounting screws.
Main unit, FX2NC Series I/O extension blocks, FX2NC/FX3UC Series special function blocks, DIN rail onl
special adapter, extension power supply unit, FX2NC-CNV-IF, FX Series terminal blocks Y
FX2N Series I/0 extension blocks, FX2N/FX3U Series special function blocks D.IN rail or .
direct mounting
70
* Install the product on a flat surface. 160
If the mounting surface is rough, undue force will be applied to the PC board, thereby causing nonconformities.
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits.
Failure to do so may cause fire, equipment failures or malfunctions.
» 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.
» 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, extension blocks, special adapters, FX Series terminal blocks, extension power supply unit,
connector conversion adapter and Battery
3. WIRING PRECAUTIONS
ODANGER
» Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. 71
Failure to do so may cause electric shock or damage to the product. 85
* Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation 87
after installation or wiring work. 89
Failure to do so may cause electric shock. 95
124
143
161




GEE -ty Precautions I

(Read these precautions before use.)

/N\CAUTION

» 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. 71
» Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit. 85
Do not use common grounding with heavy electrical systems. 87
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits. 90
Failure to do so may cause fire, equipment failures or malfunctions. 96
* Make sure to properly wire the FX2N/FX3U Series extension equipment in accordance with the following 104
precautions. 105
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or 106
damage to the product. 108
- The disposal size of the cable end should follow the dimensions described in the manual. 110
- Tightening torque should follow the specifications in the manual. 125
* Make sure to properly wire to the terminal block (European type) in accordance with the following precautions. 133
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or 134
damage to the product. 139
- The disposal size of the cable end should follow the dimensions described in the manual. 142
- Tightening torque should follow the specifications in the manual. 144
- Twist the end of strand wire and make sure that there are no loose wires. 161
- Do not solder-plate the electric wire ends. 170
- Do not connect more than the specified number of wires or electric wires of unspecified size. 171
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. 173
» Make sure to properly wire to the FX Series terminal blocks in accordance with the following precautions. 174

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.

P

STARTUP AND MAINTENANCE PRECAUTIONS

@ DANGER Reference

» 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.

196
201

/\CAUTION
» 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, extension blocks, special adapters, FX Series terminal blocks, extension power supply unit,
connector conversion adapter and Battery

196
201




GEE -ty Precautions I

(Read these precautions before use.)

5. DISPOSAL PRECAUTIONS

/N\CAUTION

» Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of
your device. 196
When disposing of batteries, separate them from other waste according to local regulations. 201
(For details of the Battery Directive in EU countries, refer to Appendix F.)

6. TRANSPORTATION AND STORAGE PRECAUTIONS

/N\CAUTION

*  When transporting the FX3GC Series PLC incorporating the optional battery, turn on the PLC before shipment,
confirm that the battery mode is set using a parameter and the ALM LED is OFF, and check the battery life.
If the PLC is transported with the ALM LED on or the battery exhausted, the battery-backed data may be unstable
during transportation. 196

* The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in Section 3.1. 201
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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Foreword

This manual contains text, diagrams and explanations which will guide the reader in the correct installation,
safe use and operation of the FX3GC 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.

© 2012 MITSUBISHI ELECTRIC CORPORATION




FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

Outline Precautions

» This manual provides information for the use of the FX3Gc Series Programmable Controllers. The manual
has been written to be used by trained and competent personnel. The definition of such a person or
persons is as follows;

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

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

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

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

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

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

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

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

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

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

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

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

Registration

+ 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

Standards

Certification of UL, cUL standards

FX3GcC series main units, FX3U series special adapters, extension power supply unit and FX2N/FX2NC series
input/output extension blocks supporting UL, cUL standards are as follows:

UL, cUL file number :E95239

Models :

Models :

Models :

Models :

MELSEC FX3Gc series manufactured
FX3GC-32MT/D FX3GCc-32MT/DSS

MELSEC FX3u series manufactured

FX3U-232ADP(-MB) FX3u-485ADP(-MB)
FX3u-4AD-ADP FX3u-4DA-ADP
FX3U-4AD-PTW-ADP FX3u-4AD-PNK-ADP
FX3uc-1PS-5V

MELSEC FX2Nc series manufactured

FX2Nc-16EX(-DS) FX2NC-32EX(-DS)
FX2NC-16EX-T(-DS) FX2NCc-16EYR-T(-DS)

MELSEC FX2N series manufactured

FX2N-8ER-ES/UL FX2N-8EX-ES/UL
FX2N-8EYT-ESS/UL FX2N-8EX-UA1/UL
FX2N-16EX-ES/UL FX2N-16EYR-ES/UL

Compliance with EC directive (CE Marking)

FX3u-3A-ADP
FX3u-4AD-TC-ADP

FX2NC-16EYT(-DSS)

FX2N-8EYR-ES/UL

FX2N-16EYT-ESS/UL

FX3U-4AD-PT-ADP

FX2NC-32EYT(-DSS)

FX2N-8EYR-S-ES/UL

FX2N-16EYS

This note does not guarantee that an entire mechanical module produced in accordance with 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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Standards

Type :
Models :

from June 1st, 2005 FX3u-232ADP
FX3u-4AD-ADP
FX3u-232ADP-MB
FX3uc-1PS-5V

FX2Ne-* xEX

Where * * indicates:16,32
FX2NC-16EX-T
FX3u-4AD-PTW-ADP
FX3u-3A-ADP

FX3Gc-32MT/D

from April 1st, 2007
from October 1st, 2007

from December 1st, 2007
from June 1st, 2009
from January 1st, 2012

FX2NC-* *EYT

Programmable Controller (Open Type Equipment)
MELSEC FX3Gc/FX3u(C)/FX2NcC series manufactured

FX3u-485ADP
FX3u-4DA-ADP
FX3u-485ADP-MB

FX3U-4AD-PT-ADP FX3u-4AD-TC-ADP

FX2NC-* xEX-DS FX2NC-* xEYT-DSS

FX2Nc-16EX-T-DS
FX3u-4AD-PNK-ADP

FX3Gc-32MT/DSS

Standard

Remark

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

Compliance with all relevant aspects of the standard.
EMI

* Radiated Emission

* Conducted Emission
EMS

» Radiated electromagnetic field
» Fast transient burst

» Electrostatic discharge

» High-energy surge

» Voltage drops and interruptions
» Conducted RF

» Power frequency magnetic field

Models :

from March 1st, 1999 FX2NC-* xEX-DS

Where * * indicates:16,32
FX2NC-16EX-T-DS
FX2NC-* xEX

Where * * indicates:16,32

FX2NC-16EX-T

from August 1st, 1999
from October 1st, 2007

MELSEC FX2Nc series manufactured

FX2NC-x xEYT-DSS

FX2N-16EYR-T-DS
FX2NC-x xEYT

FX2NC-16EYR-T

Standard

Remark

EN61000-6-4:2007 - Generic emission standard
Industrial environment
EN50081-2:1993 Electromagnetic compatibility

Compliance with all relevant aspects of the standard.
» Emission-Enclosure port

» Emission-Low voltage AC mains port

» Emission-Telecommunications/network port

EN61000-6-2:2005 - Generic immunity standard
Industrial environment

Compliance with all relevant aspects of the standard.
* RF Immunity

« Fast Transients

« ESD

» Conducted

* Surge

» Power magnetic fields

» Voltage drops and Voltage interruptions
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Models : MELSEC FX2N series manufactured

from July 1st, 1997 FX2N-16EX-ES/UL FX2N-16EYR-ES/UL FX2N-16EYT-ESS/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 Compatlblllty » 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

11
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Requirement for Compliance with LVD directive

The following products have shown compliance through direct testing (of the identified standards below) and
design analysis (through the creation of a technical construction file) to the European Directive for Low
Voltage (2006/95/EC) when used as directed by the appropriate documentation.

Type : Programmable Controller (Open Type Equipment)

Models : MELSEC FX2Nc series manufactured

from August 1st, 1999 FX2NC-16EYR-T-DS

from October 1st, 2007 FX2NC-16EYR-T
Standard Remark

IEC1010-1:1990 Safety requirements for electrical | The equipment has been assessed as a component for

/A1:1992 equipment for measurement, fitting in a suitable enclosure which meets the requirements

control, and laboratory use of IEC 1010-1:1990+A1:1992
- General requirements

BSEN61010-1:1993 ™"

*1. Compliance to BSEN61010-1 is claimed through virtue of direct compliance to IEC1010-1 and
Amendment 1.

Models : MELSEC FX2N series manufactured
from July 1st, 1997 FX2N-16EYR-ES/UL
from August 1st, 2005 FX2N-8ER-ES/UL FX2N-8EYR-ES/UL

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

For the products above, PLCs manufactured

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

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

Standard Remark
IEC1010-1:1990 Safety requirements for electrical The equipment has been assessed as a component for
/A1:1992 equipment for measurement, control, |fitting in a suitable enclosure which meets the requirements
and laboratory use of IEC 1010-1:1990+A1:1992
- General requirements
EN61131-2:1994 Programmable controllers The equipment has been assessed as a component for
/A11:1996 - Equipment requirements and tests |fitting in a suitable enclosure which meets the requirements
/A12:2000 of EN61131-2:1994+A11:1996+A12:2000
EN61131-2:2007 Programmable controllers The equipment has been assessed as a component for
- Equipment requirements and tests |fitting in a suitable enclosure which meets the requirements
of EN61131-2:2007

12
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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 FX3GC 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.

2. Caution for Analog Products in use
The analog products have been found to be compliant to the European standards in the aforesaid manual
and directive. However, for the very best performance from what are in fact delicate measuring and controlled
output devices, Mitsubishi Electric would like to make the following points;
As analog devices are sensitive by nature, their use should be considered carefully. For users of proprietary
cables (integral with sensors or actuators), these users should follow those manufacturers' installation
requirements.
Mitsubishi Electric recommends that shielded cables be used. If NO other EMC protection is provided, users
may experience temporary loss or accuracy between +10% / -10% in very heavy industrial areas.
However, Mitsubishi Electric suggests that if adequate EMC precautions are followed for the users complete
control system.
- Sensitive analog cables should not be laid in the same trunking or cable conduit as high voltage cabling.
Where possible, users should run analog cables separately.
- Good cable shielding should be used. When terminating the shield at Earth - ensure that no earth loops
are accidentally created.
- When reading analog values, EMC accuracy can be improved by averaging the readings. This can be
achieved either through functions on the analog products or through a user's program in the FX3Gc
Series PLC main unit.

13



FX3GC Series Programmable Controllers Associated Manuals

User’'s Manual - Hardware Edition

Associated Manuals

FX3Gc Series PLC main units supplied only with the hardware manual.

For the details of the hardware of FX3Gc Series, refer to this manual.

For instructions for programming and hardware information on special function devices, refer to the relevant
manuals.

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

Manual Name Manual Number Contents Model Code
Manuals for PLC main unit
EFX3GC PLC main unit
Excerpts from the FX3Gc Series User's Manual -
Supphed FX3GG Series Hard.vyare. Elelgn des.crlblng . input/output
A with JY997D45101 specifications, wiring and installation of FX3GcC -
HARDWARE MANUAL ) ) N . .
product Series PLC main units. For a detailed explanation,
refer to this manual.
Separate FX3GcC Series User's Detailed explanations of the FX3GC Series PLC
® vorl)ume Manual - Hardware Edition JY997D45401 hardware, including input/output specifications, 09R533
(this manual) wiring, installation and maintenance.
EProgramming
FX3G/FX3U/FX3GC/FX3uc . .
Separate | Series Programmin Details on sequence programming for the FX3GcC
® p . 9 . 9 JY997D16601 Series, including explanations of basic instructions, 09R517
volume |Manual - Basic & Applied S . .
. " applied instructions, and PLC devices.
Instruction Edition
- MELSEC-Q/L/F Structured . I .
v Additional Programming Manual SH-080782 Programmlng methods, specifications, functions, 13JW06
Manual etc. required to create structured programs.
(Fundamentals)
" FXCPU Structured . . .
v Additional Programming Manual JY997D26001 De\_/lces, parameters, etc. provided in structured 09R925
Manual . projects of GX Works2.
[Device & Common]
FXCPU Structured
Additional | Programming Manual Sequence instructions provided in structured
v
Manual |[Basic & Applied JY997D34701 projects of GX Works2. 09R926
instruction]
- FXCPU Structured — . . . .
v Additional Programming Manual JY997D34801 Application functions provided in structured projects 09R927
Manual s . of GX Works2.
[Application Functions]
HFX Series terminal block
Supplied |FX INPUT AND OUTPUT
v with TERMINAL BLOCKS| JY992D50401 Details on handling FX Series terminal blocks. -
product |USER’S GUIDE
Manuals for communication control
HECommon
Separate FX Series Details on N:N Network, Parallel Link, Computer
v vorl)ume User's Manual - Data JY997D 16901 Link, and Non-Protocol communication (RS and 09R715
Communication Edition RS2 instructions, and FX2N-232IF)
FX3G/FX3U/FX3Gc/FX3uc
v Separate | Series User's Manual - IY997D26201 Details on MODBUS serial communication in FX3G/ )
volume | MODBUS Serial FX3u/FX3Gc/FX3uc PLCs.
Communication Edition
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Associated Manuals

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

Manual Name Manual Number Contents | Model Code
HRS-232C/RS-422/RS-485 communication
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Details on handling the RS-232C communication
special adapter.
Supplied For details on MODBUS serial communication, refer
A v’;ﬁh FX3U-232ADP-MB Iyoo7Do6401 |10 the FX3GIFXUFX3GC/FXauc Series User's )
Installation Manual Manual - MODBUS Serial Communication Edition.
product ) .
For details on other supported serial
communication, refer to the FX Series User's
Manual - Data Communication Edition.
Supplied Details on handling the RS-232C communication
A \zﬁh FX3U-232ADP Iyog7D1370q | SPecial adapter. )
roduct Installation Manual When using, refer also to the FX Series User’s
P Manual - Data Communication Edition.
Details on handling the RS-485 communication
special adapter.
Supplied For details on MODBUS serial communication, refer
A \zﬁh FX3U-485ADP-MB yoo7D26301 |1 the FX3G/FX3UFX3GC/FXauc Series User's )
Installation Manual Manual - MODBUS Serial Communication Edition.
product ) .
For details on other supported serial
communication, refer to the FX Series User's
Manual - Data Communication Edition.
Supplied Details on handling the RS-485 communication
A V‘;ﬁh FX3U-485ADP Iyo97D13801 | SPecial adapter. )
roduct Installation Manual When using, refer also to the FX Series User's
P Manual - Data Communication Edition.
HCC-Link and CC-Link/LT system
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
. Details on handling the CC-Link master special
Supplied .
A with FX3u-16CCL-M IY992D43401 function block. )
Installation Manual When using, refer also to the FX3u-16CCL-M User’s
product
Manual.
v | Separate | FX3U-16CCL-M JY992D43601 | Details on the CC-Link master special function block| ~ 09R724
volume | User's Manual
Supplied Details on handling the CC-Link master special
A | TR | Fxan-16CCLM Jye92D93201 | function block. ]
Hardware Manual When using, refer also to the FX2N-16CCL-M User’s
product
Manual.
v | Separate FXZN,_WCCL-M JY992D93101 | Details on the CC-Link master special function block|  09R710
volume | User's Manual
Supplied Details on handling the CC-Link intelligent device
v \zﬁh FX3u-64CCL JY997D29801 station special function block. )
Installation Manual When using, refer also to the FX3u-64CCL User’s
product
Manual.
v Separate FX3U‘-64CCL JY997D30401 Detfills on handllng the CC-Link intelligent device 09R718
volume |User's Manual station special function block.
Supplied . . . .
v with FX2NI-SZCCL JY992D71801 Detglls on .handlmg the CC-Link remote device 09R711
User's Manual station special function block.
product
Supplied Remote Vo staFlon, remote For details on CC-Link remote I/O stations, remote device stations and
. device station and|. . . .
v with . . . . intelligent device station, refer to the relevant manuals and related -
roduct intelligent device station for documents
P CC-Link :
Supplied | FX2N-64CL-M Ifiitcatlilsnobr:o:indlmg the CC-Link/LT master special
A with User's Manual - Hardware| JY997D05401 When using, refer also to the FX2N-64CL-M User’s B
product |Volume .
Manual - Detailed Volume.
FX2N-64CL-M . ) . )
v Separate User's Manual - Detailed| JY997D08501 Details on the CC-Link/LT master special function )
volume block
Volume
Supplied Remote device s.tatlon, For details on CC-Link/LT remote I/O stations, remote device stations,
: remote 1/O station, power . . .
v with power supply adapters, and CC-Link/LT dedicated power supplies, refer -
supply adapter and power
product ; . to the relevant manuals and related documents.
supplies for CC-Link/LT
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©: Indispensable manuals
v": Manuals necessary for some purposes
A Manuals with separate volumes for details

Manual Name Manual Number Contents Model Code
Manuals for analog/temperature control
ECommon
Separate FX3G/FX3U/FX3GC/FX3uc Details on analog special function blocks (FX3u-
v vo?ume Series User's Manual -| JY997D16701 4AD, FX3u-4DA, FX3uc-4AD) and analog special 09R619
Analog Control Edition adapters (FX3u-***-***-ADP).
HAnalog input, temperature input and temperature control
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
v Suxirzged FX2aN-2AD JY992D74701 Details on handling the 2-ch analog input special )
User's Guide function block.
product
Details on handling the 4-ch analog input special
Supplied FX3U-4AD function block.
A with Installation Manual JY997D20701 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
Details on handling the 4-ch analog input special
Supplied adapter.
A with l':J)s<erJ's4l\A/lgnﬁz?|P JY997D13901 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
Details on handling the 4-ch analog input special
Supplied FX3UC-4AD function block.
yaN with Installation Manual JY997D14901 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
v Suxirzged FX2N-4AD JY992D65201 Details on handling the 4-ch analog input special )
User's Guide function block.
product
v Su\zﬁlr:ed FX2Nc-4AD JY997D07801 Details on handling the 4-ch analog input special )
User's Manual function block.
product
v Su\zﬁlr:ed FX2N-8AD JY992D86001 Details on handling the 8-ch analog input special 09R608
product User's Manual function block (also used for thermocouple input).
Details on handling the 4-ch Pt100 temperature
Supplied sensor input special adapter.
AN with LFJ)stlrJ':I\A/IEnlzZI ADP JY997D14701 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
Details on handling the 4-ch Pt100 temperature
Supplied sensor input special adapter.
A with LFJ)S(Z?:“AAEAE’;W'ADP JY997D29101 | When using, refer also to the FX3G/FX3U/FX3ac/ .
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 LFJ)st:'J':I\A/Ian:z’:IK ADP JY997D29201 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
. S“V‘\’,i‘:'r']ed FX2N-4AD-PT Jy992D65601 | Details on handing the 4-ch Pt100 temperature ]
product User's Guide sensor input special function block.
Details on handling the 4-ch thermocouple input
Supplied special adapter.
A with LFJ)s<erJ's4I\A/IEnESI ADP JY997D14801 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
v Su\zir:::ed FX2N-4AD-TC JY992D65501 Details on handling the 4-ch thermocouple input )
product User's Guide special function block.
Supplied Details on handling the 4-ch temperature control
A with FX3U-4ITC JY997D38901 special fupctlon block. , )
product Installation Manual When using, refer also to the FX3u-4LC User’s
Manual.
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©: Indispensable manuals
v": Manuals necessary for some purposes
A Manuals with separate volumes for details

Manual Name Manual Number Contents Model Code
v Additional FX3uy-4LC JY997D39101 Detal.l on the 4-ch temperature control special 09R625
Manual |User’s Manual function block.
. Details on handling the 2-ch temperature control
Supplied FX2aN-2LC special function block
A with User's Guide JY992D85601 When using, refer also to the FX2N-2LC User’s .
product
Manual.
v Separate FX2NI-2LC JY992D85801 Detal.ls on the 2-ch temperature control special 09R607
volume | User's Manual function block.
HAnalog output
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied . . .
v with FX2N‘-2DA JY992D74901 Detal.ls on handling the 2-ch analog output special )
User's Guide function block.
product
Details on handling the 4-ch analog output special
Supplied FX3U-4DA function block.
A with Installation Manual JY997D20801 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
Details on handling the 4-ch analog output special
Supplied adapter.
AN with L':J)S(Z:'J'sltl\D/I'aAnﬁgIP JY997D14001 When using, refer also to the FX3G/FX3U/FX3Gc/ -
product FX3uc Series User's Manual - Analog Control
Edition.
Supplied FX2N-4DA Details on handling the 4-ch analog output special
v with A JY992D65901 ) 9 9 output sp -
User's Guide function block.
product
Supplied . . .
v with FX2r\fc-4DA JY997D07601 Detal.ls on handling the 4-ch analog output special )
User's Manual function block.
product
HAnalog input/output (mixed)
When using each product, refer also to the User's Manual - Hardware Edition for the PLC main unit to be installed.
Supplied . . .
v with FX2N'-5A JY997D11401 Details on handllng the 4-(.:h analog input and 1-ch 09R616
User's Manual analog output special function block.
product
Supplied Details on handling the 2-ch analog input and 1-ch
A \zﬁh FX3u-3A-ADP JY997D35601 analog output special adapter When using, refer )
roduct User's Manual also to FX3G/FX3U/FX3GC/FX3uc Series User's
P Manual - Analog Control Edition.
Manuals for positioning control
HECommon
FX3G/FX3U/FX3Gc/FX3uc : I .
v Separate Series User's Manual -|  JY997D16801 Details on the polsmomng functions of FX3G/FX3u/ 09R620
volume e L FX3GC/FX3uc Series
Positioning Control Edition

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

HExtension power supply unit

A

Supplied
with
product

FX3uc-1PS-5V
Installation Manual

JY997D12201

Details on handling the FX3uc-1PS-5V extension
power supply unit.

HBattery (option

)

A

Supplied
with
product

FX3u-32BL Battery

JY997D14101

Details on battery life and handling procedures. -
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Generic Names and Abbreviations Used in Manuals

Generic Name and
Abbreviation

PLCs
FX3G Series

Description

Generic name for FX3G Series PLCs

FX3GcC Series

Generic name for FX3Gc Series PLCs

FX3u Series

Generic name for FX3u Series PLCs

FX3uc Series

Generic name for FX3uc Series PLCs

FX2N Series

Generic name for FX2N Series PLCs

FX2aNC Series

Generic name for FX2NC Series PLCs

Main unit

Abbreviation of FX3Gc Series PLCs

Input/output extension block

Generic name for FX2N Series input/output extension block, FX2NC Series input/output extension
block

FX2N Series input/output
extension blocks

Generic name for the following models

FX2N-8ER, FX2N-8EX, FX2N-8EX-UA1/UL, FX2N-8EYR, FX2N-8EYT, FX2N-8EYT-H, FX2N-16EX,
FX2N-16EX-C, FX2N-16EXL-C, FX2N-16EYR, FX2N-16EYT, FX2N-16EYS, FX2N-16EYT-C,
FX2N-8ER-ES/UL, FX2N-8EX-ES/UL, FX2N-8EYR-ES/UL, FX2N-8EYR-S-ES/UL,
FX2N-8EYT-ESS/UL, FX2N-16EX-ES/UL, FX2N-16EYR-ES/UL, FX2N-16EYT-ESS/UL

FX2aNc Series input/output
extension blocks

Generic name for the following models

FX2NC-16EX-T, FX2NC-16EX, FX2NC-32EX, FX2NC-16EYR, FX2NC-16EYR-T, FX2NC-16EYT,
FX2NC-32EYT, FX2NC-16EX-T-DS, FX2NC-16EX-DS, FX2NC-32EX-DS, FX2NC-16EYR-T-DS,
FX2NC-16EYT-DSS, FX2NC-32EYT-DSS

Special adapters

Generic name for communication special adapters and analog special adapters

Communication special
adapters

Generic name for the following models
FX3uU-232ADP(-MB), FX3u-485ADP(-MB)

Analog special adapters

Generic name for the following models
FX3u-4AD-ADP, FX3u-4DA-ADP, FX3U-3A-ADP, FX3U-4AD-PT-ADP, FX3u-4AD-PTW-ADP,
FX3uU-4AD-PNK-ADP, FX3u-4AD-TC-ADP

Special function blocks

Generic name for FX2N Series special function block, FX2NC Series special function block,
FX3uc Series special function block, FX3u Series special function block

FX2N Series special function
blocks

Generic name for the following models
FX2N-16CCL-M, FX2N-32CCL, FX2N-64CL-M, FX2N-2AD, FX2N-4AD, FX2N-8AD, FX2N-2LC,
FX2N-4AD-PT, FX2N-4AD-TC, FX2N-2DA, FX2N-4DA, FX2N-5A

FX3u Series special function
blocks

Generic name for the following models
FX3U-16CCL-M, FX3u-64CCL, FX3U-4AD, FX3u-4LC, FX3u-4DA

FX2NC Series special function
blocks

Generic name for the following models
FX2Nc-4AD, FX2NC-4DA

FX3uc Series special function
blocks

Generic name for the following models
FX3uc-4AD

Extension power supply unit

Abbreviation of model FX3uc-1PS-5V extension power supply unit

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-16EYT-TB, FX-16EYS-TB,
FX-16E-TB/UL, FX-32E-TB/UL, FX-16EYR-ES-TB/UL, FX-16EYT-ES-TB/UL,
FX-16EYT-ESS-TB/UL, FX-16EYS-ES-TB/UL

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-JOJCCAB, FX-16E-CJOOCAB-R, FX-A32E-CJCICCAB
150, 300 or 500 is entered in .

Connectors for input/output

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

Power cable

Generic name for the following models
FX2Nc-100MPCB, FX2Nne-100BPCB, FX2nc-10BPCB1

CC-Link master

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

CC-Link/LT master

Abbreviation of FX2N-64CL-M master block

Intelligent device stations

Abbreviation of FX3u-64CCL interface block

Remote device stations

Abbreviation of FX2N-32CCL
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Generic Name and
Abbreviation

Description

Remote /O stations

Remote stations that handle information in bit units only

Peripheral devices

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

Programming software

Generic name for the following models
GX Works2, GX Developer, FX-PCS/WIN

GX Works2 Abbreviation of programming software packages SWOIDNC-GXW2-J and SWODNC-GXW2-E
GX Developer Abbreviation of programming software packages SWD5C-GPPW-J and SWID5C-GPPW-E
FX-PCS/WIN Abbreviation of programming software packages FX-PCS/WIN and FX-PCS/WIN-E

Handy programming panels

GOT1000 Series

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

Generic name for GT15, GT11 and GT10

GOT-F900 Series

FX3Gc Hardware Edition

Generic name for GOT-F900 Series

Abbreviation of FX3Gc 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/FX3uc 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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1 Outline
1.1 Major Features

1.

Outline

1.1

Major Features

. Basic functions

[Up to 256 input/output points]

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

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

[Operation instructions]

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

[Built-in USB port]

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

[Built-in RUN/STOP switch]

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

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

[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 FX3aGc.

*For peripheral devices not applicable to the
FX3Gc Series, specify FX3G Series or FX1IN
Series for the model selection, and you can
program the sequence. In this case, use
instructions and devices within the ranges
common to FX3GC Series and the selected
model of PLC.

[Remote debugging of program]
Programming software enables you to remotely
transfer programs and monitor PLC operation
through a modem connected to the RS-232C
communication special adapter.

2. Input/output high-speed processing

functions of main unit

[High-speed counter function]
Input terminals of main unit
- Input of open collector transistor output
- 1-phase 60 kHz x 4 points + 10 kHz x 2 points
- 2-phase 30 kHz x 2 points + 5 kHz x 1 points
— Refer to 5. Input Specifications and
External Wiring 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 5. Input Specifications and
External Wiring in this manual
and Programming Manual.

Input terminal Signal ON/OFF width
X000, X001, X003, X004 10 ps
X002, X005, X006, X007 50 us

[Input interruption function]
The PLC can process interruption routines with
higher priority using external signals whose
minimum ON duration or OFF duration is 10 us
(X000, X001, X003 and X004) or 50 ps (X002

and X005).

(The timer interruption function is also provided.)
— Refer to 5. Input Specifications and
External Wiring in this manual and
Programming Manual.

[Pulse width/period measurement function]
The width/period of pulses from input terminals
(X000, X001, X003 and X004) of the main unit
can be measured in units of 10 ps.
— Refer to 5. Input Specifications and
External Wiring in this manual and
Programming Manual.

[Pulse output function]
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 2 axes (Y000 and Y001).
Using a number of instructions programming is
simplified.

— Refer to Positioning Control Edition.
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[Various positioning instructions] 4. Analog functions
— Refer to Positioning Control Edition. The special adapter and special function block
T —— E— for each analog function are connected.
i — Refer to Analog Control Edition.
DSZR Mechanical zero return instruction with DOG
search function [Types of analog functions] 2
Instruction to read the current value from our .
ABS servo amplifier with absolute position (ABS) * Voltage/current input gg‘l
detecting function + Voltage/current output g %
Positioning (relative positioning) to specify the . o=
DRVI | ovement from the current position . Temperaturg sensor input (thermocouple and &
——— ——— . platinum resistance thermometer sensor)
Positioning (absolute positioning) to specify
DRVA |the target position based on the current » Temperature control
value 0 3
i i @D
PLSV Instruction to change the pulse train output 2o
frequency 8o
Instruction for positioning based on batch §._ ©
TBL setting of positioning operation, moving %
distance and speed
3. Communication and network functions g9
. . . o
The special adapter or special function block for 53,
each communication function can be connected. 5§
n<
[Kinds of communication functions]
* Programming communication through RS- 5
232C, RS-422 and USB @
. . agn [0
— Refer to the Data Communication Edition. =
Q
* N:N Network %‘
— Refer to the Data Communication Edition. @

« Parallel link
— Refer to the Data Communication Edition.

(o))

« Computer link é’g
— Refer to the Data Communication Edition. §"5
* Non-protocol communication through RS- S
232C/RS-485
— Refer to the Data Communication Edition. 7
* Inverter communication s=m
— Refer to the Data Communication Edition. §§§
+ CC-Link % o
3 o
- Master station @
(Compatible with CC-Link Ver. 2.00 and
Ver. 1.10) 8
FX3u-16CCL-M =
- Intelligent device station g
FX3u-64CCL =
- Remote device station S
FX2N-32CCL
— Refer to the manual for each product. 9
* CC-Link/LT ®
- Master station §
FX2N-64CL-M

- Remote I/O station, Remote device station
— Refer to the manual for each product.

-
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1 Outline
1.2 Part Names

1.2 Part Names

1.21  FX3GCc-32MT/D(SS)

[2]

i)

o

[6] %

o

M N 6. [21]

asm | g0 71—
0 HHH [18] d

b ’{20] o D'%J’: o
® B

> [0

DH 3
D%ﬂo [16]

O

i

/
5] (2]

[10] p%e P[s]

=

[17] (12]

e ] /ﬂﬁ_ﬁ\lsl 817" [21] sl

[13]

18]

No.

Description

No. Description

1

Special adapter connecting hooks

[8] |FX3UC/FX2NC extension block connecting hooks

(2]

Special adapter connecting holes

[91 |[Input LED

(3]

Special adapter connector cover

When special adapter connector cover is removed

Special adapter connector

DIN rail mounting hooks

DIN rail mounting groove
[DIN rail:DIN46277(35 mm(1.38") wide)]

[10] |Output LED
[11] | FX3UC/FX2NC extension block connector
[12] | Nameplate

[13] | Power connector for main unit

[14] |Battery cover

FX3UC/FX2NC extension block connecting
connector cover

Extension block connector cover

mﬁ[ [11]

[15] PR

(7]

Display LEDs
pow 0-——Green
RUN © Green
ERR @ Red
ALM @ Red
POW LED | On while the PLC power is ON.

RUN LED

On while the PLC is RUN.

ERR LED

Flashing when a program error occurs.

Turns ON when a CPU error occurs.

ALM LED

Turns ON when the battery voltage drops.
(When the optional battery is used)

[16] | Input connector

[17] | Output connector

[18] |Peripheral device connector (RS-422)

[19] |Peripheral device connector (USB)

[20] | RUN/STOP switch

[21] | FX3UC/FX2NC extension block connecting holes
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1.3  Interpretation of Model Names (Main Units, I/O Extension Blocks) o
?
A - B C D - E
. I Input/output I
Series name Total ”””.‘ber of Classification1 P P Classification2 2
I/O points type
om
3 =
Classification Symbol Description 25
2.0
FX3GC FX3GC Series £
w
A Series name FX2NC FX2NC Series
FX2N FX2N Series
8 8 Points 3
Total number of -
[ ¥0)
B 1/ points 16 16 Points 10
32 32 Points =3}
— 8 °
o M Main units 51
Cc Classification 1 3
E Input/output extension blocks @
Input/output mixed
R Input : 24 V DC (Sink) 4
Output : Relay 5
T O
T Input/output mixed 83
D Input : 24 V DC (Sink) S o
Output : Transistor (Sink) §§
Input/output mixed =
T/DSS Input : 24 VV DC (Sink / Source)
Output : Transistor (Source) 5
D Input/output type -
Input dedicated w5
X Classification 2 "None" : 24 V DC Input ?gg
Classification 2 "UA1/UL" : 100 V AC Input §"
XL Dedicated 5 V DC Input g
YR Dedicated relay output ¢
YR-S Dedicated relay output (Separate reference terminals (Commons) type.) 6
YT Dedicated transistor output
wOo
YS Dedicated triac output }2, =S
1/0 connecting type 5" =
Non svmbol | FX3GC Series : Connector I8
4 *  FX2NC Series : Connector @
E Classification 2 *  FX2N Series : Terminal block
UA1/UL Dedicated 100 V AC input 7
(e} 1/0 connecting type : Connector <sm
QO = X
T 1/0 connecting type : Terminal block 833
[z =X
w
g
3
g
@©
8
=

fispeg (O

-
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1.4

List of Products

1. FX3Gc-32MT/D

Special adapters

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

Connection to

programming tool 2

tool

GX Works2

2. FX3GCc-32MT/DSS

Programming

6 | FX2Ne 1/0
extension Blocks

FX3U-32BL

FX2NCc-16EX
FX2NC-16EX-T
FX2NC-16EYT
FX2NC-16EYR-T
FX2Nc-32EX
FX2NC-32EYT

FX2NC/FX3uc
special function
blocks

FX3uc-4AD
FX2Nc-4AD
FX2Nc-4DA

Extension power
supply unit™

FX3uc-1PS-5V

Extension
power supply
unit™
FX3uc-1PS-5V
Connector
conversion
adapter

FX2NCc-CNV-IF

FX Series terminal
blocks™

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

Special adapters

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

Conne

ction

to

programming tool”

tool

GX Works2

Programming

FX3u-32BL |

6 [{|FXaNne 1/0
extension Blocks

FX2NC-16EX-DS
FX2NC-16EX-T-DS
FX2NC-16EYT-DSS
FX2NC-16EYR-T-DS
FX2NCc-32EX-DS
FX2NC-32EYT-DSS
FXaNc/FX3uc
special function
blocks
FX3uc-4AD
FX2NCc-4AD
FX2NCc-4DA

Extension
power supply
unit™
FX3uc-1PS-5V
Connector 7
conversion
adapter

FX2NC-CNV-IF

7 FX2N I/O extension
Blocks

7 n FX2N-8EX-UA1/UL
FX2N-8EYR

7 FX2N 1/O extension
Blocks

Extension power
supply unit™

FX3uc-1PS-5V

FX Series terminal
blocks™

FX-16E-TB/UL
FX-32E-TB/UL
FX-16EYR-ES-TB/UL
FX-16EYT-ES-TB/UL

FX-16EYT-ESS-TB/UL

FX-16EYS-ES-TB/UL

*1. Use an extension power supply unit in either of the following positions:
- Inside the [ or [8] group
- Between the [ or [B] group and the [@ or [ group

*2.  For connection to a programming tool, refer to Section 1.5.

*3. For connectable models, refer to Chapter 8.

FX2N-8ER
FX2N-8EX

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

FX2N/FX3u special
function blocks

FX3u-4AD
FX3u-4DA
FX3u-4LC
FX3u-16CCL-M
FX3u-64CCL
FX2N-2AD
FX2N-2DA
FX2N-4AD
FX2N-4AD-TC
FX2N-4AD-PT
FX2N-4DA
FX2N-5A
FX2N-8AD
FX2N-2LC
FX2N-16CCL-M
FX2N-32CCL
FX2N-64CL-M

FX2N-8ER-ES/UL
FX2N-8EX-ES/UL
FX2N-8EX-UA1/UL
FX2N-8EYR-ES/UL
FX2N-8EYR-S-ES/UL
FX2N-8EYT-ESS/UL
FX2N-16EX-ES/UL
FX2N-16EYR-ES/UL
FX2N-16EYT-ESS/UL

E FX2N/FX3u special
function blocks

FX3u-4AD
FX3u-4DA
FX3u-4LC
FX3u-16CCL-M
FX3u-64CCL
FX2N-2AD
FX2N-2DA
FX2N-4AD
FX2N-4AD-TC
FX2N-4AD-PT
FX2N-4DA
FX2N-5A
FX2N-8AD
FX2N-2LC
FX2N-16CCL-M
FX2N-32CCL
FX2N-64CL-M
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Cable or connection connector Cable or connection connector

aulIno

Special adapter connector Battery connector

Peripheral device connector [USB]

USB MINI B connector female [USB2.0] Extension connector (FX2NC/FX3UC)

N

[&]] o] ] =] 7
B N @] o]z

. . om
Peripheral device connector [RS-422] . ==
MINI DIN 8Pin Extension connector (FX2N/FX3U) % %

23
?
FX3U-232ADP(-MB) D-SUB 9Pin [RS-232C] Extension cable”!

*1. When using an extension cable (FXoN-30EC or FXoN-65EC), use only one extension cable per 3
system. Make sure to use the FX2N-CNV-BC when the extension cable is used to connect an 20
extension block. This extension cable is not available when the FX3U-4LC or FX2N-8AD is located at §§
the head position. 8 °

— Refer to Section 3.4. 2
1.41 Main units 4
wo
O o
83
Input Output Number of . Current =
. . Drive . © P
Connecting input/ Capacity =5
Model name i i power So
Points Type Points Type type output supply 5VvDC B

points (mA)
24V DC Transistor

FX3GC-32MT/D 16 (Sink) 16 (sink) Connector 32 24V DC 400 5
- 05
FX3GC-32MT/DSS 16 24VDC 16 Transistor Connector 32 24V DC 400 28

(Sink/Source) (source) =

Q

%”.

3

1.4.2 1/O Extension Blocks

mndino &)

1. FX2Nc Series I/0 Extension Blocks »
D
=3
=h
E Input i . Nu.mber 5V DC current 8
Connecting | of input/ . =
Model name . i consumption S
Points Type Points Type type output (mA) @
points
FX2NC-16EX 16 24 V DC - - Connector 16 30 7
(Sink)
<sm
24V DC S8
FX2NC-16EX-DS 16 (Sink/Source) - - Connector 16 30 géa
24V DC S8
FX2NC-16EX-T 16 . - - Terminal block 16 30 3 9
(Sink) @
24V DC .
FX2NC-16EX-T-DS 16 (Sink/Source) - - Terminal block 16 30 8
FX2NC-16EYT - - 16 Transistor (sink) Connector 16 50 —
(0]
FX2NC-16EYT-DSS - - 16 Transistor (source) Connector 16 50 3
FX2NC-16EYR-T - - 16 Relay Terminal block 16 50 8
w
FX2NC-16EYR-T-DS - - 16 Relay Terminal block 16 50 g
=
FX2NC-32EX 32 24 V DC - - Connector 32 60
(Sink) 9
FX2NC-32EX-DS 32 24V DC - - Connector 32 60
(Sink/Source) 5%
FX2NC-32EYT - - 32 Transistor (sink) Connector 32 100 3
FX2NC-32EYT-DSS - - 32 Transistor (source) Connector 32 100

-
(=

Bunooyssjgnoi
‘soueusuIe)\
‘uny 1s8|.
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2. FX2N Series I/0 Extension Blocks
When connected to one of the FX2N 1/O extension blocks listed in the following table, the FX2NC-CNV-IF

or FX3uc-1PS-5V is required.

Input Output . Nulmber 5V DC current
Connecting | of input/ .
Model name . i consumption
Points Type Points Type type output (mA)
points
FX2N-8ER 4 Z?S\i/nll::)c 4 Terminal block 16™1 25
24V DC Relay
FX2N-8ER-ES/UL 4 . 4 Terminal block 16™1 25
(Sink/Source)
FX2N-8EX 8 24 V DC - - Terminal block 8 25
(Sink)
24V DC .
FX2N-8EX-ES/UL 8 (Sink/Source) - - Terminal block 8 25
FX2N-8EX-UA1/UL 8 100 V AC - - Terminal block 8 25
FX2N-8EYR - - 8 Terminal block 8 30
FX2N-8EYR-ES/UL - - 8 Relay Terminal block 8 30
FX2N-8EYR-S-ES/UL - - 8 Terminal block 8 30
FX2N-8EYT - - 8 Transistor (sink) | Terminal block 8 30
FX2N-8EYT-ESS/UL - - 8 Transistor | o inal block | 8 30
(source)
FX2N-8EYT-H - - 8 Transistor (sink) | Terminal block 8 30
FX2N-16EX 16 24 V DC - - Terminal block 16 45
(Sink)
FX2N-16EX-ES/UL 16 .24 vDeC - - Terminal block 16 45
(Sink/Source)
FX2N-16EX-C 16 24 V DC - - Connector 16 40
(Sink)
FX2N-16EXL-C 16 5V DC - - Connector 16 35
FX2N-16EYR - - 16 Rel Terminal block 16 40
ela
FX2N-16EYR-ES/UL - - 16 y Terminal block 16 40
FX2N-16EYT - - 16 Transistor (sink) | Terminal block 16 180
FX2N-16EYT-ESS/UL - - 16 Transistor | ro inal block | 16 180
(source)
FX2N-16EYT-C - - 16 Transistor (sink) Connector 16 180
FX2N-16EYS - - 16 Triac Terminal block 16 160
*1.  Four inputs and four outputs are occupied as unused numbers.
1.4.3 Special function blocks
For details on each product, refer to the appropriate product manual.
1. Analog control
a) FX2NC/FX3uc Series
E Number of 5V DC current
Model name Description input/output consumption
points (mA)
FX3UC-4AD 4-ch Voltage/current input 8 100
FX2NC-4AD 4-ch Voltage/current input 8 50
FX2NC-4DA 4-ch Voltage/current output 8 30
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b) FX2N/FX3U Series

When connected to the special function blocks of the following table, the FX2NC-CNV-IF or FX3uc-
1PS-5V is required.

Number of 5V DC current
Model name Description input/output consumption
points (mA)
FX3U-4AD 4-ch Voltage/current input 8 110
FX3U-4DA 4-ch Voltage/current output 8 120
FX3U-4LC ?r;c;?sr;at\ecr:Ft)r?;?rtrlljgiﬁzctjg:rs;nsor/thermocoupIe/micro voltage input) 8 160
FX2N-2AD 2-ch Voltage/current input 8 20
FX2N-2DA 2-ch Voltage/current output 8 30
FX2N-4AD 4-ch Voltage/current input 8 30
FX2N-4AD-PT 4-ch Temperature (resistance thermometer sensor) input 8 30
FX2N-4AD-TC 4-ch Temperature (thermocouple) input 8 30
FX2N-4DA 4-ch Voltage/current output 8 30
FX2N-5A t-ch Voltageleurront ouput 8 0
FX2N-8AD 8-ch Voltage/current/temperature (thermocouple) input 8 50
FX2N-2LC (ZrLC;ci)s,?(a-l;]ec:rgF’()r?;?rt‘rzjgiwzc‘()g:r:énsor/thermocoupIe) 8 70

2. Data link and communication functions
When connected to the special function blocks in the following table, the FX2NC-CNV-IF or FX3Uc-1PS-5V

is required.
Number of 5V DC current
Model name Description input/output consumption
points (mA)
Master for CC-Link (Compatible With CC-Link Ver. 2.00 and Ver. 1.10)
EX3U-16CCL-M"" Connectable stations: Remote I/O station, Remote device station, *3 -
Intelligent device station
0 Intelligent device station for CC-Link 8 )
FX3U-64CCL [1 to 4 stations occupied]
. Master for CC-Link (Compatible With CC-Link Ver. 1.10)
4 * -
FX2N-16CCL-M Connectable stations: Remote /O station, Remote device station 3
EX2N-32CCL Remote de.vme statlorj for CC-Link 8 130
[1 to 4 stations occupied]
FX2N-64CL-M Master for CC-Link/LT *5 190
*1.  Only one FX3u-16CCL-M unit can be connected to a single PLC main unit.
This master cannot be used together with FX2N-16CCL-M.
*2.  Only one FX3u-64CCL unit can be connected to a single PLC main unit.
*3.  The number of input/output occupied points is obtained using the following formula.
Number of input/output occupied points = Number of remote 1/O stations x 32 points + 8 points
*4.  Two or more FX2N-16CCL-M unit can be connected in one system, but remote 1/O stations cannot
be connected to the second and later master stations.
This master cannot be used together with FX3u-16CCL-M.
*5.  The number of input/output occupied points is obtained using the following formula.

Number of input/output occupied points = Total number of input/output points in remote 1/0
stations + 8 points
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1.4 List of Products

1.4.4 Special adapters

1. Analog functions

Number of | 5V DC current
Model name Description input/output | consumption
points (mA)
FX3U-4AD-ADP 4-ch Voltage/current input 0 15
FX3U-4DA-ADP 4-ch Voltage/current output 0 15
2-ch Voltage/current input
FX3U-3A-ADP 1-ch Voltage/current output 0 20
4-ch Temperature (platinum resistance thermometer sensor) input
FX3U-4AD-PT-ADP (-50 to 250 °C) 0 15
3 . : 4-ch Temperature (platinum resistance thermometer sensor) input
FX3U-4AD-PTW-ADP (-100 to 600 °C) 0 15
4-ch Temperature
FX3U-4AD-PNK-ADP (Pt1000/Ni1000 resistance thermometer sensor) input 0 15
FX3U-4AD-TC-ADP 4-ch Temperature (thermocouple) input 0 15
2. Communication functions
Number of | 5V DC current
Model name Description input/output | consumption
points (mA)
FX3U-232ADP(-MB) RS-232C communication 0 30
FX3U-485ADP(-MB) RS-485 communication 0 20
1.4.5 Extension power supply unit
Model name Description Drive power supply Current Capacity DC
FX3UC-1PS-5V"1 5V DC extension power supply 24V DC 5VDC1A
*1.  Only one FX3uc-1PS-5V unit can be connected in a system.
1.4.6 Connector conversion adapter
5V DC current
Model name Description consumption
(mA)

FX2NC-CNV-IF

Connector conversion adapter to connect an "I/O extension block for FX2N" or
"special function block for FX2N/FX3U"

FX2N-CNV-BC

Connector conversion adapter to connect an "I/O extension block for FX2N" or
"special function block for FX2N/FX3U" and the extension cable FXON-30/65EC

1.4.7

Battery/Extension cables

Classification Model name Description
This battery backs up the following data.
* General devices (Parameter setting is required.)
Battery FX3U-32BL - M1536 to M7679 - 51000 to S4095
- D1100 to D7999 - RO to R23999
» Time on clock
] FXON-65EC 0.65m (2'1") | These cables are used to mount input/output extension blocks for FX2N and
Extension cables FXON-30EC 0.3m (011" special function blocks 2 for FX2N/FX3U away from the main unit.
*2.  When using an extension cable (FXoN-30EC or FXoN-65EC), use only one extension cable per

system. Make sure to use the FX2N-CNV-BC when the extension cable is used to connect an
extension block. This extension cable is not available when the FX3u-4LC or FX2N-8AD is located at
the head position.

— Refer to Section 3.4.
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1.4.8

FX Series terminal blocks

Model name Input points | Output points Function Drive power supply
FX-16E-TB 16 input pomt.s or
16 output points )
. . To be directly connected to the PLC 1
32 input points, input/output connector
FX-32E-TB 32 output points or

16 input/output points

FX-16EX-A1-TB" 16 - 100 V AC input type *4

FX-16EYR-TB" - 16 Relay output type 24V DC 80 mA
FX-16EYT-TB™ - 16 Transistor output type (Sink output) 24V DC 112 mA
FX-16EYS-TB™ - 16 Triac output type 24V DC 112 mA

FX-16E-TB/UL

16 input points or
16 output points

FX-32E-TB/UL

32 input points,
32 output points or
16 input/output points

To be directly connected to the PLC
input/output connector

FX-16EYR-ES-TB/UL™ - 16 Relay output type 24V DC 80 mA
FX-16EYT-ES-TB/UL"3 - 16 Transistor output type (Sink output) 24V DC 112 mA
FX-16EYT-ESS-TB/UL" - 16 Transistor output type (Source output) 24V DC 112 mA
FX-16EYS-ES-TB/UL"™ - 16 Triac output type 24V DC 112 mA

*1. The table below shows the drive power supply for each connection destination.

Connection destination

Input connector

FX3GC-32MT/D, FX2NC-OOEX

Power Supply Voltage

Current Consumption

Not required

FX3GC-32MT/DSS, FX2NC-OOEX-DS, FX2N-16EX-C

Output connector

FX3GC-32MT/D, FX3GC-32MT/DSS,
FX2NC-OOEYT, FX2NC-OOEYT-DSS, FX2N-16EYT-C

24V DC

112 mA / 16 points

Power supply suitable to connected load is required.

*2.  The applications shown below are not supported.

Unsupported Applications

High-speed processing

speed detection (SPD) instruction

High-speed counter, input interruption, pulse catch, pulse width/pulse period measurement function,

Time division input

Input matrix (MTR) instruction, digital switch (DSW) instruction

Other

Absolute current value read (ABS) instruction

*3. The applications shown below are not supported.

Unsupported Applications

Pulse output

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,
pulse width modulation (PWM) instruction, zero return (ZRN) instruction,
DOG search zero return (DSZR) instruction, drive to increment (DRVI) instruction,

drive to absolute (DRVA) instruction, variable speed pulse output (PLSV) instruction,
absolute current value read (ABS) instruction, batch data positioning mode (TBL) instruction

Time division input

Input matrix (MTR) instruction, digital switch (DSW) instruction

Time division output

Seven segment with latch (SEGL) instruction

*4. The table below shows the drive power supply for each connection destination.

Connection destination Power Supply Voltage Current Consumption
FX3GC-32MT/D, FX2NC-OOEX 24V DC 48 mA
FX2N-16EX-C 24V DC 160 mA
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1.4.9 Input/output cable ¢ Input/output connector « Power cable

Classification Model name

Description

FX-16E-500CAB-S

» Single wire (Wire color: red)

Sm (1647, PLC side: A 20-pin connector

FX-16E-150CAB 1.5m (411"
1+ Flat cables (with tube)
FX-16E-300CAB mE10]. A 20- pin connector at both ends
FX-16E-500CAB m (16’4")
Input/output FX-16E-150CAB-R 1.5m (411"
cables —+ Round multicore cables
FX-16E-300CAB-R mE10. A 20-pin connector at both ends
FX-16E-500CAB-R m (16°4")
FX-A32E-150CAB 1.5m (411" |+ Flat cables (with tube)
EX-A32E-300CAB 3m(910%]|° PLC §ide: Two 29-pin conngctors in 16-point units.
» Terminal block side: A dedicated connector
FX-A32E-500CAB m (16'4") |« One common terminal covers 32 input/output terminals.
FX2C-1/0-CON 10-piece set | Input/output connector for flat cable
L’;F:]L:/e ‘;‘:;‘:“t FX2C-1/0-CON-S 5-piece set | Input/output connector for bulk wire for 0.3 mm? [AWG22]

FX2C-1/0-CON-SA

5-piece set | Input/output connector for bulk wire for 0.5 mm?2 [AWG20]

FX2NC-100MPCB

1 m (3'3") | Power cable for main unit

Power cable FX2NC-100BPCB

1 m (3'3") | Input power cable for FX2NC Series input extension blocks

FX2NC-10BPCB1

0.1 m (0'3") | Input power crossover cable for FX2NC Series input extension blocks

1.4.10 Power supply unit

Model name

Description Drive power supply

Current Capacity DC

FX2N-20PSU 24 V DC power supply 100 to 240 V AC

24VDC2A

1.4.11 Programming tool

The following programming too

| supports FX3GcC Series PLCs.

For inapplicable programming tools and versions, refer to Appendix A-2-2.

Description

Model name
GX Works2 Version 1.77F or later of SWODNC-GXW2-E supports the FX3GC.
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1.5 Connection to Programming Tool

Peripheral device connector

B——a RS-232C/RS-422 cable
e—— Connection cabling
®-—mmmmmmmemeeeee- Connection cabling for extension device

o Flawo-0W-IF RUN

POWERO

:E FXau-64CCL

FX-232AWC-H
RS-232C & RS-422
i . i
(==ars)
|
FX3u-232ADP(-MB)
No. §hape of connector or combination with cable No. §hape of connector or combination with cable
usB
. FX-30P MINI DIN
A connector, USB cable™’ 8Pin [RS-422] FX-20P-CABO
female
) F2-232cAB-1"
D.SUB + "FX-232AW, FX-232AWC, FX-232AWC-H""2 FX3U-232ADP(-MB) D-SUB 9Pin [RS-232C]
9Pin + "FX-4220ABO"
Peripheral device connector [USB]
FX-232CAB-1 MINI B connector female [USB2.0]

"F2-232CAB-2"
+ "FX-232AW, FX-232AWC, FX-232AWC-H""2
+ [BY"Fx-422cAB0"

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

@] |[o] [&]

Half pitch
14Pin

FX-232CAB-2

FX3U-64CCL CC-Link connection terminal block
The access function description for the FX3GC main unit
via another station QCPU (Q mode) is used.

— Subsection 1.5.1

]

"F2-232CAB"
+ "EX-232AW, FX-232AWC, FX-232AWC-H""2
+ [BY"Fx-422cAB0"

D-SUB
25Pin

F2-232CAB-1

*1. The following USB cables are applicable.

Model name

Description

MR-J3USBCBL3M USB cable 3 m (9'10")

GT09-C30USB-5P

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

*2.  When FX-232AW or FX-232AWC is used, the communication baud rate is 19,200 bps or less.
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1.5.1 The accessing path to the FX3Gc from CC-Link Network

The FX3GC which is connected to the FX3u-64CCL can be accessed via CC-Link from QCPU (Q mode)
master/local station when GX Works2 is used.

Accessing permits write and read, verify, carry out device batch monitoring and complete device test.

From the master station/local station of the QCPU (Q mode), the FX3GC Series main unit can be accessed.
The communication path of CC-Link is illustrated as follows.

1) The path when accessing from the master QCPU (Q mode) station

Q
PC *1 QCPU | 1 aster
(GX WorksZ) (@ mode) station
etc.

CC-Link \

FX3Gec FX3u-
main unit 64CCL

*1. Direct connection or connection using the GOT transparent mode.

2) The path when accessing from a local QCPU (Q mode) station

Q
QCPU
master
(Q mode) station
o CC-Link _.
PC
( GX Works2 )
etc.
*1
QCPU -
local FX3sac FX3y
(Qmode)| iation main unit | 64CCL

*1. Direct connection or connection using the GOT transparent mode.
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1.6 System Overall Configuration

1.6

System Overall Configuration

Products connectable to the FX3Gc PLC are classified into the groups to as shown below.

For model names of products classified into the and E groups, refer to "1.11 Number of occupied 1/0

points and 5 V DC current consumption"”.

Main unit

I/O extension
Special
extension

Special adapter
(Analog)

FX3u-4AD-ADP
FX3u-4DA-ADP

FX3u-3A-ADP
FX3u-4AD-PT-ADP
FX3U-4AD-PTW-ADP
FX3u-4AD-PNK-ADP
FX3u-4AD-TC-ADP

Special adapter

(Communication)
FX3uU-232ADP(-MB)
FX3U-485ADP(-MB)

F

X3uc-1PS-5V

FX3UC/FX2NC Series extension equipment or
FX3U/FX2N Series extension equipment can be
connected.

F

X2NC-CNV-IF

Connector conversion adapter

FX3U/FX2N Series extension equipment can be
connected.

FX3UC/FX2NC/FX3U/FX2N Series extension devices (example)

["® Connection constructed using only the built-in power supply

—— FXanc-CNV-IF

FX3uc
FX2Ne Special
110 function

FX2N

110

FX3u,
FX2N
Special
function

<

»
»

<

Range to be covered by main unit

(FX3U/FX2N Series extension)
— FX3uc-1PS-5V

® Connection when the built-in power supply is insufficient

FX3uC | FX2NC
FXane Special Special
110 function | function

FX3u,

FX2N FX2N
1/0 Special
function

<

»
L

P

Range to be covered by
main unit

X Range to be
covered by
FX3uc-1PS-5V

@ Connection when the built-in power supply is insufficient

(FX3UC/FX2NC Series extension)
— FX3uc-1PS-5V
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1.7

Rules of System Configuration

The system configuration must meet the following three requirements.

1. Number of input/output points

The total number of input and output points should be 256 or less in the whole system.
— For details, refer to "1.8 Number of I/0 Points and Maximum Number of I/O Points".

Number of input/output points for whole system Up to 256 points

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

Input/output Input/output CC-Link/LT CC-Link

Special adapter|  Main unit extension block | extension block master master

CC-Link/LT

Remote 1/10 station| |Remote 1/0 stationl |Remote 1/0 station|

| 2. Number of remote I/O points | Up to 128 points I

CC-Link system

|Remote 110 station| |Remote 1/0 station| |Remote 110 station| |Remote 1/O station|

2. 5V DC power supply capacity (current consumption)

The main unit built-in power supply and the extension power supply unit supply power to extension equipment
respectively.
The current consumption varies depending on the type of extension equipment.

. . . . Extension . .
Special Special . . Extension Extension Extension Extension
adapter adapter At block block poweJnsituppIy block block
< . < . < .
Range of devices powered Range of devices powered Range of devices powered
from main unit from main unit from extension power

supply unit

— For details, refer to "1.9 Calculation of 5 V DC power supply capacity (current consumption)”.

. Restriction in number of units for each group

For special adapters, input/output extension blocks, and special function blocks, the number of units that can
be connected to the main unit is restricted.
— For details, refer to "1.10 Restriction in number of units in each group"”.

Special Special Input/output [ Extension Special Special
adapter adapter Main unit extension [power supply| function function
(analog) |(communication) block unit block block

L |
Up to 8 units

Up to 2 units Up to 2 units
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1.8

Number of I/0 Points and Maximum Number of I/0 Points

1.8.1

The number of input/output points and maximum number of input/output points varies depending on network
use.

Number of Maximum number of Reference
Input/Output Points input/output points
When CC-Link system is not used 128 128 Subsection 1.8.1
. . Subsection 1.8.1
When CC-Link system is used 128 256 Subsection 1.8.2

For the number of input/output points and maximum number of input/output points, refer to Section 1.7.

Calculation of number of input/output points

To obtain the total number of input/output points, count the input/output points of input/output extension
blocks and the input/output occupied points of special function blocks.

. Total the number of input/output points on the main unit and the number of those on the

input/output extension blocks.
To obtain the total number of input/output points, count the input points (X000 and higher) and output points
(Y000 and higher) of the main unit and input/output extension blocks.

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

Add the number of remote I/O points to the number of input/output points from the main unit and input/output
extension blocks calculated in the above step.

— For the method of calculating the number of remote 1/0 points,

refer to the FX2N-64CL-M manual.

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

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

— For a list of occupied input/output points, refer to Section 1.11.

Number of special function Number of occupied

Number of points per unit

blocks input/output points
d N g N - N
units 8 points points
X _ _ =
. . Each special function block used for Total number of
Number of special function ) . : . S
FROM/TO instructions occupies eight occupied input/
blocks . ) .
input or output points. output points
N /N /N s

Observe the following instructions when using the following products.

* FX2N-16CCL-M (CC-Link master)
When more than one master station is connected, a remote 1/O station cannot be connected to the 2nd and
following master stations.
This master cannot be used together with FX3uU-16CCL-M.

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

+ FX3u-64CCL
Only one FX3uU-64CCL unit can be connected to a single PLC main unit.
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1.8.2

4. Calculate the total number of input/output points.

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

MaX|mum numb_er of Number of inputioutput points Number of |nput/0utput occupied
input/output points points

- N -~ N -~ N

128 points A) |+1 B) |+ © (D)  units| x 8 points

> + . .
Maximum number of | — | Total number of input/output points of Eacg fspch;cl)w%qn thOCIE.
points controllable on Main units,input/output extension blocks used for i hti tlns ruct: IOPS
system and CC-Link/LT. occupies eight input or outpu
~ ~ < A K\ points. ~
(A):Number of input/output points of main unit (D):Number of special function blocks

(B):Number of input/output points of input/output extension blocks
(C):Number of remote I/O points of FX2N-64CL-M

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

. Calculation of maximum number of input/output points

The maximum number of available input/output points is as follows when CC-Link master block is used.
— For the method of calculating the number of 1/0 points, refer to Subsection 1.8.1.

Maxmum numbgr of Number of |.nput/ Number of |nput./output CC-Link remote 1/0
input/output points output points occupied points
256 points (A)(B)(C) D) units| *8 (E) stations| 3% < 128
points points =

Maxi b > Total number of points obtained by formula
aximum numboer "number of remote /O stations x32 points"

— | Total number of = | Number of points +

of points . ; occupied by special . e .
input/output points - (The number is multiplied by 32 points
controllable on function blocks regardless of the number of remote 1/0
system -
N e N /N \pomts.) s
For details, refer to Subsection 1.8.1.
(A): Number of input/output points of main unit (D): Number of input/output points occupied by special
(B): Number of input/output points of input/output extension function blocks
blocks (E): Number of remote /O stations (units) connected to
(C): Number of remote I/O points of FX2N-64CL-M. CC-Link master

The number of CC-Link points is calculated by the formula "32 points x number of stations" even when
remote 1/O stations with less than 32 points are used.
For details, refer to the manual of the CC-Link master block used.
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2. Procedures for calculating number of input/output points based on example of system
configuration
For the main unit, input/output extension blocks and CC-Link remote I/O stations, the number of input/output
points and the total number of points are restricted.

X000 to X017 X020 to X057 - - 2
Input Output
Main unit extension extension FX3U-16CCL-Mp, g
block block g %
Y000 to Y017 - Y020 to Y057 - s
. 32/0 0/32
16/16=32 points =32 points_| =32 points | 8 points

CC-Link network 29
| | | g3
Remote 1/0 | | Remote I/O | | Remote 1/0 g o

(8 points) (16 points) (32 points) =}

w

Number of input/output points occupied
by special function blocks i 4
) (8 points) v v o
0 points 96 (104 128 160 256 }5’ g
L 1 1 1 1 1 . 2
SQ
b Number of input/output points (96 points): Number of =
- i i [ : ! S remaining points »<
Number of input/output points (excluding remote I/O points on CC-Link)

+ Number of input/output occupied points 5
Up to 128 points @

o
Numper of 32 points x 3 units g.g

remaining \" "o =

points | = 96 points o

S

Number of CC-Link
input/output points

Up to 128 points

256 points or less in total
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1.9 Calculation of 5 V DC power supply capacity (current consumption)

1.9

Calculation of 5 V DC power supply capacity (current consumption)

Confirm the current consumption using the following procedures.
When the main unit built-in power supply is insufficient, add an extension power supply unit (FX3uc-1PS-5V)
in accordance with the necessity.
Only one extension power supply unit can be connected in a system.

1) Calculating the current in extension equipment that can receive power from the main unit built-in power

supply.

Check whether the current consumption of extension equipment to be connected is not more than the
capacity of the main unit built-in power supply.

Main unit

E Special adapter zg)vﬁjxetgnsion

devices

Special function

400mA

v

mA | +

mA | +

mA

Proceed to "2) FX3uc-
1PS-5V" below.

(FX3uc-1PS-5V)[E.

When the capacity of the main unit built-in power supply
is insufficient, connect an extension power supply unit

Select [e%l, [3X] or as [@ and [B]and proceed to 2).

FX2Ne I/O
FX3Uc special fu
FX2NC special fu

B FXsuc-1Ps-5V |

nction

FX2N 1/0
FX3U/FX2N special function

nction

2) Calculating the current in extension equipment that can receive power from the extension power supply
unit (FX3uc-1PS-5V)

a) When only FX3uc/FX2NC Series units are connected for extension:

Proceed to
1) above.

FX3UC-1PS-5V

C 1/0 extension
devices

Special function
devices

1A(1000mA)

v

mA | +

mA

FXane 110
FX3uc special function
FX2NC special function

b) When FX3uc, FXa2Nec, FX3u and FX2N Series equipment are connected for extension
For connection including the FX3u or FX2N Series extension equipment, the FX2NC-CNV-IF or FX3uc-
1PS-5V is required:

Proceed to
1) above.

FX3UC-1PS-5V

C 1/0 extension
devices

E Special function
devices

1A(1000mA) >

mA | +

mA

When there are FX3UC or FX2NC Series extension
equipment [BXl, [¢F] or BA,connect them first, and then

connect the FX2NC-CNV-IF[E4.

FX2ne 1/0
FX3uc special function
FX2NC special function

|3 FXaNC-CNV-IF |

FX2N 1/0
FX3U/FX2N special function
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1.10 Restriction in number of units in each group

aulno

Confirm the number of units using the following procedures.

Division Contents of restrictions
E] Analog Up to two units can be connected. 2
Special adapter | WEBN ~ .\ unication | UP to two units can be connected. g%
*  When the FX3UC-1PS-5V is used é.g
- Up to 8 special function blocks in total can be connected in each system. 2

- Up to 2 special function blocks can be connected in the range where the power is
supplied from the main unit.

- After the FX2NC-CNV-IF, up to 4 I/0 extension blocks and special function blocks in total
can be connected.

ausus €A

- The number of units connectable to the main unit or extension power supply unit is @
restricted in the following models (as shown on the next page). §.
+ When the FX3UC-1PS-5V is not used 8
- Up to 2 special function blocks in total can be connected in each system. =}
After the FX2NC-CNV-IF, up to 4 1/0O extension blocks and special function blocks in total @
can be connected.
- The number of units connectable to the main unit or extension power supply unit is 4
I/0 extension devices restricted in the following models (as shown on the next page).
. . . &3
E Special function devices <Example> %5
82
S8
_ FXoNnc- |[FX3uc- |[FXaNe- |[FX2N- [FXoN-  [FXoN- [FX3u- @=
Frace 32MTID 139EX |4AD CNV- [BEYR [BEX [8EVT [4DA

Up to 4 1/O extension blocks
and special function blocks
in total

Iy
indup O

suoneoyoads

Up to 2 special function blocks in total
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1.10 Restriction in number of units in each group

Division

Contents of restrictions

1/0 extension devices
ESpecial function devices

In addition to the restrictions shown on the previous page, the number of units connectable to
the main unit or extension power supply unit is restricted in the following models.

Model name

Connection target and number of connectable units

Main unit
FX3GC-32MT/D

Extension power supply unit
FX3UC-1PS-5V

FX2NC-16EYR-T

FX2N-8ER
FX2N-8EYR )
FX2N-8EYR-S-ES/UL When the FX2N(?-1§EYR-T is not
used, up to 4 units in total can be o
EX2N-8EYT connected. Up to 5 units in total can be
EXONBEYTH When the FX2NC-16EYR-T is |COnnected.
FX2N-16EYR used, refer to the note™! below.
FX2N-2AD 2
FX2N-2DA"
Connection target and number of connectable units
Model name Main unit

Extension power supply unit

FX3GC-32MT/DSS FX3UC-1PS-5V

FX2NC-16EYR-T-DS

FX2N-8ER-ES/UL

FX2N-8EYR-ES/UL

FX2N-8EYR-S-ES/UL

FX2N-8EYT-ESS/UL

FX2N-16EYR-ES/UL

FX2N-2AD"2

FX2N-2DA"2

When the FX2NC-16EYR-T-DS is
not used, up to 4 units in total can
be connected.

When the FX2NC-16EYR-T-DS is | connected.

used, refer to the note™! below.

Up to 5 units in total can be

*1. When the FX2N-2AD or FX2N-2DA is used, up to 4 units in total can be connected.
When the FX2N-2AD or FX2N-2DA is not used, up to 5 units in total can be connected.
*2. Consider the restriction for the number of special function equipment.

Note that the number of connectable units is restricted for the following special function blocks.

Model name

Restrictions

FX3U-16CCL-M

« It cannot be used together with the FX2N-16CCL-M.
* Only one FX3U-16CCL-M unit can be connected to a single PLC
main unit.

FX3U-64CCL

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

FX2N-16CCL-M

« It cannot be used together with the FX3U-16CCL-M.
«  When multiple units are used, a remote I/O station cannot be
connected to the second master station or later.

Extension power supply unit
FX3UC-1PS-5V

Only one extension power supply unit (FX3UC-1PS-5V) can be used for the whole system.
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1.11  Number of occupied I/O points and 5 V DC current consumption

aulino

The table below shows the number of input/output occupied points for each model and the current consumed
from the 5 V DC main unit built-in power supply or the 5 V DC FX3uc-1PS-5V power supply unit.

N

1. Main units

Model name Number of i.nputloutput 5V DC c.urrent g g
points consumption (mA) o) <5'2
FX3GC-32MT/D 32 - g%
FX3GC-32MT/DSS 32 - ¢
2. Special adapters 3
B Division e T [ ST 1‘_{ "
FX3U-4AD-ADP 0 15 %—.O
FX3U-4DA-ADP 0 15 @
FX3U-3A-ADP 0 20
FX3U-4AD-PT-ADP 0 15 4
FX3U-4AD-PTW-ADP 0 15 75
FX3U-4AD-PNK-ADP 0 15 83
FX3U-4AD-TC-ADP 0 15 §. 2
FX3U-232ADP(-MB) 0 30 2S
FX3U-485ADP(-MB) 0 20
5
3. /O extension devices 3
o5
Division Model name Number g:’::rsutloutput cosn\slu?ncp;:il;:?rr:A) g:
FX2NC-16EX 16 30 ?
FX2NC-16EX-DS 16 30
FX2NC-16EX-T 16 30 6
FX2NC-16EX-T-DS 16 30 9o
FX2NC-16EYT 16 50 g2
QO
FX2NC-16EYT-DSS 16 50 5
FX2NC-16EYR-T 16 50 *
FX2NC-16EYR-T-DS 16 50
FX2NC-32EX 32 60 7
FX2NC-32EX-DS 32 60 §=¥
FX2NC-32EYT 32 100 §‘§.§
FX2NC-32EYT-DSS 32 100 g 2
FX2N-8ER 16 25 “
FX2N-8ER-ES/UL 16 25 8
FX2N-8EX 8 25
FX2N-8EX-ES/UL 8 25 ‘g
FX2N-8EX-UA1/UL 8 25 2
FX2N-8EYR 8 30 g
FX2N-8EYR-ES/UL 8 30 =
FX2N-8EYR-S-ES/UL 8 30 9
FX2N-8EYT 8 30 -
FX2N-8EYT-ESS/UL 8 30 =
FX2N-8EYT-H 8 30 =
FX2N-16EX 16 45
FX2N-16EX-ES/UL 16 45
FX2N-16EX-C 16 40 1 0
FX2N-16EXL-C 16 35 L=
FX2N-16EYR 16 40 es o
FX2N-16EYR-ES/UL 16 40 §35
83
a
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L Number of input/output 5V DC current
Division Model name . q
points consumption (mA)
FX2N-16EYS 16 160
FX2N-16EYT 16 180
FX2N-16EYT-ESS/UL 16 180
FX2N-16EYT-C 16 180

4. Special function devices

Division Model name Number of inputloutput 5V DC c.urrent
E points consumption (mA)

FX3UC-4AD 8 100
FX2NC-4AD 8 50

FX2NC-4DA 8 30
FX3U-4AD 8 110
FX3U-4DA 8 120
FX3U-4LC 8 160
FX3U-16CCL-M *1 0
FX3U-64CCL 8 0
FX2N-2AD 8 20
FX2N-2DA 8 30
FX2N-4AD 8 30

FX2N-4DA 8 30
FX2N-4AD-TC 8 30
FX2N-4AD-PT 8 30
FX2N-8AD 8 50
FX2N-5A 8 70
FX2N-2LC 8 70
FX2N-16CCL-M *1 0
FX2N-32CCL 8 130
FX2N-64CL-M *1 190

*1.  For the number of input/output occupied points in the FX3u-16CCL-M, FX2N-16CCL-M and

FX2N-64CL-M, refer to the table below.

Model name

Number of input/output occupied points

(Use the following formula.)

FX3U-16CCL-M
FX2N-16CCL-M

FX2N-64CL-M

Remote I/O stations x 32 points + 8 points

Total number of input/output points in remote 1/O stations + 8 points

5. Extension power supply unit/Connector conversion adapter

E L Number of input/output 5V DC current
Division Model name . L
points consumption (mA)
FX3UC-1PS-5V 0 -
FX2NC-CNV-IF 0 -
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1.12 Selection Calculation Example 1 for System Configuration

When the main unit is the FX3Gc-32MT/D.

1. System equipment

2

FX3u- |FXau- [FX3cc- [FXanc-  [FXonc-  [FX3uc-|FXonc- |[FX3u-  [FXon-  [FXon- g &
485ADP [232ADP |32MT/D J16EX 16EYR-T|4AD [CNV-IF |[4DA 16EX [16EYR & &
(-MB)  [(-MB) 23
2
2. Confirmation of system configuration availability 3
1) Restriction in number of input/output points 0o
o
Number of input / output occupied points 5_%
a) Main unit (Number of input / output occupied points) Total of a) §._ ©
. o
| FX3GC-32MT/D | 32 points 32 points @
b) 1/0O extension block Total of b)

(Number of input / output occupied points) 16+ 16 + 16 + 16 = 64 4
FX2NC-16EX 16 points 5
FX2NC-16EYR-T 16 points EE
FX2N-16EX 16 points Sv
FX2N-16EYR 16 points 64 points S8

c¢) Connector conversion adapter Total of ¢)

(Number of input / output occupied points) 5

[ FX2NG-CNV-IF | 0 points 0 points e

=)

d) Special adapter Total of d) ?_3 2
(Number of input / output occupied points) 0+0=0 =
QO
FX3U-232ADP(-MB) 0 points §
FX3U-485ADP(-MB) 0 points 0 points ?

e) Special function blocks Total of €) 6

(Number of input / output occupied points) 8+8=16
FX3UC-4AD 8 points €L
FX3U-4DA 8 points 16 points g2

V)
i a)+b)+c)+d)+e)= 53
Total number of 1/0O points 32+64+0+0+16 =112 < 128 points 2
The 1/O points restriction is satisfied since the total number of input/output points is less 7
than 128. OK
Y
[h=1
==
g o
5
E}
3
@
8
=
5%
5
<
35g
SZ
835
23
S0
3
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2)

Restriction in 5V DC power supply capacity
Calculate the 5 V DC power supply capacity for the main unit or extension power supply unit.

5 V DC power supply capacity and current consumption

a) Supplier side

| FX3GC-32MT/D 400mA

b) Consumer side

FX3U-485ADP(-MB) | 20mA ] ] ] ]
FX3U-232ADP(-MB) | 30mA ]SOmA

FX2NC-16EX 30mA 80mA

FX2NC-16EYR-T 50mA 130mA

FX3UC-4AD 100mA 230mA

FX2NC-CNV-IF OmA 230mA

FX3U-4DA 120mA 350mA

FX2N-16EX 45mA 395mA
FX2N-16EYR 40mA 435mA

"a) Supplier side" - "b) Consumer side" = 400mA - 435mA = -35mA

It is necessary to add an extension power supply unit since the capacity on the consumer
side b) is 35 mA larger than the capacity on the supplier side a).

— Refer to Subsection 1.12.1.

Restriction for the number of connectable units

a)

Special adapter
The FX3Gc-32MT/D can be connected with up to 2 communication special adapters and up to 2
analog special adapters.

There is no problem with this configuration since only 2 communication special
adapters are connected. OK

Input/output extension block and special function block

The FX3Gc-32MT/D can be connected with up to 2 special function blocks when the extension power
supply unit is not used.

Up to 4 input/output extension blocks and special function blocks in total can be connected after the
FX2NC-CNV-IF.

There is no problem here because only 2 special function blocks are connected, which is within the
maximum number of connectable units.

There is no problem because only 3 input/output extension blocks and special function
blocks in total are connected after the FX2NC-CNV-IF. OK

Other restrictions
In some models, only up to 4 units (or 5 units in certain conditions) can be connected to a single main
unit. When connecting 5 or more units, it is necessary to add an extension power supply unit. (Refer to
Section 1.10.)

This configuration includes the following equipment that fall under the restriction for the number of
connectable units.

- FX2NC-16EYR-T

- FX2N-16EYR

There is no problem with this configuration since it satisfies the restriction for the
number of connectable units (5 units). OK
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1.12.1 Re-examination of suitability for configuration

In this configuration, it is necessary to add an extension power supply unit FX3uc-1PS-5V due to the
restrictions in 5V DC power supply capacity.
Construct the system as follows.

2

1. Components after countermeasures

. . . om
Connect the extension power supply unit FX3uUc-1PS-5V in place of the FX2NC-CNV-IF. Sl
2
FX3u- [FX3u- fFX3gc- JFX2Nc-  |FX2nc-  [FX3uc-[FX3uc- (FX3U-  [FX2N-  |FX2N- @
485ADP [232ADP |32MT/DJ16EX 16EYR-T|4AD [1PS-5V|4DA 16EX [16EYR
(-MB)  [(-MB) 3
£9
- = - - - T (3
2. Reexamination of system configuration availability %g
Q
1) Restriction for the number of input/output points S
There is no problem since the number of input/output points in the new system is "112". OK ’
2) Restriction for the 5V DC power supply capacity %’éj
The 5V DC power supply capacity is as follows after the countermeasures. 5"3;
- Main unit side §'§z
n<
5V DC power supply capacity and current consumption
a) Supplier side 5
| FX3GC-32MT/D 400mA o=
b) Consumer side ‘EE
FX3U-485ADP(-MB) | 20mA i
FX3U-232ADP(-MB) | 30mA| |50mA 2
FX2NC-16EX 30mA 80mA
FX2NC-16EYR-T 50mA 130mA 6
FX3UC-4AD 100mA 230mA GBS
o
25
==
"a) Supplier side" - "b) Consumer side" = 400mA - 230mA = 170mA > 0mA §,
(=]
=)
There is no problem since the total current consumption is less than the capacity @
"400 mA" supplied by the main unit. 7
OK | &sg
- Extension power supply unit side ca3
o
5V DC power supply capacity and current consumption % "2
o 9
a) Supplier side
| FX3UC-1PS-5V 1A (1000mA) 8
b) Consumer side
FX3U-4DA 120mA g
FX2N-16EX 45mA| | 165mA 3
FX2N-16EYR 40mA 205mA 2
=
"a) Supplier side" - "b) Consumer side" = 1000mA - 205mA = 795mA > OmA 9
There is no problem since the total current consumption is less than the capacity ®
"1 A (1000 mA)" supplied by the extension power supply unit. §
g2¢g
) S
88
g_
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3) Restriction for the number of connectable units

a) Special adapter
There is no problem since the components are not changed.

OK

b) Input/output extension block and special function block
The FX3Gc-32MT/D can be connected with up to 8 special function blocks when the extension power
supply unit is used.
Up to 2 special function blocks can be connected in the range where the power is supplied from the

main unit.
Up to 4 input/output extension blocks and special function blocks in total can be connected after the
FX2NC-CNV-IF.
There is no problem since the components are not changed.
OK
c) Other restrictions
There is no problem since the components are not changed. OK

The restrictions for the number of input/output points, the restriction for the 5V DC power supply
capacity, which is within the maximum number of connectable units and the configuration is
valid when an extension power supply unit FX3uc-1PS-5V is connected instead of an FX2Nc-
CNV-IF.
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1.13

Selection Calculation Example 2 for System Configuration

When the main unit FX36c-32MT/D and CC-Link master are used.

1. Example system configuration

2

Fxav-  [F0 | Fxsee [Fxanc- [Fxenc- [FXenc [Fxanc- |FXanc- [Fxen-  |FXau- om
4AD-ADP| ViR 32MT/D [M6EX |16EYT |16EYR-T|16EYR-T|CNV-IF [64CL-M |16CCL-M Sl
(-MB) =
Terminating Terminating §
. resistor resistor
CC-Link/LT
Terminating CL1Y4-T1B2 CL1X4-D1B2 3
resistor 4 points, output units 4 points, input units 29
(Station No.2, Number | [ (Station No.1, Number 23
of occupied stations 1) | | of occupied stations 1) §§
= =
Terminating AJ65BTB1-16D AJ65BTB1-16T
resistor 16 points input units | |16 points output units 4
(Remote I/O station) | [ (Remote I/O station)
29
83
2. Judgment of system configuration availability S o
- C
_r . . o8
1) Restriction for the number of input/output points 2
Number of input / output occupied points
a) Main unit (Number of input / output occupied points) Total of a) 5
| FX3GC-32MT/D | 32 points 32 points o5
D
b) /0 extension block (Number of input / output occupied points) Total of b) % =
FX2NC-16EX 16 points 16+ 16 + 16+ 16 = 64 =
=}
FX2NC-16EYT 16 points @
FX2NC-16EYR-T 16 points
FX2NC-16EYR-T 16 points 64 points 6
c) Connector conversion adapter (Number of input / output occupied points) Total of c) -‘é’ g
| FX2NC-CNV-IF 0 points 0 points g2
d) Special adapter (Number of input / output occupied points) Total of d) %"'
FX3U-485ADP(-VB) 0 points 0+0+0=0 @
FX3U-4AD-ADP 0 points 0 points 7
e) Total number of input/output points in remote I/O stations Total of e) c=m
for CC-Link/LT 4 + 4 = 8 points %_ g;g
CL1X4-D1B2 4 points & ‘g.'%
CL1Y4-T1B2 4 points Bpoints g7
f) Special function blocks (Number of input / output occupied points) Total of f)
] 8+8=16
FX2N-64CL-M 8 points *1 Input/output occupied points in remote 1/O 8
stations are not included in the calculation 5
here. 3
R - it 3
FX3U-16CCL-M 8 points 16 points 3
a)+b)+c)+d)*e)+h=g) g
g) Total number of I/O points 32+64+0+0+8+16=120 e
g) < 128 points 9
The 1/O points restriction is satisfied since the total number of input/output points is less o
than 128. OK =
2

-
(=

‘goueuajUIB)
‘uny 181
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2)

Restriction for the number of remote I/O points

Number of input / output occupied points

h) Number of input/output occupied points in remote I/O stations in network Total of h)
(CC-Link) 64 [Input/output occupied points in remote 1/0
AJ65BTB1-16D 32 points (32 points X 2 units)] = 64
AJB5BTB1-16T 32 points 64 points
Number of input/output occupied points in network h) < 128 points

The restriction for the number of input/output points is satisfied since the total number of
input/output occupied points in the network is less than 128. OK

Restriction for the 5 V DC power supply capacity
Calculate the 5 V DC power supply capacity of the main unit or extension power supply unit.

5V DC power supply capacity and current consumption

a) Supplier side

[ FX3GC-32MT/D 400mA

b) Consumer side

FX3U-485ADP(-MB) | 20mA T ] ] ]
FX3U-4AD-ADP 15mA ]SSmA

FX2NC-16EX 45mA 80mA

FX2NC-16EYT 50mA 130mA

FX2NC-16EYR-T 50mA 180mA

FX2NC-16EYR-T 50mA 230mA

FX2NC-CNV-IF 0mA 230mA

FX2N-64CL-M 190mA 420mA
FX3U-16CCL-M 0mA 420mA

"a) Supplier side" - "b) Consumer side" = 400mA - 420mA = -20mA

It is necessary to add an extension power supply unit since the capacity on the consumer
side b) is 20 mA larger than the capacity on the supplier side a).

— Refer to Subsection 1.13.1.

Restriction for the number of connectable units

a)

Special adapter
The FX3Gc-32MT/D can be connected with up to 2 communication special adapters and up to 2
analog special adapters.

There is no problem since this configuration includes only 1 communication special
adapter and 1 special analog adapter. OK

Input/output extension block and special function block

The FX3Gc-32MT/D can be connected with up to 2 special function blocks when the extension power
supply unit is not used.

Up to 4 input/output extension blocks and special function blocks in total can be connected after the
FX2NC-CNV-IF.

There is no problem here because only 2 special function blocks are connected, which
is within the maximum number of connectable units. OK
There is no problem because only 2 special function blocks are connected after the
FX2NC-CNV-IF.

Other restrictions
In some models, only up to 4 units (or 5 units in certain conditions) can be connected to a single main
unit. When connecting 5 or more units, it is necessary to add an extension power supply unit.(Refer to
Section 1.10.)

This configuration includes the following equipment that fall under the restriction for the number of
connectable units.

- FX2NC-16EYR-T x 2

There is no problem with this configuration since it satisfies the restriction for the
number of connectable units (5 units). OK
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1.13.1 Judgment of availability after reexamination of configuration

In this configuration, it is necessary to add an extension power supply unit FX3uc-1PS-5V due to the
restrictions in the 5V DC power supply capacity.
Construct the system as follows.

2

1. Example of reexamined system configuration

Connect the extension power supply unit FX3uUc-1PS-5V in place of the FX2NC-CNV-IF. g%
25
EX FXau- S
3U- 485ADP FX3ce- JFXanc- [FXenc- |[FXanc-  |FXanc-  [FXsuc- |[FXen-  |FX3u- @
4AD-ADP (-MB) 32MT/D |16EX 16EYT |16EYR-T|16EYR-T|1PS-5V [64CL-M |16CCL-M
Terminating Terminating 3
CC-Link/LT resistor resistor 29
0 g3
Terminating CL1Y4-T1B2 CL1X4-D1B2 8 °
resistor 4 points, output units 4 points, input units §
(Station No.2, Number | | (Station No.1, Number
of occupied stations 1) | | of occupied stations 1) 4
- = oo
Terminating AJ65BTB1-16D AJB5BTB1-16T EE
resistor 16 points input units | |16 points output units g
(Remote /O station) | | (Remote 1/O station) 25
32
2. Reexamination of system configuration availability 5
1) Restriction for the number of input/output points o=
There is no problem since the number of input/output points in the new system is "120". OK ?j_}é
5
2) Restriction for the number of remote 1/O points El
There is no problem since the number of remote 1/O points in the new system is "64". OK

3) Restriction for the 5 V DC power supply capacity

mndino &)

The 5V DC power supply capacity is as follows after countermeasures. %é)
- Main unit side g
5V DC power supply capacity and current consumption %
a) Supplier side
| FX3GC-32MT/D 400mA 7
b) Consumer side o n=<, § %‘I
FX3U-485ADP(-MB) | 20mA gg 3
FX3U-4AD-ADP 15mA ] 35mA g S §
FX2NC-16EX 45mA 80mA e =
FX2NC-16EYT 50mA 130mA
FX2NC-16EYR-T 50mA 180mA 8
FX2NC-16EYR-T 50mA 230mA @
%.
"a) Supplier side" - "b) Consumer side" = 400mA - 230mA = 170mA > 0mA g
=3

There is no problem since the total current consumption is less than the capacity "400 mA" supplied by
the main unit.

OK

fispeg (O

-
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- Extension power supply unit side

5V DC power supply capacity and current consumption

a) Supplier side
| FX3UC-1PS-5V 1A (1000mA)
b) Consumer side
FX2N-64CL-M 190mA
FX3U-16CCL-M OmA :| 190mA

"a) Supplier side" - "b) Consumer side" = 1000mA - 190mA = 810mA > OmA

There is no problem since the total current consumption is less than the capacity "1A (1000 mA)"
supplied by the extension power supply unit.

OK
4) Restriction for the number of connectable units
a) Special adapter
There is no problem since the components are not changed. OK

b) Input/output extension block and special function block
The FX3GCc-32MT/D can be connected with up to 8 special function blocks when the extension power
supply unit is used.
Up to 2 special function blocks can be connected in the range where the power is supplied from the

main unit.

Up to 4 input/output extension blocks and special function blocks in total can be connected after the
FX2NC-CNV-IF.

There is no problem since the components are not changed. OK

c) Other restrictions
There is no problem since the components are not changed. OK

The restrictions for the number of input/output points, the restriction for the 5 V DC power supply
capacity, which is within the maximum number of connectable units and the configuration is
valid when an extension power supply unit is added.
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1.14

Assignment of Input/Output Numbers (X/Y)

1141

When input/output extension blocks are connected to the main unit (CPU), octal numbers are assigned as
input/output numbers (X/Y) when the power is turned ON. Accordingly, it is not usually necessary to specify
input/output numbers using parameters.

It is necessary, however, to assign input/output numbers to the following special function blocks.

* FX2N-64CL-M

Rules for input/output number (X/Y) assignment

When the power is turned on, input/output numbers (X/Y) are assigned in accordance with the following rules.

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

Octal numbers are assigned as input/output numbers (X/Y) as shown below.
- X000 to X007, X010 to X017, X020 to X027......, X070 to X077, X100 to X107...
- Y000 to Y007, Y010 to Y017, Y020 to Y027......, YO70 to Y077, Y100 to Y107...

. Numbers for added input/output block

For each of the input/output extension blocks connected to the right side of the main unit or input/output
extension block, input/output numbers following the input/output numbers on the main unit or extension block
on the left side are assigned respectively. However, the last digit is assigned from "0".

For example, when the input number in the main unit or extension block on the left side ends at X043, input
numbers starting from X050 are assigned to the extension block on the right side. (When the FX2N-8ER is
used, unused numbers are generated in input/output numbers.)

(X044 to X047:Unused numbers)

(X000 to X017———>(X020 to X037} (X040 to X043—>(X050 to X067
Input extension 1/0 extension | Input extension
Main unit block FX2NCc-CNV-IF block block
FX2NC-16EX FX2N-8ER FX2N-16EX
(Y000 to Y017} (YOZO to Y023 |

(Y024 to Y027:Unused numbers)
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1.15 Unit Numbers of Special Function Blocks
When the power is turned on, the main unit (CPU) automatically assigns the numbers 0 to 7 to special
function blocks starting from the one closest to the main unit.
1.15.1 Rules of unit number assignment
Unit numbers are automatically assigned to special function blocks as follows when the power is turned ON.
1. Special function blocks connected to the right side of the main unit
Unit Nos. 0, 1 -+« 7 are assigned to special function blocks (except input/output extension blocks) from the
one nearest the main unit.
2. Products to which unit numbers are not assigned
* Input/output extension blocks: FX2NC-16EX, FX2NC-16EYR, etc.
« Extension power supply unit: FX3uc-1PS-5V
» Connector conversion adapter: FX2NC-CNV-IF, FX2N-CNV-BC
» Special adapters: FX3U-232ADP(-MB), etc.
1.15.2 Example of assigning
Unit numbers are assigned to the special function blocks in the following configuration.
— For assignment of input/output numbers, refer to Section 1.14.
Special adapter Input/output Special Special
FX3u-232ADP Main unit extension block| function block [FX2NC-CNV-IF| function block
(-MB) FXa2Nc-16EX FX3uc-4AD FX3u-16CCL-M
Unit numbers are assigned to the special function blocks in the above configuration as shown below.
ynit Nq. Unit No.
(No.0 J (No.1 )
X000 to X017 X020 to X037
Special adapter Input/output Special Special
FX3u-232ADP Main unit extension block| function block [FX2NC-CNV-IF| function block
(-MB) FXa2NC-16EX FX3uc-4AD FX3u-16CCL-M
Y000 to YO17
1.15.3 Application of unit number labels

The special function 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.

BB IIES

Y818D33101
No.0

o

0.2

0.3 POWERO

No.4

0.5 FXau-16CCL-M

0.6
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2. External Dimensions and Terminal Arrangement

(@]
s
=
@

21 External Dimensions (MASS/Installation/Accessories)

|euse)xg

suolsuswiq

211 Main units

Unit:mm (inches) MASS(Weight): 3
— Model name kg (Ibs) %Q
B e o oo o 0.2 =X}
U= nnn - FX3GC-32MT/D G
(0.44Ibs) %
FX3GC-32MT/DSS (0 gﬁbs) ?
X ¥ % " E * Installation: DIN rail of 35 mm (1.38") in 4
S E S ' 83
© i « Accessories: 23
S »
B 1) FX36C-32MT/D §5
I — FX2Nc-100MPCB power supply cable B
%91 ° Hoe o (1 m (333"),
= — U FX2NC-100BPCB power supply cable 5
34(1.34") 13 74(2.92") (1 m (3'33"), o3
('0_52..) Manual supplied with product %S
2) FX3GCc-32MT/DSS =
FX2Nc-100MPCB power supply cable @
(1 m (3'33")),
Manual supplied with product 6
2o
55
2.1.2 FX2Nc series input/output extension block g
1. Connector type 7
Unit:mm (inches) Type R MASKZ(\(IIV:si?ht): § § %1
Atype A, B type 233
[Atyee FX2NC-16EX égg
— — A |FX2NC-16EYT 0.15 3 <
- i = ° FX2NC-16EX-DS (0.33Ibs)
FX2NC-16EYT-DSS
FX2NC-32EX 8
N N FX2NC-32EYT 0.2
3 e ?"/( B |Fxanc-32EX-DS (0.441bs) ‘-3_‘3'
e S FX2NC-32EYT-DSS g
@ @ * Installation: DIN rail of 35 mm (1.38") in g
width only =
° = ° + Accessories: 9
— u
| 146 | 262 13 74(2.92") | 1) FXanc-OOEX @
(0.58")  (1.04" (0.52") ' FX2Nc-10BPCB1 power crossover 2%

cable (0.1 m (0'3"))

2) Other models
None

-
(=

Bunooyssjgnoi
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2.1 External Dimensions (MASS/Installation/Accessories)

2. Terminal type

Unit:mm (inches)

90(3.55")

—
O = o
[ o

]

S u
W 15 74(2.92") |

(0.60")

2.1.3 FX2N series input/output extension block

Model name

W:mm
(inches)

MASS(Weight):
kg (Ibs)

FX2NC-16EX-T
FX2NC-16EX-T-DS

20.2
(0.80")

0.15
(0.33Ibs)

FX2NC-16EYR-T
FX2NC-16EYR-T-DS

24.2
(0.96")

0.2
(0.441bs)

« Installation:

width only

« Accessories:

1) FX2NC-16EX-T

DIN rail of 35 mm (1.38") in

FX2Nc-10BPCB1 power crossover
cable (0.1 m (0'3"))

2) Other models

None

1. Connector / Terminal type

| A type |

Unit:mm (inches)

2-04.5 mounting holes

7

FXan-8EX

O power

90(3.55")

80(3.15")
(mounting hole pitch)

6060
2997
0000

.
<p)

—J
4(0.16")

43(1.70")

|-
9(0.36")
<
87(3.43")

| B type |
Unit:mm (inches)

2-04.5 mounting holes

POWER O

]
o

FXa-16EX

o

80(3.15")
(mounting hole pitch)
90(3.55")
L

S

63666660

" L
9(0.36", | |
87(3.43"

)

40(1.58")

Type

Model name

MASS(Weight):
kg (Ibs)

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

0.2
(0.441bs)

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

0.3
(0.661bs)

» Accessories:

Installation:

DIN rail of 35 mm (1.38") in

width or screws

number

the extension block

Terminal block: M3 screws

Label for indication of 1/0

The extension cable is already connected to
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21.4 FX2N/FX2NC/FX3U/FX3uc series special function block

(@]
s
=
@

1. Analog control

FX2N/FX3uU Series

| Atype | Type | Modeiname | Mmm |MASSCHeiaRt): Top
o2
2-¢4.5 mounting holes Unit:mm (inches) FX3U-4AD ( 55 | ( 0.2 | g.i
FX3U-4DA 217" 0.44lbs 2
(¥ H
A4 A X IR | YOS R—— = FX2N-2AD 43 0.2
5 FX2N-2DA (1.70" (0.44Ibs)
ronere | S| A | FX2N-4AD 3
" % o . FX2N-4DA DO
Sl ] FX2N-4AD-PT 55 03 22
s2|s FX2N-4AD-TC (217" (0.661bs) ==
FX3U-4AD © § o FX2N-5A %"J’-
CE) FX2N-2LC @
22y © ~l | | e, , 75 04
———— : B |FX2N-8AD (2.96" (0.88lbs) 4
;"l " |-
L4018 9(0.36") c |FxavaLc 90 0.4 o
w 87(3.43") (3.55") (0.88Ibs) kS %
* Installation: DIN rail of 35 mm (1.38") in é:é
width or screws se
| B type | « Accessories:  Label for indication of
2-94.5 mounting holes special unit/block number, 5
-/ Unit:mm (inches) Dust proof protection sheet, o=
&1 [] Manual supplied with 82
product 3
A |4 || An000n000D - s
= L2 * Terminal block: M3 screws 2
rsusisH A g;‘g 0 (FX2N-8AD is M3.5 screws)
= on- O |+« . X
e e ST  The extension cable is already connected to 6
= Sles 0 i
— o SIS % o 0 the extension block %9
£ 8~
] il Ban0oo0o0 s
o7(264) L . 8(0.32")
(mounting hole pitch) 7
75(2.96") 75(2.96")
s=U
535
5SS
| C type | 238
2-¢4.5 mounting holes
Unit:mm (inches) 8
! 0 3
=
S qanonooy =
rowen © —~al 0 %
[I: sl |R2l8 z
- o D o0 =
ourt 0 % _.%
FX3u-4LC fat m
>
g IO 9
N o
— bl U %
82(3.23") 3
(mounting hole pitch) 9(0.36")
90(3.55") : 86(3.39")
g8
3

55



FX3GC Series Programmable Controllers 2 External Dimensions and Terminal Arrangement
User’'s Manual - Hardware Edition 2.1 External Dimensions (MASS/Installation/Accessories)

FX2NCc/FX3uc Series

Unit:mm (inches) W:mm | MASS(Weight):
L IO (inches) kg (Ibs)
R 20.2 0.13
: FX3UC-4AD (0.80") (0.291bs)
o 20.2 0.13
b FX2NC-4AD (0.80") (0.291bs)
o 24.2 0.13
: FX2NC-4DA (0.96") (0.29Ibs)
':‘ * Installation: DIN rail of 35 mm (1.38") in
g JUIOUEL width only
_15(0_60") fnna poeoond .
— » Accessories:  FX2Nc-10BPCB1 power
74(2.92")
crossover cable

(0.1 m (0'3")),

Label for indication of
special unit/block number,
Manual supplied with

product
2. Data link and communication functions
FX3u-16CCL-M
2-¢4.5 mounting holes Unit:mm (inches) Model name MASkS(Weight):
, g (Ibs)
- = —s 1 (|1 i 0.3
5 = FX3U-16CCL-M (0.66lbs)
R A’ci [ * Installation: DIN rail of 35 mm (1.38") in
f\‘_’ﬁ § I width or screws
gg’ g I * Accessories:  Label for indication of
Pweceim ®E S | special unit/block number,
I g Dust proof protection sheet,
py I = Terminal resistor:
— — 2 resistors for CC-Link
4(0.16") ‘le 90.36") | | dedicated cable
55(2.17") 87(3.43") 2 resistors for CC-Link

dedicated high-performance
cable,

Manual supplied with
product

+ Terminal block: M3 screws for power
supply terminal, CC-Link
connection terminal
M3.5 screws for CC-Link
connection terminal block
mounting screws (black)

* The extension cable is already connected to
the extension block
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FX3u-64CCL o)
. s
2-¢4.5 mounting holes Unit:mm (inches) Model name MASS(Weight): @
pr - ; kg (Ibs)
¥ I B | EEEE s e R e ' 0.3
& z FX3U-64CCL (0.661bs)
N - Installation:  DIN rail of 35 mm (1.38") in
29 |8 ] width or screws o
N o|o . s g3
FXou-64CCL 3< é’ » Accessories:  Label for indication of 25
L g \ special unit/block number, 2
£ Dust proof protection sheet,
2 ) Manual supplied with
=7 ~ | U product 3
4(0.16") _L 9(0.36" | | . ot
- 55(2.17") 87(3.43" + Terminal block: M3 screws for power supply B
terminal, CC-Link o 3
connection terminal 5
M3.5 screws for CC-Link @
connection terminal block
mounting screws (black) 4
» The extension cable is already connected to %’é’
the extension block =2
S L
53
n<
FX2N-16CCL-M
2-¢4.5 mounting holes Unit:mm (inches) . MASS(Weight): 5
" odel name _
P R T kg (lbs) _g)_g
& ! D 2
= I | ' FX2N-16CCL-M 04 ="
u: S (0.88Ibs) 8
a o
“““““ e ~o R * Installation: DIN rail of 35 mm (1.38") in @
w35 o .
—c|v {] width or screws
Colo 3 . o 6
Favt6CCLM CCitink 8-% oy g * Accessories:  Label for indication of
3 = special unit/block number, gL
E £ Terminal resistor: Se
5"8 o . . Q
S | 2 resistors for CC-Link £
75(2.96") 9(0.36") - dedicated cable @
(mounting hole pitch) 87(3.43") < c21 rj?'sioasthLCC#'nk
edicated high-performance
85(3.35") gn-p 7
cable, <=m
Manual supplied with = =4
product Y-
» Terminal block: M3 screw for power supply g o
terminal
M3.5 screw for signal 8
terminal ,
* The extension cable is already connected to %
the extension block 8
g
g
g
2
=52
e
£8
3
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FX2N-32CCL/FX2N-64CL-M

2-p4.5 mounting holes Unit:mm (inches) MASS(Weight):

Model name kg (Ibs)
b—F—= 1 [l ] FX2N-32CCL o gflbs)
= .
O
= 0.15
FXai-3200L :u:;; f’o\ FX2N-64CL-M (0.33Ibs)
o
B Dot o } [ + Installation: DIN rail of 35 mm (1.38") in
v SE|S width or screws
C
3 * Accessories:  Label for indication of
n 1 0.1 . special unit/block number,
_ ' Manual supplied with
4(0.16") 9(0.36") product
43(1.7") 87(3.43") + The terminal block of FX2N-32CCL is the

M3 screw.

* The CC-Link/LT interface connector of
FX2N-64CL-M is in the front panel of the
product.

» The extension cable is already connected to
the extension block

2.1.5 Special adapters

1. Analog special adapters

Unit:mm (inches) Model name MASS(Weight):
kg (Ibs)
. 15.1 FX3U-4AD-ADP
2-94.5 mounting holes (0.60") FX3U-4DAADP
a FX3U-3A-ADP o
LY Fxau-4n0-nop FX3U-4AD-PT-ADP .
OROIER gﬂ (022|bs)
FX3U-4AD-PTW-ADP
5 FX3U-4AD-PNK-ADP
3PN FX3U-4AD-TC-ADP
AERIE
e < * Installation: DIN rail of 35 mm (1.38") in
0| 0 o . *1
STE|S width or screws
O|OE = . . .
3 * Accessories:  Manual supplied with product
E * Terminal block: European type
; =) *1. When an analog special adapter is
bfg connected to the FX3Gc PLC, direct screw
155 17.6(0.70") mounting is not possible.

(2.927) (0.62")
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2. Communication special adapters o
FX3u-232ADP(-MB) ®
Unit:mm (inches) P MASS(Weight):
2-94 hol I;—>15'1 o
-$4.5 mounting holes > 80
! (0.60") FX3U-232ADP(-MB) (0.181bs)
Eavems « Installation:  DIN rail of 35 mm (1.38") in S
° = %a - : *q 3
omet width or screws 22
HHH”””””””” 8 ] S « Accessories: Manual supplied with product ¢
Q‘ .
%“ gg g * RS-232C connector: D-SUB 9-pin, male 3
o gﬁ, < *1. When the FX3U-232ADP(-MB) is connected
S 8% 8 to the FX3Gc PLC, direct screw mounting is 28
3 not possible. =2
£ =
~ S
000 @
20 I:I (o)
/(0287 7, (073'2,,\ 17.6(0.70") -
@92 0
o
FX3U-485ADP(-MB) S8
Unit:mm (inches) . MASS(Weight):
d (Ibs)
2-$4.5 mounting holes 80 5
FX3U-485ADP(-MB) (0.181bs) o5
- (Dg
Fio-485A07 * Installation: DIN rail of 35 mm (1.38") in g-;”’
on | = width or screws 2 g
[ 3] a
% « Accessories:  Label for indication of link
N g% EN station number, Manual 6
- gg; supplied with product
= D)= DO
3 8% § * Terminal block: European type §_§—
é * Terminal resistance: 330 /110 Q, built-in S;_”
= S
*2. When the FX3u-485ADP(-MB) is connected &
to the FX3Gc PLC, direct screw mounting is
= not possible. 7
15.1(0.60") g%
17.6(0.70") gas
cgg
g 2
21.6 Power supply unit
1. Extension Power Supply Unit )
3
Unit:mm (inches) Model name MASS(Weight): @
kg (Ibs) g
0.15
FX3UC-1PS-5V (0.331bs) 9
* Installation: DIN rail of 35 mm (1.38") in ®
width only =
» Accessories:  FX2NC-100MPCB Power =
supply cable (1 m (3'33")),
Manual supplied with
product 1 0
|V =
1= =)
%‘ 74(2.92") | g %%
(0.96") - 835
33
20
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2.1.7 Connector conversion adapter

1. FXanc-CNV-IF

Unit:mm (inches)
MASS(Weight):
Model name
B d (Ibs)
60
FX2NC-CNV-IF (0.141bs)
* Installation: DIN rail of 35 mm (1.38") in
width only
o
o
_V |
=
14.6 74(2.92")
(058" =
2. FX2n-CNV-BC
2-¢3.2mounting holes Unit:mm (inches) Model name MASS(Weight):
‘ d (Ibs)
OV 40
T I PN FX2N-CNV-BC (0.091bs)
MOPEL FXaN -CNV-BC — [ - - -
N << * Installation: Direct mounting only
2 smazg:cnk?nr{ennm 8 o
60.5(2.39")
= )
=728
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2.2 Terminal Layout

(@]
s
=
@

Refer to the respective special function blocks manual.

2.21 Main units

om
1. FX3GC-32MT/D, FX3GC-32MT/DSS input/output connector 3 <>'5§‘
« FX3GC-32MT/D . FX3GCc-32MT/DSS g®
Input Output Input Output
X0 [x10] [Yo]vy10 X0 [X10] |Yo Y10 3
X1 [x11] [ y1 |y11 X1 [X11] | Y1 Y11
X2 [x12] [y2]|v12 X2 |[x12| |Y2|v12 29
x3 [x13] [Yy3]y13] | Notch x3 [x13] [y3]y13] [ Notch =3
x4 [x14]| [va [v14]l4 x4 [X14]| |4 14|l f S
x5 [x15]] [Y5]v15 x5 [x15]| [Y5]v15 3
x6 |x16] |Y6|v16 x6 [x16] [Y6 [y16
X7 |X17] | Y7 |y17 X7 |X17] | Y7 |v17 4
comcoM| [comicom comojcomo|  [+vo|+vo o
. . . . . . . . g%
8o
"« " represents vacant terminals. §§

2. FX3GCc-32MT/D(SS) power connector

Iy
indup O

IS ¢
kel
D
Q.
- Power connector 8
——— =3
—3 D |J %
—E1— || © 1 @ (Red)
=== °© ]2 O(Black) 6
S o 3 Ground(Green)
c
s
Q
I — 'Q""
2
@
ST
°5%
cS
g o
w
a'
3
>
8
@
o
Q
=

fispeg (O

-
(=

=
[e RN
5§23
S50
o8 E
[ =]
:'3"
S a

S0

>

@
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2.2.2 FX2Nc Series input/output extension block

1. Connector type

FX2NCc-16EX Input FX2NCc-16EX-DS Input
connector connector
r:i,»:rnvasx |nput |n put

Lower | | X0 | X0 | | Higher Lower | | X0 | X0 | | Higher
numbers | [ X1 | X1 | | numbers numbers | [ xq [ x1 | | numbers
X2 | X2 X2 | X2
X3 [ X3 Notch X3 | X3 Notch

X4 | X4 ||y X4 | X4 ||
X5 | X5 X5 | X5
X6 | X6 X6 | X6
X7 | X7 X7 | X7
COMCOM COMO0|COMO

"o" represents vacant terminals "«" represents vacant terminals

Power connector

o L1 @ (Red)
°|]2 © (Black)
*1
o U1 @ (Red)
°|| 2 & (Black)
Input Input
- FX2NC-32EX-DS
FX2NC-32EX connector connector
o Input Input o Input Input _
Lower X0 | X0 X0 | X0 Higher g Lower X0 | X0 X0 | X0 Higher
numbers numbers numbers numbers

x1 | x1] [ x1]x1
x2 [ x2] [ x2 | x2
x3 | x3]| | x3]|x3 Notch
x4 | xall [ xa | x4]|s
x5 | x5]| [ x5 | x5
x6 | x6 | | x6 | xe6
x7 | x7 | [ x7 | x7
comcom| [comicom

x1 | x1] [ x1]x
x2 [ x2| [x2 | x2
x3 | x3| [ x3]|x3 Notch
xa | xal]| [xa|xa]l]
x5 | x5 | x5 x5
X6 | X6 | | x6 | x6
X7 | x7| [ x7|x7
como|coma|  [comt[comt

"«" represents vacant terminals "+" represents vacant terminals
Power connector
o Ll 1 @ (Red)
° || 2 & (Black)
o U1 @ (Red)
°|| 2 © (Black)

*1.  For the handling, refer to Subsection 3.6.2.
Caution

A power connector is not included in the FX2NC-16EX-DS and FX2NC-32EX-DS.
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o
FX2NC-16EYT Output FX2NC-16EYT-DSS Output §
connector connector
(e Output S Ho Output
Lower | | yo | Yo | | Higher Lower | ['yo [ yo | | Higher
numbers | [yq [ yq | | numbers numbers | 17 yq numbers
Y2 Y2 Y2 | Y2 —
Y3 |Y3 Notch Y3 | Y3 Notch (§D§1§~
Y4 | Y4 ||y Y4 | Y4 ]|l 25
Y5 | Y5 Y5 | Y5 @
Y6 | Y6 Y6 | Y6
Y7 | Y7 Y7 | Y7
COM1|COM1 = +V0[+VO0 3
. . . ) [ X0p)
"+" represents vacant terminals "«" represents vacant terminals g§o
§“.
(7
FX2NC-32EYT Output FX2NC-32EYT-DSS Output
connector connector 4
o Output  Output T Output  Output -
| Lowerl Tvo[yo] [vo[yo] [Higher Lower| ['vo [ Yo | [ Yo [ Yo | Higher 2
numbers| "y4yq | [yq [ y1 | [numbers numbers | ['yq [y | [ y1[v1||numbers )
- Y2 Y2 Y2 Y2 Y2 | Y2 Y2 | Y2 gg_
L] Y3[Y3]| [ Y3]Y3 Notch Y3 [Y3| [Y3]VY3 Notch
~HIEE Y4 | Y4l [ Y4 | Y4]||y I Y4 | Y4 || | Y4 |Ya||y 5
Y5 | Y5 Y5 | Y5 Y5 | Y5 Y5 | Y5
Y6 | Y6 | [ Y6 | Y6 O Y6 [ Y6 | [ Y6 | Y6 %3
Y7 | Y7 | [Y7[Y7 Sl Y7 | Y7 | [Y7]Y7 o=
comf[com| [com2/com2 i +V0[+VO| [+V1]+V1 g
. . . . D‘q . . . . %
"o" represents vacant terminals "+" represents vacant terminals 6
29
55
§!.-..
§".
s
358
5SS
cgg
3 9
&
ES
3
o)
=

fiepeg €O

-
(=

‘oueUB)UIBI
‘uny 1se1

Bunooyssjgnoi
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2.2 Terminal Layout

2. Terminal type
FX2NC-16EX-T

AN AT,

*1

FX2NC-16EYR-T(-DS)

FO-16EMR-T-05

9@@@@@@@@9"9@@@@@@@@@

Input
terminal

X0
X1
X2
X3
X4
X5
X6
X7
COM
COM

X0
X1
X2
X3
X4
X5
X6
X7
COM
COM

Lower
numbers

Higher
numbers

Power connector

o

o

o

o

Output
terminal

Y1

1 @ (Red)
2 © (Black)

1 @ (Red)
2 & (Black)

Lower
numbers

Higher
numbers

FX2Nc-16EX-T-DS

g

AR AT ™.

*1.  For the handling, refer to Subsection 3.6.2.

Caution

Input
terminal

X0
X1

A power connector is not included in the FX2NC-16EX-T-DS.

Lower
numbers

Higher
numbers
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2.2.3 FX2N Series input/output extension block

(@]
s
=
@

1. Terminal type
FX2N-8EX FX2N-8EX-ES/UL

suolsuswiq
|euse)xg

ausus €A

suoneoyoads

FX2N-8EYR(-ES/UL) FX2N-8EYT-ESS/UL
FX2N-8EYT
FXaN-8EYT-H

fiddng Jomod

suoneoyoads

Iy
indup O

suoneoyoads

mndino &)

suoneoyoads

FXan-8ER FX2N-8ER-ES/UL FX2N-8EX-UA1/UL

10} BULIAL
josoduexy ~

$9S( SNOLEA

yooig [euua) OO

fispeg (O

" represents vacant terminals.

-
(=

‘goueuajUIB)
‘uny 181

Bunooyssjgnoi
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FX2N-8EYR-S-ES/UL
Vertical terminal block

(Example: FX2N-16EX)
[T —
i g
30 Al ©
40
20 8
] S
POWER o
FXaN-8EYR-S
&
3 3
:
=< 8
o 8
N —
~
FX2N-16EX FX2Nn-16EX-ES/UL
- [ -
X L21p3
Hu“o > © w?g > =)
%8 [l P 20 [=X
o] (x|~ 2 [xI™
o] x| Lower g | [«2fx| Lower
o > N i8s) =< »~
& number P number
POWER o ; PONER ) ;
© 2]
> >
[l I ] R
x x
o o
FXan1BEX g FXaN-16EX-ES/UL [x<| High
I— x| Higher I=Ix| Higher
oo x|\ g Moo x| b
2| @[] number 2| @[] number
o <= 2 [x[*®
o] 19 () I P
o > [} ] o < ) ]
~ —_— N .
FX2N-16EYR(-ES/UL) FX2N-16EYT-ESS/UL
FX2N-16EYS
FX2N-16EYT = 1
f=1 — < —
= o
=13 — 23
A gl 1= >
= N gl =S
io < is ('f)
5| x| Lower i ?ﬁ Lower
S number G number
PR o [ PR o (=<
3 el
[<| <
~ ~
S S
FXarIBEYR <] FXan-16EYT <]
I~ l<| Higher I1<| Higher
Wi oo < N g 0T 0o =< N g
ig| |[<] number 2| (<] number
Sl <= ) Pk
S 19< B P
“'O ?m ] o _< [} ]
Ng ~z
5 -

« " represents vacant terminals.
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2. Connector type o
FX2N-16EX-C §
The connector is following places.
Connector (Example: FX2n-16EX-C)
pin arrangement — T
N 11 g " N FXan-16EX-C|
m Sfe No. |No. S'E‘fe
8 X0| 1 |11]X0 om
o xaz22xd 35
‘ X2| 3 |13 [X2 H Rearline %é
= §2 151 12 §2 Il extension g_
= connector
— X5| 6 |13 X5 H
FXav ~16EX-C X6 |7 |17 | X6
X7| 8 |18 | X7 3
68 ® /919 For input
8 730
. Lower Higher - — G
number number 5
2
FX2N-16EYT-C 4
Connector
____  pinarrangement -c-‘fé;
opog . . 29
é’ S:ge No. |No. Sléie gg
60 O-c
YO 1 [11]Y0 2
e o Y112 [12|Y1
o Y2| 3 |[13|Y2
Y3 4 [14]Y3 5
Y4| 5 [15|Y4 =
Y5| 6 [13]Y5 g-g
Fox ~16EYT-C Y6| 7 [17]Y6 8=
: Y7| 8 [18]Y7 g
"8} coM| 9 [19|com g
2| [el10]20] e ’
ég Y E— |
— Lower Higher 6
number number
Yo}
g
FX2N-16EXL-C 8=
Connector %
JE— . pin arrangement @
ﬁ‘{g FXarBEXL-C Side| Side
48 A No. |No. B 7
% X0| 1 [11[X0
X1] 2 [12 X1 g%
LENES | Rear line X2| 3 [13]X2 o33
iH— extension X34 |14 1X3 é§§
4 ¢ X4|5 |15|X4 3 o
| connector X516 113 1X5 3
FXon ~16EXL-C X6| 7 |17 | X6
0 [ X7| 8 [18 X7 8
b3 : ® 9 19 @
i it~ For input 5+[10]20 |5+ Y
8 connector 0 3
© ) Lower Higher =
number number @
g

"« " represents vacant terminals.

fispeg (O

-
(=

Bunooyssjgnoi
‘soueusuIe)\
‘uny 1s8|.
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2.2.4 Special adapters

1. Analog special adapter

FX3u-4AD-ADP FX3u-4DA-ADP FX3u-3A-ADP
24+ 24+ 24+
24- 24- 24-
FXau-440-A0P J:_ E] L :1»\4\\7? GT_)
o = B =
V1+ OFoNER V1+ oo A
(T 1+ 1+ Vi+
[ SH COM1 COM1 M1+
1K= V2+ V2+ COM1
1K= 2+ 12+ V2+
A= CoOM2 COM2 2+
: ol
"ol V3+ V3+ CcOomM2
= 13+ 13+ VO
= com3 com3 10
V4+ 4+ COM
()5 14+ 14+ :
com4 COM4
FX3U-4AD-PT(W)-ADP FX3uU-4AD-TC-ADP
FX3U-4AD-PNK-ADP
@A\ 24+ = 24+
Plar40-51. 3ﬂ 24- 3‘; pni«égp 3{] 2J4_'
OFIER J:' =
L1+ :
L1-
- J-type
Lo+ J-type
o L1+
| - L1-
L3+ L2+
i [3- L2-
= 13- L3+
b= = >
L4- I[T
14- -

« " represents vacant terminals.
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2. Communication special adapter o
=
FX3u-232ADP(-MB) Pin No. Signal Name ®
1 CD(DCD) Receive carrier detection
Pt ey 2 RD(RXD) Receive data
O PONER
o D-SUB 9pin (male) 8 SD(TXD) Send data
4 ER(DTR) Data terminal ready*1 om
- 35
Screws to fix 5 SG(GND) Signal ground %g
RS-232C connector 6 DR(DSR) Data set ready S
5 Screw holes: #4-40UNC 7.8,9 Not used
9 (inch screw thread) ; -
*1. Data terminal ready uses it as a request to send by the 3
1 6 handling of the control line.
Do
*2. Data set ready uses it as a possible to send by the kS E
handling of the control line. G
FX3u-485ADP(-MB) g
) 4
"o oo
©ORD g %
o) %2
§o
S
RDA o<
RDB
SDA

SDB
SG

Iy
indup O

SINININIS
OO0

suoneoyoads

mndino &)

2
8
3
2.2.5 Power supply unit g
FX3uc-1PS-5V 7
33
c32
g 2
o
2
(e 3
)
g
[
= F Power connector 9
—— | g
= 15y
= @f_ o 1 @ (Red) §
[ o 2 O (Black)
::: q o 3  Ground(Green)
£l

‘goueuajUIB)
‘uny 181

Bunooyssjgnoi
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3.

Generic Specifications/Installation Work

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 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
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

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

INSTALLATION PRECAUTIONS @ DAN G E R

» 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.

INSTALLATION PRECAUTIONS AC AUTION

* Use the product within the generic environment specifications described in Section 3.1 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.

Main unit, FX2NC Series 1/O extension blocks, FX2NC/FX3UC Series special function blocks, DIN rail onl
special adapter, extension power supply unit, FX2NC-CNV-IF, FX Series terminal blocks Y
FX2N Series 1/0 extension blocks, FX2N/FX3U Series special function blocks 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.
* When drilling screw holes or wiring, make sure cutting or write debris does 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.
» 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, extension blocks, special adapters, FX Series terminal blocks, extension power supply unit,
connector conversion adapter and Battery
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Note

* When a dust proof sheet is supplied with an extension block, keep the sheet applied to the ventilation slits during installation and
wiring work.

WIRING PRECAUTIONS @DANGER

aUPNO ==

N

om
» Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. g 5

Failure to do so may cause electric shock or damage to the product. 2.3
» 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.

Y0
WIRING PRECAUTIONS AC AUTION g
» 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. 4
» Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit.

Do not use common grounding with heavy electrical systems. %’g
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation slits. (=X

Failure to do so may cause fire, equipment failures or malfunctions. § =
* Make sure to properly wire the 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.

3

Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. }%’é
- The disposal size of the cable end should follow the dimensions described in the manual. % -
- Tightening torque should follow the specifications in the manual. 8
- 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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3.1 Generic Specifications

3.1

Generic Specifications

Item Specification
Ambient )
temperature 0 to 55 °C (32 to 131 °F) when operating and -25 to 75 °C (-13 to 167 °F) when stored
Ambient ; i
humidity 5 to 95%RH (no condensation) when operating
Frequency Acceleration Half amplitude
(Hz) (m/s?) (mm)
Vi i 10 to 57 - 0.035 . ;
|b.rat|on . When installed on DIN rail Sweep Cpunt for X Y,.Z. 10 times
resistance” 57 to 150 49 - (80 min. in each direction)
. . 10 to 57 - 0.075
When installed directly
57 to 150 9.8 -
Shock . L . . . N
resistance”! 147 m/s2 Acceleration, Action time: 11 ms, 3 times by half-sine pulse in each direction X, Y, and Z
:\slazlissfance By noise simulator at noise voltage of 1,000 Vp-p, noise width of 1 us, rise time of 1 ns and period of 30 to 100 Hz
Dielectric
withstand 500 V AC for one minute
voltage Between batch of all terminals and ground terminal
lrzzlijslf;f:e 5 MQ or more by 500 V DC megger
Groundin Class D grounding (grounding resistance: 100 Q or less)
9 <Common grounding with a heavy electrical system is not allowed.>"2
Z\tlrzrci(slgﬁere Free from corrosive or flammable gas and excessive conductive dusts
Working
*3
altitude <2000 m

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

*2.

Other Other Other
PLC equipment PLC equipment PLC equipment
1 1 T

Common ground_ing
Not allowed

Shared érounding
Good condition

Inde_pendent grou_nding
Best condition

*3. The PLC cannot be used at a pressure higher than the atmospheric pressure to avoid damage.
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3.2

Installation location

Install the PLC in an environment conforming to the generic specifications (Section 3.1), installation
precautions.

Notes

» Keep a space of 50 mm (1.97") or more between the unit main body and another device or structure. Install the unit as far away as
possible from high-voltage lines, high-voltage devices and power equipment.
* Do not install the PLC on a floor, a ceiling or a vertical surface.

Install it horizontally on a wall as shown below.

Configuration without

extension cable Configuration with extension cable
o
c a w
—T | = 0
2 [x|> £ TleE|E|2
o> |4y £ 212 2]e
o |2|© 5 IR |9
c <
s || S 2 (b2 2|2
L= z|z = 2 S| 8
Q Q ) X X | X
XX g [ (g
G
>'a1 f\
da FXoN-65EC
B >50mm FXoN-30EC
(1.97") -
'a'.;' Other
g equipment
X
Ll

FX2N-CNV-BC
Other equipment

>50mm
(1.97"
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3.3 Procedures for Installing on and Detaching from DIN Rail

The main unit, FX2NC Series 1/0 extension block, FX2Nc/FX3uc Series special function block, and FX3u
Series special adapter can be installed on a DIN46277 rail [35 mm (1.38") wide]. (It cannot be installed
directly with screws.)

The FX2N Series I/0 extension block and FX2N/FX3U Series special function block can be installed on a
DIN46277 rail [35 mm (1.38") wide] and directly mounted.

3.3.1  Procedures for installing to and removing from DIN rail

1. Main unit, FX2Nc Series 1/0 extension block, FX2NC/FX3uc Series special function block,
extension power supply unit, FX2NCc-CNV-IF
1) Connect all of the main unit, FX2NC Series 1/0 extension blocks, FX2NC/FX3uc Series special function

blocks, extension power supply unit and FX2NC-CNV-IF.
— For connecting method, refer to Subsection 3.4.3.

2) Push the DIN rail mounting hooks [1] of all connected units/

blocks as shown in the figure on the right [A]. f ol ||

-
==

-1

3) Align the upper side of the DIN rail mounting groove with the
DIN rail ([2] in the figure on the right).

4) While pressing the main unit onto the DIN rail, lock the DIN B]
rail mounting hooks as shown in the figure below [B].
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2. FX2N Series 1/0 extension block, FX2N/FX3U Series special function block

BUINO ==

1) Push the DIN rail mounting hooks as shown in [1] in the figure on the right.
This step is not required for FX2N Series 8-point type 1/0 extension blocks
(except for the FX2N-8EYR-S-ES/UL) and FX2N/FX3U Series special
function blocks.

Rear panel

N

suolsuswiq
|euse)xg

2) Align the upper side of the DIN rail mounting groove with the DIN rail ([2] in
the figure on the right).

3) Press the product onto the DIN rail as shown in [3] in the figure on the right.

suoneoyoads
OITENETS)

4) The extension cable is connected.
For the connection method of the extension cable, refer to Section 3.4.

3.3.2 Procedures for removal from DIN rail 4
wo
T O
Q=
1) Disconnect connection cables such as power cables, /O cables and PE=ATTE ?;13
extension cables. ”"U{ %é
2) Hook a slotted screwdriver to the DIN rail mounting hook ([1] in the figure on ! o=
the right). ”HH D > 5
3) Move the slotted screwdriver in the direction [2], pull out the DIN rail (3] =
mounting hooks from all connected units/blocks, and let the DIN rail =2 oo, }‘kﬁ ?‘{,’é
mounting hooks come off the DIN rail. d — 2] El
4) Remove the main unit from the DIN rail ([3] in the figure on the right). 6[1] S
5) Push the DIN rail mounting hooks as shown in [4] in the figure below.
This step is not required for FX2N Series 8-point type 1/0 extension blocks 6
(except for the FX2N-8EYR-S-ES/UL) and FX2N/FX3U Series special ﬂ
function blocks. :] 7 €L
1HDN ;
Elle 7
i @
T %[1] [2] 7
ﬁ b sS0
o 833
4ot 0 25%
e 9
3.3.3 Direct mounting (FX2N/FX3uU extension blocks) 8
Only I/0 extension blocks for FX2N and special function blocks for FX2N/FX3U can be installed directly. Install -
them with screw holes M4 in reference to "2.1 External Dimensions (MASS/Installation/Accessories)". Assure 3
the space of 1 to 2 mm(0.04" to 0.08") between units as shown below. 3
joy)
o
: -« | FXa2ne- g
Main unit 32EX :I
0 9
. . FXoNc-CNV-IF 15
DIN rail or %
FX3uc-1PS-5V =
Extension cable
oFXoN-65EC 1 to 2mm (0.04" to 0.08")
oFXoN-30EC <
+ |+ 10
+ FX2N- FX3u- J4=5
I | 16EX [| 64CCL 229
+ S5
FX2N-CNV-BC + + (+ indicates an M4 screw.) %g 2
28
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3.4 Connection between main unit and extension equipment
This section explains how to connect extension equipment.
3.4.1 Extension equipment connection configuration
The connection method among the main unit, I/O extension blocks and special function blocks varies
depending on the group.
— For the connection method A, refer to Subsection 3.4.2.
— For the connection method B, refer to Subsection 3.4.3.
— For the connection method C, refer to Subsection 3.4.4.
— For the connection method D, refer to Subsection 3.4.5.
— For the connection method E, refer to Subsection 3.4.6.
FXaoNnc/FX3uc FXanc/FX3uc FX2N I/O extension blocks
Special adapter extension blocks ™ extension blocks™ FX2N/FX3u special function blocks
1 1 1 [ ]
Main FXauc- FXane- [ = —
units 1PS-5V CNV-IF | = =
| | L 1
Connecting Connecting Connecting Connecting
method A method B method E method C
FX2N I/O extension blocks ,\
FXaN/FX3u special function blocks Extension cables
o | | -FXoN-B5EC
-FXon-30EC
—|FXon- = —
Z|CNV- | Z -
| I— | L 1
Connecting Connecting
method D method C
*1.  FXa2Nc Series I/O extension blocks and FX2Nc/FX3uc Series special function blocks
*2. Do not connect the FX3u-4LC or FX2N-8AD on the right side of the FX2N-CNV-BC.
The FX2N-CNV-BC cannot be secured in this case.
3.4.2 Connecting method A (Main units and Special adapter connecting)

1

2)
3)

4)

5)

. Connection procedure

Turn off the power.
Disconnect all the cables connected to the PLC, and
demount the PLC from the DIN rail.

— For the removal method, refer to Section 3.3.

Remove the special adapter connector cover (fig. A).

Slide the special adapter slide lock (fig. B) of the main unit.
when connecting this product to another special adapter,
please replace the 'main unit' in the above description with a
'special adapter' and perform the procedure as indicated.

Connect the special adapter (fig. C) to the main unit as
shown on the right.

Slide back the special adapter slide lock (fig. B) of the main
unit to fix the special adapter (fig. C).
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3.4.3 Connecting method B (Main units and Extension units/blocks connecting)

BUINO ==

This subsection explains the procedures for connecting FX2NC/FX3uc Series extension blocks, FX2NC-CNV-
IF or FX3uc-1PS-5V.

1. Connection procedure

Connecting 2
1) Remove the connecting connector cover [A] from the right connector om
side of the main unit or existing extension block. cover [A] 35
N

o

suoneoyoads
OITENETS)

2) Pull up the connecting hook [2] of the main unit or existing
extension block, and connect the hook [1] of the extension

block to be added to the connection hole of the counterpart 4
(main unit or existing extension block) as shown in the figure @93

on the right. §.§
S»w

3) Pull down the connecting hook [2] of the main unit or g‘é

existing extension block to fix the extension block to be
added.

Main unit Extension block

Iy
indup O

suoneoyoads

3.44 Connecting method C (Connection of FX2N/FX3u extension blocks)

This subsection explains the procedures for connecting FX2N I/O extension blocks or FX2N/FX3U special

mndino &)

w
function blocks. 2
1. Connection procedure §
1) Remove the top cover of the existing block (left side). S ﬁ@
2) Connect the extension cable of the block to be connected ‘ Added units 7
(right side) to the existing block. extension cable <=m
. (right side) S5
3) Fitthe top cover. 233
Existing units ey
(left side) 3 <
a
3
%
8

fispeg (O

-
(=
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‘soueusuIe)\
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3.4.5

Connecting method D (Extension cable * FX2N-CNV-BC connecting)

This subsection explains the procedures for connecting an extension cable and FX2N-CNV-BC to the
extension cable of the extension block.

1)

2)

3)

4)

. Connection procedure

Separate the case of FX2N-CNV-BC into two pairs as
shown right.

To separate the case, use a precision flathead
screwdriver. Slightly insert the tip of the screwdriver
into the part A shown in the right figure, and the hook
will come off (4 places).

Connect the extension cable on the upstream side
([2] in the right figure).

Connect the extension cable on the downstream side
([3] in the right figure).

Fit the upper cover and the lower cover ([4] in the right
figure), and press down the upper cover until it is
hooked.

Upstream
extension cable
FXoN-30EC
FXON-65EC

[3] Downstream
extension cable
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3.4.6 Connecting method E (Connection of FX3uc-1PS-5V/FX2NC-CNV-IF to right side)

This subsection explains the procedures for connecting the extension cable to the extension power supply
unit FX3uc-1PS-5V or the connector conversion interface FX2NC-CNV-IF.

1. Connection procedure

1) The connector cover (A) of the FX3uc-1PS-5V is removed as shown in the figure to the right.
The FX2NC-CNV-IF does not have a connector cover.
Connector

~— cover (A)
FX3uc-1PS-5V

Downstream

2) Connect the extension cable as shown to the right. !
extension cable

FX2NC-CNV-IF

2. Caution on the FX3uc-1PS-5V
Only one connector can be used to attach extra equipment to the FX3uc-1PS-5V.

When the FX2NC/FX3UC extension connector (on the When the FX2N/FX3U extension block connector (on
right side) of the FX3UC-1PS-5V is being used the top) of the FX3uc-1PS-5V is being used

Extension

Extension

N

FX3uc-1PS-

a

V

When the FX2NC/FX3UC extension connector (on the
right side) of the FX3UC-1PS-5V is being used, the
FX2N/FX3U extension block connector on the top is
not available.

FX2NC/FX3uc extension block
(FX2Nc/FX3uc special function block,
FX2NC-CNV-IF, FX3uc-1PS-5V)

When the FX2N/FX3U extension block connector (on
the top) of the FX3uc-1PS-5V is being used, the
FX2NC/FX3UC extension connector on the right side is
not available.
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3.5 Connection to peripheral device connecting connector

This section explains how to connect and disconnect communication cables for peripheral devices.

1. RS-422

When connecting a communication cable, align the "positioning mark" in the cable with the "connector notch"
in the peripheral device.

Peripheral device
connector
(RS-422)

MITSUBISHI
MELSEE FXaac-32MT

an D
St 13

~IEE R g ; >
N
Connector notch .’\\ v

Communication
cable

Positioning mark

2. USB
At connection, confirm the cable and connector shape.

Peripheral device
connector

MINI USB
B type 5pin(female) \‘

MINI USB

B type
5pin(male)
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3.6 Connection of power supply cable
3.6.1 Power Cable types
Power Cable types "A" and "B" are supplied with the main unit, while type "C" is supplied with the FX2NC-
COEX, FX2nNe-16EX-T, and FX2Nc/FX3uc Series special function blocks.
Type Application Model Length Cable supplied with
"A" | Power cable for main unit FX2NC- 1M | FX3GC-32MT/D, FX3GC-32MT/DSS
100MPCB (33" ’
Input power cable for FX2NC Series input extension EX2NC- 1m
"B" |blocks and FX2NC/FX3UC Series special function \ o FX3GC-32MT/D
100BPCB (33"
blocks
Input power crossover cable for FX2NC Series input
e : : | FX2NC- 0.1m |FX2NC-OOEX, FX2NC-16EX-T,
¢ f’der.‘s'm blocks and FX2NC/FX3UC Series special | 4 pp0p 4 (0'3" | FX2NG/FX3UC Series special function blocks
unction blocks
The crossover cable (type "C") can skip up to 4 16-point output blocks to connect units.
If more blocks should be skipped to supply power to an input block, use cable type "B".
3.6.2 Connection of power cable to main unit and extension block

The PLC receives and supplies power through the built-in dedicated power connector.

Power should be supplied to the main unit, FX2NC Series input extension blocks and FX2Nc/FX3uc Series
special function blocks.

Perform crossover wiring using two (upper and lower) power connectors for FX2Nc-OOOEX, FX2NC-16EX-T
and FX2Nc/FX3uc Series special function blocks.

The FX2Nc-CIOEX-DS and FX2Nc-16EX-T-DS do not have a power connector, and receive power from the
input connector.

Input extension block
Output extension block
Input extension block

Main unit

The figure below shows the pin numbers of the power connectors.
Main unit Extension block FX3uc-1PS-5V

4 e [@;ggﬂ @E%EE‘Z‘&)
° || 3 Ground(Green) (Black) [L,- 3 Ground(Green)

Resin cover
At shipment from the factory, a resin cover is attached to the lower
connector.

2 Connect the upper connector first.
Remove the resin cover from the lower connector when performing

2%

\‘{\\\

\\

W

crossover wiring for the later block.

Crossover wiring between the
input extension block.

»  Wiring from the FX2Nc-OOEX, FX2NCc-16EX-T or FX2NC/FX3uc Series special function block to another
block.
Two power connectors of the FX2nc-CIOIEX, FX2Nc-16EX-T and FX2NC/FX3uc Series special function
blocks are connected in parallel inside the block, and there is no distinction between the power inlet side
and the power outlet side. Either connector can be used for wiring. At shipment from the factory, a resin
cover is attached to the lower connector. Use the upper connector first. Remove the resin cover from the
lower connector only when performing crossover wiring for another block.
(The FX2nc-OOOEX-DS and FX2NCc-16EX-T-DS do not have a power connector, and receive power from
the input connector. It is not necessary to remove the resin cover.)
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3.6 Connection of power supply cable

3.6.3 Removal of the power cable

1) Pinch the power cable connector "a" and disconnect it in the direction of the arrow

Press here

3.6.4 Self-made power cable

To use self-made power cables, use the following wire and connector suggestions:

Specifications / Model name

Wire size AWG24 (0.2 mm?)

Crimp-style terminal

1602-0069 (manufactured by Molex Japan Co., Ltd.)
51030-0330 (manufactured by Molex Japan Co., Ltd.)
51030-0230 (manufactured by Molex Japan Co., Ltd.)

. For main unit
Housing

For input extension block
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3.7  Connection to Input/Output Connector

aUPNO ==

3.7.1 Input/output connector [Main unit, FX2NC Extension block]

N

1. Connection to input/output connector

om
The input and output connectors of the main unit and extension blocks for FX2NC conform to the MIL-C- ?D'?—_;*
83503. (Note: Some of extension blocks for FX2NC are the European terminal block type.) g.i
Procure the input/output cables in reference to the table below and the next page. @

— For the terminal arrangement, refer to Section 2.2.

Example : Main unit

218U

suoneoyoads

Output Y

fiddng Jomod

suoneoyoads

indup O

2. Preparation of the I1/0 connection connector

suoneoyoads

1) Compliant connectors (commercially available connectors)
Use a 20-pin (1-key) socket connector conforming to MIL-C-83503.
Confirm in advance that the connectors do not interfere with other parts including connector covers.

mndino &)

2) Input/output cables (available from Mitsubishi) €
Input/output cables with attached connectors are available. %
V)
Model names Length Description Shape S
w
5m . « Single wire (Wire color: red)
FX-16E-500CAB-S (164" General-purpose input/output cable - PLC side: A 20-pin connector
1.5m 7
FX-16E-150CAB o4
@117 Y
=330
3m * Flat cables (with tube) 2a 3
FX-16E-300CAB (9°107) * A 20-pin connector at both ends é é“%
5m Cables for connecting the FX Series terminal block § S
FX-16E-500CAB (1647) | With input/output connectors.
For the connection with FX Series terminal block,
FX-16E-150CAB-R 1'? m refer to "Chapter 8. Terminal Block Specifications 8
(411") | and External Wiring". _
3m * Round multicore cables e
FX-16E-300CAB-R (910" A 20-pin connector at both ends %
5m @
FX-16E-500CAB-R (164") (3_
1.5m « Flat cables (with tube)
FX-A32E-150CAB #117) + PLC side: Two 20-pin connectors in 9
3m Cables for connecting the A Series Model 16-point units.
FX-A32E-300CAB (910" ABTBXY36 connector/terminal block conversion |+ Terminal block side: A dedicated 5%
unit and input/output connector type connector g
FX-A32E-500CAB 5 m « One common terminal covers 32 input/
(16'4") output terminals.

-
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3) Connectors for user-made input/output cables (available from Mitsubishi)
Users should provide electric wires and a pressure bonding tool.

Applicable electric wire

Model name and composition of input/output connector (UL-1061 are recommended) and tool

Our model name Details of part Electric wire size | Pressure bonding tool

(made by DDK Ltd.) (made by DDK Ltd.)
h Solderless connector AWG28 (0.1 mm2) |357J-4674D Main body
FX2C-1/0-CON for flatcable 10-piece set FRC2-A020-30S 1.27 pitch, 20-core | 357J-4664N Attachment
Housing

HU-200S2-001
Solderless contact
HU-4118

Housing
HU-200S2-001
Solderless contact
HU-411SA

FX2C-1/0-CON-S for bulk wire | 5-piece set AWG22 (0.3 mm2) | 357J-5538

FX2C-1/0-CON-SA for bulk wire | 5-piece set AWG20 (0.5 mm2) |357J-13963

4) Certified connectors (commercially available connectors)
Connectors made by DDK Ltd. shown in item 3).
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3.7.2 Input/Output terminal block (European type) [FX2Nc/FX3uc extension block]

aUPNO ==

WIRING PRECAUTIONS @DANGER

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

N

Failure to do so may cause electric shock or damage to the product. g Q
» Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or o %

wiring work. S

Failure to do so may cause electric shock. @

WIRING PRECAUTIONS AC AUTION

Y0

]

» 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. 4
- Do not connect more than the specified number of wires or electric wires of unspecified size. »wo
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. 'c'j_g %
1. Connection to terminal block S3
n<
Terminal block type input/output extension blocks for FX2NC and terminal block type special function blocks
for FX2NC/FX3uc have the European type terminal block. 5
2. Compliant electric wires and tightening torque 95
©
Electric wire size Tightening ‘_9': s
(stranded wire/solid wire) torque Sodigedtnent 8
o 0.3 to 0.5 mm? * Remove the coating of the stranded wire, twist the core S}
One elecric wire (AWG22 to 20) wires, and connect the wires directly. °
— * Remove the coating from the solid wire, and connect
Two electric wires 0.3 mm?2 (AWG22) x2 the wire directly. 6
o « Bar terminal with insulating sleeve ®»o
0.3 to 0.5 mm? 0.22t0 0.25N-m (recommended product) -rf)) 5
Bar terminal with (AWG22 to 20) Al 05-8WH : Phoenix Contact ? =4
insulating sleeve | (Refer to the following outline »  Caulking tool S
drawing of bar terminal.) CRIMPFOX 6" : Phoenix Contact @
(CRIMPFOX 6T-F2 : Phoenix Contact)
*1.  Old model name: CRIMPFOX ZA 3 7
*2.  Old model name: CRIMPFOX UD 6 §=¥
o 2ad
3. Treatment of electric wire ends ey
. . . . . . . . . . «n
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. 8
Failure to do so may cause equipment failures or malfunctions.
. . o . . o
Treatment of stranded wires ancli sollld wires without coatlr?g . « Stranded wire/solid wire 2
- Twist the ends of stranded wires tightly so that loose wires will not =
stick out. o ( I@ g
- Do not solder-plate the electric wire ends. IHIQ B
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

¢ Bar terminal with insulating sleeve
Insulating sleeve  Contact area

fispeg (O

Crimp area
electric wire referring to the outline drawing. \ \ ( \I/p )
<Reference>
- 7 8mm
Manufacturer Model names Caulking tool "
CRIMPFOX 6 2.6mm (0.2 10
- ¥ ) 0.11" "
Phoenix Contact Al 0.5-8WH (CRIMPFOX 6T-F4) ( ) 14mm(0.56") =
[eR Y
*3. Old model name: CRIMPFOX ZA 3 %%;:n
*4.  Old model name: CRIMPFOX UD 6 -
20
3
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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 )

. . . . With
shown in the table on the previous page, use the following screwdriver straight tip
or an appropriate replacement (grip diameter: approximately 25 mm
(0.98")). ?04(;‘grr; 2(05q1r)n
<Reference> >+

Manufacturer Model names
Phoenix Contact SZS 0.4 x25
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3.7.3

Input/Output Terminal Blocks [FX2N/FX3u Extension blocks]

aUPNO ==

WIRING PRECAUTIONS @DANGER

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

N

Failure to do so may cause electric shock or damage to the product. g Q
* Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or o %
wiring work. §' =

w

Failure to do so may cause electric shock.

WIRING PRECAUTIONS AC AUTION

* Make sure to properly wire the 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. 2

- 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. 4
- The disposal size of the cable end should follow the dimensions described in the manual. »To
- Tightening torque should follow the specifications in the manual. -?.3 %
1. Terminal block screw size and tightening torque S2

The table below shows the screw size of each terminal block. For crimp terminals, refer to "2. Wire end
treatment".

(S}

Product Terminal screw Tightening torque 9=
FX2N extension blocks (Except for the FX2N-8AD, FX2N-16CCL-M signal terminal) M3 0.5 6 0.8 Nem %E
FX Series terminal block, FX2N-8AD, FX2N-16CCL-M signal terminal M3.5 &
FX3U extension blocks Refer to the manual for each product. 3

2. Wire end treatment
The solderless terminal size depends on the terminal screw size and wiring method.

(o))

DO
- Use solderless terminals of the following size. 35
. . E¥=

- Tighten the terminals to a torque of 0.5 to 0.8 Nem. 8

Do not tighten terminal screws exceeding the specified torque. 2

Failure to do so may cause equipment failures of malfunctions.
In case of M3 terminal screw 7
. . . <=m
* When one wire is connected to one terminal 25%6
. . 233
Terminal Crimp =
¢ 3.2(0.13") screw  terminal g YA
6.2mm(0.24") 7 8
or less VAN 8
6.2mm(0.24") Terminal g
or less 3
joy)
o
<Reference> =3
Terminal Manufacturer Type No. Certification Pressure Bonding Tool 9
FV1.25-B3A

JAPAN SOLDERLESS TERMINAL MFG CO LTD (JST) UL Listed YA-1(JST) w
FV2-MS3 8
@
<

-
(=

Buiooyse|qnoiL
‘goueuajUIB)
‘uny 181
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* When two wires are connected to one terminal

3.2(0.13"
6.2mm(0.24") 7 Terminal Crimp I
screw termina
or less YN 6.3mm(0.25")

or more
¢ 3.2(0.13")
6.2mm(0.24") 5 el
or less 6 3mm(0.25")

%_|&
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)

In case of M3.5 terminal screw
* When one wire is connected to one terminal

. Terminal Crimp
¢ 3.7(0.15") screw termlnal

6.8mm(0.27") ‘
or less _
¢ 3.7(0.15")
6.8mm(0.27") 7 ﬁ Terminal
or less N

* When two wires are connected to one terminal

¢ 3.7(0.15")
6.8mm(0.27") 7 4 Terminal Crimp
or less A S screw terminal

6.0mm(0.24")
or more
$ 3.7(0.15")
6.8mm(0.27") 7 ﬁ Terminal
or less . 6 0Omm(0.24")

OI’ more

%H
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4. Power Supply Specifications and External Wiring

aUPNO ==

N

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 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
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

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

WIRING PRECAUTIONS @ DANGER
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» Make sure to cut off all phases of the power supply externally before attempting installation or wiring work. o
Failure to do so may cause electric shock or damage to the product. :z:.,

» Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or 9
wiring work. %
Failure to do so may cause electric shock.
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WIRING PRECAUTIONS AC AUTION

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.

Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit.

Do not use common grounding with heavy electrical systems.

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

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

Make sure to properly wire the 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.
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4.1

Selection of the external DC power supply to prepare

411

Power supply specifications

41.2

This subsection explains the power supply input specification of the main unit and extension power supply
unit (FX3uc-1PS-5V).

For the power consumption of special function blocks requiring the external power supply, refer to the manual
of the corresponding product.

Specification
Item

Main unit Extension power supply unit
Supply voltage™ 24V DC +20 % -15 %

Allowable instantaneous
power failure time

Power fuse 125V 3.15A
Rush current 30 Amax. 0.5ms/24V DC

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

1 W2
(When extension blocks are connected max.25 W)
5V DC built-in power supply (5 V DC) 400 mA 1A

Power consumption 8 W2

*1. The 24 V DC power changes the specifications of the voltage range by system configuration.
— For details, refer to "4.1.2 The input range of power supply voltage".

*2.  Power consumption changes according to the system configuration.
— For details, refer to "4.1.3 Power consumption of the extension equipment”.

The input range of power supply voltage

When connecting special function blocks shown in the table below, set the voltage supplied to the main unit
as follows.

1) When Group A is connected
Please use the external power supply of "24 V DC +10 %"

2) When Group B is connected
Please use the external power supply of "24 V DC +10 % -15 %"

3) When either group is not used
The external power supply of "24 V DC +20 % -15 %" can be used.

Group Model name Group Model name

FX3UC-4AD FX2N-4AD-PT
FX2NC-4AD FX2N-4AD-TC
FX2NC-4DA FX2N-4DA
FX3U-4AD A FX2N-5A

A FX3U-4DA FX2N-8AD
FX2N-2AD FX2N-32CCL
FX2N-2DA B FX2N-2LC
FX2N-4AD
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FX3GC Series Programmable Controllers
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4 Power Supply Specifications and External Wiring

4.1 Selection of the external DC power supply to prepare

41.3

Power consumption of the extension equipment

The power consumption shown on the previous page does not include the power consumption of connected

extension blocks.

When connecting extension blocks shown below, add the power consumption shown in the table below to the
power consumption of the main unit and extension power supply unit.
When you connect special function blocks other than the ones listed in the following table, refer to each

manual.
pledeliiame conzzvn:?-tion gedeliiame conzz::::ion plegeiame conzzvn::;ion
FX2NC-16EX 2.2W FX2N-8ER 1.2W FX2N-16EX 2.2W
FX2NC-16EX-DS 2.2W FX2N-8ER-ES/UL 1.2W FX2N-16EX-ES/UL 2.2W
FX2NC-16EX-T 2.2W FX2N-8EX 1.2W FX2N-16EX-C 2.2W
FX2NC-16EX-T-DS 2.2W FX2N-8EX-ES/UL 1.2W FX2N-16EXL-C 0.3W"
FX2NC-16EYT 0.35W FX2N-8EX-UA1/UL 0.2W?2 FX2N-16EYR 2.2W
FX2NC-16EYT-DSS 0.35W FX2N-8EYR 1.2W FX2N-16EYR-ES/UL 2.2W
FX2NC-16EYR-T 2.2W FX2N-8EYR-ES/UL 1.2W FX2N-16EYT 1.2W
FX2NC-16EYR-T-DS 2.2W FX2N-8EYR-S-ES/UL 1.2W FX2N-16EYT-ESS/UL 1.2W
FX2NC-32EX 4.2W FX2N-8EYT 2.0W FX2N-16EYT-C 2.2W
FX2NC-32EX-DS 4.2W FX2N-8EYT-ESS/UL 2.0W FX2N-16EYS 1.0W
FX2NC-32EYT 0.7W FX2N-8EYT-H 2.1W FX2N-2AD 2.3W
FX2NC-32EYT-DSS 0.7W FX2N-2DA 1.4W

*1. External 5V power supply is not included.

*2.  AC input current is not included.
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4.2 Example External Wiring

1. Example External Wiring
A 24V DC power is supplied to the main unit of the FX3Gc PLC.
A dedicated connector is used for the power supply.

— For wiring, refer to Section 3.6.

+ Example of the FX3G6c-32MT/D

*3

]
. ©)
Special adaptor T — 24V DC
(Analog) = L
© |
Class D ; Circuit Protect
-3 [grounding’ ircuit Protector
@ i\
FX3Gc-32MT/D 4 1 Power supply ON
© - L
Power s MC
"3 | connector 7 ®
FXenc-OOEX, ® MC Emergency
PXaNC-16EX-T © Power : stop
FX2NC/FX3uc ® gg%snsgé’tgrr A
special function | ®
block [IjL
4
*3
FXaenc-OOEX, @
FX2Nc-16EX-T © Fuse*[|
or I
FXaNnc/FX3uc @
special function | ©®
block .
-
GI_) 3 Fuse™
=
FX3uc-1PS-5V L
© JMC JMmcC
FXone-OOEYT, 24(Y>DC 24(\_,/3DC
FXene-OOEYR-T
Power supply for loads to
be connected to PLC
1 output terminals |
FXanc-CNV-IF - )
As for the details of emergency stop operation, see "DESIGN
’ ‘ PRECAUTIONS" at "Safety Precautions" field.
FXoen-OOEX 24+

*1.
*2.
*3.

*4,
*5,

The grounding resistance should be 100 Q or less.
terminal is only for the FX2Nc/FX3uc Series special function block.

The same power source for the main unit, extension power supply units, special adapters and special
function blocks is preferable.

When using the different power source from the main unit, turn ON the peripheral devices' power
simultaneously, or earlier than the main unit's. When turning OFF the power, confirm the safety of the
system, and then turn OFF the power of the PLC (including special extension equipment) at the same
time.

A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3Gc.
Use a fuse suitable for the system.
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FX3GC Series Programmable Controllers
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4 Power Supply Specifications and External Wiring
4.2 Example External Wiring

Example of the FX36c-32MT/DSS

*2

Special adaptor
(Analog)

FX3Gc-32MT/DSS

FX2Nnc/FX3uc

special function
block

FXonc- OO EX-DS,
FXanc-16EX-T-DS

FX3uc-1PS-5V

FX2ne-16EYR-T-DS

FXone- OOOEYT-DSS,

FX2Nc-CNV-IF

FXon- OO EX-ES/UL

.
*2.

*3.
*4.

function blocks is preferable.
When using the different power source from the main unit, turn ON the peripheral devices' power
simultaneously, or earlier than the main unit's. When turning OFF the power, confirm the safety of the
system, and then turn OFF the power of the PLC (including special extension equipment) at the same

time.

]
@
L 24V PC
. II
Q |
Class D Circuit Protect
., |grounding™ ircuit Protector
@
= 1 Power supply ON
2 ) PL |
Power MC
2| connector ®
% M Emergency
I |_Power : stop
@ | crossover P
connector
©) Fuse*3|
ER
"2 Fuse*
©) =
1 ||
i JMc Jmc
24V DC 24V DC
®

Power supply for loads to
be connected to PLC
output terminals

As for the details of emergency stop operation, see "DESIGN
PRECAUTIONS" at "Safety Precautions" field.

The grounding resistance should be 100 Q or less.

The same power source for the main unit, extension power supply units, special adapters and special

A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3Gc.
Use a fuse suitable for the system.

2. Caution on connecting the minus line (when using two or more external DC power supplies)

When supplying power from two or more power supply units due to insufficient capacity of each DC power
supply unit, connect the minus line of each power supply unit as shown in the figure below.

Communication cable

IJ'I

IJ'I

—— FX2NC-CNV-IF
)

Special adaptor | Main unit L EXon /FX3U speci
pecial GOT

(Analog) || function blocks

IGIDIC-)I @ O] Glr)IC-) @106
Fuse[p Fusel] Fuse

e |

" + | 24v
: T DC
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5. Input Specifications and External Wiring

aUPNO ==

N

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).

|euse)xg

suolsuswiq

ausus €A

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off. g
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be =
disabled. “6—1.
External circuits and mechanisms should be designed to ensure safe machinery operation in such a case. 5

3) 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. 4
g3
DESIGN PRECAUTIONS AC AUTION ¢
>
n<

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

» Install the product so that excessive force will not be applied to peripheral device connectors, power connectors or input/output gg
connectors. § =3
Failure to do so may result in wire damage/breakage or PLC failure. I

=
=}
w

WIRING PRECAUTIONS @ DANGER

mndino &)

— - — o»

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

» Make sure to attach the terminal cover, offered as an accessory, before turning on the power or initiating operation after installation or 9
wiring work. %
Failure to do so may cause electric shock.
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WIRING PRECAUTIONS AC AUTION

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.

Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit.

Do not use common grounding with heavy electrical systems.

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

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

Make sure to properly wire the 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.
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5.1 Sink and source input (24 V DC input type)

5.1

Sink and source input (24 V DC input type)

Inputs (X) in the FX3GC-32MT/D are sink input type only.

Inputs (X) in the FX3GCc-32MT/DSS are sink/source common input type.

Inputs in FX2N/FX2NC Series input/output extension blocks are either sink input type only or sink/source
common input type depending on the product.

. Sink input [-common]

An input (DC input signal) used where the current flows out of the input (X) terminal is called a sink input.
NPN open collector transistor outputs are available when transistor output type sensor outputs are
connected.

» Examples of the FX3Gc-32MT/D * Examples of the FX3GCc-32MT/DSS
1 Fl<se . 24V 1 Fuse
® =12 ® =

Q ©
1 (|
Phot | [Ij Fuse |-+,
\’{ A (ST \é/ Photocoupler COMOr< I ZD%V
bh ‘ ] 2 T ]
<N *1 ™~ *1 J

*1. Input impedance

. Source input [+common]

An input (DC input signal) used where the current flows into the input (X) terminal is called a source input.
PNP open collector transistor outputs are available when transistor output type sensor outputs are connected.

+ Examples of the FX3GCc-32MT/DSS

]
@ FuEsle
©) 24V

I\/' DC .

COMO |7

E" Photocoupler [covo)

<t *4 < l

- X  ——

Fuse

*1. Input impedance

. How to change a sink input for a source input for the FX3G6c-32MT/DSS

Sink inputs and the source inputs can be changed over in the FX3Gc-32MT/DSS by connection as follows:
- Sink input: Selected by the connection that makes the current flow out of the input (X) terminal.
- Source input: Selected by the connection that makes the current flow into the input (X) terminal.

. Instructions for using

» Concurrent use of sink/source input
Inputs (X) in the FX3GCc-32MT/DSS can be wired either for sink inputs or source inputs.
It is not allowed to use both sink inputs and source inputs together.

» Caution in selecting model
Each input extension block is either sink input type only or sink/source common input type.
It is not allowed to use both types of input extension blocks together.
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FX3GC Series Programmable Controllers
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5 Input Specifications and External Wiring
5.2 24 V DC Input Type

5.2 24V DC Input Type
For 5V DC input (FX2N-16EXL-C), refer to Section 5.3.
For AC input (FX2N-8EX-UA1/UL), refer to Section 5.4.
5.21 24V DC Input Specifications

Inputs in the main unit are restricted by the simultaneous ON ratio.
— For the restriction in simultaneous ON ratio, refer to Subsection 5.2.2.

1. Sink input

Item

24 V DC Input Specifications (Sink input)

FX3GC-32MT/D, FX2NC-COCIEX(-T)

FX2N Input extension blocks

Number of input
points

FX3GC-32MT/D: 16 points
FX2NC-16EX(-T): 16 points
FX2NC-32EX: 32 points

FX2N-8ER: 4 points
FX2N-8EX: 8 points
FX2N-16EX(-C): 16 points

Input connecting type

Except for the FX2NC-16EX-T: Connector

Except for the FX2N-16EX-C: Terminal block

FX2NC-16EX-T: Terminal block

FX2N-16EX-C: Connector

Input form Sink input
Input signal voltage 24V DC +20% -15%
X000 to X007 3.3kQ
Main unit
Input impedance X010 to X017 4.3 kQ 4.3 kQ
FX2NC-OOEX(-T) 4.3kQ
X000 to X007 7 mA/24V DC
Main unit
Input signal current X010 to X017 5mA/24V DC 5 mA/24V DC
FX2NC-CIOEX(-T) 5mA/24 V DC
X000 to X007 4.5 mA or more
Main unit
Input sensitivity | ON X010 to X017 3.5mAormore |3.5mA or more
current FX2NC-OOOEX(-T) 3.5 mA or more

OFF

1.5 mA or less

Input response time

Approx. 10 ms

Input signal form

No-voltage contact input/NPN open collector transistor

Input circuit insulation

Photocoupler insulation

Input operation

Turning on the input will light the LED indicator lamp.

display
1 FL<SG+ 2D40V Fl<$6 24V
— ® —E—|l:| 24+ 2C
& Photocoupler{ © '\/'
Input circuit E"I | % | Photocoupler
configuration i< “ COM _a_
—— X :l ; *1

= Ixooo——
4.3kQ

*1. Input impedance
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2. Sink/Source input

aUPNO ==

24 V DC Input Specifications (Sink/Source input)

Item

FX3GC-32MT/DSS, FX2NC-CJJEX(-T)-DS

FX2N Input extension blocks

Number of input

FX3GC-32MT/DSS: 16 points
FX2NC-16EX(-T)-DS: 16 points

FX2N-8ER-ES/UL: 4 points
FX2N-8EX-ES/UL: 8 points

points FX2NC-32EX-DS: 32 points FX2N-16EX-ES/UL: 16 points 2
Input connecting Except for the FX2NC-16EX-T-DS: Connector . om
: Terminal block 3
type FX2NC-16EX-T-D: Terminal block 95
2.5
Input form Sink/Source input =
w
Input signal voltage 24V DC +20% -15%
X000 to X007 3.3kQ
Main unit 3
Input impedance X010 to X017 4.3 kQ 4.3 kQ
FX2NC-OOEX(-T)-DS 4.3kQ 29
@
X000 to X007 |7 mA/24 V DC %2
. Main unit 8°
Input signal current X010 to X017 5mA/24V DC 5 mA/24V DC 5
>
FX2NC-OOEX(-T)-DS 5mA/24V DC @
X000 to X007 4.5 mA or more
Main unit 4
Input sensitivity | ON X010 to X017 3.5mA ormore |3.5mA or more
current FX2NC-CO0CEX(-T)-DS 3.5 mA or more £ §
OFF | 1.5 mA or less % <
S L
Input response time | Approx. 10 ms Sg
n<

Input signal form

Sink input: No-voltage contact input/NPN open collector transistor
Source input: No-voltage contact input/PNP open collector transistor

Input circuit insulation

Photocoupler insulation

: =
L“i's’slta‘;peratw" Turning on the input will light the LED indicator lamp. gé
3
Sink input wiring Sink input wiring %’
1 Fuse Fuse 24V o
® = \_ *,DC
] ] [sis F
7 |Photo- [ i L] 6
S coupler |  Fuse[] |24v \{ Photocoupler 0o
< * COMO be Bh 85
-3 —1 X — L *4 =S
T - — Ixooop—— %
4.3kQ S
Input circuit 7
configuration Source input wiring Source input wiring o4y
1 <sm
® e DC s %E‘ g
|| 1 SIS | I 2a3
< |Photo- © sy [ coo
#  [coupler Fuse & g3
S | DC , » | Photocoupler F »
< > CoMO }——i h use
= X |— = ~ *1
T Fuse -— — %Dﬂl— 8
4.3kQ =
3
3
©
*1.  Input impedance s
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5.2.2

Input Derating Curve

5.2.3

When extension blocks are connected, the derating curve below shows the simultaneous ON ratio of all
available PLC inputs with respect to the ambient temperature. Use the PLC within the simultaneous input ON
ratio range shown in the figure.

Derating curve
simultaneous ON ratio

Supply voltage: 24V DC

100%-+
80%

50%-

I
25°C 40°C 55°C Ambient temperature

Handling of 24 V DC input

. Input terminals

When an input turns ON, the input indicator LED turns ON in the main unit or input/output extension block for
FX2N/FX2NC.

Multiple input COM terminals are connected inside the PLC.

One of the input terminals X000 to X017 of the main unit can be used as a RUN input terminal by a parameter
setting.

» Dedicated to sink input types only
When a no-voltage contact or NPN open collector
transistor output is connected between an input (X)
terminal and the COM terminal and the circuit is closed,
the input (X) turns on. Then, the input display LED
lights.

« Common to both sink and source input types
For sink input in the sink/source common input type, connect the 24 V DC+ terminal and COMU terminal 2,
and electrically connect an input terminal and 24 V DC with a no-voltage contact or NPN open collector
transistor to turn ON the input. For source input, connect the 24 VV DC- terminal and COMC] terminal 2, and
electrically connect an input terminal and 24 V DC with a no-voltage contact or PNP open collector
transistor to turn ON the input.

Sink input wiring Source input wiring
* I * I
»:l——él— Xooo -l:l——él— Xxooo
i< Xooo i< Xooo
—PH —H-
. 4 . 4
A =
comMo coMd
[ [ _‘ llFuse
© S . :
O) @ —= I
[ [ Fuse 24V DC

*1. Input impedance
*2. 8/S terminal in FX2N Series extension blocks

100



FX3GC Series Programmable Controllers 5 Input Specifications and External Wiring
User’s Manual - Hardware Edition 5.2 24 V DC Input Type

2. Input circuit

aUPNO ==

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. 10 ms in response to input-switching from ON to OFF and from OFF to ON.

N

|euse)xg

Change of filter time

X000 to X007 have digital filters, and the filter time can be changed in increments of 1ms in the range from 0
to 15 ms through special data register (D8020). When 0 is specified for the time, the input filter values are set
as shown in the following table.

suolsuswiq

w

Input number Input filter value when 0 is specified 90
X000, X001, X003, X004 10 ps 83
X002, X005, X006, X007 50 us 8 °
-
3. Input sensitivity
The main units input current and input sensitivity are shown in the following table. 4
When DC diodes or resistors are provided at input contacts or when parallel resistors or leakage current are o
present at input contacts, perform wiring in accordance with Subsection 5.2.4. 2 %
Ttem X000 to X007 | X010 to X017 Sv
2
Input signal voltage 24 V DC +20% -15% %5
Input signal current 7 mA 5mA
L ON 4.5 mA or more 3.5 mA or more
Input sensitivity current
OFF 1.5 mAorless 1.5 mA or less G=
e
o. =
g
&
@

(o]
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5.2.4 Instructions for connecting input devices

The input current of this PLC is 5 to 7 mA/24 V 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 X007 7 mA/24V DC
X010 to X017 5mA/24V DC

<Example> Products of OMRON

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

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

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

« Examples of wiring (Dedicated to sink input types only)

:Pg

+ Examples of wiring (Common to both sink and source input types)

Sink input wiring Source input wiring

:‘j—eﬁ =

X P

Fuse FLe Fuse

coma oM
[ 2

24V DC 4V DC

PLC
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2. In the case of input device with built-in parallel resistance
Use a device having a parallel resistance, Rp, of 15 kQ or more.
If the resistance is less than 15 kQ, connect a bleeder resistance, Rb(kQ2), obtained by the following formula
as shown in the following figure.

4R
Rb(kQ)<—~P-
15-Rp
« Examples of wiring (Dedicated to sink input types only)
+24V £3
1
Bleeder lj.] Rb
resistance |
.
[X] I : ; |
i ]
PLC 15kQ o RPW
more |
[Com] N

» Examples of wiring (Common to both sink and source input types)

Sink input wiring

Source input wiring

15kQ or
more

[X 1

15kQ or
E_[ more Tttt
[ i |
I i '
Bleeder i
PLC Rb[:] resistance i R 1
1 + H p
Iml e A
[coM} Val b |
Fuse 24V DC

3. In the 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(kQ2), determined by the following

formula as shown in the following figure.

PLC R

6
Rb(kQ)< ———
TR
« Examples of wiring (Dedicated to sink input types only)
+24V —E—
Bleeder 2-wi
resistance E]Rb prg;?f}ity
! sensor
B_' —> 1 e ;
— 14 g ;
PLC 1.5mA i :
[com | e

[COMT}H—

1
b Bleeder
[:] resistance

+

e

24VDC Flse

+ Examples of wiring (Common to both sink and source input types)

Sink input wiring 2-wire
:ﬂs A proximity

.5m sensor
[X }+— gl s
[ H ]
X | 1
Bleeder 1

PLC Rb[:] resistance
1 +

coMO}-+ a —o——
Fuse 24V DC

Source input wiring

[ X ]

2-wire
14 proximity

1.5mA  sensor

PLC R

comn}

I
bl Bleeder

I;] resistance

| +

Fu||

24V DC Fuse
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FX3GC Series Programmable Controllers 5 Input Specifications and External Wiring
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5.2.5 Examples of external wiring

1. Examples of wiring (Dedicated to sink input types only)

FX36c-32MT/D Power
DC/DC connector Fuse*'
converter 1 ¥ - mmmmmm e m—— Handle the power supply
DG < +={ ® |~ Ef " i circuit correctly in
‘. 1T T L ! —L24v DC : qug\cljvaer:c;i;vgtlr; Chapter
T | |
©) D L 0 Fuse* | specifications and
| (= || Wrusee oo external wiring."
Photo- CéM
coupler
+—B——=——1X000 N
+—DF——=—1{X001 :
. Input < Input Three-
5V 24V : impedance Pterminal wire
ower sensor
FX2NC extension block Ob( connector
(Dedicated to sink +
input types only) [©) For an input device having a
[ J parallel resistance or a
/ two-wire proximity switch, a
COM bleeder resistance may be
X000 —~ required.
J - | (Refer to Subsection 5.2.4.)
————— X001 —>—
Photocoupler P o I B O O O R et
—ptr—— Xao2 ‘ ? :
P ———— X003 |—— @[ﬁ
: Input eeeenanas 5
telE)minaI : Two-wir
FX3uc-1PS-5V E proximity
DC/DC ' sensor
converter
DC o 1= (:'_)
DC L 15
5V 24V X
| || | Power
connector
FX2N extension block |
(Dedicated to sink Y
input types only) P S0
—bF——— ——
Photocoupler +—=————— X001 _.j;—
e T
-_—-BI"'—-EI— X003 [———
E | \Inpuut‘
terminal

*1. A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3Gc.

*2.  Class D grounding
The grounding resistance should be 100 Q or less.

*3. Use a fuse suitable for the system.

WIRING PRECAUTIONS AC AUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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2. Examples of sink input wiring (Common to both sink and source input types) o
=
FX36c-32MT/DSS Power ®
DC/DC :})nnector Fuse*'
converter ————éf——————————————————, Handle the power supply
DC < i I circuit correctly in
1T : accordance with Chapter 2
DC ! 4 "Power supply S
' specifications and SE
| external wiring." 9=
Photocoupler  [mAvplL_— """ ~[f-========="=="~ 28
D=va[] : ’
—> K i Three-
4 wire
_>tgizz$ sensor 3
Y0
Input 32
SV |24V impedance 83
QO
FX2NC extension block =
h lcoml o
(Common to both sink |£OM| For an in . . S
; put device having a 2
Il SRUTED 20 32 parallel resistance or a
| / two-wire proximity switch, a 4
_)*SIZZF [;] X0 bleeder resistance may be
— required.
Photocoupler — (Refer to Subsection 5.2.4.) ?%)éj
>*4ZZF L ---------- o8
7 : Xon1 : : : o
X ; i S8
Input 1 @[ﬁ : 2=
FX3uc-1PS-5V terminal SR :
Ec%%(r:ter Two-wire
proximity
DG - T +E— (j'? sensor €3
+ Ty 1 o5
DC T e é:
=
5V 24V X ?
Power
’ | || | ’ connector 6
FX2N extension block (oo
(Common to both sink 88
and source input types) 1 SIS | §" =
Input =
] terminal ]
Tr=v4(]
Photocoupler X000 T 7
Dyl 5
2 ' Xam —— s
e gcg.g
=&y
w
*1. A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3Gc. 8 2
*2.  Class D grounding
The grounding resistance should be 100 Q or less. 8
*3. Use a fuse suitable for the system. c_;q'
z
@
g

WIRING PRECAUTIONS AC AUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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3. Examples of source input wiring (Common to both sink and source input types)

FX3G6c-32MT/DSS Power

DC/DC connector g ,ge*

converter P it Handle the power supply

DC < i I circuit correctly in

1T *L 24v DC : accordance with Chapter
DC | 4 "Power supply

: specifications and
I

external wiring."
Photocoupler

D=va[]

: Three-
| LN 4 wire
_>*4ZZF : sensor
Input
5V 24V impedance
FX2NC extension block
(Common to both sink @E

For an input device having a

parallel resistance or a

1 / two-wire proximity switch, a
1 bleeder resistance may be

! required.

| (Refer to Subsection 5.2.4.)

and source input types)
D=y
D=y

X001 L ;
FX3Uc-1PS-5V Input 4‘@ 5

nznilinas
F‘ZHH:H

Photocoupler

X000 i
L

terminal Leeenaas :
Eg{\%?ter Two-wire
proximity
DC & = @ sensor
1T L
= L
DC T e
5V 24V X
| || | Power
connector
FX2N extension block
(Common to both sink
and source input types) 1 SIS |
Input
| terminal
D=y4|l
Photocoupler X000 T [

=¥

=

lj j — ]

i
w

*1. A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3Gc.

*2.  Class D grounding
The grounding resistance should be 100 Q or less.

*3. Use a fuse suitable for the system.

WIRING PRECAUTIONS AC AUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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5.3 5V DC Input [FX2N-16EXL-C] o
5
5.3.1 5V DC input specifications
The table below shows the input specifications of the FX2N-16EXL-C. 2
Item 5V DC input specifications g g
Input points 16 points %_ 3
Connection type Connector terminal block %
Input signal voltage 5V DC £ 5%
Input impedance 2.2 kQ 3
Input signal current Max.40 mA 5V DC
Input sensitivity ON (Low) 1 mA or more gé’?
current OFF (High) 0.4 mA or less S5
Input sensitivity ON (Low) 1.5V DC or less g
voltage OFF (High) 3.5V DC or more
Input response OFF — ON (High — Low) 1ms +1ms, -0.5ms 4
time ON — OFF (Low — High) 1ms +1ms, -0.5ms -
Input signal type TTL input E%
Input circuit insulation Photo-coupler insulation ggﬂ
Input operation display Turning on the input will light the LED indicator lamp. §§
Photocoupler ,—|—|5+ |~ T T |
D] ) L i T3
L I 4 DC | g.,-”
- 2.2kQ | | =
Input circuit diagram :])tZSSZ| [:I input impedance . ' S
| | ?
\| 2.2kQ | TTL | 6
. Input impedance .. -
: External unit 7 Ye)
FX2n-16EXL-C -rgé-
§'ﬂ =S
é".
5.3.2 Handling of 5V DC Input “

1. Input termlnals . . s=m
When an input terminal and the 5+ terminal are —m™m—M8m@™@™™—————, 8353
connected with the 5 V DC circuit (shown in the Photocoupler |—|—|5+ I | Zzg
figure on the right), the input turns ON. At this time, I + | 8 o

. o DtZSSZ| . -+ 5v
the input indicator LED turns ON. | DC |
Multiple 5+ terminals are connected inside the PLC. € 2?722 I < | 8
. . :DtZSSZ| q] Ir{put impedance :

2. Input circuit - I b I 3
The primary and secondary circuits for input are \| 2.2kQ I TTL | %
insulated with a photocoupler. Response delay of ; Inputimpedance . o
approximately 1ms is given for a change in the input FX2N-16EXL-CI; X007 External unit g

("ON — OFF" or "OFF — ON").

3. Input sensitivity
The table below shows the input current and input sensitivity in this PLC.

fispeg (O

Item Specifications
Input signal voltage 5VDC +5%
Input signal current Max.40 mA 5V DC
. ON (Low) 1 mA or more 1 0
Input sensitivity current
OFF (High) 0.4 mA or less p=) = o
(el N]
ON (Low) 1.5V DC or less 5253
Input sensitivity voltage - 235
OFF (High) 3.5V DC or more g§ :
o
é—._“’
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5.3.3 Example of external wiring

Use shielded wires for wiring the 5V DC.

FX3Gc-32MT/D Power
DC/DC c:[)nnector ;use’”
converter [ Handle the power supply
DC < =1 ® — ; ! circuit correctly in
T £ =24V DC | accordance with Chapter
DC T [©) ! | 4 "Power supply
| 1= *2 [l Fuse* I specifications and
(S P external wiring."
Photo- -
coupler com T
t+—BF——=——X000|—
—b—— X001 ;
: Input < Input Three-
5V 24V : impedance terminal wire
Power sensor
FX2nC extension block ¥ connector
(Dedicated to sink [©)
input types only) [©)
| J For an input device having a
parallel resistance or a
4.3k0 COM two-wire proximity switch, a
—p 5" Ixano ~— bleeder resistance may be
R ired.
| - | require _
Photocoupler BI—= X0 (Refer to Subsection 5.2.4.)
D Xon2
D X003
' Input -
terminal: : : TonW[;e
. proximity
FXanc-CNV-IF sensor
1]
Photocoupler 5|+ T N T I
— L= 11 T .
D=ay /| A L+ o e
. oogl_L! L |
i X000}~ T—— 1< |
:])1:2 SZ| [i] Input impedance | ,' | ll I l
P X001l ll ll H< I
2.2k L4 L |
Input impedance L ——— . _ . _
: X007 External unit
: 1,
FX2n-16EXL-C -

*1. A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3Gc.

*2.  Class D grounding
The grounding resistance should be 100 Q or less.

*3. Use a fuse suitable for the system.

WIRING PRECAUTIONS AC AUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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5.4  AC input [FX2N-8EX-UA1/UL]

aUPNO ==

5.41 AC input specifications

N

The table below shows the input specifications of the FX2N-8EX-UA1/UL.

Item AC input specifications %g
Input points 8 points 2.3
Connection type Connector terminal block %
Input signal voltage 100 to 110 V AC +10% -15% 50/60 Hz

Approx. 21 kQ/50 Hz

LipatiResanes Approx. 18 kQ/60 Hz

ausus €A

Input signal current 6.2mA/110 V60 Hz %)

e 4.7 mA/100 V 50 Hz g

ON 3.8 mA/80 V AC or more §—.

Input sensitivity S

OFF 1.7 mA/30 V AC or less @

Input response time Approx. 25 to 30 ms
Input signal type Voltage contact 4
Input circuit insulation Photo-coupler insulation »0
Q=
Input operation display Turning on the input will light the LED indicator lamp. % (o}
»
+
100 to 120V AC s
Photocoupler

Input impedance

# ":"I 5
N D= —= R e 28
Input circuit diagram < §1
Photocoupler §
=} Input impedance ¢
#
Pt
i<

'{
g
T
|
indno G

_g)

8

5.4.2 Handling of 100 V AC Input 3
1. Input terminals 7
When voltage of 100 to 120 V AC is applied between the input terminal and COM terminal, the input terminal §§g
is turned on. ea83
The input display LED lights. 10010 120V AC T2
Do not connect the COM terminal of an AC input rale_@_ e

extension blocks with the COM terminal of a DC system. Photocoupler =
2 | t circuit '@' Input impedance Fuse | 8
. Input circui #

| N 1L — '_ ) =
The primary input circuit and the secondary input circuit all 7 — ILE[E_’ %
are insulated with a photocoupler. Photocoupler g
Response delay of approximately 25 ms to 30 ms is @_ Input impedance %
given for a change in the input ("ON — OFF" or "OFF — # ~ =
ON"). 2 X7 ——— 9
3. Input sensitivity g
3
<

The input current and input sensitivity of these PLCs are
shown in the following table.

Item Specifications
Input signal voltage 100 to 110 V AC +10% -15% 50/60 Hz

6.2 mA/110 V 60 Hz
4.7 mA/100 V 50 Hz

ON 3.8 mA/80 V AC
OFF 1.7 mA/30 V AC

-
(=

Input signal current
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5.4 AC input [FX2N-8EX-UA1/UL]

5.4.3

Example of external wiring

Do not bind or lay wires near the AC input wiring and/or DC input wiring.
Assure a distance of 100 mm (3.93") or more between the wires. Without wire separation, wires are easily
affected by noise and power surges.

.
*2.

Class D grounding

The grounding resistance should be 100 Q or less.

*3.

Use a fuse suitable for the system.

FX3Gc-32MT/D Power
DC/DC csnnector Fuse™
converter T Handle the power supply
DC < = ® ; ; ! circuit correctly in
T+ L T < T —24vDC I accordance with Chapter
DC T [©) ! ! 4 "Power supply
| L2 [l Fuse* I specifications and
| (P EU. external wiring."
Photo- *
coupler COM
t+—BH——=——X000 N ; ;
— X001 :
Input < Input Three-
5V 24V impedance terminal wire
Power sensor
FX2Nc extension block __/connector
(Dedicated to sink
input types onl
PULYP iz © For an input device having a
| parallel resistance or a
4.3kQ COM I B two-wire proximity switch, a
e St INOno b~ b bleeder resistance may be
P ! : required.
Photocoupler | H; = X001 —~— B ~ (Refer to Subsection 5.2.4.)
= Xao2 ; ;
P —=——{ X003 | EE[:]
' w ' E
Input FERTEERES -
terminal : : Two-wir
v proximity
FXane-CNV-IF sensor
’|| | |’ Fuse
—— COM /| MC
1DHT Sl —— oo — —— —
% | Photo- - X002 > =
Z\ | coupler .... X003 i
X004 ” \ Do not take input signals from loads
. 'I generating surge.
Input
: terminal
FX2N-8EX-UA1/UL

A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3Gc.

WIRING PRECAUTIONS

/N\CAUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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5.5

High-speed Counters (C235 to C255)

5.5.1

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

— For the input specifications for X000 to X007 of the main unit, refer to Section 5.2.

High-speed counter type and device number

. High speed counter type

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). These high-speed counters are classified into hardware counters and
software counters according to counting method.

. High speed counter type and input signal form

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

; N i UP/ m M8235 to M8245.
1-phase 1-count input DOWN ON- Down-counting

OFF:  Up-counting

+1 +1 Up-count or down-count

upP ﬂ ﬂ The counting direction can be checked with M8246 to
1-phase 2-count input M8250.
ON: Down-counting

-1 -1
DOWN I | OFF:  Up-counting

Automatic up-count or down-count according to change
Phase A E i in input status of phase A/B

i il +1 -1 -1 The counting direction can be checked with M8251 to
2-phase 2-count input The o
prase __F 1 [ [ |vess
Up-counting Down-counting - Down-counting

OFF:  Up-counting

. High-speed counter device notations

The input terminal assignments for FX3Gc PLC high-speed counters can be switched when used in
combination with a special auxiliary relay. This section classifies these high-speed counter devices under the
following notations. Note that an "(OP)" input cannot be programmed.

Standard Device Numbers Switched Device Numbers
C248 C248(0P)
C253 C253(0P)
C254 C254(0P)

. Cautions in connecting mating device

Encoders with the output forms in the following table can be connected to the input terminals. (The encoders
may not function correctly depending on electrical compatibility. Check the specifications in advance.)
Voltage output type encoders and absolute encoders cannot be connected to the high-speed counter input
terminals.
— For wiring, refer to " 7.2 Rotary Encoder [High-speed Counters C235 to C255]".
— For programming, refer to programming manual.

Terminals for connecting Output form that can be directly connected

Input terminals of main unit Open collector transistor output form (applicable to 24 VV DC)
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FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

5 Input Specifications and External Wiring
5.5 High-speed Counters (C235 to C255)

5. The device list of the high speed counter

Counter type Device No. Response Frequency" Data length External reset External start
(counter) (kHz) input terminal input terminal
C235
60
C236
C237 10
None None
C238
C239 60
) 32-bit
1-phase 1-count input C240 10 bi-directional counter
C241 60
C242 Provided None
C243
C244 10
Provided Provided
C245
C246
C248(0P) 60 None None
) C247 32-bit .
1-phase 2-count input C248 " bi-directional counter Provided None
C249 . )
€250 Provided Provided
C251 30
C253(0P) None None
C254(0P) 32-bit
2-phase 2-count input C252 G
bi-directional counter i
C253 5 Provided None
C254 . .
C255 Provided Provided

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

— For details on the overall frequency, refer to Subsection 5.5.5.
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5.5.2 Allocation of device numbers to input numbers

aUPNO ==

The high-speed counter numbers are allocated to the input terminals X000 to X007 as shown in the following
table.

When high-speed counters are used, the filter constant of the corresponding input numbers automatically
change (X000, X001, X003 and X004: 10 us, X002, X005, X006 and X007: 50 us).

The input terminals not allocated for high-speed counters can be used as general input terminals.

N

g

1. Allocation table 23
U: Up-count input D: Down-count input A: A-phase input B: B-phase input a
R: External reset input S: External start input

Input allocation 3
Counter type Counter No.
X000 | X001 | X002 | X003 | X004 | X005 | X006 | X007 20
C235 uD g3
C236 u/D ge
c237 u/D °
C238 u/D
C239 u 4
1-phase 1-count C240 uD »T
input we
C241 u/D R =X
C242 uD R 8
Sk
C243 u/D R 3=
C244 u/D R S
C245 u/D R S
C246 u D L3
@ =
c247 u D R &
1-phase 2-count C248 u D R %"
input C248(0P)"’ u D ’
C249 u D R S 6
€250 U D R S
C251 A B 22
o T
C252 A B R §~'5
€253 A B R 51
2-phase 2-count *1 A @
input C253(0P)
C254 A B R S 7
C254(0P)*1 A B ssm
C255 A B R S 558
c Q
*1. When a special auxiliary relay is driven in a program, the input terminals and their associated %é’%
functions are switched. 2
— For the function switching method, refer to Subsection 5.5.7.

2. Restriction of redundant use of input numbers 8
The input terminals X000 to X007 can be used for high-speed counters, input interruption, pulse catch, SPD, g
ZRN and DSZR 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 2

contacts M8170 and M8171 and SPD, ZRN and DSZR instructions at the same time.
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5.5 High-speed Counters (C235 to C255)

5.5.3

Handling of High-speed Counters

1. 1-phase 1-count input

Examples of program

1

For C235
X010

R

X011

Down-count/
up-count

RST C235 Reset

Count input

Main unit
For C244
X010
M8244 Down-count/
up-count
X011
L] SRR © RST . C244 . Reset
xo12 T
- @ DO(DA)
The setting is (D1, DO).
Countinput Externalreset External start
l input input
X000 X001 X006
Main unit

Example of operation
The above counter C235 operates as shown below.

X010

Up-count | Down-count

X011 |'| Reset input

C235 counts the number of times the input terminal X000
switches from OFF to ON while X012 is on.

While X011 is on, the counter resets when RST instruction
is executed.

The counters C235 to C245 switch to the down-count or
up-count mode by turning on or off M8235 to M8245.

C244 starts counting immediately when the input terminal
X006 turns on while X012 is on. The count input terminal
is X000. The setting for this example is the data of the
indirectly designated data register (D1, DO).

C244 can be reset by X011 on the sequence. For C244,
X001 is allocated as the external reset input. The counter
resets immediately when X001 turns on.

The counters C235 to C245 switch to the down-count or
up-count mode by turning on or off M8235 to M8245.

Up-count

X012 Start input

When output has
operated E 6

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

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

* The current value increases and decreases regardless of the operation of the output contact. However,
when the counter’s value increments from 2,147,483,647, it changes to -2,147,483,648. In the same
manner, when it decrements from -2,147,483,648, it changes to 2,147,483,647. (This type of counter is
called a ring counter.)

* When RST instruction is executed after the reset input X011 turns on, the current counter's value resets to
0, and the output contact is restored.

» The current value, output contact operation and reset status of counters are backed up (kept) even if the
power is turned off.

2. 1-phase 2-count input
These counters are 32-bit up-count/down-count binary counters.
The operations of the output contact according to the current value are the same as those of the above-
mentioned 1-phase 1-count input high-speed counters.

Examples of program

1) For C246
X011 » While X012 is on, C246 increments the value when the input
—— RST C246 terminal X000 switches from OFF to ON and decrements the
X012 value when the input terminal X001 switches from OFF to ON.

D2(D3) » The down-count/up-count operations of C246 to C250 can be

§ monitored through the ON/OFF operations of M8246 to M8250.
The setting is (D3, D2) ON : Down-counting

Up-counting Down-counting OFF: Up-counting
input input

Main unit
2) For C249
X011 ARRRREER R AREEEEEEE » While X012 is on, C249 starts counting immediately when the
R EERREE . RST . C249 . input terminal X006 turns on.
R REEEEE IR The up-counting input terminal is X000, and the down-
X012 counting input terminal is X001
@ K1234 ginp :
» C249 can be reset on the sequence by X011.
. For C249, X002 is allocated as reset input. When X002 turns
Down-counting External start . .
input input on, C249 is immediately reset.
Up'ﬁ]op“uqt'”g rgs’gfmgbt « The down-count/up-count operations of C246 to C250 can be
monitored through the ON/OFF operations of M8246 to

M8250.

| [Xo00[ [x001] [X002]  [X008| |

Main unit ON : Down-counting

OFF: Up-counting
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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
- 1——1 RST C251 terminals X000 (A-phase) and X001 (B-phase) through
interruption.
X012 , , _
_“_@ K1234 * While X011 is turned on, the counter is reset when RST
instruction is executed.
_C? * When the current value exceeds the setting, Y002 turns on, and
when the current value becomes lower than the setting, Y002
M8251 turns off.
- -
* Y003 turns on (down-count) or off (up-count) according to the
A-phase input B-phase input counting direction.
X000 X001
Main unit
2) For C254
X011 R R SRREEEEEY » (254 starts counting immediately when the input terminal
SR [ EEEEEE : RST . C254 . X006 is turned on while X012 is on.

R LR TP TR The count input terminals are X000 (A-phase) and X001

- . Dogﬂ (B-phase).

+ C254 is reset by X011 on the sequence, and it is reset

C254 . . .
| . The setting is (D1, DO). immediately when X002 is turned on.
* When the current value exceeds the setting (D1, D0),

M8254 Y004 operates, and when the current value becomes
lower than the setting, Y004 turns off.
B-phase input  External startinput * Y005 turns on (down-count) or off (up-count) according to
A-phase input Exte_rnal treset the counting direction.
inpu

'

| [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.
Phase A : : : i
XY T
Phase B I ;1 ;1
Up-counting Down-counting

» The down-count/up-count operations of C251 to C255 can be monitored through the ON/OFF operations
of M8251 to M8255.
ON : Down-counting
OFF: Up-counting
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5.5.4 Timing of updating of current value and comparison of current value

aUPNO ==

1. Timing of updating of current value
When pulses are input to an input terminal for a high-speed counter, the high-speed counter executes up-
counting or down-counting. The current values of devices are updated when counting is input.

N

2. Comparison of current value
To compare and output the current value of a high-speed counter, the following two methods are available.

suolsuswiq
|euse)xg

1) Use of comparison instruction (CMP), band comparison instruction (ZCP) or contact comparison
instruction
Use the comparison instruction (CMP), band comparison instruction (ZCP) or contact comparison
instruction if the comparison result is necessary at counting. Use these instructions only when high-speed

w

processing is not required because these instructions are processed in the operation cycle of the PLC, L0
and operation delay is generated before the comparison output result is obtained. Use the comparison §§
instructions for high-speed counters (HSCS, HSCR and HSZ) described below if it is necessary to gf’
execute comparison and change the output contact (Y) at the same time when the current values of high- 2
speed counters change.

2) Use of Comparison instruction for high-speed counters (HSCS/HSCR/HSZ instruction) 4
Comparison instructions for high-speed counters (HSCS, HSCR and HSZ instructions) perform (%0
comparison and output the comparison results with the relevant high-speed counting operation. These 83
instructions have limitations on the number of simultaneously driven instructions as shown in the 8o
following table. s2

When the output relay (Y) has been designated for comparison results, the ON/OFF status of the output
is affected directly until the END instruction output is refreshed.
When the PLC is a relay output type, a mechanical delay in operation (approx. 10 ms) is caused.

iy s . ns
Therefore, it is best to use a transistor output type PLC. 33
o~
=h
Applied instruction Limitation in number of instructions driven at same time %
Hscs' 3
HSCR™ 6 instructions 6
HSZ™
- — L9
*1.  The overall frequency changes when the HSCS, HSCR or HSZ instruction is used. g8
— For details on the overall frequency, refer to Subsection 5.5.5. g~
g_
=¥
%23
==
g o
3
3
8
@
o
=3
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5.5.5

Response Frequency and Overall Frequency

. Response frequency and overall frequency

When any of the following functions/instructions is used, the overall frequency is restricted without regard to
the operand of the instruction.

Consider this restriction when examining the system or creating programs, and observe the specified overall
frequency range.

* When two or more high speed counters are used.
+ When the HSCS, HSCR, HSZ, PLSY, PLSR, DSZR, TBL, ZRN, PLSV, DRVI or DRVA instruction is used.
* When the pulse width/cycle measurement function is used.

5 Overall frequency determined by condition of used instruction

esponse

Counter type Freq?.lency When HSCS, HSCR or HSZ When HSCS, HSCR or HSZ

instruction is not used instruction is used

C235, C236, C238,

I-phase |39 c241 60 kHz

1-count 0237‘ C240, C242

input ' ' ’

P C243, C244, C245 | 10KHZ 200 kHz 60 kHz

1-phase €246, C248(0OP) 60 kHz - (Number of positioned axes’! - (Number of positioned axes’!

2-count C247, C248, C249, 10 kH + Number of pulse width/cycle x 5 kHz) - (Number of pulse width/cycle

input C250 z measurement inputs) x 40 kHz measurement inputs x 20 kHz)

2.phase C251, 0253(OP) 30 kHz

2-count  C252, C253, C254,

; 5 kHz

input C254(0P), C255

*1.  Number of axes used in the following positioning instructions:
PLSY(FNC 57), PLSR(FNC 59), DSZR(FNC150), TBL(FNC152), ZRN(FNC156), PLSV(FNC157),
DRVI(FNC158), DRVA(FNC159)

. Calculation of overall frequency

Obtain the overall frequency using the following expression:

Overall frequency > [(Sum of used frequency of 1-phase counters) + (Sum of used frequency of 2-
phase counters)]

. Example of calculation

Example1:
When HSCS, HSCR or HSZ instruction is not used, and instructions related to positioning (DRVI instruction
[Y000] and DRVA instruction [Y001]) are used

Overall frequency : 200 kHz - (2 axes x 40 kHz) = 120 kHz

<Counter No.> <Contents of use>
50 kHz is input.
50 kHz is input.
10 kHz is input.
5 kHz is input.
Total 115 kHz < 120 kHz (Overall frequency)

C235(1-phase 1-count input
C236(1-phase 1-count input
C237(1-phase 1-count input
C253(2-phase 2-count input

= O U

Example2:
When HSCS, HSCR or HSZ instruction is not used, and instructions related to positioning (DRVI instruction
[Y000]) are used, Number of pulse width/cycle measurement inputs(X003)

Overall frequency : 200 kHz - [(1 axes + 1 input) x 40 kHz] = 120 kHz

<Counter No.> <Contents of use>
C235(1-phase 1-counting): 50 kHz is input.
C236(1-phase 1-counting): 50 kHz is input.

Total 100 kHz < 120 kHz (Overall frequency)
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5.5.6 Related Devices (High-speed counter) o)
=
1. For switching 1-phase 1-count input counter mode to up-count or down-count
Counter type Counter No. Specifying device Up-counting Down-counting
C235 M8235 2
C236 M8236 op
C237 M8237 g @
C238 M8238 25
C239 M8239 @
1-phase 1-count input C240 M8240 OFF ON
C241 M8241 3
C242 M8242
L0
C243 M8243 25
=8
C244 M8244 89
C245 M8245 g
2. For monitoring the up-count/down-count counting direction of 1-phase 2-count input and 4
2-phase 2-count input counters
%)
Counter type Counter No. Monitoring device OFF ON -r?_)’ e
2.0
C246 M8246 S
- C
C247 M8247 S3
n<
1-phase 2-count input C248 M8248
C249 M8249
C250 M8250 _ _
Up-counting Down-counting ns
C251 M8251 BE
o5
C252 M8252 §’
2-phase 2-count input C253 M8253 §'
C254 M8254 ?
C255 M8255 6
. . . . ©»o
3. For switching high-speed counter function 85
==
Device No. Name Description Reference §,
(=]
- — S
M8388 Contgct for changing high-speed counter Changes the function of high-speed counter - @
function
M8392 Function switching devices Switches the function of C248 and C253 Subsection 5.5.7 7
M8395 Function switching devices Switches the function of C254 Subsection 5.5.7 <=m
QO = X
=330
g o
(2]
Y
3
8
@
o
=3
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5.5.7

[Function switching] Switching of allocation and functions of input terminals

5.5.8

When the counters C248, C253 and C254 are combined with the following special auxiliary relays, the
allocation of the input terminals and functions are changed.
Program the special auxiliary relays just before the counters.

Counter No. Function switching method Details of change
M8388
=
C248(0P) * Resetinput is not given.
—
KOOO
M8388
B
C253(0P) « Resetinput is not given.
@ —
KOOO
M8388 )
. * The input count (2-phase 2-count) changes as follows
Phase A : Changes from X000 to X006.
C254(0P) Phase B : Changes from X001 to X007.
_| + Reset input is not given.
« Start input is not given.
KOOO P ’

Cautions on use

— For programming details, refer to the Programming Manual.

+ If the operation of a high-speed counter is triggered by a device such as a switch, the counter may
malfunction due to extra noise from switch chattering or contact bounce.

» The input filter of an input terminal for a high-speed counter in the main unit is automatically set to 10 s
(X000, X001, X003, X004) or 50 s (X002, X005, X006, X007).
Accordingly, it is not necessary to use special data register D8020 (input filter adjustment).
The input filter for input relays not being used for high-speed counters remains at 10 ms (initial value).

» The inputs X000 to X007 are used for high-speed counters, input interrupt, pulse catch, SPD/DSZR/ZRN
instructions and general-purpose inputs. There should be no overlap between each input number.
For example, when C251 is used, X000 and X001 are occupied. As a result, "C235, C236, C241, C244,
C246, C247, C249, C252, C254", "input interrupt pointers 100* and 110*", "pulse catch contacts M8170 and
M8171", "SPD instruction using X000 and/or X001" and "pulse width/pulse period measurement contacts
M8076 and M8077" 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 the number of used counters, but the input filter value is
fixed to 10 ys (X000, X001, X003, X004) or 50 ps (X002, X005, X006, X007).
Note that noise above the response frequency may be counted depending on the filter value of the used
input.
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5.6

Input Interruption (1001 to 15000)

The PLC (main unit) is provided with an input interruption function and has six interruption input points.
Make sure that the ON duration or OFF duration of interruption input signals is 10 us or more (X000, X001,
X003 and X004) or 50 ps or more (X002 and X005).
— For details on programming, refer to the programming manual.
— For the wiring, refer to Section 7.3.

5.6.1  Allocation of pointers to input numbers (input signal ON/OFF duration)
| Interrupt pointer
nunn'z;ter Interruption on | Interruption on | Interrupt disable control ON or OFF duration of input signal
leading edge trailing edge
X000 1001 1000 M8050
10 ps or more
X001 1101 1100 M8051
X002 1201 1200 M8052 50 ps or more
X003 1301 1300 M8053
10 ps or more
X004 1401 1400 M8054
X005 1501 1500 M8055 50 ps or more
5.6.2 Cautions for input interruption

. Non-overlap of input numbers

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

Example:

When the input interrupt pointer "1001" is used, X000 is occupied. Therefore, it is impossible to use C235,
C241, C244, C246, C247, C249, C252 and C254, input interruption pointer 1000, pulse catch contact M8170
and SPD, ZRN and DSZR instructions at the same time.

. Cautions in wiring

Use shielded twisted-pair cables for connecting cables. Ground the shield of each shielded cable only on the
PLC side.
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5.7 Pulse Catch (M8170 to M8175)

The PLC (main unit) is provided with a pulse catch function and has 6 pulse catch input points.
— For details on programming, refer to the programming manual.
— For the wiring, refer to Section 7.3.

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

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

5.7.2 Cautions for pulse catch

1. Non-overlap of input numbers

The input terminals X000 to X005 can be used for high-speed counter, input interruption, pulse catch, speed
detection (SPD) instructions and general-purpose input.
Take care not to overlap the input numbers.

Example:
When the C235, C241, C244, C246, C247, C249, C252 and C254 is used, X000 is occupied. Therefore, it is
impossible to use pulse catch input contact M8170.

2. Cautions in wiring

Use shielded twisted-pair cables for connecting cables. Ground the shield of each shielded cable only on the
PLC side.
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5.8 Pulse width/Pulse period measurement function
Four input points in the PLC (main unit) can be used for the pulse width/period measurement function which
enables measurement of the pulse width or pulse frequency in units of 10 pus.
— For details on programming, refer to the programming manual.
— For the wiring, refer to Section 7.3.
5.8.1 Allocation of special memories to input numbers
Pulse width/ Pulse period Ring counter value for | Ring counter value for Pulse width/
Input number Pulse period measurement rising edge™ falling edge” Pulse period "2
measurement flag mode [in units of 1/6us] [in units of 1/6ps] (in units of 10us)
X000 M8076 M8080 D8075, D8074 D8077, D8076 D8079, D8078
X001 M8077 M8081 D8081, D8080 D8083, D8082 D8085, D8084
X003 M8078 M8082 D8087, D8086 D8089, D8088 D8091, D8090
X004 M8079 M8083 D8093, D8092 D8095, D8094 D8097, D8096
*1. Cleared when PLC switches from STOP to RUN.
*2.  The pulse width which can be measured is a minimum of 10 us and a maximum of 100s.
The pulse period which can be measured is a minimum of 20 ps.
5.8.2 Cautions for pulse width/period measurement function

. Non-overlap of input numbers

The input terminals X000, X001, X003 and X004 can be used for high-speed counter, input interruption, pulse
catch, speed detection (SPD) instructions and general-purpose input.

Take care not to overlap the input numbers.

However, overlap of input numbers is allowed for input interruptions.

Example:

When the pulse width/period measurement flag M8076 is used, X000 is occupied. Therefore, it is impossible
to use C235, C241, C244, C246, C247, C249, C252 and C254, pulse catch contact M8170, SPD, ZRN and
DSZR instructions at the same time.

. When the pulse width/period measurement function and high-speed counters are used

together, the overall frequency of high-speed counters is affected.
— For more details, refer to Subsection 5.5.5.

. Make sure that the total frequency of four input channels is 50 kHz or less when using the

pulse width/period measurement function.
— For details on programming, refer to the programming manual.

. Cautions in wiring

Use shielded twisted-pair cables for connecting cables. Ground the shield of each shielded cable only on the
PLC side.
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6.

Output Specifications and External Wiring

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 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
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

» Install the product so that excessive force will not be applied to peripheral device connectors, power connectors or input/output
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

» 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.

N

. om
Doing so may damage the product. 3=
» Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit. % 3
Do not use common grounding with heavy electrical systems. S

w

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

* Make sure to properly wire the 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.

w

- Tightening torque should follow the specifications in the manual. %’é?
» 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. z

- 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. 4

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

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. -?_3 e
» Make sure to properly wire to the FX Series terminal blocks in accordance with the following precautions. = 3)

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

- The disposal size of the cable end should follow the dimensions described in the manual. 3=

- Tightening torque should follow the specifications in the manual.
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6.1 Transistor Output

6.1.1  Sink and Source Output (Transistor)

Transistor outputs in the main unit and FX2N/FX2NC Series 1/0O extension blocks are classified into sink output
type or source output type.

1. Differences in circuit
+ Sink output [-common]

Output to make load current flow into the output (Y) terminal is Load
called sink output. Y
HcomO
Fuse DC
power
supply

» Source output [+common]
Output to make load current flow out of the output (Y) terminal is
called source output.
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6.1 Transistor Output

6.1.2

Transistor Output Specifications (Sink output type)

The table below shows the output specifications of the FX3Gc-32MT/D, FX2N/FX2NC output extension blocks

(sink output type).

Outputs in the main unit are restricted by the simultaneous ON ratio.
— For the restriction in simultaneous ON ratio, refer to Subsection 6.1.4.

Item Transistor output (sink) specifications
FX3GC-32MT/D 16 points
FX2N-8EYT(-H) 8 points
Number of output points .
FX2N-16EYT(-C), FX2NC-16EYT 16 points
FX2NC-32EYT 32 points
FX3GC-32MT/D
FX2NC-16EYT, FX2NC-32EYT Connector

Connecting type

FX2N-16EYT-C

FX2N-8EYT(-H), FX2N-16EYT

Terminal block

Output type/form Transistor/Sink output
External power supply 5t0 30V DC
Malin unit Y000, Y001 |0.3 A/1 points | Make sure that the total load current of
in uni .
Y002 to Y017 | 0.1 A/1 points | 8 resistance load points is 0.8 A Tor less.
FX2NC-16EYT 0.1 A1 points Make sure that the total load current of
FX2NC-32EYT ' P 8 resistance load points is 0.8 A or less.
. Make sure that the total load current of
Resistance | FX2N-16EYT-C 0.3 Al points | 45" e sistance load points is 1.6 A or less.
lead The total load current of resistance loads per
FX2N-8EYT 0.5 A/ points common terminal should be the following value.
FX2N-16EYT S ATP 4points/common: 0.8 A
8points/common: 1.6 A
Max. load
FX2N-8EYT-H 1 A points Makg sure that the tgtal !oad current of
4 resistance load points is 2 A or less.
Y000, Y001 7.2 W/1 points
it (24 v DC) Make sure that the total load of 16 inductive load
2.4 W/1 points | points is 38.4 W/24 V DC or less.
Y002 to Y017 (24 V DC)
Inductive
load FX2NC-16EYT, FX2NC-32EYT 2.4 W/1 points (24 V DC)

FX2N-16EYT-C

7.2 W/1 points (24 V DC)

FX2N-8EYT, FX2N-16EYT

12 W/1 points (24 V DC)

FX2N-8EYT-H

24 W/1 points (24 V DC)

Open circuit leakage current

0.1 mA or less/30 V DC

ON voltage

1.5V orless

*1.  When the two COM1 terminals are connected outside the PLC, resistance load is 1.6 A or less.
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Item Transistor output (sink) specifications
Y000, Y001 5 us or less/10 mA or more (5 to 24 VV DC)
Main unit
o o Y002 to Y017 0.2 ms or less/100 mA (24 V DC)
FF —> ON
- Extension For FX2NC Series 0.2 ms or less/100 mA
Response block For FX2N Series! 0.2 ms or less/200 mA
time o - Y000, Y001 5 us or less/10 mA or more (5 to 24 VV DC)
ain uni
o o Y002 to Y017 0.2 ms or less/100 mA (24 V DC)
N — OFF
- Extension For FX2NC Series 0.2 ms or less/100 mA
block For FX2N Series”™! 0.2 ms or less/200 mA
Output circuit insulation Photocoupler insulation
Output operation display LED on panel lights when photocoupler is driven.
Load I Sg)
— Y000
— YOO —--
-—- YOO2—- 8
Output circuit configuration — YOO3—-
o A
—— yoo7
I
L= COM
II
Fuse o4y Llcov
DC I PLC

*1. The response time is as follows in the FX2N-8EYT-H.
OFF — ON: 0.2 ms or less/1 A
ON — OFF: 0.4 ms or less/1 A
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6.1.3 Transistor Output Specifications (Source output type) o
=
@
The table below shows the output specifications of the FX3G6c-32MT/DSS, FX2N/FX2NC output extension
blocks (source output type).
Outputs in the main unit are restricted by the simultaneous ON ratio.
— For the restriction in simultaneous ON ratio, refer to Subsection 6.2.3. 2
Item Transistor output (source) specifications om
om
FX3GC-32MT/DSS 16 points g o
FX2N-8EYT-ESS/UL 8 points § =
Number of output points | FxX2N-16EYT-ESS/UL ] . @
FX2NC-16EYT-DSS 6 points
FX2NC-32EYT-DSS 32 points 3
FX3GC-32MT/DSS Connector 0o
COnnecting type FXZNC'16EYT'DSS, FX2NC-32EYT-DSS g g
8.
FX2N-8EYT-ESS/UL, FX2N-16EYT-ESS/UL | Terminal block é"‘ %-
Output type/form Transistor/Source output §
[
External power supply 5t0 30V DC
. . Y000, Y001 0.3 A/1 points Make sure that the total load current of 8 4
Main unit - . s *q
Y002 to Y017 0.1 A/1 points resistance load points is 0.8A ' or less.
(23}
FX2NC-16EYT-DSS ) Make sure that the total load current of 8 32
FX2NC-32EYT-DSS 0.1 A/1 points i load points is 0.8A or | 52
Resistance C- - resistance load points is 0.8A or less. 8o
load The total load current of resistance loads §§
i n<
Max. RAEESNRERELE 4points/common: 0.8 A 5
load 8points/common: 1.6 A
- D5
7.2 W/1 points b3
Y000, Y001 24V DCE)) Make sure that the total load of 16 iQ'lg
Main unit AW oo inductive load points is 38.4 W/24 V DC 8
Inductive ‘ points or less. g
load Y002 to Y017 24V DC) g
FX2NC-16EYT-DSS, FX2NC-32EYT-DSS 2.4 W/1 points (24 V DC)
FX2N-8EYT-ESS/UL, FX2N-16EYT-ESS/UL |12 W/1 points (24 V DC)
Open circuit leakage current 0.1 mA or less/30 V DC 20
ON voltage 1.5Vorless %‘g
Q
Y000, Y001 5 us or less/10 mA or more (5 to 24 V DC) =
Main unit S
Y002 to Y017 0.2 ms or less/100 mA (24 V DC) @
OFF — ON
For FX2NC Series | 0.2 ms or less/100 mA
Extension blocks . 7
Response For FX2N Series 0.2 ms or less/200 mA
time e T Y000, Y001 5 us or less/10 mA or more (5 to 24 V DC) 5= '%1
ain uni =33
Y002 to Y017 0.2 ms or less/100 mA (24 V DC) 233
ON — OFF - g
For FX2NC Series | 0.2 ms or less/100 mA a2
Extension blocks 2 =
For FX2N Series 0.2 ms or less/200 mA
Output circuit insulation Photocoupler insulation
Output operation display LED on panel lights when photocoupler is driven. 8
Y
Load I 58! =
— Y000 %
= YOO —-- g
— YOO2—- 2
Output circuit configuration — YD3D3 7 9
= Yoo7 @ &
| =T +V0 2
+ Fuse +V0
24V DC I PLC
*1.  When the two +V0 terminals are connected outside the PLC, resistance load is 1.6 A or less. 1 0
553
522
855
=g s
8
3
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6.1 Transistor Output

6.1.4 Output Derating Curve
When extension blocks are connected, the derating curve below shows the simultaneous ON ratio of all
available PLC outputs with respect to the ambient temperature. Use the PLC within the simultaneous output
ON ratio range shown in the figure.
Derating curve
simultaneous ON ratio
Supply voltage: 24V DC
100%
80%-
50%
I 1 I
25°C 40°C 55°C Ambient temperature
6.1.5 Handling of transistor output

. Output terminals

4, 8, 16 or 32 transistor output points are covered by one common terminal.

Sink output

Two COMCI terminals connected each other inside the PLC
are provided for sink outputs in the main unit, transistor
output type extension blocks for FX2NC and FX2N-16EYT-C.

For external wiring, connect two COMO terminals outside
the PLC so that the load applied on each COMO terminal
becomes smaller.

Source output

Two +V[ terminals (connected to each other inside the
PLC) are provided for sink outputs in the main unit, transistor
output type extension blocks (source type) for the FX2NC.
For external wiring, connect two +V[1 terminals outside the
PLC so that the load applied on each +V[ terminal becomes
smaller.

. External power supply

Sink output type

Load

Y000
Y001

2

o

Fuse

5 to 30V [ PLC
DC

Source output type

Load I
Y000
Y001
5to 30V
DC + 0
+V0
Fuse V0

PLC

For driving the load, use a smoothing power supply of 5 to 30 V DC that can output current two or more times

the rated current of the fuse connected to the load circuit.

. 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.

. Display of operation

Operation indicator LEDs are built into the main unit and output extension blocks, and turn ON when

photocouplers are actuated.
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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
When using an instruction related to pulse train
5t024 VDC L
) ) Y000, Y001 5 us orless 10 MA or more output or positioning, make sure to set the load
Main units current to 10 to 100 mA (5 to 24 V DC).
Y002 to Y017 0.2msorless |24V DC 100 mA™
Extension For FX2NC Series 24V DC 100 mA ™1
0.2 ms or less -
blocks For FX2N Series 24V DC 200 mA !

*1. The transistor OFF time is longer under lighter loads. For example, under a load of 24 V DC 40 mA,
the response time is approx. 0.3 ms. When response performance is required under light loads,
provide a dummy resistor as shown below to increase the load current.

+ Sink output type + Source output type

PLC PLC

Dummy
resistance

Dummy

Fuse||| Load resistance

+ Y010 Y010
Fuse

COoMm1 +V0

COoMm1 +V0

I

6. Output current
The ON voltage of the output transistor is approx. 1.5 V.
When driving a semiconductor element, carefully check the input voltage characteristics of the applied

element.
Model Output current Limitation
Main units Y000, Y001 0.3 A/1 points ™! Make sure that the total load current of 8 resistance load points is 0.8 A2
Y002 to YO17 0.1 A/1 points or less so that temperature rise is restrained.
FX2NC-16EYT(-DSS) 0.1 A1 points Make sure that the total load current of 8 resistance load points is 0.8 A or
FX2NC-32EYT(-DSS) AATP less.
EX2N-16EYT-C 0.3 A1 points Make sure that the total load current of 16 resistance load points is 1.6 A
or less.
Extension The total load current of resistance loads per common terminal should be
blocks FX2N-8EYT(-ESS/UL) . the following value.
0.5 A/1 points . .
FX2N-16EYT(-ESS/UL) 4points/common: 0.8 A
8points/common: 1.6 A
FX2N-8EYT-H 1 A1 points :\él:ls(e sure that the total load current of 4 resistance load points is 2 A or

*1.  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 24 V DC).

*2.

7. Open circuit leakage current
0.1 mA or less

When the two COM1(+V0) terminals are connected outside the PLC, resistance load is 1.6 A or less.
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6 Output Specifications and External Wiring
6.1 Transistor Output

6.1.6

External wiring precautions

. Protection circuit for load short-circuits

A short-circuit at a load connected to an output terminal could cause burnout at the output element or the
PCB. To prevent this, a protection fuse should be inserted at the output.
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 « External Wiring of Source Output Type
Load Load
Oto7 0 to 7]
Fuse
. +
Fuse
CcOoM1 +V0
CoM1 +V0

PLC PLC

. 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.

Reverse voltage 5 to 10 times of the load voltage

Forward current Load current or more

» External Wiring of Sink Output Type « External Wiring of Source Output Type
Inductive Inductive
load load

0t07] l—[;j—@@
+

+ Fuse

IV—[ COM1
COM1

Fuse

PLC PLC

. Interlock

For loads such as forward/reverse contactors, etc., where a hazardous condition could result if switched ON
simultaneously, an external interlock should be provided for interlocking the PLC's internal programs, as
shown to the following figure.

» External Wiring of Sink Output Type « External Wiring of Source Output Type

. N .
Limit of normal ~
rotation X

h
Limit of reverse
rotation

L1 PLC output '

element

® © o
Interlock
N L h . a~
™ g Limit of normal

Interlock

N

h AN

rotation X

Limit of reverse
rotation

I, PLC output '

element
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6.1.7 Example of external wiring

aUPNO ==

1. Transistor output (Sink)

FX3Gc-32MT/D

N

COM1 om
5 to 30V DC+—l|__7\ oA Load L COM1—] 8 gg
®$ F?s S — Y000 ] § 2
— Y001 @
— Y002
— Y003

w

oA MC2 MCH

= o~ Y004 €8
Fuse S o3
,,,,,, 55

Y005 2

oA MC1 MC2 ?

= — Y006
Fuse L.q_l E 4
Y007 1

L] — (Vacant g9
Load terminal) %3)
' o c
' 53
n<

FXaNc transistor output
(sink) extension block

(S}

COM1
2A Load LCONH—] 18? ?%)‘g
= = Y000 - =
Fuse = vooi| { 2
= Y002 @ 3
— Y003
Lo
D =+
FX2Nc-CNV-IF SE
QO
FXaN transistor output )
(sink) extension block

COM1 7
<=m
ZEA g.gzé
233
Fuse ®3e
=0
3 o
(2]
Y
3
=)
D
@
o
Q
=

fispeg (O

WIRING PRECAUTIONS AC AUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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2. Transistor output (Source)

FX3Gc-32MT/DSS
2 W0
+J_ Fuse L _]
5 to 30V DC Load ;(;goo @
® = '
é? — Y001
-— Y002
— Y003
MC2 MCH1
Y004
S
Y005
MC1 MC2
I_Ej_ Y006
— Y007 —@—
LB!—I . (Vacant
Load terminal)
FX2aNc transistor output
oA (source) extension block
n—FE L +V0 J
use
Load VO (8?
-— Y000 1
= Yoo1| ¢
— Y002 Q ;
— Y003
FXoNc-CNV-IF
FX2N transistor output
(source) extension block
2A
O
Fuse

WIRING PRECAUTIONS AC AUTION

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

aUPNO ==

6.2.1 Relay output specifications

N

Item Relay output specification
FX2NC-16EYR-T(-DS) |16 points g
@
FX2N-8ER(-ES/UL) |4 points 23
Number of output points FX2N-8EYR(-ES/UL) 8 point %
FX2N-8EYR-S-ES/UL | PO'™S
FX2N-16EYR(-ES/UL) | 16 points
FX2NC-16EYR-T(-DS) 3
FX2N-8ER(-ES/UL) (70
Connecting type FX2N-8EYR(-ES/UL) | Terminal block E %
FX2N-8EYR-S-ES/UL 5" =
FX2N-16EYR(-ES/UL) =
>
Output type Relay output @
External power suppl 30V DC or less or 240 V AC or less
P PPl (250 V AC or less when the unit does not comply with CE, UL or cUL standards) 4
When using one COMO terminal, make sure that the total load ©JI
current of 8 resistance load points is 4 A or less. 83
FX2NC-16EYR-T (-DS) |2 A/1 point When connecting two COMO terminals outside the PLC, make 5’2},
i sure that the total load current of 8 resistance load points is 8A §§
Fesdlstance or less. A=
oa
FX2N-8ER(-ES/UL) The total resistance load current per common should be as 5
FX2N-8EYR(-ES/UL) . follows:
LEPEIEET FX2N-8EYR-S-ES/UL 2 A/1 point 4 output points/common: 8A or less e
FX2N-16EYR(-ES/UL) 8 output points/common: 8A or less 3 é
o5
FX2NC-16EYR-T(-DS) §’
Inductive 2L RIS For the product life, refer to Subsection 6.2.2. §'
load RARANGIREIL) R For cautions on external wiring, refer to Subsection 6.2.4 @
FX2N-8EYR-S-ES/UL 9 -
FX2N-16EYR(-ES/UL)
Minimum load 5V DC, 2 mA (reference values)
[7¥e)
Open circuit leakage current - }2,%
OFF - ON Approx. 10 ms Si=
Response time 2
ON — OFF Approx. 10 ms e
w
Output circuit insulation Mechanical insulation
Output operation display Supplying power to the relay coil will light the LED indicator lamp on panel. 7
Load | §=¥
—+ YOOO ggg
= YOO =33
— Y002 2 =
= YOO3 ©,
= ——com1 8
Fuse External
=
Output circuit diagram power supply %
Load =
-—F Y004 2
@
-— YOo5 S
= Y006 g
— YOOz ©, 9
COoM2
Fuse  Eyternal | PLC &
power supply K]

-
(=
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6.2.2

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 20 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

0.2 A/100V AC

20 VA 3,000,000 times
0.1 A/200 V AC
0.35 A/100 V AC

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

80 VA 200,000 times
0.4 A/200 V AC

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

— For precautions on using inductive loads, refer to Subsection 6.2.4-2.
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 6.2.1.
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6.2.3

Handling of relay output

. Output terminal

One common terminal is used for 1, 4 or 8 relay output points. _'-.‘E."_Ynlno I —
The common terminal blocks can drive loads of different circuit = Noml——
voltage systems (for example, 100 V AC and 24 V DC). Fuse[] 24vDC | ?
“——Icowm1
Load |

—————YI4[——
+——=—voos}———
Fuse [ 100V AC |

—(~>—com? SLC

The FX2NC-16EYR-T(-DS) has two COM terminals per 8
output points. Connect two COM terminals outside the
PLC so that the load applied on each COM terminal
becomes smaller.

FX2Nc-16EYR-T(-DS)
Load

———YO0O0|—=—

+——=—{voi}———

Fuse[] 100VAC [ 0 |-
L(:)—[COM1
conl)

[ PLC

. External power supply

Use an external power supply of 30 V DC or less or 240 V AC or less (250 V AC or less when the unit does
not comply with CE, UL or cUL standards) for loads.

. Circuit insulation

The PLC internal circuit and external load circuits are electrically insulated between the output relay coil and
contact. The common terminal blocks are separated from one another.

. Display of operation

When power is applied to the output relay coil, the LED is lit, and the output contact is turned on.

. 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.

. Output current

At a circuit voltage of 240 V AC or less (250 V AC or less when the unit does not comply with CE, UL or cUL
standards), a resistance load of 2A per point or an inductive load of 80 VA or less (100 V AC or 200 V AC) can
be driven.

— For the life of the contact for switching an inductive load, refer to Subsection 6.2.2.
When an inductive load is switched, connect a diode (for commutation) or a surge absorber in parallel with
this load.

DC circuit Diode (for commutation)

AC circuit Surge absorber

. Open circuit leakage current

Because there is no leakage current even while output contacts are OFF, the neon ball, etc. can be driven
directly.
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6.2 Relay Output

6.2.4

External wiring precautions

. Protection circuit for load short-circuiting

A short-circuit at a load connected to an output terminal could
cause burnout at the output element or the PCB. To prevent
this, a protection fuse should be inserted at the output.

. Contact protection circuit for inductive loads

An internal protection circuit for the relays is not provided for the relay output circuit. It is recommended to use
inductive loads with built-in protection circuits. When using loads without built-in protection circuits, insert an
external contact protection circuit, etc. to reduce noise and extend the product life.

DC circuit

Connect a diode in parallel with the load.

The diode (for commutation) must comply with the following
specifications.

1)

Guide
5 to 10 times the load voltage

Item

Reverse voltage

Forward current Load current or more

Inductive load

PLC output
contact

Tl
Diode
(for commutation)

For loads such as forward/reverse contactors, etc., where a
hazardous condition could result if switched ON simultaneously,
an external interlock should be provided for interlocking the
PLC'’s internal programs as shown to the right.

. In-phase

PLC output contacts (*) should be used in an "in-phase"
manner.

©

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. i
. . PLC output L@J
Select the rated voltage of a surge absorber that is suitable contact
for the load being used. Refer to the table below for other at?:c;?t;aer
specifications.
Item Guide
Electrostatic capacity Approx. 0.1 uF
Resistance value Approx. 100 to 200 Q
Reference
Manufacturer Model name Manufacturer Model name
Okaya Electric Industries Co., Ltd. CR-10201 Rubycon Corporation 250MCRA104100M B0325
. Interlock

Inter- Limit of normal @

lock rotation
[ — >~
PLC output e
contact
[ 12 A o
L1 .
PLC output Limit of reverse
contact rotation
* I
| -
I *
| -
* 1
L1
* 1
| -
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6.2.5 Example of external wiring o
%‘.
| Fxsec-32MT/D
J_ i_COM1 J
5t030VDC+ COMT 2
2A Load Y000
® Fuse - o
‘t = Y001 38
: 2.5
¢ | (Vacant terminal) 2
FXaNc relay output
extension block 3
A [oad |COM! 20
Fuse = Y000 —=——1 22
ContDactor Y001 b—. | %
[
Solenoid Y002 .
= Y003 F—=—""¢ 4
ETS, A 77 I g3
Fuse T § 8
7| Y006 —~—"1 § o
Solenoid Y007 —. §§
« [ (Vacant terminal)
FX2NC-CNV-IF o5
D =
o~
FX2N relay output g
extension block =
=}
5A LED Load [-OM!
= PF———— Y000 |——+
Fuse R'e_|a|y (%Yo}
] Y001 ———1 25
< Y002 ——+ g~
Solenoid s
=T Y003 —— S
AC power supply » | (Vacant terminal)
250V AC or less [ 7
COM2
T . 28 Load  Nooaf——1 SEc
& Fuse - T §c§ -§
Contactor | 1005 - i g 2
{1 Y006 —=——1 ®
Solenoid Y007 — 8
+ | (Vacant terminal)
! g
3
3
)
g

WIRING PRECAUTIONS AC AUTION

» Do not wire vacant terminals externally.
Doing so may damage the product.
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6.3  Triac (SSR) Output [FX2N-16EYS]
6.3.1 Specifications
Item Triac output specification
Number of output points 16 points
Connecting type Terminal block
External power supply 85t0 242V AC
Output type Triac output (SSR)
Resistance . The total load current per common should be as follows:
0.3 A/point . ]
load 8 output points/common: 0.8 A or less
Max.load
Inductive 15 VA/100 V AC
load 36 VA/200 V AC
Minimum load 0.4 VA/100 V AC
1.6 VA/200 V AC
Open circuit leakage current 1 mAZ100 VAC
P 9 2 mA/200 V AC
OFF — ON 1 msorless
Response time
ON — OFF 10 ms or less
Output circuit insulation Photo-thyristor insulation
Output operation display LED on panel lights when photo-thyristor is driven.
Load I
= yoool——}
= Yoo2p—--
Output circuit diagram = YOO3[—-- :
¢
— Yoo7p—--
COM1
Fuse External PLC
power supply
6.3.2 Handling of triac output

1. Output terminals

On the triac output type blocks, one common terminal is used for FX2N-16EYS
8 points. Load Yoo K
Therefore, the common terminal blocks can drive loads of Yol ’D'ﬁ
different circuit voltage systems (for example, 100 V AC and 200 Fuse[] 100V AC[ 9 _@_
V AC). CoM
Load |
yoool+—i
YOOt} +—2—
Fuse[| 200v AC[ ? |- Le==p-
COM2 PLC

2. Circuit insulation
The PLC internal circuit and the output element (triac) are insulated with a photo-thyristor.
The common terminal blocks are separate from one another.

3. Display of operation
When the photo-thyristor is driven, the LED is lit, and the output triac is turned on.

4. Response time
The time from when the photo-thyristor is driven or shut down until the output triac is turned on and until it is
turned off is 1ms or less and 10 ms or less, respectively.
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5. Output current
The max current per output point is 0.3 A. However, to restrict temperature rise, the max current per one
output from four points should be 0.8 A (average per pointis 0.2 A).
When a load with high rush current is turned on and off frequently, the root-mean-square current should be

aUPNO ==

0.2 Aorless.
<Example> 2
o ez
42%x0.02+0.42x0.7 @2
=0.2A 2.3
0.02+0.7 + 10 g*
0.02 0.7 10 @
sec sec sec

w

6. Open circuit leakage current

A C-R absorber is connected for turn-off in parallel with the triac output terminal of this type of PLC. 29
Therefore, when the circuit opens, a leakage current will be 1 mA at 100 V AC and 2 mA at 200 V AC. §§
8°
Since the triac output type devices leak current when the circuits are open, small-size relays and micro 2
current loads having low rated operating current may keep operating even when the triac output is turned off.
Therefore, use a load of 0.4 VA or more at 100 V AC or 1.6 VA or more at 200 V AC. If the load is less than 4
this value, connect a surge absorber as stated below in parallel with the load.
— For the connection of the surge absorber, refer to Subsection 6.3.3. %’éj
2
82
6.3.3 External wiring precautions sg

1. Protection circuit for load short-circuits

(S}

A short-circuit at a load connected to an output terminal could ®3

cause burnout at the output element or the PCB. To prevent %S

this, a protection fuse should be inserted at the output. 8
o

DO
] B®E
2. Micro current load SE
The PLC’s internal Triac output circuit is equipped with a turn- . =
. Micro current load 3
off C-R absorber. When connecting a very low current load of « o 2
"0.4 VA/100 V AC or less, or 1.6 VA/200 V AC or less", please A @
connect a surge absorber parallel to the load. 7
. . Surge
Select the rated voltage of a surge absorber that is suitable for absorber ssm
the load being used. Refer to the table below for other 538
specifications. S
[
Item Standard g 2
Static electricity capacity Approx. 0.1 uF
Resistance value Approx. 100 to 200 Q 8
3
Reference 3
=)
Manufacturer Model name Manufacturer Model name %
Okaya Electric Industries Co., Ltd. CR-10201 Rubycon Corporation 250MCRA104100M B0325 P;_
3. Interlock 9
For loads such as forward/reverse contactors, etc., where a @ Inter- Limit of normal@ -
hazardous condition could result if switched ON K — lock__rotation Normal 5
simultaneously, an external interlock should be provided for ke . rotation =
mterlockmg the PLC’s internal programs as shown to the “ — N N Reverse
right. M — Limit of reverse | rotation
PLC output :
rotation
element 1 0
553
525
338
g3
20
3
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4. In-phase o o
PLC output contacts (*) should be used in an "in-phase" o
manner. s [}
1 l<l*
LT D
I<I* 1
PR LT
|<l* 1
PR LI

6.3.4 Example of external wiring

FX36c-32MT/D
COM1
5to J'_ L _I
30VDC + T 2A Load (\3(?)’(‘)"3 48)
- —— - 4
®:t Fuse — Y001 :
: « | (Vacant terminal)
FX2ne-CNV-IF
Breaker FX2N-16EYS
lconml
2 {CoM1;
AC power supply i
100/200V AC i oA Load
P . oa ool Kl
T e = {voot——H
Load
20 oot
n
—Z—
Load
Vool K
S—voo2l——}
»—-¢-—<
Solenoid L _%B-
=1 oo ——H
— 21—
2A Load v
= =—{voo4f——4¢
—Z—
Load
R s S—
—Z—
Load
e ol
»—-¢-—4
Contactor ——=—-
Non~l K]
—{voor——§
— 21—
—~=

WIRING PRECAUTIONS AC AUTION

* Do not wire vacant terminals externally.
Doing so may damage the product.
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7. Examples of Wiring for Various Uses

aUPNO ==

N

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).

suolsuswiq
|euse)xg

ausus €A

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self-diagnosis, all outputs are turned off. g
Also, when an error that cannot be detected by the PLC CPU occurs in an input/output control block, output control may be =
disabled. “6—1.
External circuits and mechanisms should be designed to ensure safe machinery operation in such a case. 5

3) 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. 4
g3
DESIGN PRECAUTIONS AC AUTION ¢
>
n<

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

» Install the product so that excessive force will not be applied to peripheral device connectors, power connectors or input/output
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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71

WIRING PRECAUTIONS AC AUTION

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.

Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit.

Do not use common grounding with heavy electrical systems.

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

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

Make sure to properly wire the 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

— For the example of positioning wiring, refer to the Positioning Control Edition.

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 of transistor.

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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7.2 Rotary Encoder [High-speed Counters C235 to C255]

7.2

Rotary Encoder [High-speed Counters C235 to C255]

7.2.1

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.
— For input allocation in high-speed counters, refer to Subsection 5.5.2.

Caution

As connecting cables, use shielded twisted-pair cables. Ground the shield of each shielded cable only on the

PLC side.

1. NPN open collector transistor output rotary encoder
1) FX3Gc-32MT/D

Rotary encoder

PLC

2) FX3Gc-32MT/DSS [Sink input wiring]

- | [
F

® = 1 24V
o T 24vDC —+
n Class D ;
L grounding’
T [ = . )

COM

X000

Rotary encoder

1 I
F
@ =2 - 24V
+ 24V DC
o) oV
L +— ClassD
i Fuse L? grounding™
COMO—q __________ !
X000
PLC

2. PNP open collector transistor output rotary encoder
FX3GCc-32MT/DSS [Source input wiring]

Rotary encoder

— |
@ Fuse 24V
*L 24v DC
) 1 Y
L +— Class D
i L = grounding™
COMO t
X000
PLC

*1. The grounding resistance should be 100 Q or less.
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7.2 Rotary Encoder [High-speed Counters C235 to C255]

7.2.2 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.

— For input allocation in high-speed counters, refer to Subsection 5.5.2.
Caution

As connecting cables, use shielded twisted-pair cables. Ground the shield of each shielded cable only on the
PLC side.

1. NPN open collector transistor output rotary encoder
1) FX3Gc-32MT/D

Rotary encoder
1 Fuse I

24V
L
T 24V DC [—

Class D

|: 1 grounding™
COM N ——V 4
X000 XXX i.'
C XX D)

X001

fo]le

PLC

2) FX3Gc-32MT/DSS [Sink input wiring]

Rotary encoder

@' Fuse 24I1V
= -
— 24V DC
e oV
L »— Class D
T = grounding™
| Fuse L
COMO N\
X000 L
X001

p.c |  TTTTTTTTETT

2. PNP open collector transistor output rotary encoder
FX3Gc-32MT/DSS [Source input wiring]

Rotary encoder

@' Fuse 2"“/
= <
— 24V DC

o) Y
L . Class D
i L = grounding™

COMO H————/———V/

X000

X001

p.c |  TTTTTTETTETT

*1.  The grounding resistance should be 100 Q or less.
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7.3 Input Interruption - With Delay Function, Pulse Catch

7.3

Input Interruption - With Delay Function, Pulse Catch

This section shows wiring examples for input interruption (1000 or 1001) using X000.

When using another input interruption or pulse catch, perform wiring in reference to the figures below.

— For input allocation in input interruption, refer to Section 5.6.
— For input allocation in pulse catch, refer to Section 5.7.
— For input allocation in pulse width/pulse period measurement function, refer to Section 5.8.

Caution

Use shielded twisted-pair cables for connecting cables. Ground the shield of each shielded cable only on the

PLC side.

1) FX3Gc-32MT/D

Fuse
=

. NPN open collector transistor output three-wire sensor

24V DC

—li @ @J

COM

Class D
= grounding™
__________ T,

! Three-wire
X000 A sensor
PLC
2) FX3Gc-32MT/DSS [Sink input wiring]
| Fuse 24V DC
@ = 1+
o) T
+ — Class D "
| Fusel] L = grounding
COMO
X000 Three-wire
sensor

PLC

FX3GC-32MT/DSS [Source input wiring]

Fuse

. PNP open collector transistor output three-wire sensor

24V DC

=

Class D

i @ @J

COMO

l < grounding™

X000

PLC

Three-wire
sensor

*1. The grounding resistance should be 100 Q or less.
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7.4  Digital Switch [DSW (FNC 72)/BIN (FNC 19)]

7.41 When DSW instructions are used

Examples of wiring for capturing values from a 4-digit digital switch to the data register D100 are given below.

1. Main unit

Example of program
}—Mg% Dsw | xo10 [ Yo1o [ D100 | K1 |

Example of wiring

1) Sink wiring
Use the sink only input, sink only output type main unit.
The wiring example is the FX3Gc-32MT/D.

24V DC Digtal 100 10 102 108
Y Switeh of R 3| T 1
F 7zs3sz$ K| KAARAR |AKXAKAK |ARAARR
Fuse 0.1A50v -1
diode is '\ TR T
Class D necessary. M o\
grounding™L
| 1 12 |4 |8
® | © | £ ——COM|X010[X011[X012]X013}——X014|X015[X016[X017
| Sink input
FX36c-32MT/D | Transistor output (sink) |
{com1]comM1]Y010[Y011]Y012[Y013]
L1 10° [10" [102 |10°

2) Source wiring

Use the sink/source common input, source only output (transistor output) type main unit.
The wiring example is the FX3Gc-32MT/DSS.

Digital
switch of
BCD 0 1 2 3
24V DG 10 10 10 10
! 0.1A 50V ddd 1 dddd i dd idd
! diode is
Class D necessary. PYVYYY | YYVYY |[YVYVYY |[YYYVYVY
grounding™® L
- Np— NP pe N NI
N—T\ PN ST\
Fuse N M
— =9
Fuse
| 1 12 |4 |8
® | O] £ ——-comox010[X011[X012[X013——X014[X015[X016[X017
Source input
FXacc-32MT/DSS Transistor output (source)
{ +v0 | +v0 [Y010]Y011]Y012]Y013}
L 10° [101 [102 [10°

*1. The grounding resistance should be 100 Q or less.
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2. Main unit + Output extension block

aUPNO ==

Example of program

M8?£| DSW | x010 | Yoo | D100 | K1 |

N

Example of wiring o
1) Sink wiring 23
Use the sink only input, sink only output type main unit and a transistor output (sink only output) type 3

output extension block.
The wiring example is the [FX3GCc-32MT/D] + output extension block [FX2NC-16EYT].

=iz
24V DC sDigti::?: . 10° 10! 102 103 g_s,_"
+ WI =1
— BCD i dd dFdd 1 dddd R =
zsgszz NN NAAR | AR K1
Fuse 0.1A50v ~L 5_} Z \_,\_,S Z Z\_r\_r ; 4
diode is N P g/ N\ ©»
oee g L ===
| 112 ][4 |8 se
DO L COMO[X010[Xx011]x012]X013]
® | © [ £ — | [xa10[x011]X012]X013; FXaNG-16EYT
Sink input 5
FX36c-32MT/D Transistor output (sink) %’g
{com1]com1[Y020[Y021]Y022]Y023 =
QO
| 100 [10" 102 [10° g

2) Source wiring
Use the sink/source common input, source only output type main unit and a transistor output (source only
output) type output extension block.
The wiring example is the [FX3GCc-32MT/DSS] + output extension block [FX2NC-16EYT-DSS].

mndino &)

suoneoyoads

|
@ | © ] £ —como[x010[X011[X012]X013]

Source input

FXane-16EYT-DSS

24V DC Digital 100 10? 102 103 g%g
+ switch of ga
|= BCD 4 Fdd 1 dddd Idd g‘:’:-%
Class D 724 gz YY |VYYYY |¥YYVYY |¥YVYVY & =
g = 0.1A50v -

grOUndlng = H H N—T\ M—P— MNP
diode is Nl TN TN

Fuse necessary. o) o) 8

— 9

Fuse o

112 |4 |8 =

[~}

joy)

3

FX36c-32MT/DSS Transistor output (source)
{ +vO [ +V0 [Y020|Y021|Y022|Y023
| |

100 (10" [102 [10°

fispeg (O

*1. The grounding resistance should be 100 Q or less.
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3. Input extension block + Output extension block

Example of program

M8?£| DSW | x020 | Y020 | D100 | K1 |

Example of wiring
1) Sink wiring

Use the sink only input, sink only output type main unit, a sink only input type input extension block and a
transistor output (sink only output) type output extension block.

The wiring example is the [FX3Gc-32MT/D] + input extension block [FX2Nc-16EX] + output extension
block [FX2NC-16EYT].

24V DC Digital 109 o 102 103
! ClassD Seh of R, REEERREE RIE
) grounding
1 I 3& AKX |AARAR |AAKK | RARAARR
0.1A50v

" diodeis N N v N Nl M
= n ry.
Fuse ecessary r M
Fuse ||
]
[ | 1 2 4 8

@[]t ® [ © HcoMm[X020[X021]X022[X023] -
Sink input FXanc-16EYT
FXacc-32MT/D FXanc-16EX Transistor output (sink)
{com1/coM1]Y020]Y021]Y022] Y023
[ 1

100 10" [102 |10°

2) Source wiring

Use the sink/source common input, source only output type main unit, a sink/source common input type
input extension block and a transistor output (source only output) type output extension block.

The wiring example is the [FX3GCc-32MT/DSS] + input extension block [FX2NCc-16EX-DS] + output
extension block [FX2NC-16EYT-DSS].

Digital 0 | ) 5
24V DC switch of 10 10 10 10
BCD
) 4 44 idd idd
! 0.1A 50V
ClassD [ diodeis Y VYV |YYYY |VYVYVYY |VYVYYYVY
grounding™ = necessary. N ) N NI N pr NI NN
N—T M\ M\
Fuse N M
— =1
Fuse[l]
| 1 12 |4 |8
®|e]| L COMO[X020[X021[X022[X023} S TeEVT 0SS
Source input
FX360-32MT/DSS | FXanc-16EX-DS Transistor output (source)
{ +v0 [ +V0 [Y020]Y021]Y022]Y023
L 109 [10' 102 [10°

*1.  The grounding resistance should be 100 Q or less.
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7.4.2 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.
1. Main unit

Example of program
M8000

—— BIN |k2xo10| D102 |

Example of wiring

1) Sink wiring
a) Sink only input type main unit
Use the sink only input, sink only output type main unit.
The wiring example is the FX3Gc-32MT/D.

24V DC 100 10!
Class D
grounding! i 4 4

Fuse

142 |4 |8 1 [2 4 |8
® | © | £ —{CoM[X010[X011]X012[X013[X014[X015]X016[X017
L Sink input

FX36c-32MT/D

b) Sink/source common input type main unit
Use the sink/source common input, source only output (transistor output) type main unit.
The wiring example is the FX3Gc-32MT/DSS.

+, 24V DC
Il
100 10!
Class D
grounding’ IR IR

=

Fuse

Fuse

142 |4 |8 1 2 14 |8
|—1 @O L |—|COM0|x01o|xo11|xo12|x013|xo14|xo15|xo16|x017}—|
F

X3cc-32MT/DSS Sink input

2) Source wiring
Use the sink/source common input, source only output (transistor output) type main unit.
The wiring example is the FX3GC-32MT/DSS.

FE
use 10° 10'
*+1l ClassD |
o4y | grounding™ i 44 i dd
DC ] \
Fusel|
1 2 4 8 1

2[4 |8
@ [ © [ £ —como[xo10[X011[X012[X013[X014[X015[X016[X017
Source input

FX36c-32MT/DSS

*1. The grounding resistance should be 100 Q or less.
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2. Input extension block

Example of program
M8000

— BIN |k2xo20] D102

Example of wiring

1) Sink wiring
a) Sink only input type extension block
Use the sink only input, sink only output type main unit, and a sink only input type input extension
block. The wiring example is the [FX3GCc-32MT/D] + input extension block [FX2NC-16EX].

24V DC 100 10
1. Class D
I grounding™ i i
Fuse
=—
Fusel | 112 Ja s |1 |2 |4 s
®|O6] L ® | © HCcoM|X020[x021[X022|X023]X024|X025[X026[X027
[ 1 Sink input

FX36c-32MT/D FXanc-16EX

b) Sink/source common input type extension block
Use the sink/source common input, source only output type main unit, a sink/source common input
type input extension block.
The wiring example is the [FX3GCc-32MT/DSS] + input extension block [FX2NC-16EX-DS].

+, 24V DC
|I
100 10"
Class D
grounding™ ddd 4
Fuse Fuse
1—2 |4 |8 1 12 14 18
® | ® | £ F{como[X020[X021]X022[X023]X024|X025[X026]X027
Sink input

FX36c-32MT/DSS FXane-16EX-DS

2) Source wiring
Use the sink/source common input, source only output type main unit, a sink/source common input type
input extension block.
The wiring example is the [FX3GC-32MT/DSS] + input extension block [FX2NC-16EX-DS].

FE
use 100 10°
+1l ClassD |
oav|  grounding™ i d 4 i dd
DC ] \
Fuse]]

1—/42 j4 |8 [1 ]2 [4 |8
— @ | © | £ 1-{COM0[X020[X021]X022[X023]X024|X025[X026[X027 |

Source input

FX36c-32MT/DSS FXane-16EX-DS

*1.  The grounding resistance should be 100 Q or less.
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User’s Manual - Hardware Edition

7.5 Input Matrix [MTR (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 2

Example of program
}ﬁ% MTR | X000 | Yo10 | M30 | K3 |

Example of wiring

|euse)xg

suolsuswiq

Connect pull-up

1) Sink wiring 3
Use the sink only input, sink only output type main unit. The wiring example is the FX3G6c-32MT/D %’g
o,
[ 30 Rl SV (52 20 S N [To RN [Co B [N 3’%
0 /O /O /1O /O /1O /O /O Q
21291212 1= 1= 3= 9= S
w
X001V X003V X005V X007
X002 X004 ~ X006 4
0.1A 50V o |« [ [ [« Jo Jo [~ %)
dodels | 4342434342423 43 g3
necessary. =9
24V DC ]
+ X001V X003V X005V X007 22
- ClassD X002 X004 X006 o=
grounding o |« Jo o | v Jo |~
N /O /D /D /O /D /D /D
S9=9=9=1=9=2 1= 9= 5
=3
2
S

resistors (3.3 kQ/0.5 W)

when using inputs ININI]
X000 to X007.

FX3Gc-32MT/D

|
COM|X000[X001|X002|X003|X004|X005[X006[X007
|

Sink input

Transistor output (sink)

{coM1]coM1{Y010[Y011]Y012]Y013[Y014]Y015]Y016]Y017
)| I

2) Source wiring

Use the sink/source common input, source only output type main unit.
The wiring example is the FX3Gc-32MT/DSS.

0.1A 50V
diode is
24V DC necessary.
’ | ClassD
grounding™
Connect pull-down Fuse
resistors (3.3 kQ/0.5 W) =
when using inputs Fuse(|

X000 to X007. 001

FX36c-32MT/DSS

o |« Jo | & Ju Jo |~
O /1 /1 /1B /6 /Y /B /i
21212 91= 1= 1= 1= 1=

X001V X003V X005V X007
X002 X014 X006
o N o s o o |~

V;ﬁ'ﬁ'ﬂ'ﬁ'ﬁ'ﬂ'
S1=29=1929=29=19=2 9=

X001V X003V X005V X007
X002 X004 X006

O |~ N [ [ v |© |~
™D /O /O /D /D /DD /N
= §1§1§i§ = Eiﬁ

|
COM0|X000[X001[X002[X003[X004|X005[X006[X007

Source input

Transistor output (source)

{ +v0 [ +v0 [Y010[Y011]Y012]Y013]Y014]Y015]Y016[Y017
| -

*1. The grounding resistance should be 100 Q or less.
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FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

7 Examples of Wiring for Various Uses
7.5 Input Matrix [MTR (FNC 52)]

2. Main unit + Output extension block

Example of program
}—«& MTR | x000 | Y020 | mM30 | K3 |

Example of wiring

1) Sink wiring

Use the sink only input, sink only output type main unit and a transistor output (sink only output) type
output extension block. The wiring example is the [FX3Gc-32MT/D] + output extension block [FX2NC-

16EYT].
0.1A50V )3 )5 )& )3 )3 )8 )8 )5
diode is 212121212 1= 1= 9=
necessary.
X001V X003V X005V X007
X002 X004 X006
O [« |N [ | |© [© |~
REASEYASIYASIVAS IV AS I AS VA |
S 1= 912 1= 1= 9= 9= 9=
24V DC
* X001V X003V X005V X007
l— Class D . X002 X004 X006
grounding™ o o o o Jo [~
N /O /D /O /D /D
Fuse 1 S4S4S49543
Fuse
Connect pull-up
resistors (3.3 kQ/0.5 W) l é ol [Nl [w[o~
when using inputs 101 @O0 o(8(8(3]8|8|8|8|8
X000 to X007. O X[X|X|X]|X|X|X[X FX2NC-16EYT
LT Sink input . .
Transistor output (sink)
FX3Gc-32MT/D SISIRISINIRITILILIN
[ellel =l =l i=l =l =l =l =l [=]
O[O|= > [> > >>[>|>
T 1 l

2) Source wiring

Use the sink/source common input, source only output type main unit and a transistor output (source only
output) type output extension block. The wiring example is the [FX3G6c-32MT/DSS] + output extension

block [FX2NC-16EYT-DSS].

0.1A50V /)3 )& )8 /)3 )3 )3 )8 )5
diode is = 121212 1= 1= 1= 9=
necessary.
X001V X003V X005V X007
X002 X004 X006
O |v— |N [ | | |© |~
S A s A A
= 1= 1= 1= 1= 1= 1= 1=
24V DC
* X001 X003 X005 X007
 ClassD X004
grounding
Fuse =
Connect pull-down Fuse]]
reS|stors.(3.:.3 kQ/0.5 W) L STeTa TS TS oo T
when using inputs RN @O L 318181818(81818(8
X000 to X007. - O XIXIX[X[X| XXX FX2NC-16EYT-DSS
Source input
Transistor output (source)
FX3Gc-32MT/DSS o[o|RISINIQITIRICIN
Z1zlelelelele|o|ole
e e e e e e e
7]
*1. The grounding resistance should be 100 Q or less.
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3. Input extension block + Output extension block o)
=
Example of program ®
M8000
—— MTR | X020 | Y020 | M30 | K3 |
Example of wiring 2
1) Sink wiring S
Use the sink only input, sink only output type main unit, a sink only input type input extension block and a %g
transistor output (sink only output) type output extension block. The wiring example is the 3
[FX3GC-32MT/D] + input extension block [FX2NC-16EX] + output extension block [FX2NC-16EYT].
01A50v /)3 )& )8 )8 )3 )3 )8 )5 3
diode is 212121212 9= 1= 9=
necessary. %)g
X021V X023V X025V X027 %g
24V DC X022 X024 X026 8
+ O v |N [ | |© |© |~ g
SR AS I AS I AS I AS A S A A »
H SIS 92929292 9= 9=
N X021V X023V X025V X027 4
ClassD X022 X024 X026 @O0
grounding™ O = N O J¥ o o I~ B
Ao N PN A W Ao W Ao WA W AP 89
— =12 1= 9= 9= 1= 1= 1= g
g
Fuse[l] Fuse %3
I |
@O0+ o|o —BISISISISIESSS S
B O X[X[X|X[X|X|X]|X FX2NC-16EYT 93
O Sink input §S
Transistor output (sink) 3
FX3Gc-32MT/D FXa2Nc-16EX MEEIRNERIREEERN 5
=S| N|N|[N[N[N[N|N|N =
[eol[eolle] o] jo] jo] (o] (o] (o] fo
e e —
]
I

2) Source wiring
Use the sink/source common input, source only output type main unit, a sink/source common input type
input extension block and a transistor output (source only output) type output extension block. The wiring
example is the [FX3GCc-32MT/DSS] + input extension block [FX2NCc-16EX-DS] + output extension block
[FX2nC-16EYT-DSS].

mndino &)

suoneoyoads

01A50v /B /)5 )8 )8 )3 )8 )8 )5
diode is =12 9= 1= 1= 1= 1= 9,<>§5<T
necessary. 233
[z =X
X021V X023V X025V X027 SS &
24V DC X022 X024 X026 o S
+ O |« [N | [ v [© |~
&/ /s /S /ST
—H S= == 9= 9= 9= 4= 8
= X021V X023V X025V X027 §'
Class D X022 X024 X026 g
grounding™ 8)5/8)8 )3 )8 )8 )5 %
Fuse SIS 1S9S 1= 92 9= 1= g
= =
Fuse
! | 9
QIO N[O T |OV|O|N~
CICIE; 318181888 |SlS|S 5
- OIX[XIX[X|X[X|X[X FX2NC-16EYT-DSS ]
Source input
Transistor output (source)
FX3Gc-32MT/DSS FX2nC-16EX-DS A ENRNERRERERN
e HREIEIEIEIEIEEE
+ |+
el ol Pl el e B S B
7T 1 I I 10
[
*1.  The grounding resistance should be 100 Q or less. S8z
o>
3
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7.6  Seven Segment with Latch [SEGL (FNC 74)/BCD (FNC 18)]

7.6.1  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

MS% SEGL| D100 | Y010 | K1 |

Example of wiring

1) Sink wiring
Use the sink only input, sink only output type main unit.
The wiring example is the FX3Gc-32MT/D.

FX3Gc-32MT/D

Transistor output (sink)
com1|com1| Yo10 | Y011 | Y012 | Y013 | Yo14 | yo15 | yo1e | yo17 . dicsan to be tsed for sk i
-segment display to be used 1or sink wiring
1 JZ J4 JS 10° J101 sz J1O3 (in the case of transistor output)
g

e [0z 1o [r00

; |
i i
1 - - - - | i ]
1
00|00 |10 i |
1
8 : '_' '_' '_' '_' i Y Internal i
i circuit || I
FUUSG i COM1 i
il o I i
1 ]

2) Source wiring
Use the sink/source common input, source only output (transistor output) type main unit.
The wiring example is the FX3Gc-32MT/DSS.

FX3GCc-32MT/DSS

Transistor output (source)
+vo | +vo [ yo10]vo11 | yo12 | vo13] vo14 ]| vo1s | voie | vo17

T ]2 Ja Js [@ JW sz Jms et s b 4o e

”
ﬁ03 ﬁOZ ﬁ01 [100

;¥ - - - - *1

A

N

LIV L)L)

Fuse
T

*1. Use a 7-segment display with a latch and a built-in BCD decoder.
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2. Output extension block

aUPNO ==

Example of program

}ﬂ& SEGL| D100 | Y020 K1 |

N

Example of wiring om
3 =

1) Sink wiring g3
Use the sink only input, sink only output type main unit and a transistor output (sink only output) type g_

output extension block.
The wiring example is the [FX3GCc-32MT/D] + output extension block [FX2NC-16EYT].

w

FXoNC-16EYT 29
o3
FX3GC-32MT/D Transistor output (sink) g
lcom1|com1| Y020 | Y021 | Y022 | Y023 | Y024 | Y025 | Y026 | Y027
7-segment display to be used for sink wiring | 1 J 2 J 4 J 8 10° 10° 102 10° 4
(in the case of transistor output) a o
ittty S g
I PLC 7- t display ! 83
1 1 - - - - g'i
E iy E ] H H H :‘l -
1 T 1 N—]
1 1
i Y Internal| 1 8] ‘= - - - 5
H circuit || | F o=
: comt ] L_E.use ¥3
1 1 . %.-’
| — | I— 8
L e M T =
=}

2) Source wiring
Use the sink/source common input, source only output type main unit and a transistor output (source only

(o))

output) type output extension block. @0
The wiring example is the [FX3GCc-32MT/DSS] + output extension block [FX2NC-16EYT-DSS]. %g
FX2NC-16EYT-DSS S

FX3GC-32MT/DSS Transistor output (source)
| +vo | +vo | v020 | Y021 | Y022 | Y023 | Y024 | Y025 | Y026 | Y027 =
cQ
7-segment display to be used for source wiring | 1 J 2 J 4 J 8 10° J101 sz J103 é é"%
(in the case of transistor output) _________ f g <
7-segment display i 1 ﬁ03 ﬁOZ ﬁ01 (100 8
1 N *
| 2400 7
i el R RN 2
Internall| | 8 - - - - %
circuit || ! I}
H Fuse =
T
1]
_________________________________ 1

N
I
fispeg (O

*1. Use a 7-segment display with a latch and a built-in BCD decoder.
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7.6.2 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 [k2v019

Example of wiring

1) Sink wiring
Use the sink only input, sink only output type main unit.
The wiring example is the FX3Gc-32MT/D.

FX3Gc-32MT/D

Transistor output (sink)
com1|com1| Y010 | Y011 | Y012 | Y013 | Y014 | Y015 | Y016 | YO17 , ¢ disolay 16 be used for sink wir
1 J 2 J 4 J 8 J 1 J 2 J 4 J 8 (i%sfhgemcznse (I)s%ptraa%sci)stoi l(J)f;’?putc))r Siicwiring

i i

i PLC 7-segment display |

1]2]4)s] 1[2]4]s ! i

- | -] i :

RN : . :

o : ] :

- - H Y Internal || |

F H circuit | !
L—E.use ] COM{ ]
+ 1 :
L ] :

2) Source wiring
Use the sink/source common input, source only output (transistor output) type main unit.
The wiring example is the FX3GCc-32MT/DSS.

FX3GCc-32MT/DSS

Transistor output (source)
+vo | +vo [yo10]yo11 | vo12] vo13 | vo14 | vo1s | vote | yo17

7-segment display to be used for source wiring
1 J 2 J 4 J 8 J 1 J 2 J 4 J 8  (in the case of transistor output)

1)2]a]s] 1[2]4]s

T

1

i

i

1

- | -] !

il :

i =

- - Internalfl |

circuit || 1

Fuse i
L i
1

1

*1. Use a 7-segment display with a latch and a built-in BCD decoder.

158



FX3GC Series Programmable Controllers 7 Examples of Wiring for Various Uses
User’'s Manual - Hardware Edition 7.6 Seven Segment with Latch [SEGL (FNC 74)/BCD (FNC 18)]

2. Output extension block

aUPNO ==

Example of program

}ﬂ& BCD | D100 [K2v020|

N

Example of wiring om
3 =

1) Sink wiring g3
Use the sink only input, sink only output type main unit and a transistor output (sink only output) type g_

output extension block.
The wiring example is the [FX3GCc-32MT/D] + output extension block [FX2NC-16EYT-DSS].

FX2NC-16EYT 29
53
FX3GC-32MT/D Transistor output (sink) %
lcomo|como| Y020 | Y021 | Y022 | Y023 | Y024 | Y025 | Y026 | Y027
7-segment display to be used for sink wiring 1 2 4 8 1 2 4 8
(in the case of transistor output) I— J J J J J J J 4
---------------------------------- ®»T
E PLC 7-segment display E g%
i i 12lals] 1[2]a]s =9
1 1 . S »
i i - | - | 58
' g | il 3
’ | | 0|0
1 1
i Y Internalll 1 - - 5
i circuit || |
1 1 F 5
i oM i use g2
I — L[ =
__________________________________ 5
=}

2) Source wiring
Use the sink/source common input, source only output type main unit and a transistor output (source only
output) type output extension block.
The wiring example is the [FX3GCc-32MT/DSS] + output extension block [FX2NCc-16EYT-DSS].

mndino &)

suoneoyoads

FX2NCc-16EYT-DSS

FX3GC-32MT/DSS Transistor output (source)
{ +vo | +vo | Y020 | Y021 | Y022 [ Y023 | Y024 | Y025 | Y026 | Y027 =
7-segment display to be used for source wiring 1 2 4 8 1 2 4 8 &25
(in the case of transistor output) I_ J J J J J J J =S §
--------------------------------- o 9

1]2]4)s] 1[2]a]s

circuit

- - *1 8
Ll

-

- g

3

>

Internal - o

©

o

Q

=

1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
i
—
fispeg (O

*1. Use a 7-segment display with a latch and a built-in BCD decoder.
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8. Terminal Block Specifications and External Wiring

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 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
100 mm (3.94") or more away from the main circuit or power line.
Noise may cause malfunctions.

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

INSTALLATION PRECAUTIONS @ DAN G E R

» 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.

INSTALLATION PRECAUTIONS AC AUTION

* Use the product within the generic environment specifications described in Section 3.1 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.

Main unit, FX2NC Series 1/0O extension blocks, FX2NC/FX3UC Series special function blocks, DIN rail onl
special adapter, extension power supply unit, FX2NC-CNV-IF, FX Series terminal blocks Y
FX2N Series 1/0 extension blocks, FX2N/FX3U Series special function blocks 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.
*  When drilling screw holes or wiring, make sure cutting or write debris does 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.
» 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, extension blocks, special adapters, FX Series terminal blocks, extension power supply unit,
connector conversion adapter and Battery
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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 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.

N

|euse)xg

suolsuswiq

w

» Do not wire vacant terminals externally. %’g
Doing so may damage the product. %- %.

» Perform class D grounding (grounding resistance: 100 Q or less) to the grounding terminal on the main unit. =l
Do not use common grounding with heavy electrical systems. %

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

» Make sure to properly wire the FX2N/FX3U Series extension equipment in accordance with the following precautions. 4
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions, or damage to the product. oes
- The disposal size of the cable end should follow the dimensions described in the manual. }'j_;’ e
- Tightening torque should follow the specifications in the manual. = 3)

» 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. 3=

- 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.

(S}

=
- Do not connect more than the specified number of wires or electric wires of unspecified size. ?_3 é
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed. =3

* 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.

(o))

suoneayoads
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8.1 Overview

A terminal block is used to convert connector type input/ . o o
. . . Optional cable ]

output terminals into a terminal block. or

Moreover, dedicated input and output terminal blocks | ser-fabricated cable

(built-in element types) can be used to receive AC input

signals for conversion to relay / transistor / triac output
types.

FX-16E-TB|

8.1.1  Product configuration

Number of Number of Drive
Model Name . Output Function Connection Destination Power
Input Points .
Points Supply

Connected to sink only input or sink only output (transistor output) type main unit or /O extension block

16 input points or

FX-16E-TB 16 output points E;ggg‘ézgg( D,
32 input points, Connects directly to PLC input/ FX2NC-E|E|EY:I' 4
FX-32E-TB 32 ‘output points, output terminals. FX2N-16EX-C,
or 16 input & 16 output EX2N-16EYT-C
points

FX3GC-32MT/D,

FX-16EX-A1-TB"2 16 - 100 V AC input type FX2NC-OOEX, *4
FX2N-16EX-C

FX-16EYR-TB"3 - 16 Relay output type FX3GC-32MT/D 2;10le3\0

FX-16EYT-TB'3 - 16 Transistor output (sink) type Eiimi;ﬂfg 24V DC

FX-16EYS-TB"3 - 16 Triac output type 112 mA

Connected to sink/source common input type or source only output (transistor output) type main unit or I/O extension block

16 input points or
16 output points

32 input points, Connects directly to PLC input/

FX-16E-TB/UL
FX3GC-32MT/DSS,

i output terminals FX2NC-OLEX-DS o
FX-32E-TB/UL 32 output points, P ) FX2NC-CJOEYT-DSS
or 16 input & 16 output
points
FX-16EYR-ES-TB/UL"3 - 16 Relay output type 2;10le?6\0
FX-16EYT-ES-TB/UL™3 - 16 Transistor output (sink) type | F X3GC-32MT/DSS,
- FX2NC-OOEYT-DSS 24\ DC
FX-16EYT-ESS-TB/UL"3 - 16 Transistor output (source) type 112 mA
FX-16EYS-ES-TB"3 - 16 Triac output type
*1. The table below shows the drive power supply for each connection destination.
Connection destination Power Supply Voltage Current Consumption
Input connector
FX3GC-32MT/D, FX2NC-OOEX Not required
FX3GC-32MT/DSS, FX2NC-OOEX-DS, FX2N-16EX-C 24V DC 112 mA/ 16 points

Output connector

FX3GC-32MT/D, FX3GC-32MT/DSS,

FX2NC-CIEYT, FX2NC-OICEYT-DSS, FX2N-16EYT-C Power supply suitable to connected load is required.
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*2. The applications shown below are not supported.

aUPNO ==

Unsupported Applications

High-speed counter, input interruption, pulse catch, pulse width/pulse period measurement function,

High-speed processing speed detection (SPD) instruction

Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction
Other Absolute current value read (ABS) instruction 2
om
*3. The applications shown below are not supported. 3 5
jum e
Unsupported Applications §' =
w

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
Pulse output batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

w

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction 29
Time division input | Input matrix (MTR) instruction, digital switch (DSW) instruction 5@
Time division output | Seven segment with latch (SEGL) instruction ga'
3
*4. The table below shows the drive power supply for each connection destination. ’
Connection destination Power Supply Voltage Current Consumption 4
FX3GC-32MT/D, FX2NC-OOEX 24V DC 48 mA o
FX2N-16EX-C 24VDC 160 mA 25
8@
S3
n<

(S}
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8.2 External Dimensions & Component Names

FX-16E-TB, FX-16E-TB/UL FX-32E-TB, FX-32E-TB/UL
| 150(5.91") 150(5.91") 45
| (1.78"
I\ ! FX-16E-TB g ?’\\ j
o o (8]
8 8
(71 9]
FX-16EX-A1-TB FX-16EYR-TB, FX-16EYR-ES-TB/UL, FX-16EYT-TB,

FX-16EYT-ES-TB/UL, FX-16EYT-ESS-TB/UL,
FX-16EYS-TB, FX-16EYS-ES-TB/UL

| 150(5.91") | 150(5.91")
[3]
e ;': i Oz MITSUBISHI FX-16EYR-TB ;l:
S S
8 B
}
9 4 [6] [l [6] [l
Units: mm (inches)

Accessories: Input/output No. labels,
terminal block arrangement cards

No. Name Remarks

[11 |CN1 connector -

[2] |CN2 connector Present at FX-32E-TB, FX-32E-TB/UL
Present at FX-16EYR-TB, FX-16EYR-ES-TB/UL,

[3] |Operation indicator LED FX-16EYT-TB, FX-16EYT-ES-TB/UL, FX-16EYT-ESS-TB/UL,
FX-16EYS-TB, FX-16EYS-ES-TB/UL

[4] |POWER LED Present at FX-16EX-A1-TB

[5] |CN2 terminal block (M3.5 screws) Present at FX-32E-TB, FX-32E-TB/UL

[6] |CN1 terminal block (M3.5 screws) -
[71 |Nameplate -

DIN rail mounting groove

[8] (DIN rail width: 35 mm(1.38"))

[9] |DIN rail mounting hook -
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8.3 Terminal Arrangement

BUINO ==

1. FX-16E-TB, FX-16E-TB/UL
When connected to the FX3uc/FXanc I/O extension blocks (connector type) or FX2n-16EYT-C

N

7 || mirsusisHi FX-16E-TB

23
Lower numbers Higher numbers
[ I 1
[ « | 1] 3 |com 5 | 7 [com[ 1 | 3 |com 5 | 7 [com| 3
[ « ] o] 2 fcom 4] 6 [com o | 2 |com 4 | 6 [cowm] 29
83
When connected to the FX2N-16EX-C g§o
MITSUBISHI FX-16E-TB %
g3
Higher numbers 83
I I | gg
[24+[ 1 [ 3 [« [5[7 ] -]T1][3]+[]5]7]-] s2
[24+[ 0 [ 2] -[4]6]-[o]2]-[4]6]-
2. FX-32E-TB, FX-32E-TB/UL o=
Co
When connected to the FX3UC/FX2NC I/O extension blocks (connector type) or FX2N-16EYT-C %5
Lower numbers Higher numbers %‘
| [ | 7]
CN2 | « [ 1] 3 Jcom 5 [ 7 [com 1 | 3 [com| 5 | 7 |cowm|
[« o] 2]comM 4] 6 JcoM o] 2 [coM 4 | 6 [cowm| 6
€9
g8
g:.—..
:
Lower numbers Higher numbers 7
[ I ] S=m
CN1 « | 1] 3 fcom 5 | 7 |com 1 | 3 [com| 5 | 7 [com| 835
[ « ] o] 2 [com 4] 6 [com o | 2 |comM 4 | 6 [cowm] S
3 9

When connected to the FX2N-16EX-C
Lower numbers Higher numbers

[
CN2_ [24+] 1 | 3

[24+] 0 [ 2 ] -

w

7

5[ 7 ][4 - [ 5
416l -]o0 « [ 4]

|
|

¥o0|g [eulwe]

fispeg (O

Higher numbers
]

u:|a| 5 | 7]« |

ll
[2]-]Taf6]:-]

-
(=

=
[e RN
5§23
S50
o8 E
[ =]
:'3"
S a

S0

>

@
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3. FX-16EX-A1-TB

MITSUBISHI FX-1EEX-AI-TB

[ AC 100V INT—————
1

Lower numbers Higher numbers

I 1
[24+] 1 | 3 [comt| 5 | 7 [com2] 1 | 3 Jcoms] 5 | 7 [com4|
[24-] o | 2 Jcomt] 4 | 6 [com2] o | 2 |coms| 4 | 6 [coms4]

4. FX-16EYR-TB, FX-16EYR-ES-TB/UL, FX-16EYT-TB, FX-16EYT-ES-TB/UL,
FX-16EYT-ESS-TB/UL, FX-16EYS-TB, FX-16EYS-ES-TB/UL

o

o

2
<o
oo
ao
9o
a9
an

“

MITSUBISHI FX-TBEYR-TB

Lower numbers Higher numbers

[ I 1
[24+] 1 | 3 [comt| 5 | 7 [come] 1 | 3 Jcoms] 5 | 7 [comd]
[24-] o | 2 Jcom1] 4 | 6 [come] o | 2 |com3| 4 | 6 [comd]
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8.4 Installation Work

BUINO ==

— Refer to "3.2 Installation location".

8.41 Mounting/Removal

N

2y
1. Mounting method EE]
1) Turn OFF all power supplies connected to the PLC, input/output devices, é’a
and terminal blocks. [1]
2) Align the top side of the "DIN rail mounting groove" (refer to [1] at right). @ 3
3) Press the product onto the DIN rail (refer to [2] at right). 0o
—\ 8°
S
el 4
23
2. Removal method 83
1) Turn the power supply OFF. %g
2) Disconnect the wiring and input/output cables. 7 o=
3) Place a flathead screwdriver against the DIN rail mounting hook in the 5
posture shown (refer to [1] at right). e
4) Move the flathead screwdriver in direction shown at right (refer to [2] at BN ﬁ §§
right) to detach the DIN rail mounting hook from the DIN rail. mr 2] %
5) Remove the product from the DIN rail. g\% e
(1]

mndino &)

8.4.2 Input/output cable connection g
The terminal block’s CN1 and CN2 connectors comply with the MIL-83503 standard. g
— Refer to "3.7 Connection to Input/Output Connector". ?

S=T

=330

2383

cgg

g 2

Input/output cable

¥o0|g [eulwe]

Terminal block

fispeg (O
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8.4.3 Connection to terminal block

1. The product terminal screws are as shown in the table below.

Model Name Terminal Screw Size
FX-16E-TB, FX-16E-TB/UL, FX-32E-TB, FX-32E-TB/UL, FX-16EX-A1-TB,
FX-16EYR-TB, FX-16EYR-ES-TB/UL, FX-16EYT-TB, FX-16EYT-ES-TB/UL, M3.5
FX-16EYT-ESS-TB/UL, FX-16EYS-TB, FX-16EYS-ES-TB/UL

2. Crimp terminal sizes vary according to the wiring method.
Use the sizes shown below.
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.

» When 1 wire is connected to 1 terminal:
Use a crimp terminal of the size shown below, and install it as shown in the lower right figure.

Terminal Crimp

$ 3.7(0.15") screw  terminal
6.8mm(0.27") ﬁ /
or less R
¢ 3.7(0.15")
6.8mm(0.27") 7 Terminal
or less R

* When 2 wires are connected to 1 terminal:
Use a crimp terminal of the size shown below, and install it as shown in the lower right figure.

¢ 3.7(0.15"
6.8mm(0.27") 7 : Terminal Crimp
Ol screw terminal
or less IRCE 6.0mm(0.24") J/
or more
¢ 3.7(0.15")
6.8mm(0.27") 7 Terminal
or less \ )

%ﬁ
6.0mm(0.24"
or more
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8.5 FX-16E-TB/FX-32E-TB o
=
(6]
Connect the FX-16E-TB/FX-32E-TB to the main unit or extension block shown in the table below.
Input connector Output connector
Connectable models | FX3GC-32MT/D, FX2NC-OOEX, FX2N-16EX-C FX3GC-32MT/D, FX2NC-O0OEYT, FX2N-16EYT-C 2
. . om
8.5.1 Internal circuit 35
g.i
010 to OJOI7 (Lower Nos.) AAQ to AA7 (Higher Nos.) ?
| | |
“ v “ o o
o [e ][] [3][com [5][7][com [T ][3][com[5][7]]com 3
o [0 ][ -2 J{[com[[ 4 ][] 6 [{lcom[[| o JI[ 2 ||[com] 4 ||| & |||com 90
2 2 2 *2 g_%
L » » J 5o
o | (20)[(10)|] o HH g
—{CoM[ (19)] (9) [COM}e . . .
—Taa7[(18)[ (8) [ma7F= 4
— Aa6| (17)] (7) [oo6
—1{aa5[ |(16)] (6) [oO5 £3
—1aa4| [(15)] (5) [oo4 %5
—{aa3[ (14)[ (4) [oo3 22
—1{AA2[ (13)] (3) [oD2 Ehc
—{aa1] (12)] (2) [oo1
—{aa0| (11)] (1) [ooo 5
CN2 o=
77777777 AAO AAZ AA4 AA6 m %;—*
AA1 AA3 AAS5 AA7 [ mL
! o
W a
S
AAQ AA2 AA4 A4 <
LLLLLILLL AA1 AA3 AA5 AA? b 6
(20@)
o [20)[(10)] o |— o5
1 CoM[(19)] (9) [ COM =5 m 5
AA7|(18)[ (8) |oO7 E &
AA6|(17)] (7) [oo6 ©
a5] [(16) (6) [oO5 E 7
AA4| [(15) (5) |OD4 S=I
AA3[(14)] (4) [oo3 538
Aa2[(13)] (3) [om2 S
Aa1](12)] 2) [oo1 3 <
—{aa0](11)] (1) [ooo = v “ - “
CN1 [« U113 com{[5 [ 7 TifcomI[ 1 1{[ 3 1}[com]{[ 5 [I[ 7 ]{[com

. 0 [[ 2 ][com [ 4 [[6|[comf[0|[2]][com[4]][6]]|com
1 2 2 2 2

| | |
J0J0 to 7 (Lower Nos.) 440 to AA7 (Higher Nos.)

*1. "24+" when connected to FX2N-16EX-C.
*2. "« "when connected to FX2N-16EX-C.

*3. "« "when connected to FX2N-16EX-C.
"COM1", "COM2" or "COM3" in accordance with the connector when connected to output connector.

9
2
2
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8.5.2 Example of input external wiring [sink wiring]

WIRING PRECAUTIONS AC AUTION

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

1. When connected to the FX3Gc-32MT/D and FX2Nc-LILJEX input connector.

0o to OJO7 (Lower Nos.) A AOto A A7 (Higher Nos.)
I T 1
~PLC's COoM
input No. g g3 oo5 oo7 AAl  AA3 AAS AAT7
Vacant OO0 | OO2 004 | Oo6 AA

il o

terminal
e e e

Three-:
wire i
sensor: H
NPN  t-o0---em----- !

l_
Fuse + 24V DC

2. When connected to an FX2N-16EX-C input connector.

000 to OO7 (Lower Nos.) A AOto AA7 (Higher Nos.)
[ [ ]
Input numbers in the
FX2n-16EX-C
oo1 oo3 oo5 oo7 AA1 AA3 AAS AA7

N

24+ 000 [ OO2 DD4TDD6T MOTMZT AA TMGT
24+

e e R Se e SRS eSS

244l o fll2 L= J[4f[6][][of[2][-J[4f[6][-]

Fusel|

24V
DC
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8.5.3 Example of output external wiring [sink wiring]

aUPNO ==

WIRING PRECAUTIONS AC AUTION

N

» Before cleaning or retightening terminals cut off all phases of the power supply externally.

Failure to do so may cause electric shock. gg
o
1. When connected to the FX3G6c-32MT/D, FXanc-LICIEYT and FX2N-16EYT-C output connector. §-&
000 to OX7 (Lower Nos.) AAOto AA7 (Higher Nos.) 3
| | |

PLC's com'™ g%
outputNo. g g3 oo5 oo7 AA1 AA3 AA5 AA7 ig

Vacant |:||:|0 oo2 oo4 DDGT AAO | AA2 M4TM6T 2

termlnal

T| 1—|T|_3—| COM |_5_] COM |_1_| [ 3 ]][com ]_é_\ 7 ]|[com 4
e |_OMJ4 |Lo£‘ 2 @%4 [ 6 J[com gg
I [‘l MC1 v | MC2 [l I §§

Fuse m Fuse [l] Fuse

i
indup O

o
+ O
'd
suoneoyoads

*1. "COM1", "COM2" or "COMS3" in accordance with connected connector.

mndino &)

suoneoyoads

10} BULIAL
josoduexy ~

S8S() SNoLEA

9
P
g
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8.6 FX-16E-TB/UL, FX-32E-TB/UL

Connect the FX-16E-TB/FX-32E-TB to the main unit or extension block shown in the table below.

Input connector Output connector
Connectable models FX3GC-32MT/DSS, FX2NC-OOEX-DS FX3GC-32MT/DSS, FX2NC-OOEYT-DSS
8.6.1 Internal circuit
OO0 todO 7 (Lower Nos.) A AQtoAA7 (Higher Nos.)

[« 13 ][com [5][7]fcom [ 1][3][com[5][7]I[com]

\_-r[ Lo J{[_2 ][lcom{] 4 ][ 6 |{lcom]{] o |{| 2 |{|com||[ 4 ||| & ||[com
I— s [@0)]0)] » —J
*—100M0 (19)| (9) [COMO 5
—4a7((18)| (8) ([OO7
—aa6[(17)| (7) [ooe
—aa5[ [(16)[ (6) [OO5
—1{aa4] [(15)] (5) [oo4
—443|(14)| (4) [OO3
—1aa2[(13)] (3) |oO2
—{aa1](12)] (2) [oo1
—44a0((11)] (1) (OO0
CN2
-
71171 -
AAQ aa2 AAl aA(B e}
AA1 4AA3 AAD5 AA7 =
L
&
AA(Q 4AA2 AAld AADB >'<
L1111 1] vyl AA3 AA5 AA7 L
\—\: ° [20)[(10)] *
como[(19)[ (9) [como}= =
AA7((18)| (8) |OO7 &
446((17)| (7) |ooe E
+45] [(16) (6) [o5 ©
aa4| |(15)] (5) [OO4 EI
4a3[(14)] (4) [oo3
aa2[(13)] (3) |[om2
4a1((12)] (2) |OO1
—aa0[(11)] (1) |ooo
o m1sﬁmm%ﬂmﬁmmﬁ

M
[ J o]l 2]lcom[4][s6]lcom[o][2]com[4][s6 |lcom
| | |
0O 0 to OO 7 (Lower Nos.) A AQtoAA7 (Higher Nos.)

*1. Regard it as follows in accordance with the connected connector.
- Input connector : "COM1", "COM2"
- Output connector : "+VQ", "+V1", "+V2"
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8.6.2 Example of input external wiring [Sink/Source wiring]

aUPNO ==

WIRING PRECAUTIONS AC AUTION

+ Before cleaning or retightening terminals cut off all phases of the power supply externally.

N

Failure to do so may cause electric shock. g &
2
(RSN
1. Connection to the input connector in the FX3G6c-32MT/DSS or FX2Nc-CIOEX-DS for sink S
wiring
0o to OO7 (Lower Nos.) A AOtoA A7 (Higher Nos.) 20
| T | 53
_PLC's como”’ go
input No. oo1 ool oo5 od7 AA1 AA3 AA5 AA7 3
Vacant pno | oo2 004 | 006 AAO | AA2 AA4 | AAG
terminal 4
23
< {13 JllcoM|[ 5 1I[ 7 1{fcom|[ 1 I 3 ]i[com||[ 5 1{[ 7 ]|[com g s
« JTo T2 lcomT 4 TT 6 JlcomM[ o JT 2 Jlcom [ 4 JT 6 J[com g o
ge
32
____________ [l Fuse 5
24V DC 95
............ : gE
Three-wire g
sensor NPN g
=}

2. Connection to the input connector in the FX3Gc-32MT/DSS or FX2Nc-OOOEX-DS for source 6
wiring
g
e
§'1.-..
000 to OO7 (Lower Nos.) A AOtoA A7 (Higher Nos.) 51
I T 1 @
PLC's como”’
input No. 7
oot oo3 oo5 oo7 AA1 AA3 AAS AA7
Vacant g%
terming 000 [ 002 004 | Oo6 noTuzT AMT“GT 535
e cgg
3 9
o [ 11| 37]|[com 7 ||[com{[ 1 I[ 3 ]{[com]|[ 5 1|[ 7 ]|[com <

0[[ 2] @@ E4j5@ com[[[ o [ 2 ]]com [ 4 ][ 6 ][com

Three-wire
sensor PNP

9
P
g

*1. "COM1" or "COM2" in accordance with connected connector
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8.6.3 Example of output external wiring [Source wiring]

WIRING PRECAUTIONS AC AUTION

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

1. When connected to the FX3G6c-32MT/DSS and FX2Nc-CICIEYT-DSS output connector

070 to JOI7 (Lower Nos.) A A0 toA A7 (Higher Nos.)
| |
PLC's +Vv0'!

output No. ool oo3 oo5 oo7 AA1 AA3 AAS AA7

Vacant
tormes) 000 | Oo2 oo4 DDGT AAO | AA2 AMT“GT

M%%Wmﬁmmmmﬁﬁm
. 0

C- Lo T2 Teou L4 J[Te T EouLo T2 JTEM]L4 T e Ton
L*_‘[] [[] MC1

yMc2 I

.Fuse[ Fuse ﬂ . ﬂ Fuse
bc
1%

*1.  "+V1" or "+V2" in accordance with connected connector
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8.7 FX-16EX-A1-TB

aUPNO ==

Connect the FX-16EX-A1-TB to the input connector in the main unit or extension block shown in the table
below.

Input connector
Connectable models FX3GC-32MT/D, FX2NC-OOEX, FX2N-16EX-C

N

The applications shown below are not supported.

|euse)xg

suolsuswiq

Unsupported Applications

High-speed counter, input interruption, pulse catch, pulse width/pulse period measurement function,

High-speed processing speed detection (SPD) instruction

Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction 3
Other Absolute current value read (ABS) instruction 20
o3

8.7.1  Specifications 5

w

Item FX-16EX-A1-TB

Connection form Terminal block (M3.5 screw) 4
The connection with the PLC is the connector. (%)
input type AC input §. S

Q
Input signal voltage 100 to 120 V AC +10% -15% 50/60 Hz g—._(gn
Input signal current 4.7 mA/100 V.AC 50 Hz B

Heesk 6.2 mA/110 V AC 60 Hz

} Approx. 21 kQ/50 Hz 5
TSI ETED Approx. 18 kQ/60 Hz i
=)
ON 3.8 MA/80 V AC or more 8L
Input sensitivity =

OFF 1.7 mA/30 V AC or more S

~ 5

Response time ' 25to 30 ms @

Input signal format Voltage contact

Circuit isolation Photocoupler isolation 6
Operation indicators No input LEDs (equipped with 24 V power supply LED indicator) %o
Power consumption 1.2 W (48 mA 24 V DC)"2 %g

o

V)

%".

]

Photo-
coupler

Input/output circuit CN1 7
P p ry Connector <=m
side L=55
o > 3
&25
Terminal block . cSa
External wiring § e

*1. This response time does not include the response delay at the PLC.
*2. 3.9W (160 mA, 24 V DC) is required when connected to the FX2N-16EX-C.

¥o0|g [eulwe]
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8.7 FX-16EX-A1-TB

8.7.2 Internal circuit

*1 CN1 1 J
L °* [(200](10) [ o

W —={COM][ (19) | (9) [COMk~; #
LN\ 27 [ (18) [ (8) [Ot7 f——
Photo- AAG | (17) | (7) [OO6 Photo-
coupler AA5][(16) [ (6) [0OO5 coupler

AA4] [15) [ (5) [O00I4

S AA3 [ (14) [ (4) [0O003 8
AA2 [ (13) ]| (3) |OO2
H AA1| (12| (2 [OO1 L
-\ Taao0l (D) () (oo b———
Photo- Photo-
coupler coupler

004 teOO 7 AAQOtOAAS

Od0otedOd3 AALIOAAT

[24+][ 1 ][ 3 %MIITI 7 %WII_I 3 %—II_I 7 EJ—I
[24-T10 T[2 ] [cou] [ 46 Eow [0 ][ 2] oW [ 41167 kowd
| | A A 0 to A A7 Higher numbers |

0 0 to OO 7 Lower numbers

*1. "24+" when connected to FX2N-16EX-C.
*2. "« "when connected to FX2N-16EX-C.

8.7.3 Example of input external wiring

P"?\lg‘pm —> O00to003

Photo- coupeé

power supply

|:||:|4to|:||:|7 AAQOtoAA3 AA4t0AAT

24+ 3|_o [ 5]

24- \_‘_[|_||_0|M_||_4|1_||i| COM? |L|1|_%_|c

' 1l 1

24V DC

Fuse
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8.8 FX-16EYR-TB

aUPNO ==

Connect the FX-16EYR-TB to the output connector in the main unit or extension block shown in the table
below.

Output connector
Connectable models FX3GC-32MT/D, FX2NC-OOEYT, FX2N-16EYT-C

N

The applications shown below are not supported.

|euse)xg

suolsuswiq

Unsupported Applications

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
Pulse output batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

oueuss €A

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction %’
Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction %-
Q
Time division output Seven segment with latch (SEGL) instruction §'
w
8.8.1 Specifications 4
»o
Item FX-16EYR-TB }'(i_,’ g
2.0
. Terminal block (M3.5 screw) 3o
Sciesionion The connection with the PLC is the connector. g"é
Output type Relay =
External power supply 250 V AC orless, 30 V DC or less 5
Maxload Resistance load | 2 A/1 points | Make sure that the total load current of 4 resistance load points is 2 A or less.
ax.loa —
Inductive load |80 VA €3
o5
Min. load 5V DC, 2 mA Reference value §’
Open-circuit leakage current - §'
w
Response time 4 Approx. 10 ms
Circuit isolation Mechanical isolation 6
Operation indicators LED lights when relay coil power is supplied o
Power consumption 1.92 W (80 mA 24 V DC) g.’é
g: —_
5
Oto7 @
Input/output circuitry | | K CF-----eeed C—D 7
<
CN1 Fuse % ;% t%-l
Connector side 4@IM__,—1|_E_ 52.3
- =
External wiring 2 o
w

*1. This response time does not include the response delay at the PLC.
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8.8.2 Internal circuit

b e [(200{(10)] = |-
COM1{ (19) | (9) [COMH1

- |
Mwsw By vy fi ) NN g <
(
P waall

AA6[(17)[(7) [O006
AA5[(16)] (6) |CIO15
( AA 4| [(15)[(5) [O04

AA2|(13)] (3) |02

Eﬁﬂ » |AA1](12)] (2) |0011
AAO (1D [ (1) [O0IO

23 O04567 A0 123  Ak4 56

: /
24+[|[ 11U 3 ]{feom{[ 5 U] 7 {{fcomd{[ 1 ]|[ 3 hcovws 5 ||| 7 ||fcome

2T [0 ] (2] o [4][6] Fowf [0][2]Eod [4] 6] o]

00 to OO 7 Lower numbers A AOto A A7 Higher numbers

*1. "COMZ2" or "COM3" in accordance with connected connector

8.8.3 Example of output external wiring

000 to OO 7 Lower numbers A AOto A A7 Higher numbers
| | |
PLEOUPM > om0 123 om4 567 40123 4ad 567
Relay ‘ ‘ ‘ ‘ l ‘
power
supply
24+]|[ 1 I3 ]| feomt]|[ 5 1|7 Tlfeomd|[ 1 1I[ 31| fcomd|[ 5 ]|[ 7 ]|[coma
[24-][ 0 [[[ 2 ] Jcom|[[ 4 ]| 6 ] [come| | O [[| 2 | |coms| | 4 | [ 6 | |coma
I
iFuse Fuse
+ @é i
24v] |

DC
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1
8.8.4 External wiring precautions °
5
1. Protection circuit for load short-circuits
A short-circuit at a load connected to an output terminal
could cause burnout at the output element or the PCB. To 2
prevent this, a protection fuse should be inserted at the
output. 55
2D
Terminal block %
2. Contact protection circuit for inductive loads 3
An internal protection circuit for the relays is not provided for the relay output circuit in the terminal block. It is BE
recommended to use inductive loads with built-in protection circuits. When using loads without built-in g3
protection circuits, insert an external contact protection circuit, etc. to reduce noise and extend the product §3
life. S
[
1) DC circuit
Connect a diode (for commutation) parallel to the 4
load. inducﬂyf load o
. . . %3
;I;)Tlivgilnogd:p(efgirﬁ((::;)tri’rgrsutatlon) must comply with the PLC output ] ] %5
: contact Diode 8 ®
Guide (for commutation) s2
Counter voltage 5 to 10 times of the load voltage
Forward current Load current or more 5
2) AC circuit €3
Connect the surge absorber (combined CR («P ﬁ«.} %5
components such as a surge killer and spark Killer, inductive load =
etc.), parallel to the load. Ak @
Select the rated voltage of a surge absorber that is Cpé‘rﬁa%‘t”p“t L@J
suitable for the load being used. Refer to the table at?suc:?beer 6
below for other specifications. 20
Item Guide %‘g
Static electricity capacity Approx. 0.1 uF %
Forward current Approx. 100 to 200 Q @
Reference 7
Manufacturer Model name Manufacturer Model name S=m
Okaya Electric Industries Co., Ltd. CR-10201 Rubycon Corporation 250MCRA104100M B0325 g'éé
=&y
3. Interlock g o
For loads such as forward/reverse contactors, etc., where @ | N2
e . . nterlock Forward limit
a hazardous condition could result if switched ON —a~ ~—
simultaneously, an external interlock should be provided PLCoutput ™~
for interlocking the PLC’s internal programs as shown to contact ™ -
the right. PLC output — Reverse limit
contact

4. In-phase ® O

PLC output contacts (*) should be used in an "in-phase" *

manner. B a d

- []
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8.8.5

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 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/100 V AC
35 VA 3,000,000 times
0.17 A/200 V AC
0.8 A/100 V AC
80 VA 1,000,000 times
0.4 A/200 V AC
1.2 A/100 V AC
120 VA 200,000 times
0.6 A/200 V 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 8.8.4-2.
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 8.8.1.

180



FX3GC Series Programmable Controllers 8 Terminal Block Specifications and External Wiring
User’'s Manual - Hardware Edition 8.9 FX-16EYR-ES-TB/UL

8.9 FX-16EYR-ES-TB/UL

aUPNO ==

Connect the FX-16EYR-ES-TB/UL to the output connector in the main unit or extension block shown in the
table below.

Output connector

N

Connectable models FX3GC-32MT/DSS, FX2NC-OOOEYT-DSS

The applications shown below are not supported.

|euse)xg

suolsuswiq

Unsupported Applications

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
Pulse output batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

oueuss €A

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction %’
Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction %-
Time division output Seven segment with latch (SEGL) instruction %"
w
8.9.1 Specifications 4
Item FX-16EYR-ES-TB/UL }'g%a
Sciesionion iﬁgrggizlc(;i%kn(v’\ci?ﬁsts:rsré is the connector. %‘é’
Output type Relay o<
External power supply 250 V AC orless,30 V DC or less
Maxload Resistance load | 2 A/1 points | Make sure that the total load current of 4 resistance load points is 8 A or less. m§
Inductive load |80 VA ?_} é
Min. load 5V DC, 2 mA (Reference value) §"
Open-circuit leakage current - g
Response time 4 Approx. 10 ms @
Circuit isolation Mechanical isolation 6
Operation indicators LED lights when relay coil power is supplied o
Power consumption 1.92 W (80 mA 24 V DC) é’é
=5
24V DC | 5
oA 5mA Oto7 ®
Input/output circuitry | | ¥ CF---eeeeee C’\D 7
CN1 3 Fuse 2=f
Connector side LED 4@1@_5_ géa
External wiring gg‘ g

*1. This response time does not include the response delay at the PLC.

9
2
2

-
(=

Bunooyssjgnoi
‘soueusuIe)\
‘uny 1s8|.

181



FX3GC Series Programmable Controllers 8 Terminal Block Specifications and External Wiring
User’'s Manual - Hardware Edition 8.9 FX-16EYR-ES-TB/UL

8.9.2 Internal circuit
L ° (20 [ (10) ] J
+VO0 | (19| (9) | +VO %
—Eﬁl;q—An (18) ] (8) |:||:|7—[>1—1:ﬁ|:L
AAG| (17) | (7) |O0O6
S AA3| (14) | (4 |OO3
AA2| (13) ]| (3) |ODO2

*1
£
AA5] [(16) [ (6) [OO5 8
AA1| (12) | ) [OO1
lﬂlﬁuom) (1) 1000 lﬂl
aa0 1 2

AA4| [(15) | (5) [OIO04

Y

AT
L gl el L L

[24-] Lo | [ 2] lcow] [4 [[6]foowd [ o] [2]lcows[4]]s6] ooms
| |

000 to OO 7 Lower numbers A A 0to A A7 Higher numbers

*1. "+V1" or "+V2" in accordance with connected connector

8.9.3 Example of output external wiring

The example of output external wiring is the same as FX-16EYR-TB. Refer to Subsection 8.8.3.

8.9.4 External wiring precautions

The caution on external wiring is the same as FX-16EYR-TB. Refer to Subsection 8.8.4.

8.9.5 Product life of relay contacts

Product life of relay contacts is the same as FX-16EYR-TB. Refer to Subsection 8.8.5.
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8.10 FX-16EYT-TB

aUPNO ==

Connect the FX-16EYT-TB to the output connector in the main unit or extension block shown in the table
below.

Output connector
Connectable models FX3GC-32MT/D, FX2NC-OOEYT, FX2N-16EYT-C

N

The applications shown below are not supported.

|euse)xg

suolsuswiq

Unsupported Applications

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
Pulse output batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

ausus €A

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction %’
Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction %-
Q
Time division output Seven segment with latch (SEGL) instruction ?g"
w
8.10.1 Specifications 4
»o
Item FX-16EYT-TB }'(i_,’ g
2.0
. Terminal block (M3.5 screw) S o
Sciesionion The connection with the PLC is the connector. §’§
input type/form Transistor/sink output o=
External power supply 5t030VDC 5
Maxload Resistance load | 0.5 A/1points | Make sure that the total load current of 4 resistance load points is 0.8 A or less.
ax.loa —
Inductive load |12 W/24 V DC é
Open-circuit leakage current 0.1 mA/30 V DC =

suoneoyoads

OFF — ON™! 0.2 ms or less/24 V DC
Response time

ON — OFF™ 1.5 ms or less/24 V DC

Output element’s ON voltage 15V 6
Circuit isolation Photocoupler isolation ©»o
°
Operation indicators LED lights when photo-thyristor power is supplied Sé’
= =
Power consumption 2.7W (112 mA 24 V DC) 8
3
Fuse
3.3k Photocoupler
24+ y 7
N f] ¥= C <sm
Input/output circuitry LED D55
[olg=)
CN1 # 5 to 30V DC 5%—%
. + =0
Connector side 24V DC 7mA COMn ;I g o
[ External wiring

*1. This response time does not include the response delay at the PLC.
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8.10.2 Internal circuit

Photo- | *1|__* [(20) | (10) [ & |+ | #
3.3kQ  coupler % ]COM1| (19) | (9) |COMH <5

% 3.3kQ
AA7|(18)[ (8) |:||:|7—|Q—l-|:|-l—|:|—
pH AA6G|(17)] (7) |00006 Photo-
;\ AA5| [(16)] (6) [OO5 coupler

S AA4 [(15)] (5) [0OI4 8 [
L AA ’ 00 ¥
Photo_ 2 (13) (3) 2 #®
3.3kQ coupler 5 [AAT(I2)[ ) [O01] , =l 33k0
+———1—1—P>{AAO0 [ (11)] (1) |ICI0

S Photo-
L
AN

10 to OO7 Lower numbers A AOto A A7 Higher numbers
| I
ooo 1 2 3 oo4 5 6 7 4a0 1 2 3 AA4 5 6 7

*1. "COMZ2" or "COM3" in accordance with connected connector

8.10.3 Example of output external wiring

PLC output OO0 1 23 00456 7 AAQ0 1 2 3 AA4 5 6 7

No
Photo-coupler {%
power supply
2 I e ) e e e e e
[24-][[ 0 ][] 2 COM1! [ 4 ][ 6 ] [comq[[ 0 J] 2| |coms [ 4 [[ 6 | [comd

] ]

I

[l Fuse ﬂ Fuse

24V
DC
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8.10.4 External wiring precautions

aUPNO ==

1. Protection circuit for load short-circuits

A short-circuit at a load connected to an output terminal Load

could cause burnout at the output element or the PCB. To Oto7 2

prevent this, a protection fuse should be inserted at the Fuse

output. Use a load power supply capacity that is at least 2 " gg

times larger than the total rated fuse capacity. %g
Terminal block %

2. Transistor protection circuit for inductive loads

ausus €A

The transistor output circuit in the terminal block is inductive g
equipped with a Zener diode (50 V) for protection. When §
an inductive load is connected, however, a diode should Fuse g
be connected parallel to the load when required. The +
diode must comply with the specifications shown below. CoMn 4
Counter voltage 5 to 10 times of the load voltage Terminal block o
Forward current Load current or more g%
SE
wn<
3. Interlock
For loads such as forward/reverse contactors, etc., where ® F‘?{‘n’:ﬁrd Interlock Q 5
a hazardous condition could result if switched ON ~ a~ . . @
simultaneously, an external interlock should be provided S 28
for interlocking the PLC’s internal programs as shown to - RS D—& §
the right. Reverse PLC output =)
limit element @
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FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

8 Terminal Block Specifications and External Wiring
8.11 FX-16EYT-ES-TB/UL

8.1

FX-16EYT-ES-TB/UL

Connect the FX-16EYT-ES-TB/UL to the output connector in the main unit or extension block shown in the

table below.

Output connector

Connectable models

FX3GC-32MT/DSS, FX2NC-OOEYT-DSS

The applications shown below are not supported.

Unsupported Applications

Pulse output

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction

Time division input

Input matrix (MTR) instruction, digital switch (DSW) instruction

Time division output

Seven segment with latch (SEGL) instruction

8.11.1 Specifications

Item

FX-16EYT-ES-TB/UL

Connection form

Terminal block (M3.5 screw)
The connection with the PLC is the connector.

Output type

Transistor/sink output

External power supply

5t0 30V DC

Max. load

Resistance load

0.5 A/1points | Make sure that the total load current of 4 resistance load points is 0.8 A or less.

Inductive load

12 W/24V DC

Open-circuit leakage current

0.1 mA/30 V DC

Response time

OFF — ON"

0.2 ms or less/24 V DC

ON — OFF"!

1.5 ms orless/24 V DC

Output element’s ON voltage

1.5V

Circuit isolation

Photocoupler isolation

Operation indicators

LED lights when photo-thyristor power is supplied

Power consumption

2.7 W (112 mA 24 V DC)

Input/output circuitry

Fuse

3.3kq Photocoupler
24-
1] 3=

Nt LED 5t0 30V DC
i +
Connector side 24V DC 7mA COMn i

bl
External wiring

*1. This response time does not include the response delay at the PLC.
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8 Terminal Block Specifications and External Wiring
8.11 FX-16EYT-ES-TB/UL

8.11.2 Internal circuit
i |
%
Photo- |\1 e [(20)](10)] - J #
3.3kQ coupler =— +V0 [ (19)| (9) | +V0 - 2l 3.3k0
AA7[(18)] (8) [O007 FP————=—
= AAG | (17)] (7) [0O06 Photo-
# AA5[[(16)] (6) [O005 coupler
N S AA4 [(15)] (5) |O0004 8 |
b AA3 TN (4 1003 %
Photo- AA2|(13)] (3) [[IC12 "
3.3kQ  coupler 5 [AA1T(A)[ () [O00O01] , L2Hl 33k0
1 AAO[ (1) ] (1) [0ICI0
| Photo-
# coupler
-
010 to OO 7 Lower numbers A AQto A A7 Higher numbers
[ I
oo0 1 2 3 oo4 5 6 7 AA0 1 2 3 AAd 5 6 7
24+ 1 3 COM1 5 7 |||COM2 1 3 || |COM3||| 5 7 |||COM4

*1. "+V1" or "+V2" in accordance with connected connector

8.11.3 Example of output external wiring

PLC output

No. ooo 1 2 3

N oo4 5 6 7

AA0 1 2 3 AA4 5 6 7

Photo-coupler
power supply

24+

[24-][[ 0 [ 2
I Il

[P Fuse

[ ®
24V

DC

8.11.4 External wiring precautions

The caution on external wiring is the same as FX-16EYT-TB. Refer to Subsection 8.10.4.
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FX3GC Series Programmable Controllers 8 Terminal Block Specifications and External Wiring
User’'s Manual - Hardware Edition 8.12 FX-16EYT-ESS-TB/UL

8.12 FX-16EYT-ESS-TB/UL

Connect the FX-16EYT-ESS-TB/UL to the output connector in the main unit or extension block shown in the
table below.

Output connector

Connectable models FX3GC-32MT/DSS, FX2NC-OOOEYT-DSS

The applications shown below are not supported.

Unsupported Applications

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
Pulse output batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction

Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction

Time division output Seven segment with latch (SEGL) instruction

8.12.1 Specifications

Item FX-16EYT-ESS-TB/UL

Terminal block (M3.5 screw)
The connection with the PLC is the connector.

Connection form

Output type/form Transistor/source output

External power supply 5t030VDC

Resistance load | 0.5 A/1points | Make sure that the total load current of 4 resistance load points is 0.8 A or less.
Inductive load |12 W/24V DC
Open-circuit leakage current 0.1 mA/30 V DC

Max. load

OFF —> ON™1 0.2 ms or less/24 V DC
Response time

ON — OFF™ 1.5 ms or less/24 V DC

Output element’s ON voltage 15V

Circuit isolation Photocoupler isolation
Operation indicators LED lights when photo-coupler power is supplied
Power consumption 2.7W (112 mA 24 V DC)
3.3kQ
24- 24V DC 7TmA
Input/output circuitry LED
ES
Connector side = I |
Photocoupler ) I@IM_nI I
External wiring

*1. This response time does not include the response delay at the PLC.
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8 Terminal Block Specifications and External Wiring
8.12 FX-16EYT-ESS-TB/UL

8.12.2 Internal circuit
_ |
%
Photo- Ii e 1(20)1(10)| e ﬂ #
3.3k coupler=— +V0 [ (19) | (9) | +vV0 = lrhl 3.3k0
AA7|[(18)] (8) [OOI7
M AA6 [ (17) ] (7) |O00O6 Photo-
# AA5| [(16)] (6) [OO5 coupler
N S AA4 [(15)] (5) 00014 8 L
b AA3 TN (4 1003 %
Photo- AA2|(13)] (3) |02 #
3.3k coupler . [AAT(12)[ () [O001] , LBl 33k0
1 AAO[ (1) ] (1) [0ICI0
| Photo-
# coupler
-
010 to OO 7 Lower numbers A AQto A A7 Higher numbers
[ I
oo0 1 2 3 oo4 5 6 7 AA0 1 2 3 AAd 5 6 7
24+ 1 3 COM1 5 7 |||{COM2 1 3 || |COM3|]| 5 7 |||COM4

*1. "+V1" or "+V2" in accordance with connected connector

8.12.3 Example of output external wiring

PLC output

No. oo0 1 2 3

> oo4 5 6 7

4a0 1 2 3

Aa4 5 6 7

Photo-coupler
power supply

24+

[24-[{] 0 [ 2 []lcomt||] 4 ]|[ 6 | [come[{] o | [ 2] [coms | 4 | | 6 ] [coms
I I
[l Fuse [l Fuse
[ ®
!
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FX3GC Series Programmable Controllers 8 Terminal Block Specifications and External Wiring
User’'s Manual - Hardware Edition 8.12 FX-16EYT-ESS-TB/UL

8.12.4 External wiring precautions

1. Protection circuit for load short-circuits

A short-circuit at a load connected to an output terminal Load
could cause burnout at the output element or the PCB. To Oto7
prevent this, a protection fuse should be inserted at the Fuse

output. Use a load power supply capacity that is at least 2
times larger than the total rated fuse capacity.

Terminal block

2. Transistor protection circuit for inductive loads
The transistor output circuit in the terminal block is
equipped with a Zener diode (50 V) for protection. When
an inductive load is connected, however, a diode should Fuse
be connected parallel to the load when required. The

diode must comply with the specifications shown below. N CoMn
Counter voltage 5 to 10 times of the load voltage Terminal block

inductive

Forward current Load current or more

3. Interlock
For loads such as forward/reverse contactors, etc., where & F?mn ard Interlock PLIC °“tpt”t
a hazardous condition could result if switched ON ™ cemen |
simultaneously, an external interlock should be provided KES
for interlocking the PLC’s internal programs as shown to - |
the right. R(Ti\:r?iise DV
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FX3GC Series Programmable Controllers 8 Terminal Block Specifications and External Wiring
User's Manual - Hardware Edition 8.13 FX-16EYS-TB

8.13 FX-16EYS-TB

aUPNO ==

Connect the FX-16EYS-TB to the output connector in the main unit or extension block shown in the table
below.

Output connector
Connectable models FX3GC-32MT/D, FX2NC-OOEYT, FX2N-16EYT-C

N

The applications shown below are not supported.

|euse)xg

suolsuswiq

Unsupported Applications

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
Pulse output batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

ausus €A

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction %’
Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction %-
Q
Time division output Seven segment with latch (SEGL) instruction ?g"
w
8.13.1 Specifications 4
»o
Item FX-16EYS-TB }'(i_,’ g
2.0
. Terminal block (M3.5 screw) 3o
Sciesionion The connection with the PLC is the connector. g"é
Output type Triac (SSR) =
External power supply 8510242V AC 5
Resistance load | 0.3 A/point” ‘ Make sure that the total load current of 4 resistance load points is 0.8 A or less.
Max. load Inductive load 15 VA/100 VAC ?;:é
36 VA/200 V AC =
QO
Min. load 0.4 VA/100 V AC é’
: 1.6 VA/200 V AC @
Open-circuit leakage current 1 mA/100 V-AC
P 9 2 mA/200 V AC 6
Response time 2 2 ms or less @0
Circuit isolation Photocoupler isolation %‘g
Q
Operation indicator LED lights when photo-thyristor power is supplied %
Power consumption 2.7W (112 mA 24 V DC) @
3.3kQ 24V DC 7mA 7
<sm
QO =X
2.2kQ Sz
- « &S3
Input/output circuitry H =S8
V= W g o
T 0.015 & =
CN1 Z | uwF [COMN| -
Connector side = .
LED Photo-thyristor External wiring

*1. In systems where frequent large-load ON/OFF switching occurs due to rush currents, the root mean
square current should be 0.2 A or less.

<Example>

0.4A
42x0.02+ 042 X0.7 4AI L \’ Hi
= 0.2A

0.02+0.7+10 Sle ‘j‘ 5
0.02 0.7 10

sec sec sec

9
P
g

*2.  This response time does not include the response delay at the PLC.

-
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FX3GC Series Programmable Controllers 8 Terminal Block Specifications and External Wiring
User's Manual - Hardware Edition 8.13 FX-16EYS-TB

8.13.2 Internal circuit

3.3k Iico.lvn 2383 ((19(;) CO.M1J e
.3kQ .3kQ
S o B [AAT (8 [007 et
TH AAG (17 [ (1) [O0O6 Photo-
Photo- W AAS| [(16)] (6) |OICI5 thyristor
thyristor —H—S AA 4 [(15) ] (5) [O004 8
AA3 (A4 (4 loo3] (5
M | S
3.3kQ 1 1 3.3kQ
S [AAO[(ID [ (D) (oo H&—F= 25 4
Photo-
Photo- thyristor

W
thyristor __H__

00 to OO7 Lower numbers A AOto A A7 Higher numbers

[ | |
Surge absorbers are connected to each output

000 123} 004567 4A0 123 4kd 56 7

TN TN LTI ] LT T3]
;sy;q, : ;sz;m ) ;sz;m;s_w ;sz;w s
B e K Er e A e
[24-J [0 [ 2 [[com[ 4 [] 6 [lcoma][ 0 [[ 2 Jlcoms|| 4 [[6 [lcom

*1. "COMZ2" or "COM3" in accordance with connected connector

Bl

N

8.13.3 Example of output external wiring

Surge absorbers are connected to each output
| > 000 123y 004567 AA0 123  Aa4 567

RREinRRRiiimRRRiiinR

Photo-coupler R~ AV WA ~ AN~
power supply v : : I

24+ 11| 3 ]|[com]{[ 5 ]|[ 7 ]{[comd{[ 1]|[ 3

E
[24-T[10 T2 [fleom[T[ 4 TT 6 ] Jeowg] T 0 T[T 2 [fjcoms[][ 4 T 6 ] \C—OI%

24+V£I I @E &1 0 JLoad] §

DC | |
Il Fuse ﬂ Fuse ¢;use
o

PLC output
No.

g =
.
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User’'s Manual - Hardware Edition 8.13 FX-16EYS-TB
8.13.4 External wiring precautions o
%‘.
1. Protection circuit for load short-circuits
A short-circuit at a load connected to an output terminal could
cause burnout at the output element or the PCB. To prevent this, a 2
protection fuse should be inserted at the output.
2%
L]
23
o
Terminal block @
2. Micro current load S
The PLC'’s internal Triac output circuit is equipped with a turn-off Micro current load ? 3
C-R absorber. When connecting a very low current load of "0.4 VA/ EL. — BE
100 V AC or less or 1.6 VA/200 V AC or less", please connect a ﬂ l@] 22
surge absorber parallel to the load. 1 7 Surge gg
Select the rated voltage of a surge absorber that is suitable for the PILC OUttpUt absorber S
load being used. Refer to the table below for other specifications. elemen
Item Guide 4
Static electricity capacity Approx. 0.1 uF B
Resistance value Approx. 100 to 200 Q g%
g o
Reference SE
n<
Manufacturer Model name Manufacturer Model name
Okaya Electric Industries Co., Ltd. CR-10201 Rubycon Corporation 250MCRA104100M B0325 5
o5
3. Interlock @ @ 82
For loads such as forward/reverse contactors, etc., where o g
a hazardous condition could result if switched ON | Interlock  Forward limit Forward g
simultaneously, an external interlock should be provided — {—
for interlocking the PLC’s internal programs as shown to | 5 6
the right. 4 N >4 Reverse
+— Reverse limit 90
= 85
PLC output 8"
element S
4. In-phase
PLC output contacts (*) should be used in an "in-phase" @ . @ 7
manner. T [} <sm
{ 233
Bad " - 25y
L1 - E‘ 3 <
—n

ko
Good| ..
b I
Hfiﬁ — 9
;%.’,

-
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FX3GC Series Programmable Controllers 8 Terminal Block Specifications and External Wiring
User’'s Manual - Hardware Edition 8.14 FX-16EYS-ES-TB/UL

8.14

FX-16EYS-ES-TB/UL

8.14.1

Connect the FX-16EYS-ES-TB/UL to the output connector in the main unit or extension block shown in the
table below.

Output connector

Connectable models FX3GC-32MT/DSS, FX2NC-OOOEYT-DSS

The applications shown below are not supported.

Unsupported Applications

Pulse Y output (PLSY) instruction, acceleration/deceleration setup (PLSR) instruction,

pulse width modulation (PWM) instruction, DOG search zero return (DSZR) instruction,
Pulse output batch data positioning mode (TBL) instruction, absolute current value read (ABS) instruction,
zero return (ZRN) instruction, variable speed pulse output (PLSV) instruction,

drive to increment (DRVI) instruction, drive to absolute (DRVA) instruction

Time division input Input matrix (MTR) instruction, digital switch (DSW) instruction

Time division output Seven segment with latch (SEGL) instruction

Specifications

Item FX-16EYS-ES-TB/UL

Terminal block (M3.5 screw)

EcnnEcteniion The connection with the PLC is the connector.

Output type Triac (SSR)
External power supply 8510242V AC
Resistance load | 0.3 A/point” ‘ Make sure that the total load current of 4 resistance load points is 0.8 A or less.
Max. load Inductive load 15 VA/100 VAC
36 VA/200 V AC
Min. load 0.4 VA/100 V AC
1.6 VA/200 V AC
Open-circuit leakage current 1 mA/100 V-AC
2 mA/200 V AC
Response time 2 2 ms or less
Circuit isolation Photocoupler isolation
Operation indicator LED lights when photo-thyristor power is supplied
Power consumption 2.7W (112 mA 24 V DC)

Input/output circuitry

R+ A7 To.o15

CN1
Connector side

I
P

LED Photo-thyristor

External wiring

*1. In systems where frequent large-load ON/OFF switching occurs due to rush currents, the root mean
square current should be 0.2 A or less.

<Example>
A o.iA
42 % 0.02 +0.42 x0.7
=0.2A
002+07+10 L A |
0.027T Fo77 ™ 10
sec sec sec

*2.  This response time does not include the response delay at the PLC.
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User’'s Manual - Hardware Edition 8.14 FX-16EYS-ES-TB/UL

8.14.2 Internal circuit

e |
3kQ + + 3kQ
—3?-’:-—r:q—|é’1—AA7 (18) [ (8) |:|E|7—§o—l+:4—3‘°-’:-—
D AAG|(17)] (7) [0O0O06 Photo-
Photo- # AA5 [(16)] (6) |15 thyristor
thyristor —H—S AA4 [(15) [ (5) [O0I4 8
AA3[ (14 (4 [oo3]
rafiiape g
3.3kQ 1 1 3.3kQ
e —S-{AA Q| (11) | (1) |00 Ho— e
L Photo-
Photo- W thyristor

thyristor R4+

000 to OO7 Lower numbers A A0 to A A7 Higher numbers
[ | |
Surge absorbers are connected to each output

000 123/ 004567 4A0 123 a4 567

TNV TR LTI [T T )
A ~ R A ~ =;sz'mzsz@\zw'w :

el A e e
4] [0 T2 Jfcow[ 4] [ 6 Jfcoua[[ 0 ][ 2 Jlcomd][ 4] [ 6 Jcows

*1. "+V1" or "+V2" in accordance with connected connector

8.14.3 Example of output external wiring

Surge absorbers are connected to each output
%DDO123\LDD4567 AA0 1 2 3 A4 5 6 7
T LTI CTTIET [T T8

Photo-coupler?Sz ~
power supply v

PLC output
No.

A ~ R A ~ AEI A~ AR

w

24+]|[ 1 WHJS_\ 7 COM2’+‘|_

2

e B2

e
[24-[][ 0 [I[_2 [[lcom{[ 4 ][ 6 | |come [ 0 [[[ 2 | \C_0|%Hi| | 6 |[[coms

24+VT'L_: I @:EUH Loadoj]

l Fuse ﬂ Fuse ¢;use

8.14.4 External wiring precautions

The caution on external wiring is the same as FX-16EYS-TB. Refer to Subsection 8.13.4.
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FX3GC Series Programmable Controllers 9 Battery
User’s Manual - Hardware Edition

9.

Battery

STARTUP AND MAINTENANCE
PRECAUTIONS Q> DAN G E R

» 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.

STARTUP AND MAINTENANCE
PRECAUTIONS ACAUT' ON

» 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, extension blocks, special adapters, FX Series terminal blocks, extension power supply unit,
connector conversion adapter and Battery

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.)

TRANSPORTATION AND
STORAGE PRECAUTIONS ACAUTION

*  When transporting the FX3GC Series PLC incorporating the optional battery, turn on the PLC before shipment, confirm that the
battery mode is set using a parameter and the ALM LED is OFF, and check the battery life.
If the PLC is transported with the ALM LED on or the battery exhausted, the battery-backed data may be unstable during
transportation.

» The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in Section 3.1.
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.)

The battery is not incorporated in the PLC main unit at shipment from the factory.
Order it if necessary.
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FX3GC Series Programmable Controllers 9 Battery
User’'s Manual - Hardware Edition 9.1 Battery Purpose

9.1

Battery Purpose

9.2

. Battery Purpose

The battery backs up the following contents against power interruption.
Proper parameter setting is required to back up the device memory and current time.
— For the parameter setting method, refer to Subsection 9.3.2.

Item Data Retained By Backup Battery

Auxiliary relay M1536 to M7679, state S1000 to S4095, data register D1100 to D7999,
extended register RO to R23999

Device memory

Current time”! Current time clock

*1. The data is backed up by the large-capacity capacitor built in the PLC at shipment from the factory.
— For backup by the capacitor, refer to Appendix B.

. Battery Handling

When the battery voltage is low, a "ALM" LED lights (red) while the power is ON, and M8005 and M8006 are
switches ON.
Although the battery will continue to function for approximately 1 month after the "ALM" LED switches ON, a
replacement battery should be ordered and installed as soon as possible.

— For the replacement method, refer to Subsection 9.3.1.

Specifications

9.3

Item Specifications Remarks

Nominal voltage 3V Battery voltage can be monitored with PLC data register D8005.

Setting for Battery

9.3.1

The battery is not incorporated in the main unit at shipment from the factory. It is necessary to attach the
optional battery if backup is required.
In addition, the battery mode is set via a parameter.

Procedures for replacing battery

Before replacing the battery
Step 4 of the replacement procedure (below), must be performed within 20 seconds after step 3, or
the memory content could be lost.

Turn the power OFF.

Remove the main unit.

Disconnect all connected cables including the power cable, 1/0 cable, communication cable and
extension cable.

Remove the main unit from the DIN rail.
— For the removal method, refer to Section 3.3.
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FX3GC Series Programmable Controllers 9 Battery
User’'s Manual - Hardware Edition 9.3 Setting for Battery

9.3.2

Remove the battery cover.

Attach a screwdriver to the battery cover on the underside of the PLC as
shown in the right figure [1].

Slightly move the [2] side of the battery cover.

Grasp the cover between your fingers and remove it.

Remove the old battery (if it is connected).

Extract the old battery from the battery holder, and disconnect the battery connector.

Install the new battery.

Connect the battery connector to the new battery, and insert the battery into the battery holder.

Attach the battery cover.

Caution

1) Battery replacement requires users to verify data integrity such as the PLC program, latched (battery
backed) device values and RTC values. Before switching the PLC to RUN, ensure the safety of the
operation.

2) If the battery backed data becomes unstable, clear the latched (battery backed) devices, and transfer the
data again. Set the RTC and default values again if necessary.
— For the clear method of keeping devices, refer to the programming manual.

Setting the battery mode

The following setting using a parameter is required to use the battery.
Note that the battery does not back up the data if the following setting is not provided.

— For the backup target data, refer to Section 9.1.

- On the "PLC System(1)" tab on the "FX Parameter" window, check the check box "Use the battery".
(Refer to the window below.)

FX Parameter El
Memary Capacity }PLC MName  PLC Systemil) WPLC Systemi(Z) ]Pusltlunlng 1

EBattery Maode
(¥ usethebattary ) Put a check mark to the

check box "Use the battery"

MODEM Initialized

Mane hd

RUH Terminal Input

Mane hd

Prink Window. . Prink Windaw Freview Default End Cancel
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9.4  Special "battery low-voltage" device & notification program example o
5
Prepare a system which allows constant external monitoring of the battery status, using an indicator lamp,
etc.
+ MB8005 2
M8005 . o om
. Y001 is output when a battery low-voltage condition occurs. S
Battery low-voltage % =
iR
+ M8006
Battery low-voltage is latched. 3
+ D8005 o
Battery voltage can be monitored. 33
O. @
9.5 Battery life & replacement guidelines 2
FX3u-32BL battery life: Approx. 5 years (ambient temperature: 25 °C(77 °F)) 4
The life of the battery changes with respect to ambient temperature. |B Horv T " " %’5;
When planning for battery replacement, please estimate the battery life atiery life vs. temperature %3
according to the graph to the right and order the replacement batteries in 7 g’é
advance. 6 B
0
5
st 5
33 gL
T 1 ?
o0
0O 10 20 30 40 50
Ambient temperature(°C) 6
ae
e5
9.6 Reading the date of manufacture 8"
Reading the optional battery’s lot No. (reference) 7
Nameplate
Connector °=<’ EE‘E‘T
233
Model name > FX3U-32BL %9‘ §
LOT. 101 e
y
LOT \/ 8
o
<Product during December, 2009 or earlier> <Product from January, 2010> %
—[Month (Example: Dec): —EMonth (Example: Jan):
1to 9 = Jan to Sept, 1to 9 = Jan to Sept,
X =0ct, Y =Nov, Z=Dec X =0ct, Y =Nov, Z=Dec =
Year (Example: 2009) Year (Example: 2010) %
Last digit of year Last two digit of year <

-
(=

Bunooyssjgnoi
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9.7 Battery Related Precautions

1. The FX3GcC Series uses a different battery type than those used for the FX2N (F2-40BL) and
FX2Nc (FX2NC-32BL) Series.

* Not for use with the FX3GcC Series.

2. Make sure to select the battery mode using a parameter when using the battery.

200



FX3GC Series Programmable Controllers 10 Test Operation, Adjustment, Maintenance and Troubleshooting
User’s Manual - Hardware Edition

10. Test Operation, Adjustment, Maintenance and
Troubleshooting

aUPNO ==

N

suolsuswiq
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STARTUP AND MAINTENANCE
PRECAUTIONS @ DAN G E R
» 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.

w

Failure to do so may cause electric shock. 90
» Use the battery for memory backup correctly in conformance to this manual. 83
- Use the battery only for the specified purpose. §" a
- Connect the battery correctly. 5
- 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. 4
- 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 @93
to injury, fire or failures and malfunctions of facilities and other equipment. 83
» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual and the associated ic_:};
manuals and ensure the safety of the operation. S3
n<

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
AU /\CAUTION
* Do not disassemble or modify the PLC.

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

(S}

ndu|

suopeoyoads

(o))

» Turn off the power to the PLC before connecting or disconnecting any extension cable. '(é) S
Failure to do so may cause equipment failures or malfunctions. %E
» Turn off the power to the PLC before attaching or detaching the following devices. o
Failure to do so may cause equipment failures or malfunctions. %
- Peripheral devices, extension blocks, special adapters, FX Series terminal blocks, extension power supply unit,
connector conversion adapter and Battery 7
DISPOSAL PRECAUTIONS AC AUTION =
S
g3
» Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal of your device. W
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.) 8
a
TRANSPORTATION AND C UTION 3
=)
STORAGE PRECAUTIONS A =
g

»  When transporting the FX3GC Series PLC incorporating the optional battery, turn on the PLC before shipment, confirm that the battery
mode is set using a parameter and the ALM LED is OFF, and check the battery life.
If the PLC is transported with the ALM LED on or the battery exhausted, the battery-backed data may be unstable during
transportation.

» The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in Section 3.1.
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.)
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10.1

Preparation for Test Operation

10.1.1

Preliminary inspection [power OFF]

10.1.2

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 all terminals except the grounding terminal with a crossover wire in the PLC single unit.
3) Measure the voltage between the crossover wire and the grounding terminal.
Dielectric withstand voltage: 500 V AC for 1min
Insulation resistance: 500 V DC/5 MQ or more

Connection to built-in programming connector [power ON, PLC STOP]

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 PLC with the programming tool.

Verify the sequence program.

Verify that the program has been correctly written to the PLC.

Execute PLC diagnosis.

Check for errors in the PLC main unit with the PLC diagnostic function of the programming tool.
— For details on the PLC diagnosis with the GX Works2, refer to Section 10.6.
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10.2 Running and Stopping Procedures [Power ON]

BUINO ==

10.2.1 Methods of running and stopping

N

FX3Gc PLCs can be started or stopped by any of the following three methods.
Two of the methods can be combined.

|euse)xg

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
following figure).

suolsuswiq

Turn the switch to RUN, and the PLC will start. Turn it to STOP, and the PLC will stop. 3
MITSUBISHI €9
WELSEB FXsac-32MT g8
RUN /DL RUN/STOP Switch g°
@ 2’
3
s7or *4 4
TN 6 23
83
2. Running and stopping with general-purpose input (RUN terminal) %é’

Operation with one switch (RUN)

One of the input terminals X000 to X017 of the main unit can be used as a RUN input terminal by a parameter
setting (refer to the figure below).

When the specified input terminal is turned on, the PLC starts. When it is turned off, the PLC is started or
stopped depending on the state of the built-in RUN/STOP switch.

* FX3Gc-32MT/D

General-purpose input
terminal specified as
RUN input by parameter

Iy
indup O

suoneoyoads

mndino &)

! 2

8

|

RUN g

COM [X000(X001[x002|
PLC 7
S=T
+ FX3Gc-32MT/DSS g23
24VDC  Fuse 24VDC  Fuse =S5
e . + =— . g =
T General-purpose input T o General-purpose input
terminal specified as RUN terminal specified as RUN

Fuse RUN\ V. input by parameter Fuse | RUN\ s input by parameter 8
@ [ © [como]x000]x001]x002] N @ [ © [como[xo00[x001[x002] \ oy
2
PLC (sink input) PLC (source input) 2
)
o
— For details, refer to "Kinds of Parameters and Settings" in Programming Manual. 2
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10.2.2

Operation with two switches (RUN and STOP)
The PLC can be started and stopped with individual RUN and STOP push button switches.
For this operation, a sequence program using M8035 to M8037 is necessary.
— For details, refer to "Operations of Special Devices" in Programming Manual.

* FX3Gc-32MT/D

RUN |STOP |
\

COM]X000[X001[x002]
PLC

* FX3Gc-32MT/DSS

24V DC  Fuse 24V DC Fuse
+ = --=- +r =
T L

Fuse RUN I ISTOP Fuse 1 RUN STOP

@ [ © Jcomo[x000]x001[x002] "\ ® | © [como[x000]x001[x002] \
PLC (sink input)

PLC (source input)

. 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.

Use of several running/stopping methods

. 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 RUN/ | Condition of general-purpose input terminal specified as RUN
STOP switch terminal by parameter

OFF RUN
ON RUN
OFF STOP
ON RUN

Status of PLC

RUN

STOP

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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10.3 Operation and Test [Power ON and PLC Running]
10.3.1 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 10.2) is
given (RUN LED is lit).
If any problems are found, the "ERR" LED flashes or lights.
10.3.2 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 ! i i
Devices not in use v v
Change of current values of timers, counters, data registers, | Devices used in program A2 v
extension registers and file registers Devices not in use v v
Change of current values of extension file registers - -
Change of settings of timers and counters™ 4 v
*1.  Forcible ON/OFF
- The forcible ON/OFF function is effective on the input relays (X), output relays (Y), auxiliary relays (M), state (S),
timers (T) and counters (C).
- The forcible ON/OFF function can turn on or off the devices only for one scan.
While the PLC is running, the function is substantially effective in clearing the current values of the timers (T),
counters (C), data registers (D), index registers (Z and V) and extension registers (R) and in controlling the SET/RST
circuit and self-retaining circuit. (The operation to forcibly turn on timers is effective only when the timers are driven
by the program.)
- The results of forcible ON/OFF operation performed while the PLC in the stopped state or performed for devices not
used in the program are retained.
However, the results of the operation performed for the input relays (X) are not retained because the relays refresh
input even while the PLC is in the stopped state. (They are updated according to the input terminal conditions.)
*2.  Since the current values may be changed according to MOV instruction in the program and the
operation results, the most recently obtained values are retained.
*3. 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.
10.3.3 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

Modification of whole program (batch writing) - 4

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.
— For the writing function during running, refer to Appendix A-2-5.
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10.4 Maintenance

10.4.1 Periodic inspection

1. Battery

Part Life
Model FX3U-32BL battery Standard life: 5 years (at ambient temperature of 25 °C (77 °F))

— For details on the standard life and recommended replacement frequency, refer to Section 9.5.

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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10.4.2 Product life of relay contacts

aUPNO ==

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.

N

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.

suolsuswiq
|euse)xg

1) Input/output extension blocks
— For the applicable models, refer to Subsection 1.4.2.
The standard life of contacts used for Inductive loads, such as contactors and solenoid valves, is 500,000

w

operations at 20 VA. 28
The following table shows the approximate life of a relay based on the results of an operation life test. %%
Q
i =
Test condition: 1 sec. ON/1 sec. OFF ?
Load capacity Contact life
0.2 A/100 V AC 4
20 VA 3,000,000 times »
0.1 A/200 V AC ] é’
0.35 A/100 V AC S0
35VA 1,000,000 times 8 v
0.17 A/200 V AC 55
0.8 A/100 V AC o=
80 VA 200,000 times
0.4 A/200 V AC 5

2) FX Series terminal blocks

o5
— For the applicable models, refer to Subsection 1.4.8. 22

The standard life of contacts used for Inductive loads, such as contactors and solenoid valves, is 500,000 §

operations at 35 VA. g

The following table shows the approximate life of a relay based on the results of an operation life test.

(o))

Test condition: 1 sec. ON/1 sec. OFF

Load capacity Contact life '(é)g
Q.
0.35 A/100 V AC ] ==
35 VA 3,000,000 times S
0.17 A/200 V AC S
w
0.8 A/100 V AC
80 VA 1,000,000 times
0.4 A/200 V AC 7
1.2 A/00 V AC
120 VA 200,000 times S=m
0.6 A/200 V AC S8
[elg=] 3
&25
The product life of relay contacts becomes considerably shorter than the above conditions when the rush g‘-" §
overcurrent is shut down. ¥ =
Please refer to the following measures regarding the inductive load.
— For precautions on the input/output extension block, refer to Subsection 6.2.4-2. 8
— For precautions on inductive loads for the terminal block, refer to Subsection 8.8.4-2. -
Some types of inductive loads generate rush current 5 to 15 times the stationary current at activation. Make 3
sure that the rush current does not exceed the current corresponding to the maximum specified resistance 8
load. g
<
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.

fispeg (O

3. Capacitive load
Capacitive loads can generate rush current 20 to 40 times the stationary current. Make sure that the rush
current does not exceed the current corresponding to the maximum specified resistance load. Capacitive
loads such as capacitors may be present in electronic circuit loads including inverters.

* About the maximum load specifications of the resistance load, refer to the specification for each model.

=5

— For specifications on the input/output extension blocks, refer to Subsection 6.2.1. é%%

— For specifications on the terminal block, refer to Subsection 8.8.1 and Subsection 8.9.1. &35
33
20
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10.5 Troubleshooting with LEDs

When trouble occurs, check the LEDs on the PLC to identify the problem with the PLC.

10.5.1 POW LED [on/flashing/off]

State of
LED

State of PLC

Remedies

On

Power of the specified voltage is being
correctly supplied to the power supply
terminal.

The power supply is normal.

Flashing

One of the following problems may have
occurred.

* Power of the specified voltage and

current is not being supplied to the power
supply terminal.

» External wiring is incorrect.

» Internal error of PLC

Check the supply voltage.

After disconnecting the cables other than the power cable, re-apply
power to the PLC, and check for changes in the state. If the problem
persists, consult your local Mitsubishi Electric representative.

Off

One of the following problems may have |

occurred.
* The power supply is off.
» External wiring is incorrect.

+ Power of the specified voltage is not|

being supplied to the power supply
terminal.
* The power cable is broken.

If the power is not off, check the power supply and the power supply
route.

If power is being supplied correctly, consult your local Mitsubishi Electric
representative.

After disconnecting the cables other than the power cable, re-apply
power to the PLC, and check for changes in the state. If the problem
persists, consult your local Mitsubishi Electric representative.

10.5.2 ALM LED [on/off]

State of
LED

State of PLC

Remedies

On

The battery voltage is low.

Immediately replace the battery. (Refer to Section 9.3.1)

Off

The battery voltage is higher than the value
set with D8006.

Normal

— For details on the battery, refer to Chapter 9.
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10.5.3 ERR LED [on/flashing/off]

Stfé;c’f State of PLC Remedies
1) Stop the PLC, and re-apply power.
If ERR LED goes off, a watchdog timer error may have occurred. Take
any of the following measures.
- Review the program.
The maximum value (D8012) of the scan time should not exceed the
setting (D8000) of the watchdog timer.
- Check that the input used for input interruption or pulse catch is not
being abnormally turned on and off in one scan.
- Check that the frequency of the pulse (duty of 50%) input to the high-
speed counter does not exceed the specified range.
- Add the WDT instructions.
A watchdog timer error may have occurred, Add some WDT instructions to the program, and reset the watchdog
On or the hardware of the PLC may be timer several times in one scan.
damaged. - Change the setting of the watchdog timer.
Change the watchdog timer setting (D8000) in the program so that the
setting is larger than the maximum value of the scan time (D8012).
2) Remove the PLC and supply power to it from another power supply on a
desk.
If the ERR LED goes off, noise may have affected the PLC. Take the
following measures.
- Check the ground wiring, and reexamine the wiring route and
installation location.
- Fit a noise filter onto the power supply line.
3) |If the ERR LED does not go off even after the measures stated in (1)
and (2) are taken, consult your local Mitsubishi Electric representative.
One of the following errors has occurred in
the PLC. Perform PLC diagnosis and program check with the programming tool.
Flashing |+ Parameter error For the remedies, refer to 10.6 Judgment by Error Codes and
+ Syntax error Representation of Error Codes.
» Ladder error
If the operations of the PLC are abnormal, perform PLC diagnosis and
Off No errors that stop the PLC have occurred. | program check with the programming tool.
An 1/O error, Comms.error or Runtime error may have occurred.
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10.6

Judgment by Error Codes and Representation of Error Codes

10.6.1

Error codes can be checked with the programming tool.

Operation and check by GX Works2

Connect the personal computer and the PLC.

Execute the PLC diagnosis.

Click [Diagnostics] — [PLC Diagnostics...] on the tool menu, and the diagnosis of PLC will start.

fBF MELSOFT Series GX Works2 {Untitled Project) - [[PRG]Write MAIN 1 Step]

i Project Edit Find/Replace Compile  Yiew Online  Debug | Diagnostics | Tool ‘Window  Help

‘M A e B 7 4 e | | PLC Diagnostics. . |,

E - B : Ethernet Diagnostics. ..

FEE= B X on e i b ’ o

. . CC IE Control Diagnoskics. .. —

: Mavigation * x 4] [PRG]Write MAIN 1 St . _ Manitz
i IE Field Diagnostics. ..

MELSECMET Diagrostics. ..

0

CiC-Link Diagnostics. ..

[ 23 = B [2) ) M-

Parameter

Syskem Monitor. ..

Global Device Comment
Program Setking Cnline Madule Change...

Check the results of diagnosis.

Display the following window to check the errors.

Example: one error occurs

PLC Diagnostics X

"Cunnicliuﬂ Channel List

| Zerial Port PLC Module CannectioniRs-232C) System Image. ‘

ener Open the help window of
Currert Error Error Jump Error Help GX Works2 to check the
Stafus | Mo. | Error Step | Current Errar ] Doy | Tme ]| Seuslenieaend error details.
The error in PLC A st Parameter Error 2011-11-23 114814 © Major Error
. 4 2 et E
is displayed. (I N

I change the window size and position after error jump

[-PLC Panel

Monitor Status
Remote RUN
LED Status Manitoring
. Remote STOP
PLC Information
The LED status T
of FXPLC is -
: €PU Version ﬁ 40 ek Clack
displayed.
Stop Menitar | Close |
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10.6.2 Representation of errors o
=
D
Errors are represented in this manual and GX Works2 as shown in the following table.
i GX Works2
This manual
SWLCIDNC-GXW2-E(Ver. 1.77F)
1/0 configuration error 1/0 Configuration Error 2
PLC hardware error PLC Hardware Error om
PLC/PP communication error PLC/PP Communication Error g g
Serial communication error 1 [ch1] Link Error é' =
Serial communication error 2 [ch2] Serial Communication Error 2[ch2] @
Parameter error Parameter Error
Syntax error Syntax Error 3
Circuit error Ladder Error 0o
Operation error Operation Error E %
Special block error Special Block Error E’i By
<:3“.
?
23
Q=
%)
82
S
n<
®5
g%
=h
8
=
@

mndino &)
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10.6.3 Error Code List and Action

When a program error occurs in the PLC, the error code is stored in special data registers D8060 to D8067,
D8438 and D8449. Take action based on the following information.

PLC
i et ator Contents of error Action
code at error
occurrence
1/0 configuration error [M8060(D8060)]
The head number of unconnected I/O device
Example: When X020 is unconnected
nn BCD conversion value
Ex- Continues 1 Device number: 10 to 177 Unconnected I/O relay numbers are programmed.
ample: oneration ) ) The PLC continues its operation. Modify the program, check
1020 P 1: Input (X), 0: Output (V) wiring connection, or add the appropriate unit/block.
« 1st to 3rd digits: Device number
* 4th digit: I/O type
(1 = input (X), 0 = output (Y))
Example: When 1020 is stored in D8060
Inputs X020 and later are unconnected.
Serial communication error 2 [M8438 (D8438)]
0000 — No error
3801 Parity, overrun or framing error
T 3802 | Communication character error
3803 Communication data sum check error » Inverter communication, computer link and programming:
3804 Communication data format error Ensure the communication parameters are correctly set
“aane | according to their applications.
ﬂ Commanf:l er.ror . « N:N network, parallel link, etc.:
3806 | Continues |Communication time-out detected Check programs according to the applications.
3807 | operation |Modem initialization error * Remote maintenance: .
3808 | NN network parameter error iq_sgg;m:ﬁ:;ﬂ power is ON and check the settings of the
3812 Parallel link character error «  Wiring:
3813 Parallel link sum error Check the communication cables for correct wiring.
3814 Parallel link format error
3820 Inverter communication error
PLC hardware error [M8061(D8061)]
0000 — No error
6101 Memory acCess error Something may be malfunctioning inside the PLC. Consult
y your local Mitsubishi Electric representative.
Isolate the PLC and supply power to it using a different power
supply.
If the ERR LED turns OFF, noise may be affecting the PLC.
Take the following measures.
6102 Oberation circuit error - Check the ground wiring, and reexamine the wiring
P route and installation location.
- Fit a noise filter onto the power supply line.
If the ERR LED does not turn OFF even after the above
actions are taken, consult your local Mitsubishi Electric
Stops representative.
6103 operation |1/0 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 24 V power
. failure occurs in a powered extension unit. (The error occurs if
6106 /O table creation error (CPU error) the 24 V power is not supplied for 10 seconds or more after
the main power is turned ON.)
Check the number of the connected special function blocks.
6107 System configuration error For certain special function blocks, the connectable number is
limited.
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PLC 2
Error | operation Contents of error Action 3
code at error
occurrence
PLC/PP communication error (D8062)
0000 — No error 2
6201 Parity, overrun or framing error
- | m
6202 Communication character error Check the cable connection between the programming panel % 3
——5~5 1 Continues — (PP) / programming device and the PLC. This error may occur S 3
6203 . Communication data sum check error L . 2D
| operation when a cable is disconnected and reconnected during PLC )
6204 Data format error monitoring. @
6205 Command error
Serial communication error 1 [M8063 (D8063)] 3
0000 — No error 20
6301 Parity, overrun or framing error 8_%
6302 Communication character error § &
| — S
6303 Communication data sum check error « Inverter communication, computer link and programming: @
6304 Communication data format error Ensure that the communication parameters are correctly
e set according to their applications.
6305 Comman.d er.ror . * N:N network, parallel link, etc.: 4
6306 | Continues |Communication time-out detected Check programs according to applications. 7B
6307 | operation |Modem initialization error * Remote maintenance: _ 2z
5308 | N:N network parameter error Ensure modem power is ON and check the settings of the S‘:”
AT commands. 55
6312 Parallel link character error «  Wiring: 3=
6313 Parallel link sum error Check the communication cables for correct wiring.
6314 Parallel link format error 5
6320 Inverter communication error @5
©
Parameter error [M8064(D8064)] % =3
0000 — No error %
6401 Program sum check error >
6402 Memory capacity setting error
6403 Latched device area setting error 6
6404 Comment area setting error (%4 o)
—_ D =
6405 Stops [ File register area setting error STOP the PLC, and correctly set the parameters. % =
— operation - - — - — - &
Special unit (BFM) initial value setting, positioning instruction =3
6406 ; S
setting sum check error 7
Special unit (BFM) initial value setting, positioning instruction
6407 .
setting error 7
6409 Other setting error
2 SED
Syntax error [M8065(D8065)] 353
c Q
0000 — No error = g%
[
6501 Incorrect combination of instruction, device symbol and device 2 S
number
6502 No OUT T or OUT C before setting value 8
6503 No setting value after OUT T or OUT C
Insufficient number of operands for an applied instruction g
Same label number is used more than once. 3
6504 Stops Same interrupt input or high-speed counter input is used more During programming, each instruction is checked. If a syntax %
) than once. ; . ; . o
| operation error is detected, modify the instruction correctly. =
6505 Device number is out of allowed range.
6506 Invalid instruction 9
6507 Invalid label number [P] o
6508 Invalid interrupt input [I] §
6509 Other error
6510 MC nesting number error
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Error
code

PLC
operation
at error
occurrence

Contents of error

Action

Circuit error [M8066(D8066)]

0000 — No error
6610 LD, LDl is continuously used 9 times or more.
6611 More ANB/ORB instructions than LD/LDI instructions
6612 Less ANB/ORB instructions than LD/LDI instructions
6613 MPS is continuously used 12 times or more.
6614 No MPS instruction
6615 No MPP instruction
No coil between MPS, MRD and MPP, or incorrect
6616 L
combination
Instruction below is not connected to bus line:
6617 STL, RET, MCR, P, |, DI, El, FOR, NEXT, SRET, IRET, FEND
or END
STL, MC or MCR can be used only in main program, but it is
6618 L ) )
used elsewhere (e.g. in interrupt routine or subroutine).
6619 Invalid instruction is used in FOR-NEXT loop: . o . . .
STL, RET, MC, MCR, | (interrupt pointer) or IRET. Th|s error occurs .whel_w g combination of mstructl.ons lIS
—=  Stops - - - incorrect in the entire circuit block or when the relationship
6620 . era’:ion FOR-NEXT instruction nesting level exceeded between a pair of instructions is incorrect.
6621 P Numbers of FOR and NEXT instructions do not match. Modify the instructions in the program mode so that their
T 6622 | No NEXT instruction mutual relationship becomes correct.
6623 No MC instruction
6624 No MCR instruction
6625 STL instruction is continuously used 9 times or more.
6626 Invalid instruction is programmed within STL-RET loop:
MC, MCR, | (interrupt pointer), SRET or IRET.
6627 No STL instruction
6628 Invalid instruction is used in main program:
| (interrupt pointer), SRET or IRET
6629 No P or | (interrupt pointer)
6630 No SRET or IRET instruction
STL-RET or MC-MCR instructions in subroutine
6631 SRET programmed in invalid location
6632 FEND programmed in invalid location
Operation error [M8067(D8067)]
0000 — No error
« No jump destination (pointer) for CJ or CALL instruction
* Label is undefined or out of PO to P4095 due to indexing.
6701 « Label P63 is executed in CALL instruction; cannot be used
in CALL instruction as P63 is for jumping to END|This error occurs in the execution of operation. Review the
instruction. program and check the contents of the operands used in
6702 CALL instruction nesting level is 6 or more applied instructions. o )
_ - - Even if the syntax or circuit design is correct, an operation
6703 Interrupt nesting level is 3 or more error may still occur.
6704 FOR-NEXT instruction nesting level is 6 or more. For example:
6705 | continues | OPerand of applied instruction is inapplicable device. "T300Z" itself is not an error. But if Z had a value of 100, the
R X i —{timer T400 would attempt to be accessed. This would cause
6706 operation | Device number range or data value for operand of applied | 5, operation error since there is no T400 device available.
instruction exceeds limit.
6707 File register is accessed without parameter setting of file
register.
This error occurs in the execution of operation.
* Review the program and check the contents of the
6708 FROM/TO instruction error operands used in applied instructions.

« Verify that the specified buffer memories exist in the
counterpart equipment.
< Verify that extension cables are correctly connected.
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Error
code

Operation error [M8067(D8067)]

6709

6710

6730

6732

6733
6734

6735

6736

6740

6742

6743

6744

6745

6746

6747

6748

6749

6750

6751

6752

PLC
operation
at error
occurrence

Continues
operation

Contents of error

Other (e.g. improper branching)

Action

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:

"T300Z" itself is not an error. But if Z had a value of 100, the
timer T400 would attempt to be accessed. This would cause
an operation error since there is no T400 device available.

Mismatch among parameters

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)
(e <00r100 <o)

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 result

<Auto tuning is finished. — PID operation is not started.>
Because the set value was fluctuated during auto tuning, auto
tuning was not executed correctly.

Set the sampling time to a value larger than the output change
cycle, or set a larger value for the input filter constant.

After changing the setting, execute auto tuning again.
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Error
code

PLC
operation
at error
occurrence

Contents of error

Action

Operation error [M8067(D8067)]

6753

6754

6755

6756

6757

6758

6759

6760

6762

6763

6764

6765

6770

Continues
operation

<Limit cycle method>
Auto tuning operation direction mismatch

<Limit cycle method>
Abnormal PV threshold (hysteresis) set value for auto tuning
(SHPV < 0)

<Auto tuning is forcibly finished. — PID operation is not
started.>
Check whether the target setting contents are correct.

<Limit cycle method>

Abnormal auto tuning transfer status

(Data of device controlling transfer status is abnormally
overwritten.)

<Auto tuning is forcibly finished. — PID operation is not
started.>

Ensure that devices occupied by PID instruction are not
overwritten in the program.

<Limit cycle method>
Abnormal result due to excessive auto tuning measurement
time (ton > 1, ton <0, 1 < 0)

<Auto tuning is forcibly finished. — PID operation is not
started.>

The auto tuning time is longer than necessary.

Increase the difference (ULV - LLV) between the upper limit
and lower limit of the output value for auto tuning, set a
smaller value to the input filter constant (a), 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.

<Limit cycle method>
Auto tuning result exceeds integral time.
(TI = outside range from 0 to 32767)

<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 (o), 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.

Input (X) specified by DSZR or ZRN instruction is already
used in another instruction.

Check to make sure the input (X), as specified by DSZR or
ZRN instruction, is not being used for the following purposes:
- Input interrupt
- High-speed counter C235 to C255
- Pulse catch M8170 to M8175
- SPD 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.

EEPROM access error

Something may be malfunctioning inside the PLC. Consult
your local Mitsubishi Electric representative.

Special block error [M8449 (D8449)]

00201 General data sum error
—_— Verify that extension cables are correctly connected.
00217 General data message error
This error occurs in the execution of operation.
* Review the program and check the contents of the
« | Continues operands used in applied instructions.
(080 operation FROM/TO error « Verify that the specified buffer memories exist in the
counterpart equipment.
« Verify that extension cables are correctly connected.
¢ Check the cable connection between the programming
090" Peripheral equipment access error panel (PP) / programming device and the PLC.
« Verify that extension cables are correctly connected.
*1.  The unit number 0 to 7 of the special function unit/block error is put in .
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10.7

Troubleshooting

— For the procedures on running and stopping the PLC, refer to Section 10.2.
— For the procedures on operating peripheral devices, refer to the manuals for the peripheral devices.

10.7.1 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 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.
* 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.
10.7.2 24 V DC input does not operate (main unit and input/output extension blocks)
— For inputs and outputs of special function blocks, refer to each manual.
1. Input does not turn on.
In the FX3GC-32MT/D, remove the external wiring, short-circuit the COM terminal and an input terminal, and
then check using the LED or programming tool whether the input turns ON.
In the FX3GC-32MT/DSS, remove the external wiring, and apply 24 V DC between the COMA terminal and
an input terminal in reference to Section 5.2. Check using the LED or programming tool whether the input
turns ON.
After confirmation, take the countermeasures shown in the table below.
Countermeasures
When the input Check whether a diode or parallel resistors is not built in the input equipment.
turns ON If a diode or parallel resistors is built in, refer to Subsection 5.2.4.
In the FX3GC-32MT/D, remove the external wiring, and confirm using the tester that the voltage between the
COM terminal and an input terminal is approximately 24 V DC.
* When the input voltage is less than 20.4 V DC, check whether the supply voltage in the PLC and extension
power supply unitis "24 V DC +20% -15%".
When the input « Check the external wiring, connected equipment configuration and extension cable connection.
does not turn ON In the FX3GC-32MT/DSS, confirm using the tester that the voltage between the COMA terminal and an input
terminal is approximately 24 V DC.
*  When the input voltage is less than 20.4 V DC, check whether the supply voltage in the PLC and extension
power supply is "24 V DC +20% -15%".
« Check the external wiring, connected equipment configuration and extension cable connection.
2. Input does not turn off.

Check for leakage current from input devices.
If the leakage current is 1.5 mA or more, it is necessary to connect a bleeder resistance.
— For details on the measures, refer to Subsection 5.2.4.
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10.7.3

Cautions in registering keyword

. Cautions in registering keyword

The keyword limits access to the program prepared by the user from peripheral devices.

Keep the keyword carefully.

If you forget the keyword, you cannot operate the PLC online from the programming tool depending on the
type of the programming tool and the registered keyword.

. Cautions in using peripheral devices not supporting the 2nd keyword

Sequence programs where the second keyword has been registered cannot be all-cleared using a peripheral
device that does not support the second keyword.

. Cautions in using peripheral devices not supporting the customer keyword

Sequence programs where the customer keyword has been registered cannot be all-cleared using a
peripheral device that does not support the customer keyword.

Non-resettable protect function
When the non-resettable protect function is set, the protect function cannot be reset.
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Appendix A: Version Information and Peripheral Equipment
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uonewou|

Connectability B
wo
23
Appendix A-1 Version Upgrade History 85
o9
20
Appendix A-1-1 How to look at manufacturer's serial number
The year and month of production of the product can be checked on the name plate, and "LOT" indicated on %
the front of the product. §

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

Example nameplate (manufacturer's serial number: 1210001)

18I uonANLSU| U s80IA9(] [e10eds

o OG 3\
MITSUBISHI PROGRAANARLE
MODEL
; : FXsac— 32MT/D
Right side | (5 8W MAX
: » | oUT:5~30vDC 0.1A
] S/N 1210001, E
ﬂiﬁ by e e m o
1 583
AMITSUBISHI ELECTRIC CORPORATION %3 8
[ LMADE\NJAPAN ) g‘ g
e = 3
w0 * Actual product nameplate differs from the example shown above. S s
L—Ju v

0 F
L 288
Control number 333
O 3=
283
Month (Example: Jan.): 0 29
1 to 9 = January to September, %E*

"

X = October, Y = November, Z = December

Year (Example: 2012): Last two digit of year

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

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

Year (Example: 2012): Last two digit of year
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Appendix A-1-2 Version check method

In FX3Gc PLCs, users can obtain the PLC version information by monitoring special data register D8001
(decimal number).

D8001

PLC type and
version

L |— Version information (Example: Ver. 1.40)
PLC type (Example: 26 = FX3Gc PLC)

Appendix A-1-3 Version upgrade history

FX3GcC Series performed the following upgrade.

Version Manufacturer's serial number Contents of version upgrade

First product

Ver. 1.40 121 (January, 2012) (Corresponds to FX3G PLC Ver. 1.40.)

Appendix A-2 Programming Tool Applicability

Appendix A-2-1 Applicable versions of programming tool

GX Works2 English version (SWCDNC-GXW2-E) is applicable to FX3Gc PLCs from the following versions.
Select FX3G as the PLC type when creating programs for FX3GC PLC using GX Developer.

Model name
FX3GC PLC version (Media model name is | Applicable GX Works2 version Remarks
shown below.)
GX Works2
Ver. 1.40 SWEIDNC-GXW2-E Ver. 1.77F or later

Appendix A-2-2 In the case of programming tool (version) not applicable

Inapplicable programming tools can program by setting alternative model.

1. Alternative model setting

Model to be programmed Model to be set Priority High - Low
FX3Gc PLC FX3GC - FX3G - FXIN™ - FX2N™1

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

2. 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.

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

» Use a programming tool that can select the FX3G model to program using the built-in USB port.
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Appendix A-2-3 Program transfer speed and programming tools

1. Built-in USB communication
The FX3Gc PLC has a built-in USB communication port, and performs program writing, program reading and
monitoring at high speed (12 Mbps) with a personal computer that supports USB.

1) Supported programming tools™!
GX Works2 (Ver. 1.08J or later), GX Developer (Ver. 8.72A or later)

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

*1. Select FX3G when using a programming tool that does not support the FX3Gc PLC.

2. RS-422/RS-232C communication
The FX3cc PLC can write and read programs and perform monitoring at 115.2 kbps through RS-422
/RS-232C communication.

1) 115.2 kbps supported programming tools 2
GX Works2 (Ver. 1.08J or later), GX Developer (Ver. 8.72A or later), FX-30P (Ver. 1.00 or later)

2) 115.2 kbps supported interfaces

- Standard built-in port (RS-422)
When the RS-232C/RS-422 converter FX-232AWC-H is connected.

- Special adapter FX3u-232ADP(-MB) for RS-232C

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

*2. Select FX3G when using a programming tool that does not support the FX3Gc PLC.

Appendix A-2-4 Cautions on connecting peripheral equipment by way of special adapter.

When connecting peripheral equipment (programming tool or GOT [CPU direct connection]) by way of the

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).

E3)

FX Parameter,

Wemory Capacity WPLC Name WPLC System(1] PLC Systemiz) lPosit\oning ]

CHI -
The setting contents are cleared when unchecked.
hen communicate with G iorks2, GOT, ete, by PLC using optional board for F2 etc.,

R ate
-- f3120 special register of PLC must be O cleared, and must be unchecked. )
etting

\

Leave this unchecked.
=

=
e
-

r

Frint Window... | Print Windaw Preview pefaut | check End Canrcel
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Appendix A-2-5 Cautions on write during RUN

Programming tools supporting write during RUN
When using a programming tool that does not support the FX3Gc PLC, write during RUN is enabled only for
the range of functionality available in the PLC selected as the alternative model.
For operating procedure and cautions on write during RUN, refer to the following manuals.
— Refer to the manual of the programming tool used
— Refer to the manual of the PLC selected as the alternative model

Programming tool Version Remarks

Writing in the instruction and device ranges during RUN is supported in FX3G PLCs earlier than

GX Works2”" Ver. 1.40.
(SWIODNC-GXW2-E) | Ver. 1.62Q or later | Writing in the instruction and device ranges during RUN is supported in FX3G PLCs Ver. 1.40.

Ver. 1.77F or later | Writing in the instruction and device ranges during RUN is supported in FX3GC PLCs Ver. 1.40.
Ver. 2.00A or later | Writing in the instruction and device ranges during RUN is supported in FX2N PLCs Ver. 1.00.
Ver. 5.00A or later | Writing in the instruction and device ranges during RUN is supported in FX1N PLCs Ver. 1.00.

Ver. 1.08J or later

GX Developer*2

(SWOID5C-GPPW-E) | Ver. 8.72A or later Writing in the instruction and device ranges during RUN is supported in FX3G PLCs earlier than

Ver. 1.10.
Ver. 8.78G or later | Writing in the instruction and device ranges during RUN is supported in FX3G PLCs Ver. 1.10.

FX-PCS/WIN-E2 Ver. 3.00 or later |Writing in the instruction and device ranges during RUN is supported in FX1N PLCs Ver. 1.00.

*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.

Cautions on write during RUN

Item Caution

Program memories which can be

written in RUN mode Built-in EEPROM

Number of program steps which can be 256 steps or less after edition (addition/deletion)
written for circuit change in RUN mode (including NOP immediately after circuit blocks except final circuit)

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

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

« TBL (FNC152) instruction

Circuit blocks which cannot be written in
RUN mode

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

Step FNC 04
El

0

—n—O Added, deleted, or changed
—O
——O
FNC 06

Pointer for FEND
interrupt | _—| abel | is inserted by editing the circuit block

10014 ,_O
—n—o Added, deleted, or changed

FNC 03
IRET

END
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Item

Caution

Circuit blocks which require attention
on operation after write during RUN

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

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

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

Avoid write during RUN to a circuit block including the following instruction during execution.
If write during RUN is executed to such a circuit block, the PLC immediately stops pulse output.
« PLSV (FNC157) instruction [without acceleration/deceleration operation]

Avoid write during RUN to a circuit block including the following instructions during execution 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) and IVMC (FNC275) instructions

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

» Instructions for rising edge pulse
When write during RUN is completed for a circuit including an instruction for rising edge pulse, the
instruction for rising edge pulse is executed if a target device of the instruction for rising edge pulse or
the operation condition device is ON.
Target instructions for rising edge pulse: LDP, ANDP, ORP, and pulse operation type applied
instructions (such as MOVP)

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

*1 The PLS instruction is not executed.

Writing in RUN mode to circuit blocks including the following instructions results in the following operation
* MEP instruction (Conversion of operation result to leading edge pulse instruction)
When completing Write during RUN to a circuit including the MEP instruction, the execution result of the
MEP instruction turns ON (conducting state) if the operation result up to the MEP instruction is ON.
* MEF instruction (Conversion of operation result to trailing edge pulse instruction)
When completing Write during RUN to a circuit including the MEF instruction, the execution result of the
MEF instruction turns OFF (nonconducting state) regardless of the operation result (ON or OFF) up to
the MEF instruction.
When the operation result up to the MEF instruction is set to ON once and then set to OFF, the
execution result of the MEF instruction turns ON (conducting state)

Operation result up to MEP/MEF instruction MEP instruction MEF instruction
OFF OFF (nonconducting) | OFF (nonconducting)
ON ON (conducting) OFF (nonconducting)

Others

*  When writing during RUN with GX Works2 Ver. 1.08J or later, GX Developer Ver. 8.72A or later, the
program is as follows.
When the number of program steps is reduced by deletion of contacts, coils and applied instructions,
the program capacity becomes smaller by as many as the reduced number of steps.
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Appendix A-3 Precautions on Use of (Built-in USB) Programming Port

Make sure to set the contents described in this section when executing circuit monitor, device monitor,
program reading/writing, etc. in the FX3Gc PLC using the (built-in USB) programming port and GX Works2.
Communication using the (built-in USB) programming port is disabled when using programming software that
cannot select the FX3G or FX3GC model.

Appendix A-3-1 Installation of USB driver

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

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

Appendix A-3-2 Setting in GX Works2

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

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

3. Select [USB].

nsfer Setup Connection1

5

Serial CC IE Cont CC-Link. Ethernet CC IE Field ) Series MET(IT) PLC

o NET/10(H) Eoard Board Eoard Bus Eoard Board
Board JJ
con [cong = Double-click it.
3
W
PLC IE Cont CC-Link. Ethernet 24 GOT CC IE Field CC IE Field
Modde (H) Module Module MasterjLocal  Communication
le Madue  Head Madule | *|

PLC Mode | FRCPU

PC side I/F Serial Setting x PC side I/F Serial Setting 3
;n]i & rezme o | Conmsction Chanmel st |~ passoc
o Specificati i -LISE- -LISE-| | 5By J5E-|
o Specification (include Fi-USB-Ak | FX3U-UISE-BD) Cancel PLC Direct Coupled Setting include FX-USE-Aw | FX3L-USE-BD) Cancel
" use
Setup,.. ConnctiofPPRst
Time Out {Sec.) | 5 COM Part COM 1 hd —_—
PLC Type
Transmission Speed  [115,2kbps h ,7
CCIE Cont CCIE Fig)
MET/1O(H) JJ System Image... \
;
p—— Select [USB]
CCIE Cont CC IE Field Ethernet CC-Link. 24
NET/L0(H) e Cancel
3

Accessing Host Station

SIS =

4. Click the [OK] button to finish the setting.
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Appendix A-4 Cautions on using FA transparent function in GOT1000 Series
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When monitoring circuits, device monitor, etc. or reading/writing programs in an FX3Gc PLC from GX Works2
using the FA transparent function by way of USB in the GOT1000 Series, make sure to execute the following

setting. B
1. Double-click the Connection Destination view — [Connection Destination] — [(Connection o
target data name)] in the Navigation window of GX Works2. 23
The [Transfer Setup Connection1] is displayed. 83
o5
S o
2. Double-click [Serial USB] of the PC side I/F to display [PC side I/F Serial Setting]. ®
3. Select [USB].
g3
PC side IjF J J ﬁ‘\ J J J J ;8 (o8
Serial CC IE Cont CC-Link. Ethernet CC IE Field Q Series MET(TI) PLC g c?
HaE MNET/10{H) Board Board Board Bus Board Board S <
Board g} =)
con [cong (" Double-click it. &
PLC side IjF W
PLC TE Cont CC-Link. Ethernst 24 GOT CCIE Field CC TE Field D
Module i(H) Module Module Master/Local  Communication
le Modue  HeadModde | *] =
PLC Mode | FXCPU &
2
PC side I/F Serial Setting PC side I/F Serial Setting g
=l
’?‘;5 & Ro-233C ’T‘ Connection Channel Lt |~ po gene (z_
o Specification ; Er;:ude Fi-LISE- | FX3U-USB-ED) p— PLE Direct Cougled Setting - Ufw ;:ude FX-LISE-Aw | FX31-USB-B0) p— E
Time Out (Sec.) | 5 COMPart [com:s =] m & Q
ransmission Spee 3 - RUE T g C?J- 3
J T Speed  |115.2Kbp: §§§
Rergy ST%
O y g S
L e Select [USB] 5 ;
| x| _
EETIEE(DQT CC IE Field Ethernet CC-Link 24 f— F
Accessing Host Station Jj 3oT
R =N
322
233
ANAN —= 25
g

4. Double-click [GOT] of the PLC side I/F to display [PLC side I/F Detailed Setting of GOT].
5. Select [FXCPU].

PLC side I/F Detailed Setting of GOT le

* PLC Module/CC IE Field Ethernet Adapter K
Setup

Caniel
PLC Mode FrCPU -

il

I via GOT-F900 transparent mode

T Select [FXCPU]

24

i

6. Click the [OK] button to finish the setting.
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Appendix A-5 Cautions on using transparent port (2-port) function of GOT-
F900 Series

When monitoring circuits, device monitor, etc. in an FX3Gc PLC from GX Works2 using the transparent (2-
port) function in the GOT-F900 Series, make sure to execute the following setting.

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

2. Double-click [Serial USB] of the PC side I/F to display [PC side I/F Serial Setting].
3. Select [RS-232C] in setting shown below, and set [COM port] and [Transmission Speed].

e p Connection
Serial CCIE Conk CC-Link Ethernet CC IE Field Q Series
i MET/10(H) Board Board Board Bus Board Board

o e Doubleciox )
N\ 1 .|

PLC E Cork CC-Link Ethernet G0T CC IE Field CC IE Field

Module L O(H) Madule Madule Master/Local  Communication
Modue  Head Mocule |

PLC Mode | FXCPU

[

PC side I/F Serial Setting

.—'“] @ RS-232C ok Connection Chanrel List...
Mo Specificats 1156~ I-LISE-
o Speciication Ginclude FX-LISE-AW | FX3U-LSB-ED) pr— -
© Use _
Setup... Connaction Test
Time Out {Sec.) | 5 COM Part COM 1 - —_— ]
FLC Type
Transmission Speed  |115.2kbps v —————
CCIECont  CCIEFe
WET/LOH) ] System Image. ..
»
TEL {FXCPUY. .
oK
CCIECont  CCIEFeld  Ethermet CC-Link C24
NET/LO(H) £l Cancel
»

Accessing Host Station

ggaa ——=

4. Double-click [GOT] of the PLC side I/F to display [PLC side I/F Detailed Setting of GOT].

5. Select [FXCPU] in setting shown below and put a check mark to the check box [via GOT-
F900 transparent mode] .

PLC side I/F Detailed Setting of GOT

" PLC Module/CC IE Field Ethernet Adapter K
Setup

Cancel
PLZ Mode F{CPL -

— ——— Select [FXCPU]

C|7 via GOT-FI00 transparent mode

Coco [~ Put a check mark to the
check box [via GOT-F900
transparent mode]

|

—
Joas -]
[eiss =1

6. Click the [OK] button to finish the setting.
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Appendix A-6 Other Peripheral Equipment Applicability
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Appendix A-6-1 Other Peripheral Equipment Applicability

Model name Applicability Remarks -
Standard monitor OS, communication driver and option OS which support the FX3GC PLC E_gi

are required. §= 3

For details, refer to the GOT manual. g-§

z®

This series is subject to the following restrictions when connected using unsupported
standard monitor OS, communication driver or option OS.

Contents of restrictions
« When connected using standard monitor OS, communication driver and option OS
which support the FX3G PLC
GOT1000 Series Applicable - Programming is enabled only in the function ranges such as instructions, device
ranges and program sizes available in the FX3G PLC.
*  When connected using standard monitor OS, communication driver and option OS
which do not support the FX3G PLC
- Programming is enabled only in the function ranges such as instructions, device
ranges and program sizes available in the FX1N and FX1NC PLCs.
- The list editor function for MELSEC-FX is not available. When using the list editor
function for MELSEC-FX, upgrade the standard monitor OS, communication driver
and option OS to the version compatible with the FX3GC PLC.

(-0008Q'-0008IN)

1S uonNSy| U s80IA9(] [e10eds 0

Check the applicability of other items in the GOT manual.

F940WGOT Not available | The following restriction applies when connected. E
=g=giav]
F940GOT F940 Handy GOT | Not available | Contents of restrictions % % cg
- Programming is enabled only in the function ranges such as instructions, device ranges 8= ‘é_
F930GOT(-K) Not available | 5y program sizes available in the FX1N and FX1NC PLCs. g %
H o
F920GOT(-K) Not available For applicable models, refer to the GOT manual. 5 7
ET-940 Not available | For connection using the 2-port interface function, refer to Appendix A-5. F
The following restriction applies when connected.

33T
R3]
Contents of restrictions ?D-% =]
FX-10DM(-SETO) Not available |Programming is enabled only in the function ranges such as instructions, device ranges - g_cg
and program sizes available in the FX1N and FX1NC PLCs. g ,.:n9'~

wn C

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

FX-10DU Not available |It is limited to the device range and function range supported by the highest class model
(FX1N or FX2N) applicable in the product version.

For supported models and device ranges, refer to the FX-10DU-E/FX-20DU-E User's
Manual (Manual No. JY992D54801).
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Appendix B: Performance Specifications

Item Performance
Operation control system Stored program repetitive operation system with interruption function
I yhom iy PR — Batch processing system (when END instruction is executed)
P P 4 Input/output refresh instruction and pulse catch function are provided.
Programming language Relay symbol system + step-ladder system (SFC notation possible)
Max. memory capacitv/type 32000-step/EEPROM memory
: ry cap: yityp Max. allowable write: 20,000 times
Program memorv | Writing function durin Provided (Program can be modified while the PLC is running.)
9 i running 9 For the writing function during running,
9 refer to Appendix A-2-5.
Keyword function With keyword/Customer keyword function
Built-in
Real-time clock | Clock function™ 1980 to 2079 (with correction for leap year)
2- or 4-digit year, accuracy within +45 seconds/month at 25 °C
. . . Sequence instructions: 29
Kinds of Baslstuceegs Step-ladder instructions: 2
instructions — - -
Applied instructions 122 kinds
Basic instructions Standard mode”™ : 0.21 us/instruction
Processing Extension mode™ : 0.42 ps/instruction
speed Applied instructions Standard mode™ : 0.5 us to several hundred ps/instruction
Extension mode™ : 1.2 us to several hundred ps/instruction
(1)Extension-combined 128 points or less
number of input points (3)Total points (1) + (2) < (3) total number of points is
(2)Extension-combined 128 points or less 128 or less.
Number of number of output points p
input/output @R T BEPET
cllie emote number o .
p points (CC-Link) 128 points or less
(3).+ (4) total number of 256 points or less
points
Input rela X000 to X177
LT P y The device numbers are octal.
relay Output relay Y000 to Y177
For general MO to M383 384 points
EEPROM keep M384 to M1535 1152 points
Auxiliary rela
v Y For general ™ M1536 to M7679 6144 points
For special M8000 to M8511 512 points
For initial state .
(EEPROM keep) S0 to S9 10 points
State EEPROM keep S10 to S999 990 points
For general 2 S1000 to S4095 3096 points
100 ms TO to T191 192 points 0.1to 3,276.7 sec
100 ms
[for subroutine/ T192 T199 8 points 0.1 to 3,276.7 sec
interruption subroutine]
Timer 10 ms T200 to T245 46 points 0.01 to 327.67 sec
(on-delay timer) |1ms accumulating type )
(EEPROM keep) T246 to T249 4 points 0.001 to 32.767 sec
100 ms accumulating type .
(EEPROM keep) T250 to T255 6 points 0.1to 3,276.7 sec
1ms T256 to T319 64 points 0.01 to 327.67 sec
(1|f°':';i :epral) CotoC15 16 points
Counter T Counting from 0 to 32,767
its up .
(EEPROM keep) C16 to C199 184 points
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Item

Performance

Counter

32 bits up/down
(For general)

C200 to C219

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

32 bits up/down
(EEPROM keep)

C220 to C234

+2,147,483,647
15 points

High-speed
counter

1-phase 1-count input in
both directions

(32 bits up/down)
(EEPROM keep)

C235 to C245

1-phase 2-count input in
both directions

(32 bits up/down)
(EEPROM keep)

C246 to C250

2-phase 2-count input in
both directions

(32 bits up/down)
(EEPROM keep)

C251 to C255

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

For general .
(16 bits) DO to D127 128 points
For EEPROM keep .
(16 bits) D128 to D1099 972 points
*2
For general D1100 to D7999 6900 points
Data register (16 bits)
(32_ bits when File reqister Maximum 7000 Can be set as file registers in units of
paired) (EEPR%M keep) D1000 to D7999 oints 500 points from D1000 in the program
P P area (EEPROM) using parameters.
For special .
(16 bits) D8000 to D8511 512 points
For index V0 to V7 16 points
(16 bits) Z0to 77 P
- 2
Extension For general RO to R23999 24000 points
register (16 bits)
Extfensmn file For E.EPROM keep ERO to ER23999 24000 points Stc?red in the EEPROM built-in the main
register (16 bits) unit.
For branching of JUMP and PO to P2047 2048 points for CJ llnstructlons and CALL
. CALL instructions
eliiey Input interruption 1000 to 150001 6 points
Timer interruption 16000 to 180101 3 points
Nesting For master control NO to N7 8 points | For MC instructions
16bits -32,768 to +32,767
Decimal number (K) _
32bits -2,147,483,648 to +2,147,483,647
i 16bits 0 to FFFF
Constant Hexadecimal number (H) -
32bits 0 to FFFFFFFF
128 -126 -126 128
Real number (E) 30bits -1.0x2“°t0-1.0x2'“°,0,1.0x 2 to1.0x2

Decimal-point and exponential notations are possible.

*1.  The current time of the clock is backed up by the capacitor built-in the PLC. Supply the power to the
PLC for 30 minutes or more to completely charge this large-capacity capacitor.
(The capacitor works for 10 days (atmosphere: 25 °C )
The current time can be backed up by the battery when the optional battery is incorporated.

— For details on the battery, refer to Chapter 9.

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

— For the parameter setting method, refer to Chapter 9.

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

— For parameter settings, refer to the Programming Manual.
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C Operation of Special Devices

C-1 Special Auxiliary Relay (M8000 to M8511)

Appendix C: Operation of Special Devices

The device numbers and functions of the special auxiliary relays (indicated as "special M" in tables) and
special data registers (indicated as "special D" in tables) are shown below.

Note that functions of certain devices vary depending on the series of the PLC.
Do not use the undefined / blank special auxiliary relays and special data registers in the sequence program

since they are occupied by the CPU.

In addition, do not activate or write to the devices with brackets on the first letter such as [M]8000 or [D]8001
in the program.

— For detailed explanation, refer to the Programming Manual.

Appendix C-1 Special Auxiliary Relay (M8000 to M8511)

Correspond-
Number and . . i -
Operation and function ing special
name R
device
PLC Status
[M]8000
RUN monitor RUNt I -
NO contact nput | I_I
(M]8001 ,I\EArBrg?gccurrencla
RUN monitor —_— -
NC contact i i
[M]8002 M8000 | |
Initial pulse -
NO contact M8001
8003 meooz [| ]
Initial pulse M8003 U -
NC contact - .
1 scan time
(M]8004 ON when either M8060, M8061,
M8064, M8065, M8066, or M8067 D8004
Error occurrence .
is ON.
[M]8005 ON when battery voltage is below D8005
Battery voltage low | the value set in D8006.
[M]8006 It is set when battery voltage low is D800G

Battery error latch

detected.

[M]8007

Not used
[M]8008 -
[M]8009 ON when 24 V DC power fails in )
24V DC down special function block.

Number and
name

Operation and function

Correspond-
ing special
device

[M]8010 Not used -
[1'\(/I)]§10$1<1Iock ON and OFF in 10 ms cycle )
(ON: 5 ms, OFF: 5 ms)

pulse

[1“33)8?711320|ock ON and OFF in 100 ms cycle }
(ON: 50 ms, OFF: 50 ms)

pulse

[M]8013 ON and OFF in 1sec cycle )

1sec clock pulse (ON: 500 ms, OFF: 500 ms)

[M]8014 ON and OFF in 1min cycle

1min clock pulse

(ON: 30 sec, OFF: 30sec)

Clock stop and preset

M 8015 For real time clock .
Time read display is stopped
M 8016 For real time clock .
M 8017 +30 seconds correction )
For real time clock
[M]8018 Installation detection (Always ON) }
For real time clock
Real time clock (RTC) error
M 8019 For real time clock .
[M]8020 ON when the result of addition/ )
Zero subtraction is 0.
[M]8021 ON when the result of subtraction is )
Borrow less than the min. negative number.
ON when 'carry' occurs as a result
&?022 of addition or when an overflow -
vy occurs as a result of shift operation.
[M]8023 Not used -
M 8024"" BMOQV direction specification )

(FNC 15)

M 8025 to M 8027

Not used

Interrupt permission during FROM/

M 8028 TO (FNC 78 and 79) instruction -
execution.

[M]8029 ON when operation such as DSW

Instruction -

execution complete

(FNC 72) is completed.

*1. Cleared when PLC switches from RUN to STOP.
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Correspond- Correspond-
Number and . . i . Number and . . . "
name Operation and function ing special name Operation and function ing special
device device
PLC Mode Interrupt Disable
M 8030°1 When M8030 set to ON, LED on M 8050
B LED OFF PLC is not lit even if low battery - (Input interrupt) -
attery voltage is detected. 1000J disable™
- - — - * If an input interrupt or timer
. i thls special auxiliary r.elay 'S M 8051 interrupt occurs while a special
M 803171 activated, the ON/OFF image (Input interrupt) auxiliary relay for that interrupt -
Non-latch memory |memory of Y, M, S, T, and C, and - . 4 .
) 1100 disable (M8050 - M8058) is ON, the
all clear present values of T, C, D, special interrunt will not operate
data registers and R are cleared to M 8052 P p y
; For example, turning M8050 ON
zero. (Input interrupt) disab he 1000 i -
M 8032 However, file registers (D) in 12001 disable™ hles:ceesthet: ienterru t rtl)Ttelr:::plts
Latch memory program memory, and extension - M 8053 ’ P .
all clear file registers (ER) are not cleared ; not processed even in an
: (Input interrupt) allowable program area. -
M 8033 When PLC is switched from RUN 13000 disable™
Memory hold to STOP, image memory and data - M 8054 e If an input interrupt or timer
STOP memory are retained. (Input interrupt) interrupt occurs while a special )
M 80341 All external output contacts of PLC i 14007 disable™ auxiliary relay for_ that interrupt
All outputs disable | are turned OFF. (M80S0 - M8058) is OFF.
M 8055 a) The interrupt will be
M 8035 ) (Input interrupt) accepted. -
Forced RUN mode 15007 disable™ b) The interrupt routine will be
M 8036 Refer to Programming Manual for ) M 8056 processed promptly if it is
Forced RUN signal | details. (Timer interrupt) permitted by the EI (FNC
M 8037 ) 4 04) instruction. However, if -
Forced STOP signal - I60J0] disable the DI (FNC 05) instruction
M 8057 disables interrupts, the
[M]8038 Communication parameter setting| D8176 to (Timer interrupt) interrupt program will not _
Parameter setting | flag (for N:N network setting) D8180 170000 disable™ be processed until EI (FNC
M 8039 When M8039 is ON, PLC waits V8058 04) permits the interrupts.
Constant scan until scan time specified in D8039 D8039 ) )
: ) (Timer interrupt) -
mode and then executes cyclic operation. ) "
- - 18011 disable
1. Executed at END instruction M 8059 Not used »
Step Ladder and Annunciator *4.  Cleared when PLC switches from RUN to STOP.
M 8040 While M8040 is turned ON, transfer ) .
Transfer disable between states is disabled. Error Detection
80412 Transfer from initial state is [M]8060 1/0 configuration error D8060
[T I o enabled in automatic operation - [M]8061 PLC hardware error D8061
ranster sta mode. 5 - —
[M]8062 Serial communication error [ch0] D8062
[M]8042 Pulse output is given in response ) Serial — 1
Start pulse to a start input. [M]8063°%® [ciq? communication error D8063
M 80432
Zero return Set this in the last state of zero ) [M]8064 Parameter error D8064
return mode.
complete nggg
*2 [M]8065 Syntax error
M 8044, Set this when machine zero return ) D8314
Zerolpomt is detected. D8315
condition D8066
M 8045 Disables the 'all output reset' D8069
All output reset function when the operation mode - [M]8066 Ladder error D8314
disable is changed. D8315
63 ON when M8047 is ON and either D8067
[M]804 of SO to S899 or S1000 to S4095is|  M8047 . , D806Y
STL state ON active. [M]8067°7 Operation error D8314
*3 D8315
M8047= D8040 to D8047 are enabled when| D8040 to
STL monitoring M8047 is ON D8047 D8068
enable ’ M 8068 Operation error latch D8312
[M]8048"3 ON when M8049 is ON and either ) D833
Annunciator operate | of S900 to S999 is ON. M 80698 1/0 bus check -
M 80492 D8049 is enabled when M8049 is D8049 *5.  Cleared when PLC power supply from OFF to ON.
Annunciator enable | ON. M8048

*2.  Cleared when PLC switches from RUN to STOP.
*3. Executed at END instruction.

*6.  Serial communication error 2 [ch2] PLC is detected by

M8438.

*7.  Cleared when PLC switches from STOP to RUN.

*8.  When M8069 is ON, I/O bus check is executed.

231

>

uonewou|
UOISIOA

v

suoneoyoads
9oUBWLIONAd

(-0008a'-0008IN)

1S uonNSy| U s80IA9(] [e10eds

m

Kisneq

uoljenodsuesy
10} suopnedald

jo Bupuey “T1

saje)s Jaquis
N3 ul sauayeq




FX3GC Series Programmable Controllers C Operation of Special Devices

User’'s Manual - Hardware Edition C-1 Special Auxiliary Relay (M8000 to M8511)
Number and . . (?orrespopd- Number and . . C.orrespoPd-
Operation and function ing special Operation and function ing special
name name
device device
Parallel Link RS (FNC 80) and Computer Link [ch1]
Parallel link [M]8120 Not used -
M 8070 Seth807O when using master - \e12172 RS (FNC 80) instruction: .
station. M Send wait flag
Parallel link ; [
. . . RS (FNC 80) instruction:
M 807171 Seth8071 when using slave - M 812272 Send request D8122
station. RS (FNC 80) instructi
- - instruction:
(M}8072 Parallel link . i M 8123 Receive complete fiag D8123
ON when operating
- (M]8124 RS (FNC 80) instruction: )
Parallel link Carrier detection flag
[M]8073 ON when M8070 or M8071 -
setting is incorrect M]8125 Not used -
*1.  Cleared when PLC switches from STOP to RUN. (M]8126 Computer link [ch1]: Global ON
M]8127 Computer link [ch1]:
Pulse width/Pulse period measurement function On-demand send processing
[M]8075 Pulse width/Pulse .period ) M 8128 Computer link [ch1]: D8127
measurement setting flag On-demand error flag D8128
[M]8076 [X000] Pulse width/Pulse period D8074 to Computer link [ch1]: D8129
measurement flag D8079 On-demand Word/Byte
: : M 8129 changeover
[X001] Pulse width/Pulse period D8080 to . .
[M]8077 measurement flag D8085 RS (FNC 80) instruction:
Time-out check flag
[X003] Pulse width/Pulse period D8086 to -
[M]8078 measurement flag D8091 *2. Cleared when FI:’:LC switches from RUN to STOP or RS
MI8079 [X004] Pulse width/Pulse period D8092 to instruction is OFF
measurement flag D8097 Positioning [PLSY, PLSR instruction]
M 8080 [X000] Pulse period measurement D8074 to M 8145 [Y000] Pulse output stop command »
mode D8079
- M 8146 [Y001] Pulse output stop command -
[X001] Pulse period measurement D8080 to
M 8081 mode D8085 (M]8147 [Y000] Pulse output monitor )
- (BUSY/READY)
M 8082 [X003] Pulse period measurement D8086 to .
mode D8091 M]8148 [Y001] Pulse output monitor )
- (BUSY/READY)
M 8083 [X004] Pulse period measurement D8092 to —— .
mode D8097 Inverter Communication Function
[M]8150 Not used -
[M]8151 Inverter communication in D8151
0900 MB100 [Notused | execon )
Memory Information [M]8152" Inverter communication error [ch1] D8152
[M]8101 - 3 Inverter communication error latch D8153
[M]8102 Not used - [M]8153 [eh1]

————INotuse ———— [M|8154 -
[M]8103 - —[ ] Not used —
[M]8104 —  [M]8155 N
[M]8105 ON during writing in RUN mode - [M]8156 Inverter communication in D8156
V3106 execution [ch2]

_ M]8157"3 Inverter communication error [ch2] D8157
[M]8107 Not used -

_—— — . Inverter communication error latch

3
[M]8108 - [M]8158 [ch2] D8158
Output Refresh Error M]8159 Not used -
[M]8109 Output refresh error D8109

*3.  Cleared when PLC switches from STOP to RUN.

[M]8110 to [M]8119 | Not used -
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FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

C Operation of Special Devices
C-1 Special Auxiliary Relay (M8000 to M8511)

>

¥
Number and . i (Eorrespopd- Number and : : C.orrespoPd- % S
name Operation and function ing special name Operation and function ing special D>
device device <)
M 8160 Not used - [M]8180 -
M 8161712 8-bit process mode - [M]8181 Not used - B
M 8162 High speed parallel link mode - [M]8182 - %’E
— 8.0
[M]8163 - Data communication error =3
Msieda | (M]8183 (Master station) “5—’—. %
- J 53
—_——————— Data communication error @
_M8165  |Notused - (Mig184 (Slave station No.1)
[M]8166 - —
B [M]8185 Data communication error
M 8167 - (Slave station No.2) —r
- - — =
. SMOV (FNC 13) instruction: Data communication error =0
1 _ o
M 8168 HEX data handling function [M]8186 (Slave station No.3) 8 cn"_:'
o
[M]8169 Not used - (M]8187 Data communication error Dggglgto %g_
. Q
*1.  Cleared when PLC switches from STOP to RUN. (Slave station No.4) 28
*2.  Applicable to RS (FNC 80), ASCI (FNC 82), HEX (FNC 83), M]8188 Data communication error
and CCD (FNC 84) instructions. (Slave station No.5) D
Data communication error 5
Pulse Catch (M]8189 (Slave station No.6) &
M 81703 Input X000 pulse catch - (MI8190 Data communication error (g')"
M 817173 Input X001 pulse catch - (Slave station No.7) 5
M 81723 Mot X002 pul wh [M]8191 Data communication in execution
npu pulse catcl -
[M]8192 - E
M 8173"3 Input X003 pulse catch - MIB193 -
* =S5O 3
M 817473 Input X004 pulse catch - [M]8194 " é %5
M 8175 Input X005 pulse catch - [M]8195 - g<g
Not used g s
M 8176 - [M]8196 - s &
——————— 1 Notused =)
M 8177 - [M]8197 -
*3.  Cleared when PLC switches from STOP to RUN. M 8198 - F
M 8199 - e
Communication Port Channel Setting g 4
@
M 8178 Parallel link channel switch ) 5 é- %
(OFF: ch1/ON: ch2) w20
2m=
M 8179 N:N network channel switch™ - & c

*4.  The channel is specified by either creating or not creating
M8179 in setting program.
» ch1: not creating M8179 in setting program
« ch2: creating M8179 in setting program
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FX3GC Series Programmable Controllers

User’'s Manual - Hardware Edition

C Operation of Special Devices
C-1 Special Auxiliary Relay (M8000 to M8511)

Number and
name

Counter Up/down Counter Counting Direction

Operation and function

High Speed Counter Up/down Counter Counting Direction

M 8200 C200
M 8201 C201
M 8202 C202
M 8203 C203
M 8204 C204
M 8205 C205
M 8206 C206
M 8207 C207
M 8208 C208
M 8209 C209
M 8210 C210
M 8211 C211
M 8212 C212
M 8213 C213
M 8214 C214
M 8215 C215
M 8216 C216
M 8217 C217
M 8218 C218
M 8219 C219
M 8220 C220
M 8221 Cc221
M 8222 C222
M 8223 C223
M 8224 C224
M 8225 C225
M 8226 C226
M 8227 C227
M 8228 C228
M 8229 C229
M 8230 C230
M 8231 C231
M 8232 C232
M 8233 C233
M 8234 C234
M 8235 C235
M 8236 C236
M 8237 C237
M 8238 C238
M 8239 C239
M 8240 C240
M 8241 C241
M 8242 C242
M 8243 C243
M 8244 C244
M 8245 C245

When M8O[Ois ON, the
corresponding COOOO is
changed to down mode.

*  ON: Down count operation
» OFF: Up count operation

When M8 is ON, the
corresponding COOOO is
changed to down mode.

* ON: Down count operation
» OFF: Up count operation

Corres-
ponding
special
device

Number and
name

Operation and function

High Speed Counter Up/down Counter Monitoring

Corres-
ponding
special
device

- [M]8246 C246 -
- [M]8247 C247 -
- [M]8248 C248 |\when cOOODO of 1-phase 2- -
- [M]8249 C249 |input or 2-phase -
_ [M]8250 C250 | 2input counter is in down _
mode, the corresponding
- [M]8251 C251 | M8OOO turns ON. -
- [M]8252 C252 |+ OFF:Down count operation -
N [M]8253 C253 |°© ON:Up count operation N
- [M]8254 C254 -
- [M]8255 C255 -
- [M]8256 to [M]8279 | Not used -

Analog Special Adapter (Refer to Appendix C-3 for detail

M 8280 to M 8289

1st special adaptef1

M 8290 to M 8299

2nd special adapter*1

*1.  Connected analog special adapters are counted from the
main unit side.

Flag

[M]8300 to [M]8303 | Not used -
[M]8304 ON when the multiplication and )
Zero division calculated result is 0

[M]8305 Not used -
[M]8306 ON when the division calculated result )
Carry overflows

[M]8307 to [M]8311

Not used

[M]8312°2

Real time clock data lost error

[M]8313 to [M]8328

Not used

[M]8329

Instruction execution abnormal end

*2.  Backed up against power interruption, and automatically
cleared when M8312 itself is cleared or when the clock data

is set again.
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FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

C Operation of Special Devices
C-1 Special Auxiliary Relay (M8000 to M8511)

Correspond- Correspond-
Number and . . i . Number and . . . "
Operation and function ing special Operation and function ing special
name . name .
device device
Positioning RS2 (FNC 87) [ch0]
[M]8330 to [M]8337 | Not used - [M]8370 Not used -
9 PLSV (FNC157) instruction: M 83712 RS2 (FNC 87) [ch0] Send wait flag -
M 8338 ) ) ) -
Acceleration/deceleration operation -
M 83722 RS2 (FNC 87) [ch0] Send request D8372
[M]8339 Not used - RS2 (FNG 87) [eh0]
. 7)[c
p 2
(M]8340 [Y0O00] Pulse output monitor _ M 8373 Receive complete flag D8373
(ON: BUSY/ OFF: READY)
M]8374 to [M]8378 | Not used -
“ [Y000] Clear signal output function M] oMl otuse
M 8341 enable - V8379 RS2 (FNC 87) [(;,chO] ]
Time-out check fl
1 [Y000] Zero return direction Ime-out check flag
M 8342 specification - High Speed Counter Function
M 8343 [Y000] Forward limit - [M]8380 to [M]8387 | Not used -
M 8344 [Y000] Reverse limit R [M]8388 Contact for high speed counter )
*1 [Y000] DOG signal logi function change
signal logic reverse -
M 8345 g . 9 . M 8389 to M 8391 | Not used -
M 8346 E:\(/)g:)s]eZero point signal logic - M 8392 Function changeover device for )
C248 and C253
M 8347 N -
8 ot used [M]8393 Not used -
[Y000] Positioning instruction
[M]8348 activation - [M]8394 Not used -
M 8349"1 [Y000] Pulse output stop command - [M]8395 E;git"’” changeover device for -
[Y001] Pulse output monitor ) M18396 N
(M]8350 (ON: BUSY/ OFF: READY) {M;8397 Not used
” [Y001] Clear signal output function ) .
M 8351 enable Ring Counter
. [Y001] Zero return direction M 8398 Ring counter operation . D8398
M 8352 specification ) (in units of 1ms, 32 bits)™ D8399
M 8353 [Y001] Forward limit - [M]8399 Not used -
M 8354 [Y001] Reverse limit - *2.  Cleared when PLC switches from RUN to STOP or when
M 83551 [Y001] DOG signal logic reverse - RS2 instruction [ch0] is OFF. )
NooT Z R *3. 1ms ring counter (D8399, D8398) will operate after M8398
- ero point signal logic ) turns ON.
M 8356 reverse
M 8357 Not used - RS2 (FNC 87) [ch1]
— - M184 N N
(M]8358 [Y(t).011.P03|t|on|ng instruction ) [M]8400 ot used
activation [M]840174 RS2 (FNC 87) [ch1] Send wait flag -
1 N
M 8359 [Y001] Pulse output stop command M 84024 RS2 (FNC 87) [ch1] Send request D8402
[M]8360 to [M]8369 | Not used - N RS2 (FNC 87) [ohT] ron
*1.  Cleared when PLC switches from RUN to STOP. Receive complete flag
RS2 (FNC 87) [ch1] )
(M]8404 Carrier detection flag
RS2 (FNC 87) [ch1] )
(M]8405 Data set ready (DSR) flag
[M]8406 _
[M]8407 Not used -
[M]8408 N
M 8409 RS2 (FNC 87) [ch1] )

Time-out check flag

*4.  Cleared when PLC switches from RUN to STOP or when
RS2 instruction [ch1] is OFF.
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FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

Correspond-
Number and . . . .
Operation and function ing special
name .
device
RS2 (FNC 87) [ch2] and Computer Link [ch2]
[M]8410 to [M]8420 | Not used -
[M]8421*1 RS2 (FNC 87) [ch2] Send wait flag -
M 84221 RS2 (FNC 87) [ch2] Send request D8422
. RS2 (FNC 87) [ch2]
1
M 8423 Receive complete flag D8423
RS2 (FNC 87) [ch2]
(M]8424 Carrier detection flag )
RS2 (FNC 87) [ch2] )
(M]8425 Data set ready (DSR) flag
[M]8426 Computer link [ch2] Global ON
Computer link [ch2]
Mjg427 On-demand send processing
Computer link [ch2] D8427
M 8428 On-demand error flag D8428
Computer link [ch2] D8429
On-demand Word/Byte changeover
M 8429 RS2 (FNC 87) [ch2]
Time-out check flag
*1.  Cleared when PLC switches from RUN to STOP or when

RS2 instruction [ch2] is OFF.

Error Detection

[M]8430 to [M]8437 | Not used -
M 84382 Serial communication error 2 [ch2] D8438
[M]8439 to [M]8448 | Not used -
[M]8449 Special block error flag D8449
[M]8450 to [M]8459 | Not used -
Positioning
M 8460 to M 8463 | Not used -
DSZR (FNC150), ZRN (FNC156)
M 8464 instructions [Y000] D8464
Clear signal device specification
function enabled
DSZR (FNC150), ZRN (FNC156)
M 8465 instructions [Y001] D8465

Clear signal device specification
function enabled

[M]8466 to [M]8511

Not used

*2.

Cleared when PLC power supply from OFF to ON.

C Operation of Special Devices
C-1 Special Auxiliary Relay (M8000 to M8511)



FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

C Operation of Special Devices
C-2 Special Data Register (D8000 to D8511)

Appendix C-2 Special Data Register (D8000 to D8511)

>

uonewou|
UOISIOA

Number and
name

PLC Status

D 8000
Watchdog timer

Content of register

Default value is 200 ms

(in 1ms steps)

(Writes from system ROM at power
ON)

Value overwritten by program is
valid after END or WDT instruction
execution.

Correspond-
ing special
device

BCD converted
51 4 0 value

Number and
name

Clock

[D]8010
Present scan

v

suoneoyoads
9oUBWLIONAd

time"

Content of register

Accumulated instruction-execution
time from O step
(in units of 0.1ms)

Correspond-
ing special
device

[D]8011
Minimum scan

time"™

Minimum value of scan time
(in units of 0.1ms)

[D]8012
Maximum scan

Maximum value of scan time

B9
[D]8001 ime™ (in units of 0.1ms) 8 §-
PLC type and VR D8101 | r=
X ype an Version 1.40 =35
system version FX3GC Series D 8013 0 to 59 seconds Ss
Second data (for real time clock) £9
+ 2..2Ksteps D 8014 0 to 59 minutes
* 4..4Ksteps Minute data (for real time clock) D
[D]8002 . + 8..8K steps M8002 D 8015 0 to 23 hours 5
Memory capacity o If 16K' stepg or more D8102 Hour data (for real time clock) %
"K8" is written to D8002 and S
"16" or "32" is written to D8102. g 8(;1? 1f to 31 Idt?ys oo S
ay data or real time clocl L
[D]8003 Stores the memory type. ) y ( ) a1
Memory type 10H: Built-in memory in PLC D 8017 1to 12 months
Month data (for real time clock) E
.EEE BCD converted D 8018 2 digits of year data (0 to 99)
alue Year data (for real time clock) s82
[D]8004 v ear da sS85
Error number M M8004 D 8019 288
8060 to 8068 Dav-of-the-week | ° (Sunday) to 6 (Saturday) é_ =
(when M8004 is ON) dat{a (for real time clock) s 2
)
...n *1.  Indicated value includes waiting time of constant scan
operation (when M8039 is activated).
[D]8005 BCD (_:tonvfe(;t?(\j/value M8005 F
Battery voltage (in units of 0.1V) . oo
Input Filter 38
Battery voltage present value S 2
(Example: 3.0V) Igpi??iger Input filter value of X000 to X007 5 §§
- 250
[LI?J]V?/ObOaitery Default: 2.7 V (in units of 0.1 V) adjustment (Default: 10 ms) % E -
. (2]
voltage detection (O\l;l\lr)ltes from system ROM at power M8006 [D]8021
level [D]8022
[D]8007 [D18023
D 8008 Not used - [D]8024 Not used
[D18009 [D]8025
[D18026
[D18027

Index Register Z0 and VO

[D]8028

Value of Z0 (2) register“2

[D]18029
Constant Scan
[D]8030 to [D]8038

Value of VO (V) register*2

Not used

D 8039
Constant scan
duration

Default: 0 ms (in 1 ms steps)
(Writes from system ROM at power
ON)

Can be overwritten by program

M8039

*2.  The values of Z1 to Z7 and V1 to V7 are stored in D8182 to

D8195.
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FX3GC Series Programmable Controllers C Operation of Special Devices

User’'s Manual - Hardware Edition C-2 Special Data Register (D8000 to D8511)
Number and GO Number and Correspond-
Content of register ing special Content of register ing special
name . name .
device device
Stepladder and Annunciator Parallel Link
[D]8040"! [D]8070 Parallel link error time-out check ]
ON state number 1 time: 500 ms
[D]8041"" [D]8071 to [D]8073 | Not used -
ON state number 2 Pulse width/Pulse period measurement function
[D18042" ™ ot b ¢ of acti D 8074™ |Lower [X000] Ring counter value for rising
ON state number 3 | I'he smallest number out ot active 4 edge (1/6 ps unit
——————state ranging from S0 to $899 and D 8075 |Upper |©dge (1161 )
D]8043 i i P
o1 S1000 to $4095 i stored in D8040 D 8076™ |Lower |[x000] Ring counter value for faling|  M8076
ON state number 4 -
and the second-smallest state M8047 ” edge (1/6 s unit) M8080
[D]8044"" number is stored in D8041. D 8077 |Upper | €99 M
Active state numbers are then *4
ON state number 5 D 8078 Lower ; ;
————Isequentially stored in registers up . [)1(800] Pu.Itse width/Pulse period
[D]8045’" to D8047 (Max. 8 points). D 8079 |Upper |(10 us unit)
ON state number 6 .
S E— D 8080 |Lower [X001] Ring counter value for rising
[D]8046 4 edge (1/6 ps unit)
ON state number 7 D 8081 Upper
[D]8047"" D 8082 [Lower |[x001] Ring counter value for faling|  M8077
ON state number 8 D 80834 |Upper |edge (1/6 us unit) M8081
[C18048 Notused - D 8084 |Lower |[x001] Pulse width/Pulse period
[DJ8049"" When M8049 is QN, the sma}lest D 80854 |Upper |(10 us unit)
On state minimum number out of active annunciator M8049
umber relay ranging from S900 to S999 is D 80864 |Lower [X003] Ring counter value for rising

stored in D8049.
[D]8050 to [D]8059 | Not used -

D 8087 |Upper |edge (1/6 us unit)

D 8088™ |Lower [X003] Ring counter value for falling M8078
D 8089 |Upper edge (1/6 ps unit) M8082

*1. Executed at END instruction

Error Detection (Refer to Subsection 10.6.3 for details

D 8090 |Lower [X003] Pulse width/Pulse period
D 80914 |Upper |(10 us unit)

If the unit or block corresponding to a

programmed

I/O number is not actually loaded, D 8092 |Lower ) -
X004] R t lue f

M8060 is set to ON and the first . b e(] o sy el g

device number of the erroneous block D 8093 Upper 9 H

i itten to D8060. *
s writen fo D 8094™ |Lower |[x004] Ring counter value for faling|  M8079

[D]8060 Example:If X020 is unconnected. |  M8060 D 8095% |Upper |€dge (1/6 us unit) M8083
BCD converted "
ﬂ value D 8096 |Lower [X004] Pulse width/Pulse period
I1I)(§z\t/im1a7n7umber D 80974 |Upper |(10 us unit)
(o]
1: Input X *4.  Cleared when PLC switches from STOP to RUN.
0: Output Y Memory Information
[D]8061 Error code for PLC hardware error M8061 E 1lallo BCD converted
Error code for PC/PP communication [D18101 value
[D]8062"2 error or serial communication error 0 M8062 :L? type an'd “ ) Version 1.40 -
[chO] ystem version .
FX3GcC Series
[D]8063*2 Error 1coc:]e1 for serial communication M8063 2...2K steps
error 1 [ch1] 4.....4K steps
[D]8064 Error code for parameter error M8064 [D18102 8......8K steps -
[D]8065 Error code for syntax error M8065 ;S;gi s:eps
steps
[D]8066 Error code for ladder error M8066 P
3 = e " V8067 [D]8103 to [D]8107 | Not used -
[D]8067 fror code for operation error DI18108 Number of special function blocks
D 8068 Operation error step number latched M8068 (O] connected )
. M8065 to
3
[D]8069 Error step number of M8065 to M8067 M8O67

*2.  Cleared when PLC power supply from OFF to ON.
*3.  Cleared when PLC switches from STOP to RUN.
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C Operation of Special Devices
C-2 Special Data Register (D8000 to D8511)

Correspond- Correspond-
Number and . i . Number and . . "
name Content of register ing special name Content of register ing special
device device
Output Refresh Error Inverter Communication Function
Y number where output refresh *3 Response wait time of inverter
(18109 error occurs M8109 D 8150 communication [ch1] )
[D]8110 to [D]18119 | Not used - Step number of instruction during
RS (FNC 80) and Computer Link [ch1] [D]8151 inverter communication [ch1] M8151
Default: -1
RS (FNC 80) instruction and -
D 8120™ computer link [ch1] _ [D]8152*4 Error cod.e fc?r inverter M8152
Communication format setting communication [ch1]
. Computer link [ch1] Inverter communication error step
D 8121™" Station number setting - [D]8153*3 number latched [ch1] M8153
RS (FNC 80) instructi Default: -1
- instruction:
[Dl8122 Remaining points of transmit data M8 122 [D]8154 Not used B
; P . Response wait time of inverter
. RS (FNC 80) instruction: D 81553 Sl -
2
[D18123 Monitoring receive data points M8123 communication [ch2]
RS (FNC 80) instruction: Step number of instruction during
D 8124 Header <Default: STX> - [D]8156 inverter communication [ch2] M8156
Default: -1
D 8125 RS (FNC 80) instruction: £ S Tormvent
Terminator <Default: ETX> ) *4 rror code for inverter
DJ126 Not used - [D18157 communication [ch2] M8 157
- Inverter communication error step
Computer link [ch] [D]8158™ number latched [ch2] M8158
D 8127 Specification of on-demand head Default: -1
device register
[D18159 Not used -
Computer link [ch1] M8126 to
D 8128 Specification of on-demand data| "o *3.  Cleared when PLC power supply from OFF to ON.
length register *4.  Cleared when PLC switches from STOP to RUN.
RS (FNC 80) instruction, computer Advanced Function
D 8129" link [ch1] [D]8160 -
Time-out time setting
- [D18161 R
*1.  Latch device D16162
*2.  Cleared when PLC switches from RUN to STOP. (O] -
[D18163 -
Positioning D 8164 Not used -
[D]8130 to [D]8135 Not used - [D]8165 _
PLSY (FNC 57), PLSR (FNC [D]8166 R
D 8136 Lower | 59) instructions: -
Accumulated total number of [D]8167 )
D 8137 Upper :)(uls?s output to YO00 and _ [D]8168 -
00 [D18169 Access restriction status ™ -
D]8138 -
ad Not used *5 A .
[D]8139 R . ccess restriction status
Accumulated number of Present| Access restriction G Monitor AL
D 8140 Lower - lue
pulses output to Y000 for . i va
PLSY (FNC 57) and PLSR value status Read |Write| N9 | opange
D 8141 Upper | (FNC 59) instructions - H*00'® |2nd keyword is not set | v'6 | +*6 ) 6
Accumulated number of x4 ("8 : : v i v
D 8142 Lower | pulses output to Y001 for i H*10™ | Write protection
PLSY (FNC 57) and PLSR H**11"8 | Read / write protection | - - v
D 8143 Upper | (FNC 59) instructions 1457 | All online operation ) i ) B
[D18144 N H™2% | brotection
D 8145 - H*20"7 |Keyword cancel v v v v
D 8146 -
D 8147 Not used *6.  Accesses are restricted by the keyword setting status.
) *7.  "*"indicates areas used by the system.
D 8148 -
[D]8149 N
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C Operation of Special Devices
C-2 Special Data Register (D8000 to D8511)

FX3GC Series Programmable Controllers
User’s Manual - Hardware Edition

Correspond- Correspond-
Number and . i . Number and . . "
Content of register ing special Content of register ing special
name device name device
N:N Network (setting) [DJ8211 Code of communication error at
[D]18170 - master station
[DJ8171 Not used N [D]8212 Code of . communication error at
8172 slave station No.1
nd - [DJ8213 Code of communication error at
[D]18173 Station number - slave station No.2
[D]8174 Total number of slave stations - Dl6214 Code of communication error at
[D]8175 Refresh range - slave station No.3
D 8176 Station number setting [D]8215 Code of communication error at M’\Ej;?;to
D 8177 Total slave station number setting slave station No.4
D 8178 Refresh range setting M8038 [D]8216 Clode ?ft' commgnlcatlon error at
slave station No.
D 8179 Retry count setting Code of o "
ode of communication error a
D 8180 Comms time-out setting [D18217 slave station No.6
[D]8181 Not used - [D]8218 Code of communication error at
Index Register Z1 to Z7 and V1 to V7 slave station No.7
[D]8182 Value of Z1 register - [D]8219 to [D]8279 | Not used
[D]8183 Value of V1 register - Analog Special Adapter (Refer to Appendix C-3 for details)
[D]8184 Value of Z2 register - D 8280 to D 8289 | 1st special adapter’! -
[D]8185 Value of V2 register - D 8290 to D 8299 | 2nd special adapter’ -
[D]8186 Value of Z3 register - D 8300 to D 8328 | Not used N
D]8187 Val f V3 ist - -
(D] alueo register *1.  Connected analog special adapters are counted from the
[D]8188 Value of Z4 register - main unit side.
[D]8189 Value of V4 register - —
[DJ8190 Value of Z5 register ; Positioning
[D]8191 Value of V5 register ; [DI8329 to [D]8339 | Not used -
[D]8192 Value of Z6 register - D 8%49 ower BO?O]”CL(J)"G”'( value register -
efault:
[D]8193 Value of V6 register ; D 8341 Upper _
[D]8194 Value of Z7 register » D 8342 [Y000] Bias speed Default: 0 -
[D]8195 Value of V7 register - D 8343 Lower | [Y000] Maximum speed .
[DJ3196 - D 8344 Upper | Default: 100000
- [Y000] Creep speed }
D]8198 -
od D 8346 Lower | [Y000] Zero return speed i
[D]8199 - D 8347 Upper | Default: 50000
RENeter (onitetng) D 8348 [Y000] Acceleration time }
[D18200 Not used - Default: 100
[D]8201 Current link scan time - D 8349 [Y000] Deceleration time .
[D]8202 Maximum link scan time - Default: 100
[D]8203 Number of communication error at D 8350 Lower |[Y001] Current value register i
master station D 8351 Upper |Default: 0
[D]8204 Number of communication error at D 8352 [Y001] Bias speed Default: 0 -
slave station No.1
Number of communication error at D 8953 Lower_|[Y001] Maximum speed -
(D18205 slave station No.2 D 8354 Upper | Default: 100000
[D]8206 Number of communication error at D 8355 gg‘gl]ltc;’ggg speed -
slave station No.3 M8183 to .
[D]8207 Number of communication error at| ~M8191 D 8356 Lower |[Y001] .Zero return speed _
slave station No.4 D 8357 Upper | Default: 50000
Number of communication error at [Y001] Acceleration time
D 8358 -
[D18208 slave station No.5 Default: 100
Number of communication error at [Y001] Deceleration time
D 8359 -
[D]8209 slave station No.6 Default: 100
[D]8210 Number of communication error at [D]8360 to [D]8369 | Not used -

slave station No.7
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>

X
Corres- Corres- % 3.
. A o
Number and Content of register pond|.ng Number and Content of register pondl_ng 2
name special name special =
device device
RS2 (FNC 87) [chO0] Ring Counter
D 8370 RS2 (FNC 87) [ch0] ) D 8398 Lower |Up-operation ring counter of 0 B
Communication format setting t0 2,147,483,647 M8398 OhT
[DJe371 Not used : D 8399 Upper | (in units of 1ms, 32-bit)2 23
RS2 (FNC 87) [ch1 g3
[D]8372"" RS2 (FNC 87) [ch0] . M8372 ( ) [ch1] 28
Remaining points of transmit data RS2 (FNC 87) [ch1] 28
“ RS2 (FNC 87) [ch0] M8373 D 8400 Communication format setting )
[D18373 Monitoring receive data points [D]8401 Not used -
[D]8374 - 02" RS2 (FNC 87) [ch1] M8402 —
[D]8375 - [D]8402 Remaining points of transmit data g%’
(=%e}
[D18376 Not used - “ RS2 (FNC 87) [ch1] 8 o
[D]8403 Monitoring receive data points M8403 =5
[D18377 - =y
[DJ8378 - [D]8404 Not used - 8 2
- RS2 (FNC 87) [ch0] ) [D]8405 Communication parameter display [ch1] - D
Time-out time setting [D]8406 -
D 8380 RS2 (FNC 87) [ch0] ) [D18407 Not used - g
Header 1 and 2 <Default: STX> [D]8408 N g
RS2 (FNC 87) [ch0] RS2 (FNC 87) [ch1] S
D 8381 - -
Header 3 and 4 D 8409 Time-out time setting 5
RS2 (FNC 87) [chO] RS2 (FNC 87) [ch1]
D 8382 Terminator 1 and 2 <Default: ETX> . D 8410 Header 1 and 2 <Default: STX> - E
RS2 (FNC 87) [ch0] RS2 (FNC 87) [ch1]
D 8383 : - - o U
Terminator 3 and 4 D 8411 Header 3 and 4 % % 3
RS2 (FNC 87) [chO] RS2 (FNC 87) [ch1] 8<¢g
[D]8384 : ; - B =
Receive sum (received data) D 8412 Terminator 1 and 2 <Default: ETX> :g—. %
RS2 (FNC 87) [ch0] R RS2 (FNC 87) [ch1] - g
[D18385 Receive sum (calculated result) D 8413 Terminator 3 and 4 N
[Dl83s6 RS2 (FNC &7) [oh0) o RS2 (FNC 87) [on"] : F
Receive sum (calculated result) Receive sum (received data) sgx
[D]8387 - 853
Not used [D]8415 RS2 (FNC 87) [ch] - gs5
[D]8388 - Receive sum (calculated result) L oa
=3 0O
[D]8389 Operation mode display [chO0] - [D]8416 RS2 (FNC 87) [ch1] Send sum - é.—jcn‘“
[D]8417 -
Not used
[D]8418 -
[D]8419 Operation mode display [ch1] -

*1. Cleared when PLC switches from RUN to STOP.

*2. 1ms ring counter (D8399, D8398) will operate after M8398

turns ON.
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Correspond-
Number and Content of register ing special
name .
device

RS2 (FNC 87) [ch2] and Computer Link [ch2]
RS2 (FNC 87) [ch2]

D 8420 Communication format setting )
Computer link [ch2]
D 8421 Station number setting )
. RS2 (FNC 87) [ch2]
1
[Djg422 Remaining points of transmit data M8422
. RS2 (FNC 87) [ch2]
1
[D]8423 Monitoring receive data points M8423
[D]8424 Not used -
(D425 Communication parameter display )
[ch2]
[D]8426 Not used -
Computer link [ch2]
D 8427 Specification of on-demand head
device register
Computer link [ch2]
e M8426 to
D 8428 Specification of on-demand data M8429

length register

RS2 (FNC 87) [ch2], computer link
D 8429 [ch2]
Time-out time setting

RS2 (FNC 87) [ch2]

D 8430 Header 1 and 2 <Default: STX> )
RS2 (FNC 87) [ch2] -
D 8431 Header 3 and 4
RS2 (FNC 87) [ch2]
D 8432 Terminator 1 and 2 <Default: ETX> )
RS2 (FNC 87) [ch2]
D 8433 Terminator 3 and 4 ]
RS2 (FNC 87) [ch2] -
[D]8434 Receive sum (received data)
RS2 (FNC 87) [ch2] -
[D]8435 Receive sum (calculated result)
[D]8436 RS2 (FNC 87) [ch2] Send sum -
[D18437 Not used )

*1.  Cleared when PLC switches from RUN to STOP

Error Detection

Error code for serial communication
error 2 [ch2]

RS2 (FNC 87) [ch2] and Computer Link [ch2]
B
Error Detection
[D]8440 to [D]8448 | Not used -

[D]8438™2

[D]8449 Special block error code M8449
[D]8450 to [D]8459 | Not used -
Positioning

[D]8460 to [D]8463 |Not used -

DSZR (FNC150) and ZRN
(FNC156) instructions:

D 8464 [Y000] Clear signal device Ma464
specification
DSZR (FNC150) and ZRN

D 8465 (FNC156) instructions: M8A465

[Y001] Clear signal device
specification

D 8466 to [D]8511 | Not used -

*2.  Cleared when PLC power supply from OFF to ON.
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C-3 Analog special adapters special devices

Appendix C-3 Analog special adapters special devices

When analog special adapters are connected, operations and functions are assigned to the devices shown in

the tables below in accordance with the number of connected analog special adapters.
Devices which cannot be written are shaded in "Operation and function" column.

— For details, refer to Analog Control Edition.
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Appendix C-3-1 Special auxiliary relays (M8280 to M8299) %gﬁ“
Operation and function a®
Number
FX3U-4AD-ADP FX3U-4DA-ADP FX3U-3A-ADP

C\(;::rz;t:]bsle From first product From first product From first product —r
1st analog special adapter §§
M 8280 Input mode switching Ch1 Output mode switching Ch1 Input mode switching Ch1 g%
M 8281 Input mode switching Ch2 Output mode switching Ch2 Input mode switching Ch2 § %.
M 8282 Input mode switching Ch3 Output mode switching Ch3 Output mode switching 8
M 8283 Input mode switching Ch4 Output mode switching Ch4 Not used D
M 8284 Not used Output hold mode cancel Ch1 | Not used _
M 8285 Not used Output hold mode cancel Ch2 | Not used 2.
M 8286 Not used Output hold mode cancel Ch3 | Output hold mode cancel g—’—.
M 8287 Not used Output hold mode cancel Ch4 | Sets whether or not input channel 1 is used. ;
M 8288 Not used Not used Sets whether or not input channel 2 is used. &
M 8289 Not used Not used Sets whether or not output channel is used. E
2nd analog special adapter
M 8290 Input mode switching Ch1 Output mode switching Ch1 Input mode switching Ch1 § g g
M 8291 Input mode switching Ch2 Output mode switching Ch2 Input mode switching Ch2 % 3 g
M 8292 Input mode switching Ch3 Output mode switching Ch3 Output mode switching :g—. s-
M 8293 Input mode switching Ch4 Output mode switching Ch4 Not used )
M 8294 Not used Output hold mode cancel Ch1 | Not used
M 8295 Not used Output hold mode cancel Ch2 | Not used F
M 8296 Not used Output hold mode cancel Ch3 | Output hold mode cancel 285
M 8297 Not used Output hold mode cancel Ch4 | Sets whether or not input channel 1 is used. %%%
M 8298 Not used Not used Sets whether or not input channel 2 is used. %;E
M 8299 Not used Not used Sets whether or not output channel is used. o &
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Operation and function

Number
FX3U-4AD-PT(W)-ADP FX3U-4AD-TC-ADP FX3U-4AD-PNK-ADP
Compgtlble From first product From first product From first product
Versions

1st analog special adapter

M 8280 Temperature unit selection Temperature unit selection Temperature unit selection
M 8281 Not used Type-K/-J switching Input sensor selection

M 8282 Not used Not used Not used

M 8283 Not used Not used Not used

M 8284 Not used Not used Not used

M 8285 Not used Not used Not used

M 8286 Not used Not used Not used

M 8287 Not used Not used Not used

M 8288 Not used Not used Not used

M 8289 Not used Not used Not used

2nd analog special adapter

M 8290 Temperature unit selection Temperature unit selection Temperature unit selection
M 8291 Not used Type-K/-J switching Input sensor selection

M 8292 Not used Not used Not used

M 8293 Not used Not used Not used

M 8294 Not used Not used Not used

M 8295 Not used Not used Not used

M 8296 Not used Not used Not used

M 8297 Not used Not used Not used

M 8298 Not used Not used Not used

M 8299 Not used Not used Not used

244



| - Hardware Edition

FX3GC Series Programmable Controllers
User’'s Manua

C Operation of Special Devices

C-3 Analog special adapters special devices

Appendix C-3-2 Special data registers (D8260 to D8299)

Operation and function

Number
FX3U-4AD-ADP FX3U-4DA-ADP FX3U-3A-ADP
Compgtlble From first product From first product From first product
Versions

1st analog special adapter

D 8280 Input data Ch1 Output data Ch1 Input data Ch1
D 8281 Input data Ch2 Output data Ch2 Input data Ch2
D 8282 Input data Ch3 Output data Ch3 Output data
D 8283 Input data Ch4 Output data Ch4 Not used
Number of averaging times for Number of averaging times for Ch1
D 8284 Ch1 (1 to 4095) Not used (1 to 4095)
Number of averaging times for Number of averaging times for Ch2
D 8285 Ch2 (1 to 4095) Not used (1 to 4095)
Number of averaging times for
D 8286 Ch3 (1 to 4095) Not used Not used
Number of averaging times for
D 8287 Ché (1 to 4095) Not used Not used
D 8288 Error status Error status Error status
D 8289 Model code: K1 Model code: K2 Model code: K50
2nd analog special adapter
D 8290 Input data Ch1 Output data Ch1 Input data Ch1
D 8291 Input data Ch2 Output data Ch2 Input data Ch2
D 8292 Input data Ch3 Output data Ch3 Output data
D 8293 Input data Ch4 Output data Ch4 Not used
Number of averaging times for Number of averaging times for Ch1
D 8294 Ch1 (1 to 4095) s (1 to 4095)
Number of averaging times for Number of averaging times for Ch2
D 8295 Ch2 (1 to 4095) Not used (1 to 4095)
Number of averaging times for
D 8296 Ch3 (1 to 4095) Not used Not used
Number of averaging times for
D 8297 Ché (1 to 4095) Not used Not used
D 8298 Error status Error status Error status
D 8299 Model code: K1 Model code: K2 Model code: K50
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Operation and function

Number
" FX3U-4AD-PT(W)-ADP FX3U-4AD-TC-ADP FX3U-4AD-PNK-ADP
Compgtlble From first product From first product From first product
Versions

1st analog special adapter

D 8280 Measured temperature Ch1 Measured temperature Ch1 Measured temperature Ch1

D 8281 Measured temperature Ch2 Measured temperature Ch2 Measured temperature Ch2

D 8282 Measured temperature Ch3 Measured temperature Ch3 Measured temperature Ch3

D 8283 Measured temperature Ch4 Measured temperature Ch4 Measured temperature Ch4

D 8284 Number of averaging times for Ch1 Number of averaging times for Ch1 | Number of averaging times for Ch1
(1 to 4095) (1 to 4095) (1 to 4095)

D 8285 Number of averaging times for Ch2 Number of averaging times for Ch2 | Number of averaging times for Ch2
(1 to 4095) (1 to 4095) (1 to 4095)

D 8286 Number of averaging times for Ch3 Number of averaging times for Ch3 | Number of averaging times for Ch3
(1 to 4095) (1 to 4095) (1 to 4095)

D 8287 Number of averaging times for Ch4 Number of averaging times for Ch4 | Number of averaging times for Ch4
(1 to 4095) (1 to 4095) (1 to 4095)

D 8288 Error status Error status Error status

D 8289 Model code: K20 (PT), K21 (PTW) | Model code: K10 Model code: K11

2nd analog special adapter

D 8290 Measured temperature Ch1 Measured temperature Ch1 Measured temperature Ch1

D 8291 Measured temperature Ch2 Measured temperature Ch2 Measured temperature Ch2

D 8292 Measured temperature Ch3 Measured temperature Ch3 Measured temperature Ch3

D 8293 Measured temperature Ch4 Measured temperature Ch4 Measured temperature Ch4

D 8294 Number of averaging times for Ch1 Number of averaging times for Ch1 | Number of averaging times for Ch1
(1 to 4095) (1 to 4095) (1 to 4095)

D 8295 Number of averaging times for Ch2 Number of averaging times for Ch2 | Number of averaging times for Ch2
(1 to 4095) (1 to 4095) (1 to 4095)

D 8296 Number of averaging times for Ch3 Number of averaging times for Ch3 | Number of averaging times for Ch3
(1 to 4095) (1 to 4095) (1 to 4095)

D 8297 Number of averaging times for Ch4 Number of averaging times for Ch4 | Number of averaging times for Ch4
(1 to 4095) (1 to 4095) (1 to 4095)

D 8298 Error status Error status Error status

D 8299 Model code: K20 (PT), K21 (PTW) | Model code: K10 Model code: K11
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>

Appendix D: Instruction List g
. . . B
Appendix D-1 Basic Instructions 2D

Mnemonic Function Mnemonic Function
Contact Instruction

LD Initial logical operation contact type NO (normally open) ouT Final logical operation type coil drive C
LDI Initial logical operation contact type NC (normally closed) SET SET Bit device latch ON o
LDP Initial logical operation of Rising edge pulse RST RESET Bit device OFF §§
LDF Initial logical operation of Falling/trailing edge pulse PLS Rising edge pulse -;ié
AND Serial connection of NO (normally open) contacts PLF Falling/trailing edge pulse §§
ANI Serial connection of NC (normally closed) contacts Master Control Instruction =
ANDP Serial connection of Rising edge pulse MC Denotes the start of a master control block
ANDF Serial connection of Falling/trailing edge pulse MCR Denotes the end of a master control block =
@
OR Parallel connection of NO (normally open) contacts Other Instruction S
ORI Parallel connection of NC (normally closed) contacts No operation or null step %
ORP Parallel connection of Rising edge pulse End Instruction 5
ORF Parallel connection of Falling/trailing edge pulse Program END, I/O refresh and Return to Step 0
E
ANB Serial connection of multiple parallel circuits 58T
ORB Parallel connection of multiple contact circuits g§§
MPS Stores the current result of the internal PLC operations g §'
MRD Reads the current result of the internal PLC operations g g"
MPP Pops (recalls and removes) the currently stored result
INV Invert the current result of the internal PLC operations F
MEP Conversion of operation result to leading edge pulse ‘BD gg
MEF Conversion of operation result to trailing edge pulse ?D-g_%
ge

Appendix D-2 Step Ladder Instructions

Mnemonic Function
STL Starts step ladder
RET Completes step ladder
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Appendix D-3 Applied Instructions ... in Ascending Order of FNC Number

FNC No. | Mnemonic Function FNC No. | Mnemonic Function
Program Flow Data Operation
00 CcJ Conditional Jump 40 ZRST Zone Reset
01 CALL Call Subroutine 41 DECO Decode
02 SRET Subroutine Return 42 ENCO Encode
03 IRET Interrupt Return 43 SUM Sum of Active Bits
04 El Enable Interrupt 44 BON Check Specified Bit Status
05 DI Disable Interrupt 45 MEAN Mean
06 FEND Main Routine Program End 46 ANS Timed Annunciator Set
07 WDT Watchdog Timer Refresh 47 ANR Annunciator Reset
08 FOR Start a FOR/NEXT Loop 48 -
09 NEXT End a FOR/NEXT Loop 49 FLT Conversion to Floating Point
10 CMP Compare 50 REF Refresh
1 ZCP Zone Compare 51 -
12 MoV Move 52 MTR Input Matrix
13 SMOV | Shift Move 53 HSCS High Speed Counter Set
14 CML Complement 54 HSCR | High Speed Counter Reset
15 BMOV | Block Move 55 HSZ High Speed Counter Zone Compare
16 FMOV Fill Move 56 SPD Speed Detection
17 - 57 PLSY Pulse Y Output
18 BCD Conversion to Binary Coded Decimal 58 PWM Pulse Width Modulation
19 BIN Conversion to Binary 59 PLSR  |Acceleration/Deceleration Setup
20 ADD Addition 60 IST Initial State
21 SuB Subtraction 61 SER Search a Data Stack
22 MUL Multiplication 62 ABSD | Absolute Drum Sequencer
23 DIV Division 63 INCD Incremental Drum Sequencer
24 INC Increment 64 -
25 DEC Decrement 65 -
26 WAND  |Logical Word AND 66 ALT Alternate State
27 WOR Logical Word OR 67 RAMP  |Ramp Variable Value
28 WXOR Logical Exclusive OR 68 -
29 - 69 -
30 ROR Rotation Right 70 -
31 ROL Rotation Left 71 -
32 - 72 DSwW Digital Switch (Thumbwheel Input)
33 - 73 -
34 SFTR Bit Shift Right 74 SEGL  |Seven Segment With Latch
35 SFTL Bit Shift Left 75 -
36 WSFR Word Shift Right 76 B
37 WSFL Word Shift Left 77 B
38 SFWR | Shift Write [FIFO/FILO Control] 78 FROM  |Read From A Special Function Block
39 SFRD | Shift Read [FIFO Control] 79 TO Write To A Special Function Block
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55
FNC No. | Mnemonic Function FNC No. | Mnemonic Function % 3.
o
External FX Device External Device %—. >
80 RS Serial Communication 170 GRY Decimal to Gray Code Conversion >
81 PRUN Parallel Run (Octal Mode) 171 GBIN Gray Code to Decimal Conversion
82 ASCI Hexadecimal to ASCII Conversion 17210 175 - B
83 HEX ASCII to Hexadecimal Conversion 176 RD3A Read from Dedicated Analog Block es
84 CCDh Check Code 177 WR3A Write to Dedicated Analog Block E_ %
85 - 178 - 83
53
86 - 179 - 72 ®
87 RS2 Serial Communication 2 Data Comparison
88 PID __ |PID Control Loop 220 to 223 - C
89 - 224 LD= Load Compare (S1)=(S2) =@
Floating Point S8
FoatingPoint [ BTN FPRp——e s e g8
110 ECMP | Floating Point Compare 85
Ty - 226 LD< Load Compare (§1)<(S2) 8 §-
227 - =
112 EMOV | Floating Point Move
11310 119 - 228 LD<> Load Compare (S1)=(S2)
120 EADD |Floating Point Addition 229 LD<=  |Load Compare (51)<(S2) 2
- - - =
121 ESUB Floating Point Subtraction 230 LD>= Load Compare 2 %
122 EMUL Floating Point Multiplication 231 " ;
(2]
123 EDIV Floating Point Division -
22 - 232 AND= | AND Compare (S1)=(S2)
B 255 | AND> | aND Gompare GGD-(SD E
ST
126 - 234 AND< | AND Compare (SD<(52) 258
127 ESQR |Floating Point Square Root 235 - éﬁ =
128 - L 5
236 AND<> | AND Compare (§1)=(S2) S &
129 INT Floating Point to Integer Conversion -
Positioning Control 27 AND<= AND Compare S F
150 DSZR |DOG Search Zero Return 238 AND>= | AND Compare (51)>(S2)
285
151 - 239 - 3 §= =l
152 TBL Batch Data Positioning Mode 240 OR= OR Compare (§1)=(S2) igé
153 - g2
= 241 OR> OR Compare (51)>(S2) g c
155 ABS Absolute Current Value Read 242 OR< OR Compare (81)<(S2)
156 ZRN Zero Return 243 -
157 PLSV Variable Speed Pulse Output 244 OR<> OR Compare (51)=(S2)
158 DRVI Drive to Increment 245 OR<= OR Compare 5
159 DRVA Drive to Absolute 15 oR
>=
Real Time Clock Control OR Compare 2
160 TCMP RTC Data Compare 24710249 -
161 TZCP RTC Data Zone Compare External Device Communication (Inverter Communication)
162 TADD RTC Data Addition 270 IVCK Inverter Status Check
163 TSUB  |RTC Data Subtraction 2n IVDR | Inverter Drive
164 N 272 IVRD Inverter Parameter Read
165 N 273 IVWR Inverter Parameter Write
166 TRD  |Read RTC data 274 -
167 TWR SetRTC data 275 IVMC Inverter Multi Command
168 N Extension File Register Control
169 HOUR Hour Meter 290 LOADR |Load From ER
291 to 293 -
294 RWER Rewrite to ER
295 to 299 -
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Appendix E: Precautions for Battery Transportation

When transporting lithium batteries, follow the transportation regulations.
The batteries for the FX3Gc Series CPU unit are classified as shown in following table.

Appendix E-1 Regulated FX3GcC Series products

1) Included modules and batteries
None. (FX3Gc Series CPU units do not include batteries when shipped from the factory.)

2) Batteries to be built in modules (spare parts and optional parts)

Product supply Lithium Content *q .
Product name Battery type - (gram/unit) Mass ' (gram/unit)
FX3U-32BL Lithium metal battery Cell 0.15 30

*1. The value indicates the mass with packaging.

Appendix E-2 Transport guidelines

Comply with IATA Dangerous Goods Regulations, IMDG code and the local transport regulations when
transporting products listed above.
Also, consult with the shipping carrier.
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>

58
Appendix F: Handling of Batteries and Devices with Built-in 2
Batteries in EU Member States B
23
This section describes the precautions for disposing of waste batteries in EU member states and exporting §:§:}
batteries and/or devices with built-in batteries to EU member states. s‘a_’,s.g
o o
Z®
Appendix F-1 Disposal precautions
In EU member states, there is a separate collection system for waste batteries. Dispose of batteries properly =
at the local community waste collection/recycling center. §§
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Appendix F-2 Exportation precautions

The new EU Battery Directive (2006/66/EC) requires the following when marketing or exporting batteries and/
or devices with built-in batteries to EU member states.

» To print the symbol on batteries, devices, or their packaging
» To explain the symbol in the manuals of the products

1) Labelling
To market or export batteries and/or devices with built-in batteries, which have no symbol, to EU member
states on September 26, 2008 or later, print the symbol shown in the figure above on the batteries,
devices, or their packaging.

S9Je]S Jaquisw

2) Explaining the symbol in the manuals
To export devices incorporating Mitsubishi programmable controller to EU member states on September
26, 2008 or later, provide the latest manuals that include the explanation of the symbol.
If no Mitsubishi manuals or any old manuals without the explanation of the symbol are provided,
separately attach an explanatory note regarding the symbol to each manual of the devices.

POINT
The requirements apply to batteries and/or devices with built-in batteries manufactured before the
enforcement date of the new EU Battery Directive (2006/66/EC).

Appendix F-3 Regulated FX3Gc Series products

1) Included modules and batteries
None. (FX3Gc Series CPU units do not include batteries when shipped from the factory.)

2) Batteries to be built in modules (spare parts and optional parts)

Product name Battery type
FX3U-32BL Lithium Manganese Dioxide Battery
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Warranty

;A
Warranty

Please confirm the following product warranty details before using this product.

Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be
the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall be
repaired at no cost via the sales representative or
Mitsubishi Service Company. However, if repairs are
required onsite at domestic or overseas location, expenses
to send an engineer will be solely at the customer's
discretion. Mitsubishi shall not be held responsible for any
re-commissioning, maintenance, or testing on-site that
involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one
year after the date of purchase or delivery to a designated
place. Note that after manufacture and shipment from
Mitsubishi, the maximum distribution period shall be six (6)
months, and the longest gratis warranty term after
manufacturing shall be eighteen (18) months. The gratis
warranty term of repair parts shall not exceed the gratis
warranty term before repairs.

[Gratis Warranty Range]

1) The range shall be limited to normal use within the
usage state, usage methods and usage environment,
etc., which follow the conditions and precautions, etc.,
given in the instruction manual, user's manual and
caution labels on the product.

2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

a) Failure occurring from inappropriate storage or
handling, carelessness or negligence by the user.
Failure caused by the user's hardware or software
design.

b) Failure caused by unapproved modifications, etc.,
to the product by the user.

c) When the Mitsubishi product is assembled into a
user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the user's
device is subject to or as necessary by industry
standards, had been provided.

d) Failure that could have been avoided if
consumable parts (battery, backlight, fuse, etc.)
designated in the instruction manual had been
correctly serviced or replaced.

e) Relay failure or output contact failure caused by
usage beyond the specified Life of contact
(cycles).

f) Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

g) Failure caused by reasons unpredictable by
scientific technology standards at time of
shipment from Mitsubishi.

h) Any other failure found not to be the responsibility
of Mitsubishi or that admitted not to be so by the
user.

2. Onerous repair term after discontinuation of

production

1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

2) Product supply (including repair parts) is not available
after production is discontinued.

Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at
each FA Center may differ.

Exclusion of loss in opportunity and secondary
loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not
be liable for compensation of damages caused by any
cause found not to be the responsibility of Mitsubishi, loss
in opportunity, lost profits incurred to the user or third
person by Failures of Mitsubishi products, special
damages and secondary damages whether foreseeable or
not , compensation for accidents, and compensation for
damages to products other than Mitsubishi products,
replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

Changes in product specifications

The specifications given in the catalogs, manuals or
technical documents are subject to change without prior
notice.

Product application

1) In using the Mitsubishi MELSEC programmable logic
controller, the usage conditions shall be that the
application will not lead to a major accident even if any
problem or fault should occur in the programmable
logic controller device, and that backup and fail-safe
functions are systematically provided outside of the
device for any problem or fault.

2) The Mitsubishi programmable logic controller has
been designed and manufactured for applications in
general industries, etc. Thus, applications in which the
public could be affected such as in nuclear power
plants and other power plants operated by respective
power companies, and applications in which a special
quality assurance system is required, such as for
Railway companies or Public service purposes shall
be excluded from the programmable logic controller
applications.

In addition, applications in which human life or
property that could be greatly affected, such as in
aircraft, medical applications, incineration and fuel
devices, manned transportation, equipment for
recreation and amusement, and safety devices, shall
also be excluded from the programmable logic
controller range of applications.

However, in certain cases, some applications may be
possible, providing the user consults their local
Mitsubishi representative outlining the special
requirements of the project, and providing that all
parties concerned agree to the special circumstances,
solely at the users discretion.
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