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Outline Precautions

» This manual provides information for the use of the FX3u Series Programmable Controllers. The manual
has been written to be used by trained and competent personnel. The definition of such a person or
persons is as follows;

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

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

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

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

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

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

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

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

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

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

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

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

Registration

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

» CompactFlash is a trademark of SanDisk Corporation in the United States and 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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FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

Related manuals

Related manuals

I
For detailed explanation of programming (basic instructions, applied instructions and step ladder instructions) in FX3G/
FX3U/FX3GC/FX3uc PLCs, refer to this manual.
For hardware information on the PLC main unit, special extension units, etc., refer to each associated
manual.
For acquiring manuals, contact the representative you have purchased the product from.

®©Essential manual

OManual required depending on application

AManual with additional manual for detailed explanation

Manual Model name
Manual name Contents
number code
Manuals for PLC main unit
HFX3G PLC main unit
1/0 specifications, wiring and installation of the PLC
Supplied | FX3G Series main unit FX3G extracted from the FX3G Series
A with p[r)oduct Hardware Manual JY997D33401 |User's Manual - Hardware Edition. For detailed -
P explanation, refer to the FX3G Series User's Manual
- Hardware Edition.
. ) , Details about the hardware including 1/0
® Al(\j/g:(:;al E:Ez?dfvzrrlstgigns Manual JY997D31301 |specifications, wiring, installation and maintenance 09R521
of the FX3G PLC main unit.
EFX3U PLC main unit
1/0 specifications, wiring and installation of the PLC
Supplied | FX3U Series main unit FX3U extracted from the FX3U Series
A with pFr)oduct Hardware Manual JY997D18801 |User's Manual - Hardware Edition. For detailed -
P explanation, refer to the FX3U Series User’'s Manual
- Hardware Edition.
. . , Details about the hardware including I/O
® A&izﬁgfl Eé?:wzfgeEsdiL’:izirs Manual - JY997D16501 |specifications, wiring, installation and maintenance 09R516
of the FX3U PLC main unit.
EFX3GC PLC main unit
1/0 specifications, wiring and installation of the PLC
. . main unit FX3GC extracted from the FX3GC Series
A wf:p[r)gs:jct Eﬁfjﬁ::ﬁ;nual JY997D45201 |User's Manual - Hardware Edition. For detailed -
P explanation, refer to the FX3GC Series User’s
Manual - Hardware Edition.
. . , Details about the hardware including 1/0
® A&i‘:ﬁgfl [:ﬁi(radcwzfgelfsdﬁi?;rs Manual JY997D45401 |specifications, wiring, installation and maintenance 09R533
of the FX3GC PLC main unit.
EFX3uc PLC main unit
1/0 specifications, wiring and installation of the PLC
. . main unit FX3uUc (D, DS, DSS) extracted from the
A Wfl:‘p‘r’ggjct E);f;v(v:a(rz'l\?;uZ?S) Series | yv997D28601 | FX3UC Series User’s Manual - Hardware Edition. -
P For detailed explanation, refer to the FX3UC Series
User's Manual - Hardware Edition.
1/0 specifications, wiring and installation of the PLC
. main unit FX3UC-32MT-LT-2 extracted from the
A wfr:]pfgzjct E’;‘:’;xa?:mnfalz JY997D31601 |FX3UC Series User's Manual - Hardware Edition. -
P For detailed explanation, refer to the FX3UC Series
User's Manual - Hardware Edition.
. . , Details about the hardware including 1/0
® A&:":EE?I E)a(f:\/\c/:asr:rlliedsitig;ers Manual - JY997D28701 |specifications, wiring, installation and maintenance 09R519
of the FX3ucC PLC main unit.
HEProgramming
FX3G/FX3U/FX3GC/FX3Uuc Items related to programming in PLCs including
Additional | Series Programming Manual - explanation of basic instructions, applied
® Manual Basic & Applied Instruction JY997D16601 instructions and various devices in FX3G/FX3U/ 09RS17
Edition (this manual) FX3GC/FX3UC PLCs.
" MELSEC-Q/L/F Structured . I .
o Additional Programming Manual SH-080782ENG Programmlng methods, specifications, functions, 13JW06
Manual etc. required to create structured programs
(Fundamentals)
FXCPU Structured . . .
Additional ) Devices, parameters, etc. provided in structured
O Manual Programming Manual JY997D26001 projects of GX Works2 09R925

[Device & Common]




FXsa/FXsu/F Xscc/F Xsuc Series Related manuals
Programming Manual - Basic & Applied Instruction Edition

®©Essential manual
OManual required depending on application
AManual with additional manual for detailed explanation

Manual name L.CDUE Contents LU D
number code
Manuals for PLC main unit
. FXCPU Structured . . . .
o Additional Programming Manual JY997D34701 Sequence instructions provided in structured 09R926
Manual : . . projects of GX Works2
[Basic & Applied Instruction]
" FXCPU Structured o . . . .
o Additional Programming Manual JY997D34801 Application functions provided in structured projects 09R927
Manual . . of GX Works2
[Application Functions]
ETerminal block
Supplied |FXINPUT AND OUTPUT . )
O with product | TERMINAL BLOCKS JY992D50401 | Terminal block handling procedures. -

Manuals for communication control

HECommon

Additional | EX Series User's Manual - Details about N : N Network, parallel link, computer

O Manual Data Communication Edition JY997D16901 |link and non-protocol communication (RS 09R715
instruction and FX2N-232IF).

FX3G/FX3U/FX3GC/FX3uC
o Additional | Series User’s Manual - JY997D26201 Explalns'the MODBUS serial communication _
Manual MODBUS Serial network in FX3G/FX3U/FX3GC/FX3UC PLCs.
Communication Edition
ECommunication via RS-232C/RS-422/RS-485/USB

When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.
Iltems about the system configuration of USB
. communication expansion board and the driver
A wft:jp[r)gzjct Eégt’sul\ffnf; JY997D13501 |installation method. -
P For use, refer to the FX Series User’s Manual -
Data Communication Edition.
Handling procedures of the RS-232C
Supplied | FX3G-232-BD communication expansion board.
4 with product | Installation Manual JY997D32001 For use, refer to the FX Series User’s Manual - -
Data Communication Edition.
Handling procedures of the RS-232C
Supplied | FX3U-232-BD communication expansion board.
o with product | Installation Manual JY997D12901 For use, refer to the FX Series User’'s Manual - B
Data Communication Edition.
Handling procedures of the RS-232C
Supplied | FX3U-232ADP communication special adapter.
4 with product | Installation Manual Jy997D13701 For use, refer to the FX Series User’s Manual - -
Data Communication Edition.
Handling procedures of the RS-232C
communication special adapter.
For the MODBUS serial communication network,
. refer to the FX3G/FX3U/FX3GC/FX3UC Series
n | Supplied FX3U-232ADP-MB JY997D26401 |User's Manual - MODBUS Serial Communication -
with product | Installation Manual I
Edition.
For computer link or non-protocol communication
by RS and RS2 instructions, refer to the FX Series
User’'s Manual - Data Communication Edition.
Handling procedures of the RS-232C
Supplied | FX2N-232IF communication special function block.
o with product | Hardware Manual JY992D73501 For use, refer to the FX Series User’'s Manual - B
Data Communication Edition.
Handling procedures of the RS-422 communication
Supplied | FX3G-422-BD expansion board.
o with product | Installation Manual JY997D32101 For use, refer to the FX Series User’'s Manual - B
Data Communication Edition.
Handling procedures of the RS-422 communication
Supplied | FX3u-422-BD expansion board.
4 with product | Installation Manual JY997D13101 For use, refer to the FX Series User’'s Manual - -
Data Communication Edition.
Handling procedures of the RS-485 communication
Supplied | FX3G-485-BD expansion board.
4 with product | Installation Manual JY997D32201 For use, refer to the FX Series User’'s Manual - -
Data Communication Edition.




FXsa/FXsu/F Xscc/F Xsuc Series Related manuals
Programming Manual - Basic & Applied Instruction Edition

®©Essential manual
OManual required depending on application
AManual with additional manual for detailed explanation

Manual Model name
Manual name Contents
number code

Handling procedures of the RS-485 communication
Supplied | FX3U-485-BD expansion board.
with product | Installation Manual JY997D13001 For use, refer to the FX Series User's Manual - B

Data Communication Edition.

Handling procedures of the RS-485 communication
Supplied | FX3U-485ADP special adapter.
with product | Installation Manual JY997D13801 For use, refer to the FX Series User’s Manual - -

Data Communication Edition.

Handling procedures of the RS-485 communication
special adapter.

For the MODBUS serial communication network,
refer to the FX3G/FX3U/FX3GC/FX3UC Series
Supplied FX3U-4§5ADP-MB JY997D26301 Us_elr’s Manual - MODBUS Serial Communication B
with product | Installation Manual Edition.

For N:N Network, parallel link, computer link or non-
protocol communication by RS and RS2
instructions, refer to the FX Series User’'s Manual -
Data Communication Edition.

Handling procedures of the RS-232C/RS-485
Supplied | FX-485PC-IF conversion interface.
with product | Hardware Manual JY992D81801 For use, refer to the FX Series User’s Manual - -

Data Communication Edition.

A

ECC-Link, MELSEC /O LINK and AS-i system
When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.
Handling procedures of the CC-Link master special
Supplied | FX3U-16CCL-M function block.
A with product | Installation Manual JY997D43401 For use, refer to the FX3U-16CCL-M User’s -
Manual.
o Additional FX3L’J—1SCCL—M JY997D43601 Details about the CC-Link master special function 09R724
Manual User’'s Manual block.
Handling procedures of the CC-Link master special
Supplied |FX2N-16CCL-M function block.
A with product | Hardware Manual JY992D93201 For use, refer to the FX2N-16CCL-M User’s -
Manual.
o Additional FX2I\f—16CCL—M JY992D93101 Details about the CC-Link master special function 09R710
Manual User’s Manual block.
. Handling procedures of the CC-Link interface
A wfﬁpfgﬁﬁct Eﬁf;;:g;cl\janual JY997D29801 |special function block. -
P For use, refer to the FX3U-64CCL User's Manual.
o Additional FX3L{-64CCL JY997D30401 Hanqnng prqcedures of the CC-Link interface 09R718
Manual User’s Manual special function block.
o Supplled FXZN—SZCCL JY992D71801 Han_dllng prqcedure_s of the CC-Link remote device 09R711
with product | User’'s Manual station special function block.
Supplied RemOte I/O. statlon‘, rempte As for the remote /O station, remote device station and intelligent
@) . device station and intelligent . . .
with product . . . device station for CC-Link, refer to each manual and the related data.
device station for CC-Link
A with product User's Manual JY997D05401 For use, refer to the FX2N-64CL-M User’'s Manual B
[Hardware Volume] :
[Detailed Volume].
" FX2N-64CL-M . . )
o Additional User's Manual JY997D08501 Detallls about the CC-Link/LT master special _
Manual : function block.
[Detailed Volume]
Supplied 5:\Tc(;t(est|;(t:i)osr:atlgc\;el;e§:10t(el As for the remote /O station, remote device station, power supply
O >upp : P PPy adapter and dedicated power supply for CC-Link/LT, refer to each
with product | adapter and dedicated power
. manual and the related data.
supply for CC-Link/LT
Supplied | FX2N-16LNK-M Handling procedure of the master special function
© | with product | User's Manual JY992D73701 | i for the MELSEC 1/0 LINK 09R709
Supplied | FX2N-32ASI-M Handling procedure of the master special function
© with product | User's Manual JY992D76901 block for the AS-i system. B
Manuals for analog control
HECommon
Additional FX3G/FX3U/FX3GC/FX3uc Detaileds about the analog special function block
@) Manual User’s Manual JY997D16701 |(FX3U-4AD, FX3U-4DA, FX3UC-4AD) and analog 09R619
- Analog Control Edition special adapter (FX3U-+*#**-ADP).
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Related manuals

®©Essential manual
OManual required depending on application
AManual with additional manual for detailed explanation

Manual name

Manual
number

Contents

Model name
code

HAnalog input, temperature input and temperature control
When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.
Handling procedures of the 2-channel analog input
Supplied | FX3G-2AD-BD expansion board.
A with product | Installation Manual JY997D33501 For use refer to the FX3G/FX3U/FX3GC/FX3UC B
Series User’s Manual - Analog Control Edition.
o Supplled FX2l\f-2AD. JY992D74701 Hanqnng prqcedures of the 2-channel analog input B
with product | User’'s Guide special function block.
Handling procedures of the 4-channel analog
Supplied | FX3U-4AD input special function block.
o with product | Installation Manual JY997D20701 For use refer to the FX3G/FX3U/FX3GC/FX3UC B
Series User’'s Manual - Analog Control Edition.
Handling procedures of the 4-channel analog input
Supplied | FX3U-4AD-ADP special adapter.
A with product | Installation Manual JY997D13901 For use, refer to the FX3G/FX3U/FX3GC/FX3uC -
Series User’s Manual - Analog Control Edition.
Handling procedures of the 4-channel analog
Supplied | FX3uc-4AD input special function block.
A with product | Installation Manual JY997D14901 For use refer to the FX3G/FX3U/FX3GC/FX3ucC B
Series User’s Manual - Analog Control Edition.
o Supplled FX2I\5-4AQ JY992D65201 HanQIlng prqcedures of the 4-channel analog input B
with product | User’'s Guide special function block.
o Supplled FX2|\{C—4AD JY997D07801 HanQIlng prqcedures of the 4-channel analog input _
with product | User's Manual special function block.
Supplied | FX2N-8AD Handling procedures of the 8-channel analog input
© with product | User’'s Manual JY992D86001 (and thermocouple input) special function block. 09R608
Handling procedures of the 4-channel Pt100
A Supplied | FX3U-4AD-PT-ADP JY997D14701 temperature sensor input special adapter. _
with product | User’'s Manual For use, refer to the FX3G/FX3U/FX3GC/FX3uC
Series User’'s Manual - Analog Control Edition.
Handling procedures of the 4-channel Pt100
A Supplied | FX3U-4AD-PTW-ADP JY997D29101 temperature sensor input special adaptor. N
with product | User’'s Manual For use, refer to the FX3G/FX3U/FX3GC/FX3uC
Series User’'s Manual - Analog Control Edition.
o Supplled FX2I\5-4AD.-PT JY992D65601 Handling procedures_ of the 4-c_hanne| _Pt100 N
with product | User’s Guide temperature sensor input special function block.
Handling procedures of the 4-channel
Supplied | FX3U-4AD-PNK-ADP Pt1000/Ni1000 temperature sensor input special
A ith oroduct | User's M | JY997D29201 |adaptor. -
Wwith product | Lser's Manua For use, refer to the FX3G/FX3U/FX3GC/FX3UC
Series User's Manual - Analog Control Edition.
Handling procedures of the 4-channel
A Supplied | FX3U-4AD-TC-ADP JY997D14801 thermocouple input special adapter. _
with product | User’'s Manual For use, refer to the FX3G/FX3U/FX3GC/FX3uC
Series User’s Manual - Analog Control Edition.
Supplied | FX2N-4AD-TC Handling procedures of the 4-channel
© with product | User’'s Guide JY992D65501 thermocouple input special function block. -
. ~ Handling procedures of the 4-channel temperature
A f:pp":d . IFfo”“t'TC Vanual JY997D38901 | control special function block. -
with product | Installation Manua For use, refer to the FX3U-4LC User’s Manual
o Additional FX3L{-4LC JY997D39101 Deta!l about ‘the 4-channel temperature control 09R625
Manual User’s Manual special function block.
. ~ Handling procedures of the 2-channel temperature
A fr‘]‘pp"zd . EXZN, Zéc. g JY992D85601 | control special function block. -
Wwith produc sers Lulde For use, refer to the FX2N-2LC User’s Manual.
o Additional FX2I\5-2LC JY992D85801 Deta!ls abou.t the 2-channel temperature control 09R607
Manual User’s Manual special function block.
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Related manuals

®©Essential manual
OManual required depending on application
AManual with additional manual for detailed explanation

Manual name

Manual
number

Contents

Model name
code

HAnalog output

When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.
Handling procedures of the 1-channel analog
Supplied |FX3G-1DA-BD output expansion board.
A with product | Installation Manual JY997D33601 For use, refer to the FX3G/FX3U/FX3GC/FX3UC B
Series User’'s Manual - Analog Control Edition.
Supplied | FX2N-2DA Handling procedures of the 2-channel analog
© with product | User’'s Guide JY992D74901 output special function block. -
Handling procedures of the 4-channel analog
. output special function block.
| Supplied FX3U-4DA JY997D20801 |For use, refer to the FX3G/FX3UIFX3GC/FX3UC -
with product | Installation Manual Series
User’'s Manual - Analog Control Edition.
Handling procedures of the 4-channel analog
Supplied | FX3U-4DA-ADP output special adapter.
A with product | User’'s Manual JY997D14001 For use, refer to the FX3G/FX3U/FX3GC/FX3UC B
Series User’'s Manual - Analog Control Edition.
Supplied | FX2N-4DA Handling procedures of the 4-channel analog B
© with product | User’'s Guide JY992D65901 output special function block.
o Supplied | FX2NC-4DA JY997D07601 Handling procedures of the 4-channel analog N

with product

User’s Manual

output special function block.

HAnalog I/O (mixed)
When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.
Handling procedures of the 2-channel analog input/
Supplied | FX3U-3A-ADP 1-channel analog output special adapter. For use, _
& with product | User’'s Manual JY997D35601 refer to the FX3G/FX3U/FX3GC/FX3UC Series
User's Manual - Analog Control Edition.
Supplied | FXON-3A Handling procedures of the 2-channel analog input/ _
© with product | User’s Guide JY992D49001 1-channel analog output special function block.
o Supplied | FX2N-5A JY997D11401 Handling procedures of the 4-channel analog input/ 09R616

with product

Users Manual

1-channel analog output special function block.

Manuals for high-speed counter

EHigh-speed counter
When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.

A Supplied FX3U—4HSX—ADP JY997D16301 Handling procedure of the special high-speed input _
with product | Installation Manual adapter.

o Supplled FX3L{-2HC JY997D36701 Handling progedure (_Jf the 2-channel high-speed B
with product | User's Manual counter special function block.

o Supplied FX2l\f—1 HQ JY992D65401 Handling progedures_ of the 1-channel high-speed _
with product | User’'s Guide counter special function block.

o Supplied |FX2NC-1HC JY997D30701 Handling procedures of the 1-channel high-speed B

with product

User’s Manual

counter special function block.

Manuals for positioning control

HECommon
FX3G/FX3U/FX3GC/FX3UC
Additional | Series Details about the positioning function built in the
© Manual User’'s Manual - JY997D16801 FX3G/FX3U/FX3GC/FX3UC Series. 09R620

Positioning Edition

HPulse output and positioning
When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.
Handling procedure of the special high-speed
Supplied | FX3U-2HSY-ADP output adapter. B
4 with product | Installation Manual JY997D16401 For use, refer to the FX3G/FX3U/FX3GC/FX3UC
Series User's Manual - Positioning Edition.
o Supplled FX2I\f/FX—1PG—E JY992D65301 Handllng prqcedures of the 1-axis pulse output 09R610
with product | User’'s Manual special function block.
. ~ Handling procedures of the 1-axis pulse output
A wfﬁpfgﬁffct Eﬁf;lggsnGManual JY992D91901 |special function block. -
P For use, refer to the FX2N-10PG User’'s Manual.
o Additional FX2I\5-1OPG JY992D93401 Detaills about the 1-axis pulse output special 09R611
Manual User’s Manual function block.
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Related manuals

®©Essential manual
OManual required depending on application
AManual with additional manual for detailed explanation

Manual Model name
Manual name Contents
number code
Handling procedures of the 1-axis positioning
Supplied |FX2N-10GM special extension unit.
A with product | User’s Guide JY992D77701 For use, refer to the FX2N-10GM/FX2N-20GM -
Hardware/Programming Manual
Handling procedures of the 2-axis positioning
Supplied | FX2N-20GM special extension unit.
4 with product | User’'s Guide JY992D77601 For use, refer to the FX2N-10GM/FX2N-20GM -
Hardware/Programming Manual
" FX2N-10GM, FX2N-20GM . . . T .
o Additional Hardware/Programming JY992D77801 Detalls' on th('e 1-axis/2-axis positioning special 09R612
Manual extension unit.

Manual

HProgrammable cam switch
When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is

connected.
o Supplled FX2I\5-1 RM-E-SET JY992D71101 Hapdllng prpcedures .of the.programmable cam 09R614
with product | User's Manual switch special extension unit.
Manuals for FX3U-20SSC-H positioning Block

Supplied Handling procedures of the 2-axis positioning

A v[s)/i[:h FX3U-20SSC-H Lye97Da1101 | SPecial function block. ]

Installation Manual For use, refer to the FX3U-20SSC-H
product \
User's Manual.

o | Separate |FX3U-20SSC-H JY997D21301 |Describes FX3U-20SSC-H Positioning block details.| 09R622
volume User's Manual
Supplied FX Configurator-FP Describes operation details of FX Configurator-FP

o with b JY997D21801 Ioes op 9 09R916

Operation Manual Configuration Software.
product
Manuals for FX3U-CF-ADP CF card special adapter

Supplied Describes installation specifications for the

A VF\)/r:h FX3U-CF-ADP JY997D35201 FX3U-CF-ADP CF card special adapter extracted )

roduct Installation Manual from the FX3U-CF-ADP User's Manual.

p For details, refer to FX3U-CF-ADP User's Manual.

o Additional FX3L'J—CF—ADP JY997D35401 Desgrlbes details of the FX3U-CF-ADP CF card 09R720
Manual User's Manual special adapter.

Manuals for FX-30P

Supplied

Describes FX-30P specification extracted from the

A with FX_SOP. JY997D34201 |FX-30P Operation manual. -
Installation Manual . .
product For datails, refer to FX-30P Operation manual.
o Separate FX-3OE JY997D34401 Dest.;rlbes Handy Programming Panel FX-30P 09R924
volume Operation Manual datails.

Other manuals

When using each product, refer also to the User’s Manual - Hardware Edition of the PLC main unit to which each product is
connected.

HEConnector conversion

Supplled FX3G-CNV-ADP Handling procedures of the conversion adapter for
A with ) JY997D32301 . . -
Installation Manual special adapter connection.
product
Supplled FX3U-CNV-BD Handling procedures of the connector conversion
A with . JY997D 13601 . . . -
Installation Manual expansion board for special adapter connection.
product
HAnalog volume
Handling procedures of the 8-channel analog
Supplied volume expansion board.
AN with FXse B.AV BD JY997D33701 |For use, refer to the FX3G/FX3U/FX3GC/FX3UC -
Installation Manual . . . .
product Series Programming Manual - Basic and Applied
Instructions Edition.
Handling procedures of the 8-channel analog
Supplied volume expansion board.
AN with FX3L3_8AV_BD JY997D40901 |For use, refer to the FX3G/FX3U/FX3GC/FX3UC -
User's Manual . } . .
product Series Programming Manual - Basic and Applied

Instructions Edition.
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®©Essential manual
OManual required depending on application
AManual with additional manual for detailed explanation

Manual Modelname
Manual name Contents
number code
HEBattery (maintenance option)
Supplied
A with FX3U-32BL Battery JY997D14101 |Battery life and handling procedures. -
product
HEDisplay module
Supplied . . .
A with FX3G-5PM JY997D33801 Procedures for mounting and handling the display 3
Installation Manual module.
product
Supplied . . .
A with FX3L3-7DM JY997D17101 Procedures for mounting and handling the display 3
User's Manual module.
product
EDisplay module holder
Supplied . . .
: FX3U-7DM-HLD Procedures for mounting and handling the display
AN with \ JY997D 15401 -
User's Manual module holder.
product
HEMemory cassette
Supplied | Memory cassette P .
A with FX3G-EEPROM-32L JY997D32401 Specifications and operating procedures of the 3
. memory cassette.
product Installation Manual
Supplied T .
: FX3U-FLROM-16/64/64L/1M Specifications and operating procedures of the
AN with JY997D12801 -
Hardware Manual memory cassette.
product
HEExtension power supply unit
Supplied T .
A with FX3U-1 F"SU—5V JY997D22501 Specm'catlons and operatln.g procedures of the _
Installation Manual extension power supply unit.
product
A Sup.[:::ed FX3Uc-1PS-5V JY997D12201 Specifications and operating procedures of the
pr\:)V:Juct Installation Manual FX3uc-1PS-5V. B
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FXsa/FX3u/FXsaec/FXsuc Series

Generic Names and Abbreviations Used in Manuals

Programming Manual - Basic & Applied Instruction Edition

Generic Names and Abbreviations Used in Manuals

Abbreviation/generic name

Programmable controllers

Name

FX3G Series Generic name of FX3G Series PLCs
| FX3G PLC or main unit Generic name of FX3G Series PLC main units
FX3U Series Generic name of FX3U Series PLCs

| FX3u PLC or main unit

Generic name of FX3U Series PLC main units

FX3GC Series

Generic name of FX3GC Series PLCs

| FX3GC PLC or main unit

Generic name of FX3GC Series PLC main units

FX3ucC Series

Generic name of FX3UC Series PLCs

| FX3uc PLC or main unit

Generic name of FX3UC Series PLC main units

FX2N Series

Generic name of FX2N Series PLCs

FX2NC Series

Generic name of FX2NC Series PLCs

FX1N Series

Generic name of FX1N Series PLCs

FX1NC Series

Generic name of FX1NC Series PLC main units
Only manuals in Japanese are available for these products.

FX1S Series

Generic name of FX1S Series PLCs

Expansion boards

Expansion board

Generic name of expansion boards (The models shown below):
FX3G-232-BD, FX3G-422-BD, FX3G-485-BD, FX3G-2AD-BD, FX3G-1DA-BD, FX3G-8AV-BD,
FX3U-232-BD, FX3U-422-BD, FX3U-485-BD, FX3U-USB-BD, FX3U-8AV-BD and FX3U-CNV-BD

Special adapters

Special adapter

Generic name of special high-speed I/O adapters, special communication adapters, CF card special
analog adapters, and special analog adapters

Connectable equipment may vary depending on the main unit. For connectable equipment, refer to the
User’s Manual - Hardware Edition of the main unit.

Special high-speed 1/0 adapter

Generic name of special high-speed I/O adapters (The models shown below):
FX3U-2HSY-ADP and FX3U-4HSX-ADP

Special communication adapter

Generic name of special communication adapters (The models shown below):
FX3U-232ADP(-MB) and FX3U-485ADP(-MB)

CF card special adapter

Generic name of CF card special adapters:

CF-ADP

FX3U-CF-ADP

Special analog adapter

Generic name of special analog adapters (The models shown below):
FX3U-4AD-ADP, FX3U-4DA-ADP, FX3U-3A-ADP, FX3U-4AD-PT-ADP, FX3U-4AD-PTW-ADP,
FX3U-4AD-PNK-ADP and FX3U-4AD-TC-ADP

Connector conversion adapter

Generic name of special adapter connection conversion adapter (The models shown below):
FX3G-CNV-ADP

Extension equipment

Extension equipment

Generic name of 1/0O extension equipment and special extension equipment
Connectable equipment may vary depending on the main unit. For connectable equipment, refer to the
User’s Manual - Hardware Edition of the main unit.

1/0 extension equipment

Generic name of FX2N Series 1/0 extension units, FX2N Series I/O extension blocks, FX2N Series I/O
extension blocks, and FXON Series 1/0O extension blocks

Connectable equipment may vary depending on the main unit. For connectable equipment, refer to the
User’'s Manual - Hardware Edition of the main unit.

Special function unit/block or special
extension equipment

Generic name of special extension units and special function blocks
Connectable equipment may vary depending on the main unit. For connectable equipment, refer to the
User’s Manual - Hardware Edition of the main unit.

Special extension unit

Generic name of special extension units
Connectable equipment may vary depending on the main unit. For connectable equipment, refer to the
User’s Manual - Hardware Edition of the main unit.

Special function block

Generic name of special function blocks
Connectable equipment may vary depending on the main unit. For connectable equipment, refer to the
User’'s Manual - Hardware Edition of the main unit.

FX3UC Series special function block

FX3uc-4AD
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Abbreviation/generic name

Name

Open field networks CC-Link and CC-Link/LT

CC-Link equipment

Generic name of CC-Link master station and CC-Link remote stations

CC-Link master (station)

Generic name of CC-Link master station (having following model name):
FX3U-16CCL-M, FX2N-16CCL-M

CC-Link remote station

Generic name of remote I/O stations and remote device stations

CC-Link intelligent device station

Generic name of CC-Link interface block (having following model name):
FX3U-64CCL

CC-Link/LT equipment

Generic name of CC-Link/LT master station, CC-Link/LT remote 1/O stations, CC-Link/LT remote device
stations, power supply adapters, and dedicated power supplies

CC-Link/LT master

Generic name of built-in type CC-Link/LT master and (additional) CC-Link/LT master

Built-in type CC-Link/LT master

Generic name of built-in type CC-Link/LT master built in FX3UC-32MT-LT(-2)

(Additional) CC-Link/LT master

Generic name of CC-Link/LT master station (having following model name):
FX2N-64CL-M

Power supply adapter

Generic name of units connected to supply the power to the CC-Link/LT system

Dedicated power supply

AS-i system

Generic name of power supplies connected to supply the power to the CC-Link/LT system

AS-i master

MELSEC /0O LINK

Generic name of AS-i system master station (having following model name):
FX2N-32ASI-M

MELSEC I/O LINK master

Options

Generic name of MELSEC 1/0O LINK master station (having following model name):
FX2N-16LNK-M

Extension power supply unit

FX3UC-1PS-5V (for FX3GC, FX3UC series), FX3U-1PSU-5V (for FX3G, FX3U series)

Memory cassette

FX3G-EEPROM-32L, FX3U-FLROM-16, FX3U-FLROM-64, FX3U-FLROM-64L, and FX3U-FLROM-1M

Battery
Peripheral equipment
Peripheral equipment

Programming tools

FX3U-32BL

Generic name of programming software, handy programming panels, and display units

Programming tool

Generic name of programming software and handy programming panels

Programming software

Generic name of programming software

GX Works2

Abbreviation of programming software packages SWCIDNC-GXW2-J and SWODNC-GXW2-E

GX Developer

Abbreviation of programming software packages SWOD5C-GPPW-J and SWOD5C-GPPW-E

FX-PCS/WIN(-E)

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

Handy programming panel (HPP)

Generic name of programming panels FX-30P, FX-20P(-E) and FX-10P(-E)

RS-232C/RS-422 converter

FX-232AW, FX-232AWC, and FX-232AWC-H

RS-232C/RS-485 converter

FX-485PC-IF-SET and FX-485PC-IF

USB/RS-422 converter
Display units

FX-USB-AW

GOT1000 Series

Generic name of GT15, GT11 and GT10

GOT-900 Series

Generic name of GOT-A900 and GOT-F900 Series

GOT-A900 Series

Generic name of GOT-A900 Series

GOT-F900 Series

Generic name of GOT-F900 Series

ET-940 Series

\ERIVELS

Generic name of ET-940 Series
Only manuals in Japanese are available for these products.

FX3G Hardware Edition

FX3G Series User's Manual - Hardware Edition

FX3U Hardware Edition

FX3U Series User's Manual - Hardware Edition

FX3GC Hardware Edition

FX3GC Series User's Manual - Hardware Edition

FX3uC Hardware Edition

FX3UC Series User's Manual - Hardware Edition

Programming Manual

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

Communication Control Edition

FX Series User's Manual - Data Communication Edition

Analog Control Edition

FX3G/FX3U/FX3GC/FX3UC Series User’'s Manual - Analog Control Edition

Positioning Control Edition

FX3G/FX3U/FX3GC/FX3UC Series User's Manual - Positioning Edition

CF-ADP Manual

FX3U-CF-ADP User’'s Manual

FX-30P Manual

FX-30P Operation Manual
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1. Introduction

uononpou|

This chapter explains basic items related to programming in FX3G, FX3u, FX3GC and FX3uc programmable controllers 2
(PLCs). o
[0}
=
. . =
1.1 Programming Language in PLCs
This section explains the features of programming in FX3G, FX3U, FX3GC and FX3uc PLCs. 3
1.1.1  Types of programming languages %3
=4
FX3G, FX3U, FX3GC and FX3uc PLCs support the following six types of programming languages: g

1. List programming

This method is the basis of programs.

1) Features
In this method, sequence instructions are input in the form of instruction words such as "LD", "AND" and "OUT".
This input method is the basis of sequence programs.

2) Example of list display

ssomed N

llejaq ul

Step Instruction Device number 5
0000 LD X000
052
0001 OR Y005 2=9
58 =
0002 ANI X002 28
0003 ouT Y005 3

2. Circuit programming

Ve e )

In this method, ladder formats are drawn on the graphic screen.

Buiwweibold

1) Features
In a circuit program, a sequence circuit is drawn on the graphic screen by sequence formats and device numbers.
Because a sequence circuit is expressed with contact symbols and coil symbols, the contents of a program can
be understood easily.
In the circuit display status, the PLC operations can be monitored.

ased =

2) Example of circuit display
X000 X002

(oo

uonnsu|

Y005

The above list program is expressed in
the circuit diagram.

mo|4 welboid
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3. SFC (STL <step ladder>) programming

This input method allows sequence design in accordance with the flow of machine operations.

1) Features =
In an SFC (sequential function chart) program, sequences can be designed in accordance with the flow of i
machine operations. =
2) Compatibility between SFC programs and other programs §
SFC programs can be converted into another program format. And when list programs and circuit programs are @

created according to certain rules, they can be converted inversely into SFC programs. 1 0

L2

2 5q

P

Sg2

<9

o8
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4, ST (structured text)

The ST language is a text language with a similar grammatical structure to the C language.

1) Features
The ST language can describe control achieved by syntax using selective branches with conditional statements
and repetition by repetitive statements in the same way as high-level languages such as the C language.
By using the ST language, you can create simple programs that are easy to understand.

5. Structured ladder

The structured ladder language is a graphic language for writing programs using ladder symbols such as
contact, coils, functions, and function blocks.

1) Features
The structured ladder language is a graphic language developed based on the relay ladder programming
technique.
Since it can be understood intuitively, it is commonly used for the sequence programming.
A circuit always starts from the bus line located on the left side.

6. FBD (Function Block Diagram)

The FBD (function block diagram) language is a graphic language for writing programs using parts for special
processing (functions and function blocks), variables and constants.

1) Features
You can create programs easily by connecting parts along the flow of data and signals, and improve the
programming efficiency.

1.1.2  Applicability of programming languages in programming software

The table below shows the applicability of programming languages in GX Works2 and GX Developer:
Applicability in GX Works2 and GX Developer

Programming Language GX Works2 GX Developer
List programming - v
Circuit programming v
v

SFC programming

ST
Structured ladder/FBD

Y IRNERN RN

1.1.3 Compatibility among programs

All sequence programs created by list programming, circuit programming or SFC programming are stored in the form
of instruction words (contents at the time of list programming) in the program memory inside the PLC.

* Programs created by these three types of input methods can be converted mutually, and then displayed and edited
as shown in the figure below.

It is not possible to display or edit sequence programs created using ST, structured ladder or FBD programming by
converting them from the form of instruction words (contents at the time of list programming).
For displaying and editing such sequence programs using ST, structured ladder or FBD programming, the symbolic
information (data indicating the program configuration such as structure and labels) is required.

— Refer to the GX Works2 Version 1 Operating Manual (Common) for the details on symbolic information.
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2,

Overview (Sequence Program)

This chapter explains the basic functions of FX3G/FX3U/FX3GC/FX3uc PLCs.
This chapter includes not only the features of PLCs but also introduction of representative functions, parameters and
memory to utilize the functions of PLCs. Read this chapter before designing sequences.

21 Introduction of Convenient Functions
FX3G/FX3U/FX3GCc/FX3uc PLCs have the following instruction functions.
2.1.1 Convenient functions for input processing

. "High-speed counter" function of one phase or two phases for counting high-speed inputs*1
One-phase high-speed counters can execute counting at up to 100 kHz (or 200 kHz when a special high-speed input

adapter*2 is used) in FX3u/FX3uc PLCs and up to 60 kHz in FX3G/FX3GC PLCs regardless of the operation time
because they process high-speed pulses from specific input relays as interrupts.
(Two-phase high-speed counters can execute counting at up to 50 kHz (or 100 kHz when a special high-speed input

adapter*2 is used) in FX3u/FX3uc PLCs and up to 30 kHz in FX3G/FX3Gc PLCs.)
The counting result can be immediately handled as high-speed counter output interrupts by specific program
processing and high-speed counter counted values by comparison instructions dedicated to high-speed counters.

*1.  This function is supported only for DC input type.

*2.  Can only be connected to the FX3u PLC.
— Related instructions: High-speed counter compare; HSCS (FNC 53), HSCR (FNC 54),
HSZ (FNC 55) and HSCT (FNC 280)

If the number of high-speed counters is insufficient, special extension equipment (high-speed counter
blocks) can be connected.

By extending hardware counters in the high-speed counter block’3, high-speed pulses at up to 200 kHz can be
received (except 2 and 4 edge count).

*3. Can only be connected to the FX3u/FX3uc PLCs.
— FX3u-2HC high-speed counter block

. "l/O refresh” function for receiving the latest input information
The input terminal information of the PLC in the batch refresh method is input all at once by the input image memory
before step 0. The output information is output at one time when END instruction is executed.
I/O refresh instruction can get the latest input information and immediately output the operation result during sequence
operation.
— Related instruction: Refresh REF (FNC 50)

. "Input filter adjustment” function for changing the time constant of input relays*4
Input relays in the PLC are equipped with a C-R filter of approximately 10 ms as countermeasures against chattering

and noise in input signals. Because a digital filter is adopted for the input relays X000 to X017°5, however, the filter
value can be changed in sequence programs.

*4.  This function is supported only for DC input type.

*5. X000 to X007 in the FX3G, FX3Gc, FX3u-16MO and FX3uc-16MO.
— Related instruction: Refresh and filter adjust instruction REFF (FNC 51)

. "Pulse catch” function™®
The pulse catch function is provided as a method to receive short-time pulse signals.
The pulse catch function monitors signals from specific input relays, and sets special auxiliary relays in the interrupt
processing as soon as signals are input.
The pulse catch function can be used in a wide range of applications because even narrow pulses can be easily
received.
When complicated operations should be processed with high priority as interrupt by using specific trigger signals, the
"interrupt" function described later is suitable.

*6.  This function is supported only for DC input type.
— Refer to Section 36.7.
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21.2

5. Three types of "interrupt"” functions for receiving short-period pulses and priority processing

— Refer to Chapter 36.

1) Input interrupt "
Signals from specific input relays are monitored. At the rising edge or falling edge of the monitored input, a
specified interrupt routine is executed with highest priority.

2) Timer interrupt
Specified interrupt routines are executed with highest priority at every specified time.

3) Counter interrupt 12
Depending on the present value of a high-speed counter, a specified interrupt routine is executed with highest
priority.
*1.  This function is supported only for DC input type.
*2.  This function is supported only in FX3u/FX3uc PLCs.

. Pulse width/Pulse period measurement function™

The pulse width or pulse period of pulses input from input terminals (X000, X001, X003 and X004) of the main unit can
be measured in units of 10us.
The pulse width/pulse period measurement function is available in a wide range of applications because the pulse
width or pulse period can be easily taken in accordance with the setting of special auxiliary relays.
The input signal delay time can be measured using two or more input terminals.

— Refer to Section 36.8.

*3.  This function is supported only in FX3G/FX3GC PLCs.

Convenient functions for output processing

213

. "lI/O refresh” function for outputting the latest input information

The input terminal information of the PLC in the batch refresh method is input at one time by the input image memory
before operation in the step 0. The output information is output at one time when END instruction is executed.
I/O refresh instruction can get the latest input information and immediately output the operation result during sequence
operation.

— Related instruction: Refresh REF (FNC 50)

. "Pulse output” function for pulse train output control

— Related instructions: Pulse Y Output PLSY (FNC 57) and
Acceleration/Deceleration Setup PLSR (FNC 59)

. "Positioning" function for positioning control

— Related instructions: DOG Search Zero Return DSZR (FNC150),
Interrupt Positioning DVIT (FNC151), ZRN (FNC156),

Variable Speed Pulse Output PLSV (FNC157),

Drive to Increment DRVI (FNC158) and

Drive to Absolute DRVA (FNC159)

Functions for supporting sequence control

. "Constant scan" mode for making the operation cycle of the PLC constant

The operation cycle in the PLC adopting the cyclic operation method varies depending on the contents of the program
execution.

In the constant scan mode (M8039 and D8039), the operation cycle can be made constant. As a result, instructions
executed in synchronization with the operation can be processed in a constant cycle.

. "All outputs disable" mode for turning OFF all output signals

When the special auxiliary relay M8034 is driven, the output latch memory is cleared. Accordingly, all output relays (Y)
turn OFF while the PLC is continuing its operation.

However, the status of output relays (Y) in each device image memory is not cleared. As a result, when devices are
monitored using a programming tool, they may be regarded as the ON status.

. "Memory hold stop™ function for holding the output status during the RUN mode even in the

STOP mode
When the special auxiliary relay M8033 is driven, the PLC stops and holds the output status during the RUN mode.
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2.2

. Registration of "entry code" for protecting programs

The entry code can be registered to prevent erroneous read/incorrect write protection of created sequence programs.
With regard to online operations from GX Developer (Ver. 8.24A or later) and handy programming panels, the program
protection level can be set by the entry code specification method. In this case, such specification that "changes of a
program are disabled, but monitoring and changes of present values are enabled" is available.

— Refer to the manual of the used programming tool.

. Addition of "comments" for a sequence program

By setting parameters, the device comment area (where Katakana, Kanji and alphanumeric characters are available)
can be secured in the program memory.
— Refer to the manual of the used programming tool.

. Writing programs in the RUN mode

Programs can be changed while the PLC is operating (RUN mode).
By this function, programs can be adjusted and changed efficiently without stopping the machine.
— Refer to the manual of the used programming tool.

. Symbolic information storage

The FX3u/FX3uc PLCs Ver. 3.00 or later can store symbolic information (data indicating the program configuration
such as structure and labels).
By using this function, you can read the symbolic information from the PLC, and edit labels, function blocks, etc.
GX Works2 Ver. 1.62Q or later is required to store symbolic information.
— Refer to the GX Works2 Version 1 Operating Manual (Common) for the details on symbolic information.

Introduction of Applied Instructions

2.21

. Excellent fundamental performance

FX3G/FX3U/FX3GC/FX3uc PLCs are equipped with not only fundamental applied functions for data transfer, data
comparison, arithmetic operations, logical operations, data rotation, and data shift but also high-speed processing
instructions for

I/O refresh, interrupt, comparison dedicated to high-speed counters, and high-speed pulse output as well as initial
state instructions by which standard operations for machine control are made into packages in the SFC control. In this
way, FX3G/FX3U/FX3GC/FX3uc PLCs have the specifications offering fundamental functions, high-speed processing,
and good operability.

. Advanced control easily available

In addition, FX PLCs offer many handy instructions by which complicated sequence control is made into packages to
mitigate the load for creating sequence programs and save the number of I/O points.
FX PLCs also offer floating point arithmetic operations and PID operations to cope with more advanced control.

Major applied instructions

This subsection introduces representative ones among many applied instructions.

. Program flow + Zone compare (ZCP/FNC 11)
« Conditional jump (CJ/FNC 00) » High-speed counter compare (FNC 53 to FNC 55)
« Call subroutine (CALL/FNC 01) » High-speed counter compare with data table
(HSCT/FNC280)

» Enable interrupt (EI/FNC 04)
- Disable interrupt (DI/FNC 05) * Move (MOV/FNC 12)

. Starta FOR/NEXT loop (FOR/FNC 08) * Floating point move (EMOV/FNC112)
— Refer to Chapter 8. * High-speed counter move (HCMOV/FNC189)

» Conversion to binary-coded decimal
(BCD/FNC 18)

» Conversion to binary (BIN/FNC 19)

» Decimal to gray code conversion (FNC170) and
gray code to decimal conversion (FNC171)

. Move and compare

* Compare (CMP/FNC 10)
» Data comparison (FNC224 to FNC246)

* Floating point compare — Refer to Chapter 9, Chapter 13, Chapter 18,
(ECMP/FNC110 and EZCP/FNC111) Chapter 22, Chapter 24, Chapter 28 and
Chapter 32.
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2.2 Introduction of Applied Instructions

. Arithmetic and logical operations

» Addition (ADD/FNC 20)

+ Subtraction (SUB/FNC 21)

* Multiplication (MUL/FNC 22)

+ Division (DIV/FNC 23)

* Increment (INC/FNC 24)

» Square root (SQR/FNC 48)

» Trigonometry (FNC130 to FNC135)

» Conversion from/to floating point
(FNC 49, FNC118, FNC119 and FNC129)

* Floating point arithmetic operations
(FNC120 to FNC123)

* Floating point square root (ESQR/FNC127)
— Refer to Chapter 10, Chapter 12 and
Chapter 18.

. Rotation and shift operation

* Rotation right (ROR/FNC 30)

* Rotation left (ROL/FNC 31)

* Rotation right with carry (RCR/FNC 32)
» Rotation left with carry (RCL/FNC 33)

« Bit shift right (SFTR/FNC 34)

 Bit shift left (SFTL/FNC 35)

* Word shift right (WSFR/FNC 36)

* Word shift left (WSFL/FNC 37)
— Refer to Chapter 11.

. Data operation

* Zone reset (ZRST/FNC 40)

* Decode (DECO/FNC 41)

» Encode (ENCO/FNC 42)

* Sum of active bits (SUM/FNC 43)
* Mean (MEAN/FNC 45)

* Word to byte (WTOB/FNC141) and byte to word
(BTOW/FNC142)

* 4-bit linking/grouping of word data
(FNC143 and FNC144)

 Limit control (LIMIT/FNC256)

» Dead band control (BAND/FNC257)

» Zone control (ZONE/FNC258)

» Block data operation (FNC192 to FNC199)

» Character string control (FNC200 to FNC209)
— Refer to Chapter 12, Chapter 19,
Chapter 25, Chapter 26 and Chapter 29.

. High-speed processing

» Refresh (REF/FNC 50)

* Refresh and filter adjust (REFF/FNC 51)
» Speed detection (SPD/FNC 56)

* Pulse Y output (PLSY/FNC 57)

* Pulse ramp (PLSR/FNC 59)
— Refer to Chapter 13.

. Handy instructions and instructions for

external devices

« Initial state (IST/FNC 60)

* Teaching timer (TTMR/FNC 64)

» Alternate state (ALT/FNC 66)

* Ramp variable value (RAMP/FNC 67)

* Rotary table control (ROTC/FNC 68)

* Ten-key input (TKY/FNC 70)

» Digital switch (thumbwheel input) (DSW/FNC 72)
» Seven-segment decoder (SEGD/FNC 73)
» Seven-segment with latch (SEGL/FNC 74)
* ASCII code data input (ASC/FNC 76)

+ BFM Read, BFM Write (FNC 78, FNC 79,
FNC278, and FNC279)

» Serial communication (FNC 80 and FNC 87)

* Analog volume (FNC 85 and FNC 86)

* Inverter communication (FNC270 to FNC275)

» Hexadecimal to ASCII conversion (ASCI/FNC 82)
* ASCII to hexadecimal conversion (HEX/FNC 83)
» Cyclic redundancy check (CRC/FNC188)

* Random number generation (RND/FNC184)

» Real time clock control (FNC160 to FNC167)

* Hour meter (HOUR/FNC 169)

» Timing pulse generation (DUTY/FNC186)

* Logging R and ER (LOGR/FNC293)
— Refer to Chapter 14, Chapter 15,
Chapter 16, Chapter 21, Chapter 24, Chapter 30,
Chapter 31 and Chapter 33.

. Complicated control

» Search a data stack (SER/FNC 61)
» Sort tabulated data (FNC 69 and FNC149)

* PID control loop (PID/FNC 88)
— Refer to Chapter 14, Chapter 16 and
Chapter 19.

. Positioning control

» Dog search zero return (DSZR/FNC150)

* Interrupt positioning (DVIT/FNC151)

» Batch data positioning mode (TBL/FNC152)
» Absolute present value read (ABS/FNC155)
» Zero return (ZRN/FNC156)

» Variable speed pulse output (PLSV/FNC157)
» Drive to increment (DRVI/FNC158)

» Drive to absolute (DRVA/FNC159)
— Refer to Chapter 20.
— Refer to the Positioning Control Manual.
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23

Analog/Positioning Special Control

24

For details, refer to the manual of each product.

. Analog I/O control

* Analog input

* Analog output

* Pt100 temperature sensor input

* Thermocouple temperature sensor input

» Block dedicated to temperature control
— Refer to the respective product manual.

. Positioning control

» SSCNETIII - Positioning Block.

Link and Communication

* Pulse output block (controlled by sequence
program)

» Positioning unit (controlled by instructions
dedicated to positioning)

* Cam switch (resolver detection)
— Refer to the respective product manual.

. High-speed counter

» High-speed counter (hardware counter equipped
with multiplication function)
— Refer to the respective product manual.

FX3G/FX3U/FX3GC/FX3uc PLCs support the following communication functions:

. CC-Link

The CC-Link system can be constructed with an
FX3G/FX3U/FX3GC/FX3uc PLCs working as the
master station.
An A or QnA PLC can work as the master station,
and FX PLCs can be connected as remote device
stations.
A Q PLC can work as the master station, and FX
PLCs can be connected to remote device stations or
intelligent device stations.
The CC-Link is an open network allowing connection
of not only FX PLCs but also inverters, AC servo
systems, and sensors.

— Refer to the included manual.

. CC-Link/LT

The CC-Link/LT system can be constructed with an
FX3G/FX3U/FX3GCc/FX3uc PLCs working as the
master station.
General X (input) and Y (output) devices are
assigned to remote I/O units, and operated by
programs for general-purpose 1/O.
— Refer to the FX3uc Hardware Edition for the
built-in type CC-Link/LT master.
— Refer to the product manual for the
FX2N-64CL-M.

. MELSEC /O LINK

The MELSEC /0O LINK is a remote /O system
whose master station is an FX3u/FX3uc (D, DS,
DSS) PLCs.
Units for MELSEC I/O LINK remote I/O system (A
PLCs) can be used as remote units.

— Refer to the included manual.

. AS-i system

A network system at the actuator or sensor level can
be constructed with an FX3u/FX3uc PLCs working as
the master station in the AS-i system.

— Refer to the included manual.

5. N : N Network

Up to eight FX3G/FX3U/FX3GC/FX3uc PLCs are
connected, and data is automatically transferred
among them.

— Refer to the Data Communication Edition.

. Parallel link

Two PLCs are connected, and data is automatically
transferred between them.
— Refer to the Data Communication Edition.

. Computer link

A computer such as personal computer works as the
master station, up to sixteen FX and A PLCs are
connected to the master station, the master station
directly specifies devices in the PLC, and then data is
transferred.
Protocols in the computer link support the formats 1
and formats 4.
By using MX Component and MX Sheet, monitoring
and logging for the PLC system can be easily set by
Excel®.

— Refer to the Data Communication Edition.
— For MX Component and MX Sheet, refer to the

respective product manual.

. Non-protocol communication

Non-protocol serial communication is available
between an FX PLCs and interface equipment in
accordance with RS-232C/RS-485 such as bar code
reader, printer, personal computer and measuring
instrument.

— Refer to the Data Communication Edition.

. Inverter communication

An FX PLCs can control up to eight inverters via
communication in accordance with RS-485.

— Related instructions: IVCK (FNC270)

IVDR (FNC271)

IVRD (FNC272)

IVWR (FNC273)

IVBWR (FNC274)

IVMC (FNC275)

— Refer to the Data Communication Edition.
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25 Introduction of Devices Constructing PLC

Many relays, timers, and counters are built into an FX3G/FX3U/FX3GC/FX3uc PLCs, with many NO (normally open)
contacts and NC (normally closed) contacts.

These contacts and coils are connected to make a sequence circuit.

A PLC is also equipped with data registers (D) and extension data registers (R) functioning as memory devices to
store numeric data values.

251 Relationship among devices

Arrows show transfer of signals.

Ssc/e/s/ssce/sssce/ctsceccsEe
A

The assigned device mnemonic is "X".
The PLC has built-in input relays in accordance with its size.

! ! !

Input terminal or
input connector
Input relay: X
Input relays function as receiving ports when the PLC receives signals from external
input switches.
 —

Auxiliary relay: M There are many Output relay: Y
There are many counters inside the Output relays

auxiliary relays PLC. function as ports
inside the PLC.

The assigned “
device mnemonic

when the PLC

The assigned drives external
'devclzce mnemonic loads
s "Cr .

YAVAN
| @] | )
TO T
Counter: C
\ N/

is "M". Timer: T There are many
There are many output relays inside
timers inside the the PLC.

State relay: S ;

There are man PLC. The assigned

any The assigned device mnemonic
state relays inside device mnemonic is "y
the PLC. is T

The assigned
device mnemonic
is "g

_
M

Contact for external output from output relay
(one normally open contact)

The PLC has built-in output contacts in accordance with its
——— size.

Output terminal
or output
connector

Y
CIO0I0I0I0I0I0I0I0IOICI0I0I0IOIOIOI0I0I0I00]
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2.5.2

Device list

. Input relays (X) and output relays (Y)

— Refer to Section 4.2.

* Input relay and output relay numbers are
assigned to each main unit in octal "X000 to X007,
X010 to X017 ..., Y000 to Y007, YO10 to YO17 ..."
The input relay (X) numbers and output relay (Y)
numbers in extension units and extension blocks
are also sequential numbers in octal respectively
in the order of connection to the main unit.

« Adigital filter is applied to the input filter of specific
input relays, and the filter value can be changed
by a program. Accordingly, for a purpose
requiring high-speed receiving, assign such input
relay numbers.

(Refer to explanation of filter adjustment, input
interrupt, high-speed counter, various applied
instructions, etc.)

. Auxiliary relays (M)

— Refer to Section 4.3.

* Relays built into the PLC are auxiliary relays, and
are used for programs. Different from I/O relays,
auxiliary relays cannot receive external inputs or
directly drive external loads.

» There are latched (battery or EEPROM backed)
type relays whose ON/OFF status is stored even if
the PLC turns OFF.

. State relays (S)

— Refer to Section 4.4.

+ State relays are used in the step ladder or as
process numbers in the SFC expression.

* When a state relay is not used as a process
number, it can be programmed as a general
contact/coil in the same way as an auxiliary relay.

+ State relays can be used as annunciators for
external fault diagnosis.

. Timers (T)

— Refer to Section 4.5.

» Atimer adds and counts clock pulses of 1, 10 or
100 ms, and turns its output contact ON or OFF
when the counted result reaches a specified set
value.

A timer can count from 0.001 to 3276.7 seconds
depending on the clock pulse.

* The timers T192 to T199 are dedicated to
subroutines and interrupt routines.
The timers T250 to T255 are retentive type base
clock timers for 100 ms pulses. This means that
the present value is retained even after the timer
coil drive input turns OFF. And when the drive
input turns ON again, a retentive type timer will
continue its counting from where it left off.

. Counters (C)

The following types of counters are provided, and
can be used in accordance with the purpose or
application.
1) For latched (battery or EEPROM backed)
counters
— Refer to Section 4.6.
Counters are provided for internal signals of the
PLC, and their response speed is usually tens of
Hz or less.
- 16-bit counter: Provided for up-counting,
counting range: 1 to 32767
- 32-bit counter: Provided for up-counting
and down-counting, counting range:
-2,147,483,648 to +2,147,483,647
2) For latched (battery or EEPROM backed) high-
speed counters
— Refer to Section 4.7 or 4.8.
High-speed counters can execute counting at
several kHz regardless of operations in the PLC.
- 32-bit counter: Provided for up-counting
and down-counting, counting range:
—2,147,483,648 to +2,147,483,647 (1-
phase 1-counting, 1-phase 2-counting and
2-phase 2-counting), assigned to specific
input relays

. Data registers (D)

— Refer to Section 4.9.
Data registers store numeric data values.
All data registers in FX PLCs are 16-bit type (whose
most significant bit is positive or negative). When two
consecutive registers are combined, they can handle
32-bit numeric value (whose most significant bit is
positive or negative).
(For the numeric value range, refer to "Counter" on
the previous page.)
In the same way as other devices, data registers are
classified into general type and latched type (battery
or EEPROM backed).

. Extension registers (R) and extension file

registers (ER)

— Refer to Section 4.10.
Extension registers (R) are the extended form of data
registers (D). They are protected by the battery
against power failure in FX3u/FX3uc PLCs.
In FX3G/FX3GC PLCs, general type devices can be
protected against power failure when the optional
battery is connected.
In FX3G/FX3U/FX3Gc/FX3uc PLCs, the contents of
extension registers (R) can be stored in extension file
registers (ER).
In FX3U/FX3uc PLCs, extension file registers (ER)
can only be used while a memory cassette is
mounted.
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8. Index registers (V)(Z)

— Refer to Section 4.11.
Among registers, there are index type registers V
and Z used for modification.
A data register V or Z is added to another device as
follows:
[In the case of "VO0, Z0 = 5"
D100V0 = D105, C20Z0 = C25 « Device number +
VO or Z[ value
Data registers and index registers are used for
indirectly specifying the set value of timers and
counters, or used in applied instructions.

. Pointers (P)(l)

— Refer to Section 4.12.
Pointers are classified into branch pointers and
interrupt pointers.
* A branch pointer (P) specifies the jump
destination of the conditional jump CJ (FNC 00) or
the call subroutine CALL (FNC 01) instruction.

» An interrupt pointer (I) specifies the routine of an
input interrupt, timer interrupt or counter interrupt.

10.Constants (K)(H)(E)

— Refer to Chapter 5.
Constant numerical values used in the PLC, "K"
indicates a decimal integer value, "H" indicates a
hexadecimal value, and "E" indicates a real number
(floating point data).
Constants are used as set values or present values
of timers and counters, or operands for applied
instructions.
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2.6 Program Memory and Devices

uononpou|

2.6.1 Memory structure

1. In FX3u/FX3uc PLCs
FX3u/FX3uc PLCs are equipped with the RAM memory as standard.
By mounting a memory cassette, the memory type can be changed.

MBIABAQ

1)  When using the built-in memory (without attached memory cassette)

| CPU | | System ROM | 3
]/ \[ ey
(ZN)
—— Built-in device memory (RAM) é—
[Bit device memory] [Data memory] >
Contact image memory e Data register (D)
e Input relay (X) e Output relay (Y) e Timer present value register (T) 4
e Auxiliary relay (M) e State relay (S) e Counter present value register (C) _
Timer contact and time counting coil e Index register (V, Z) ;E
: X . 9=
Counter contact, counting coil, and reset coil « Extension register (R) 58

Built-i Memory cassette
uilt-in program memory p— Flash
(RAM) (Flash memory)

Parameter

JUBJSUOD
9 8018
ay) paioads (3 ]

Sequence program

Comment Not attached

File register (D)

Special setting

Ve e )

Symbolic information”

Buiwweibold

*1. Supported in Ver. 3.00 or later.
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2) When using an attached memory cassette (does not use the built-in program memory)

| CPU | | System ROM |
— Built-in device memory (RAM)
[Bit device memory] [Data memory]
Contact image memory e Data register (D)
e Input relay (X) e Output relay (Y) e Timer present value register (T)
o Auxiliary relay (M) e State relay (S) e Counter present value register (C)
Timer contact and time counting coil e Index register (V, Z)
Counter contact, counting coil, and reset coil « Extension register (R) <

Memory cassette

. (Flash memory)
Built-in program memory

(RAM) Parameter
Sequence program

suononJsul
AQ uonezijenul pue Jajsuel |

Comment
Not used I File register (D)
The PLC automatically recognizes attachment of a Special setting

memory cassette (when the power is turned ON),
= aNd disconnects the built-on program memory.
(Priority is given to the memory cassette.)

Symbolic information”

Extension file register (ER) |«

*1. Supported in Ver. 3.00 or later.
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2. In FX3G/FX3Gc PLCs

FX3G/FX3GC PLCs are equipped with the EEPROM memory as standard. _Z;
1) When using the built-in memory (without attached memory cassette) %’
| CPU | | System ROM |
4 (<3
— Built-in device memory (RAM, EEPROM) §
@
[Bit device memory] [Data memory] =
Contact image memory e Data register (D)
o Input relay (X) e Output relay (Y) o Timer present value register (T)
o Auxiliary relay (M) e State relay (S) e Counter present value register (C) 3
Timer contact and time counting coil o Index register (V, Z) e
; ; ; 2o
Counter contact, counting coil, and reset coil |« Extension register (R) g
%“.

Built-in program memory
(EEPROM)

Parameter

Memory cassette
(EEPROM)

Sequence program

ssoned N

llejaq ul

Comment Not attached

File register (D)

Special setting

suononsul
Aq uonezijeniul pue Jajsuel |

Extension file register (ER) |<€

JUBJSUOD
9 8018
ay) paioads (3 ]

2) When using an attached memory cassette™! (without using the built-in program memory)

| CPU | | System ROM |

aioed @)

Buiwweibold

— Built-in device memory (RAM, EEPROM)
[Bit device memory] [Data memory]

Contact image memory - Data register (D) 7

- Input relay (X) - Output relay (Y) - Timer present value register (T)

- Auxiliary relay (M) - State relay (S) - Counter present value register (C) e
Timer contact and time counting coil - Index register (V, Z) S
Counter contact, counting coil, and reset coil . Extension register (R) < S

_|
M tt 2 8
Built-in program memory emory cassette a
o (EEPROM) (EEPROM) _e o
[W) =
Parameter &3 & 5
§s 59
Sequence program = =: g%
Not used Comment z N =8
H : : g
The PLC automatically recognizes attachment of a File register (D) g_ 9
memory cassette (when the power is turned ON), Special setting < =
=== and disconnects the built-on program memory. 2 S
(The priority is given to the memory cassette.) Extension file register (ER) |« =2
o=
] 29
D ©
*1. A memory cassette can be connected only to FX3G PLC. @
L2
50
8 003
S
=3 oz
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2.6.2

Memory operations and latched (battery or EEPROM backed) devices
(power ON/OFF and RUN/STOP)

Backup operation

The operations of the data memory, bit device memory and program memory in FX3G/FX3U/FX3GC/FX3uc PLCs are
classified as shown below:

Types of program memory

1)

2)

*1.
*2.

*3,
*4,

*5.

Power
Item Power OFF OFF—ON STOP—-RUN RUN—STOP
Parameter Does not change.'2
Sequence program Does not chang-:-;.*2
Comment Does not change.'2
File reqister Can be secured by 2
9 parameter setting. Does not change.
Special setting Does not change.'2
Symbolic information™! Does not chang-:-;.*2
Types of word device memory
a) FX3u/FX3uc PLCs
Power
Item Power OFF OFF_ON STOP—RUN RUN—STOP
Does not change. Cleared.
General type Cleared. . -
Does not change while M8033 is ON.
Latched (battery Does not change.”3
Data register (D) backed) type ge.
File type Does not chang-:-z.*2
i Set to initial "
Special type Cleared. *4 Does not change.
values.
. . Latched (battery 3
Extension register (R) backed) type Does not change.
Extension file register | _
5 File type Does not change.
(ER)
Index register (V, Z) Vv, Z Cleared. Does not change.
Does not change. | Cleared.
For 100 ms Cleared.
Does not change while M8033 is ON.
Does not change. | Cleared.
. For 10 ms Cleared.
Timer present value Does not change while M8033 is ON.
IR Retentive type for 100 ms 3
(battery backed) Does not change.
Retentive type for 1 ms 3
(battery backed) Does not change.
Does not change. Cleared.
General type Cleared.

Does not change while M8033 is ON.

Counter present value
register (C)

Latched (battery
backed) type

Does not chang-:-;.*3

High-speed type
(battery backed)

Does not chang-:-;.*3

Clock data

Present value
(battery backed)

Does not change.*3

Symbolic information is supported in the FX3u/FX3uc PLCs Ver. 3.00 or later.

The contents of the program memory and device values are not backed up correctly in FX3u/FX3uc PLCs when
the battery voltage becomes lower than the holding voltage if a memory cassette is not attached.

Device values are not backed up correctly when the battery voltage becomes lower than the holding voltage.
Some devices are cleared when the PLC status switches from STOP to RUN.

An optional memory cassette is required.

—

For special data registers, refer to Chapter 37.
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Caution

Programs (when a memory cassette is not attached), latched (battery backed) type device values and clock data is not
backed up correctly when the battery voltage becomes low due to expiration of the battery life or another reason.
In such a case, clear latched (battery backed) type devices, transfer programs again (when a memory cassette is not
attached), and then set initial values and clock data if necessary.
— For a rough guide to the life and replacement of the battery, refer to the PLC User’s Manual
[Hardware Edition].

uononpou|

T P . o
— For the latched type device initialization method, refer to Subsection 2.6.5. &
b) FX3G/FX3Gc PLCs §
Power
Item Power OFF OFF_ON STOP—-RUN RUN—-STOP
© n “ Does not change. Cleared. 3
enera e Cl d.
vP eare Does not change while M8033 is ON.
Latched (EEPROM el
i Does not change. =1
Data register (D) backed) type g
File type Does not change. S
. Set to initial .
Special type Cleared. o Does not change.?
values.
Extension register (R) | General type Cleared.”" Does not change. 4
— - 50
2L LU T File type Does not change. o2
(ER) 88
=w
Index register (V, Z) Vv, Z Cleared. Does not change.
Does not change. | Cleared.
For 100 ms Cleared.
Does not change while M8033 is ON.
Does not change. | Cleared. 5
For 10 ms Cleared. . .
Does not change while M8033 is ON. g g-‘é’
Timer present value Does not change. | Cleared. &35
register (T) For 1 ms Cleared. . i S
Does not change while M8033 is ON. =
@
Retentive type for 100
ms (EEPROM backed) Does not change.
Retentive type for 1 Does not change 6
ms(EEPROM backed) ’ T
Does not change. Cleared. cg‘ S
General type Cleared. - - L @
Does not change while M8033 is ON. g
Counter presentvalue || atched (EEPROM 3
register (C) backed) type Does not change.

High-speed type

(EEPROM backed) Does not change.

ased =

Present value " g
Clock data (EEPROM backed) Does not change. 3 S
2
*1. These registers can be changed from the general type to the latched (battery backed) type by the parameter >
setting when the optional battery is installed.
*2.  Some devices are cleared when the PLC status switches from STOP to RUN.
— For special data registers, refer to Chapter 37. 8
*3.  The clock data is held by the electricity charged in the large-capacity capacitor built in the PLC. o
When the voltage of the large-capacity capacitor becomes low, the clock data is not held correctly. & g
The capacitor can hold the clock data for 10 days (when the ambient temperature is 25°C) in the full charge state 2o
(achieved by powering ON the PLC for 30 minutes or more). nZ
The clock data is backed up by the battery when the optional battery is installed and the battery mode is selected g %
in the parameter setting.
52
53
2o
23
30
Bo
(o]
S22
50
S 0
Sp3
.
o8
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3) Types of bit device memory

a) FX3u/FXsuc PLC

Power
Item Power OFF OFF_ON STOP—RUN RUN—STOP
Does not Cleared.
change.
Input relay (X) Cleared.
Does not change while M8033 is
ON.
Does not Cleared.
change.
Output relay (Y) Cleared.
Does not change while M8033 is
ON.
Does not Cleared.
change.
General type auxiliary relay (M) Cleared.
Contact image Does not change while M8033 is
memory ON.
X, Y,M, S
( ) Latched (battery backed) type Does not change.
auxiliary relay (M)
Special type auxilia Set to initial val- .
re’:ay (M)yp Y Cleared. ves.! Does not change.”
Does not Cleared.
change.
General type state relay (S) Cleared.
Does not change while M8033 is
ON.
Latched (battery backed) type Does not change.
state relay (S)
Annunciator (S) Does not change.
Does not Cleared.
change.
For 100 ms Cleared.
Does not change while M8033 is
ON.
Timer contact 2‘;:;:" Cleared.
Time counting coil For 10 ms Cleared. i
(T) Does not change while M8033 is
ON.
Retentive type for
100 ms Does not change.
Retentive type for 1 ms Does not change.
Does not Cleared.
change.
General type Cleared.
Does not change while M8033 is
ON.
Does not
Counter contact change. Cleared.
Counting coil Latched (battery backed) type Cleared. - -
Reset coil (C) Does not change while M8033 is
ON.
Does not Cleared.
change.
High-speed type Cleared.

Does not change while M8033 is
ON.

*1. Some devices are cleared when the PLC status switches from STOP to RUN.
— For special auxiliary relay names and definitions, refer to Chapter 37.
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b) FX3G/FX3cc PLCs

Power
Item Power OFF OFF_ON STOP—RUN RUN—STOP
Does not Cleared.
change.
Input relay (X) Cleared.
Does not change while M8033 is
ON.
Does not Cleared.
change.
Output relay (Y) Cleared.
Does not change while M8033 is
ON.
—— Zﬁzz;:t Cleared.
ontact image - * )
General type auxiliary relay (M) Cleared.”!
[EIEELY Does not change while M8033 is
(X, Y, M, S) ON.
Latt_;r.led (EEPROM backed) type Does not change.
auxiliary relay (M)
Special type auxiliary Set to initial val- -
relay (M) Cleared. ues. 2 Does not change.
General type state relay (S) Cleared.”! Does not change.
Latched (EEPROM backed) type Does not change.
state relay (S)
Annunciator (S) Does not change.
Does not Cleared.
change.
For 100 ms Cleared.
Does not change while M8033 is
ON.
Does not Cleared.
change.
For 10 ms Cleared.
Timer contact Does not change while M8033 is
Time counting coil ON.
T
(T) Does not Cleared.
change.
For 1 ms Cleared.
Does not change while M8033 is
ON.
Retentive type for
100 ms Does not change.
Retentive type for 1 ms Does not change.
Does not Cleared.
change.
General type Cleared.
Does not change while M8033 is
ON.
Does not
Counter contact change. Cleared.
Counting coil Latched (EEPROM backed) type Cleared.
Reset coil (C) Does not change while M8033 is
ON.
Does not Cleared.
change.
High-speed type Cleared.
Does not change while M8033 is
ON.

*1. These registers can be changed from the general type to the latched (battery backed) type by the parameter
setting when the optional battery is installed.

*2. Some devices are cleared when the PLC status switches from STOP to RUN.

— For special data registers, refer to Chapter 37.
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2.6.3 Types of backup methods against power failure

There are the following types of latch (battery backup) for the program memory and built-in PLC devices.

1. Battery backup method
a) FX3u/FX3uc PLCs

Item Description

Latched contents | The battery backs up the RAM memory built in the PLC, latched (battery backed) type devices and clock data.

The battery life is around 5 years, (when the ambient temperature is 25°C).

LR ETEEs For replacement information, refer to the Users Manual [Hardware Edition] of each PLC.

1) When the battery voltage becomes low, sequence programs and other latched (battery backed) contents are
lost.

2) When an optional memory cassette (flash memory) is mounted, it is not necessary to back up sequence
programs by the battery.

b) FX3G/FX3cc PLCs

Cautions

Item Description

Latched contents | The optional battery backs up the RAM memory built in the PLC and clock data.

The battery life is around 5 years, (when the ambient temperature is 25°C).

LD For replacement information, refer to the Users Manual [Hardware Edition] of each PLC.

Cautions When the optional battery voltage becomes low, the RAM memory built in the PLC and clock data is lost.

2. Memory cassette backup method
a) FX3u/FX3uc PLCs

Item Description

1) The flash memory built into the memory cassette backs up sequence programs.

SIS 2) A battery is required to back up latched (battery backed) devices and clock data from failure.

Maintenance Maintenance is not necessary.

The upper limit is set to the number of times for overwriting.

SELLEIE (Refer to the Hardware Edition of the main unit.)

b) FX3G PLCs

Item Description

Latched contents | The EEPROM memory built in the memory cassette backs up sequence programs.

Maintenance Maintenance is not necessary.

The upper limit is set to the number of times for overwriting.

Eltepe (Refer to the Hardware Edition of the main unit.)

3. EEPROM memory (built in PLC) backup method
a) FX3G/FX3Gc PLCs

Item Description
Latched contents The EEPROM memory built in the PLC backs up latched (EEPROM backed) type devices and sequence
programs.
Maintenance Maintenance is not necessary.

The upper limit is set to the number of times for overwriting.

2 ULCLE) (Refer to the Hardware Edition of the main unit.)
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2.6 Program Memory and Devices

2.64

Change between general devices and latched (battery backed) devices

2.6.5

. When using latched (battery backed) type devices as non-latch type devices

In FX3U/FX3uc PLCs, some latched (battery backed) type devices can be changed into non-latch type devices by the
parameter settings.

Devices dedicated to latched type cannot be changed into non-latch type devices even by the parameter settings.
Such devices can be handled as non-latch type devices by clearing all latched (battery backed) type devices by the
initial pulse (M8002) in a program.

. When using non-latch type devices as latched (battery backed) type devices

In FX3U/FX3uc PLCs, non-latch type devices can be changed into latched (battery backed) type devices by the
parameter settings.

In FX3G/FX3Gc PLCs, non-latched type devices can be changed to latched (battery backed) type devices when the
optional battery is installed and the battery mode is selected in the parameter setting.

How to initialize devices (battery backed)

Latched type devices can be initialized by clearing the entire PLC memory using peripheral equipment, clearing all
latched memory using the special auxiliary relay M8032, or executing the ZRST instruction.
This subsection describes two major methods.

. M8032 (latch memory all clear)

When M8032 is turned ON, all latched type devices (including reset coils of timers and counters) are cleared.
M8032 can be turned ON and OFF using the forced ON/OFF operation from peripheral equipment or within the
sequence program. Note that latched type devices cannot be turned ON while M8032 is ON.

When turning ON M8032 within the sequence program, note that latched type devices are cleared during END
processing after M8032 is turned ON.

Program example: This program clears all latched type devices.

M8002
Initial pulse .

*1. Includes general type devices in FX3G/FX3Gc PLCs whose type is changed to the latched (battery backed)
type when the optional battery is installed.

— For details, refer to Subsection 37.2.11.

. ZRST (FNC 40) instruction (zone reset)

The ZRST instruction can clear multiple devices all at once.

(Because only a limited device range can be specified for the ZRST instruction, only a part of the latched type devices
can be cleared at a time.)

Program example: This program clears latched (battery backed) type devices in the ranges shown in the table below
in FX3u/FX3uc PLCs.

Clear input
Y npu FZI\IRE:SA}I'O M500 | M7679 Latched (battery backed) type device range
Auxiliary relay M500~M7679
le\léisﬁro s500 | s4095 State $500~54095
Timer T246~T255
FNC 40 C100~C199,
ZRST T246 T255 Counter C220~C255
Data register D200~D7999
FNC 40 | c100 | c199

ZRST

FNC40 | coop | c255
ZRST

FNC 40
ZRST D200 | D7999

— For details on the ZRST (FNC 40) instruction, refer to Section 12.1.
— For details on latched type devices, refer to Subsection 2.6.2 and Chapter 4.
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FXsa/FX3u/FXsaec/FXsuc Series

Programming Manual - Basic & Applied Instruction Edition

2 Overview (Sequence Program)

2.7 Types and Setting of Parameters

2.7

Types and Setting of Parameters

2.71

Setting of parameters means setting the environment where the PLC operates.
Almost all FX PLCs can be used with factory default values.

However, when it is necessary to attach a memory cassette, set the comment capacity, set the communication
condition for serial ports, etc., the parameter settings must be changed using a programming tool such as personal

computer.

— For GX Works2, refer to the FXCPU Structured Programming Manual [Device & Common].

Parameter list

The following items may be set in the parameter settings.

Classification Item Description
This parameter specifies the maximum value for the number of steps to which a sequence
Memo program can be input.
capacitn;l 1) The upper limit is determined by the capacity of the built-in memory or optional memory.

Memory capacity

2) The program memory, file register, comment area, and other special setting capacities are
contained in this memory capacity.

Comment area

This parameter incorporates comments into the program memory.

1) Because comments remain in the PLC, the contents can be easily understood at the time of
maintenance.

2) Up to 50 comments can be input when one block is specified, but the program memory
capacity is reduced because the comment area requires 500 steps in the memory capacity.

File register

This parameter incorporates data registers into the program memory.

1) A sequence program and control data such as machining set values can be handled
together, which is convenient.

2) Up to 500 file registers can be created when one block is specified, but the program memory
capacity is reduced because file registers require 500 steps in the memory capacity.

Other special
setting
capacity

1) This parameter sets whether or not the special block/unit initial value setting function is

used.”
When this function is used, the program memory capacity is reduced because this function
requires 4000 steps (8 blocks) in the memory capacity.

2) This parameter sets whether or not the positioning setting (constants and setting table) in
TBL (FNC152) instruction is used. When this setting is used, the program memory capacity
is reduced because this setting requires 9000 steps (18 blocks) in the memory capacity.

3) This parameter sets whether or not the built-in CC-Link/LT function is used.

When this function is used, the program memory capacity is reduced because this function
requires 500 steps (1 block) in the memory capacity.

Device setting

Latch range
setting

This parameter enables to change the latched (battery backed) device range and the non-latch
device range inside the PLC.

1/0 assignment
setting

This setting is not written to the PLC.
When the I/O range is set according to the system configuration, however, inputs and outputs are
checked by the program check in GX Developer.

This parameter sets the initial values of the buffer memory (BFM) for each special block/unit

110 . assignment ::t(:i(:al unit number.
setting 9 It is necessary to set the memory capacity.
Built-in ) o ) L )
CC-Link/ILT This parameter sets the transmission speed, point mode and station information. The memory
9 capacity setting is required to set the station information.
Setup
This parameter sets the PLC operation mode without a battery.
Batteryless When the baterryless mode is set, detection of battery voltage low level error is stopped
mode™? automatically, and consequently, contents of latched devices becomes inconsistent and are

PLC system
setting (1)
[PLC mode]

initialized automatically.

Battery mode™®

This parameter sets the PLC operation mode with a battery.
When the check box "Use Battery" is checked, general type devices are changed to latched
(battery backed) type devices.

Modem This parameter automatically sends a specified AT command as an initialization command to a
initialization modem connected to the serial port.
RUN terminal

input setting

This parameter sets whether one input terminal in the PLC is used for RUN input.

RUN terminal
input number

This parameter specifies the input number of the RUN input described above.
X000 to X017

(X000 to X007 in FX3u-16ML], FX3uc-16ML] and 14-point type FX3G PLCs)
(X000 to X015 in 24-point type FX3G PLC)
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Classification Item Description
FE ot ) This paran'1eter corresponds to the following settings by specifying the contents of each on the
setting (2) Serial port PC screen:
[Serial operation Setting of communication format (D8120, D8400 and D8420)
e ieatiea] setting Setting of station number (D8121 and D8421)
Setting of timeout check (D8129, D8409 and D8429)
S This parameter sets interrupt inputs for the maximum speed, bias speed, creep speed, zero
onstan «
. . return speed, acceleration time, deceleration time, and the DVIT instruction. 1
Positioning setting ) )
i It is necessary to set the memory capacity.
setting : .
Detailed setting Tf:IIS parameter sets the operation table.'
It is necessary to set the memory capacity.
Special Network Special parameters are used in special adapters, special function blocks, etc.
parameters’® parameter” They are stored in the main unit.
This parameter sets protection to prevent erroneous read/incorrect write protection of a sequence
K d program. The entry code (8 characters), 2nd entry code (8 characters)** and the customer
eywor “
Others y keyword (16 characters) 5 can each be specified in characters in the ranges of Ato F and 0 to 9.

In addition, a permanent PLC lock”™® can be specified.

Program title

This parameter enables a character string to be set as the program title.

*1.  This function is supported only in FX3u/FX3uc PLCs.
*2.  This item is supported only in the FX3uc-32MT-LT-2.
*3.  This function is supported only in FX3G/FX3GC PLCs.
*4. The second entry code is supported in all FX3G/FX3GCc PLCs and FX3U/FX3uc PLCs Ver. 2.20 or later.

*5.  The customer keyword and permanent PLC lock is supported in all FX3G/FX3GC PLCs and FX3U/FX3uc PLCs
Ver. 2.61 or later.

*6. This function is supported in FX3G/FX3GC PLCs Ver. 2.00 or later and FX3u/FX3uc PLCs Ver. 3.10 or later.

*7. For FX3u/FX3uc PLCs, this function is supported in GX Works2 Ver. 1.73B or later.
For FX3G/FX3GC PLCs, this function is supported in GX Works2 Ver. 1.87R or later.
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FXsa/FXsu/F Xscc/F Xsuc Series 2 Overview (Sequence Program)
Programming Manual - Basic & Applied Instruction Edition 2.7 Types and Setting of Parameters

2.7.2 Parameter initial values and available tools for changing parameter values

1) FX3u/FX3uc PLC

Programming tool Display unit
tern GXDeveloper Setting FX-1 ?1P cs/ GOT_-FQ*(;O
Initial value range FX-30P (-E) ReE >l GOT Series
FX-20P WIN(-E)"" | 1000 ET-940
(-)" Series
Program capacity 16000 8000 2000 8000 16000 8000
Katakana cr.laracter 0 0 0 0 _ _
comment capacity
Memory File register capacity 0 Refer to 0 0 0 0 0
capacity Special unit initial Not used Subsection
(steps) value setting™ 273
Positioning setting™ Not used - - . - _
Built-in CC-Link/LT
6 Not used - - - - -
Setup
Auxiliary relay [M] 500 to 1023 0to 1023 500 to 1023
Latch State relay [S] 500 to 999 0 to 999 500 to 999
range Counter [C] (16 bits) 100 to 199 0to 199 100 to 199
(battery
backed) Counter [C] (32 bits) 220 to 255 200 to 255 220 to 255
Data register [D] 200 to 511 0to 511 200 to 511
. . Not
Program title Not registered - - registered - -
Entry code Not registered .NOt N ot N ot - -
registered | registered | registered
Refer to
Batteryless mode OFF Subsection No - OFF - -
Modem initialization specification Not set 2.71. NONE - Not set - -
RUN terminal input OFF INVALID | Not used No(%s)ed OFF -
Serial port operation setting Not set No - Not set - -

*1. These programming tools are not applicable to FX3u/FX3uc PLCs. The initial values in FX2N PLCs are shown
above.

*2. Parameter values can be changed only by the F940WGOT, F94[1GOT and F94[J handy GOT.

*3.  Only manuals in Japanese are available for the ET-940 Series.

*4.  The initial value is 8000 steps in GX Developer Ver. 8.18U to Ver. 8.22Y.

*5.  GX Developer Ver. 8.24A or later is applicable.

*6. This item is supported only in the FX3uc-32MT-LT-2, and can be set using GX Developer Ver. 8.68W or later.
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2) FX3c/FX3cc PLCs

Programming tool Display unit
tem GXDeveloper Setting FX-1?1P cs/ GOT-F?:ZS
Initial value™ range FX-30P (-E) FX-P /| GOT | Series
FX-20P WIN(-E)" | 1000 ET-940
(-E)™ Series 1"

Program capacity 8000 8000 2000 8000 8000 8000
Memory Katakana character 0 Refer to 0 0 0 _ _
capacity | comment capacity Subsection
(steps) File register capacity 0 273. 0 0 0 0 0

Positioning setting Not used - - - - -

Auxiliary relay [M] - - -
Latch State relay [S] - - -
range 5 ~ ~ —
Tty Counter [C] (16 bits)
backed) Counter [C] (32 bits) - - _

Data register [D] - - -

. . Not
Program title Not registered - - registered - -
Entry code Not registered .NOt N ot N ot - .
registered | registered | registered
Refer to

Batteryless mode OFF Subsection No - OFF - -
Modem initialization specification Not set 2.7.1. NONE - Not set - -
RUN terminal input OFF INVALID | Not used No(%s)ed OFF -
Serial port operation setting Not set No - Not set - -

*1. These programming tools are not applicable to FX3G/FX3Gc PLCs. The initial values in FX1N PLC are shown
above.

*2.  Parameter values can be changed only by the F940WGOT, F940GOT and F94[] handy GOT.
*3.  Only manuals in Japanese are available for the ET-940 Series.
*4. In the case of FX3GC PLC, select "FX3G" as the PLC type.
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FXsa/FXsu/F Xscc/F Xsuc Series 2 Overview (Sequence Program)
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2.7.3 Memory capacity setting range

© Built-in memory capacity v Can be set by changing parameter.

LICTE CEYRE e Co ) Comment File register .Sn'fﬁﬁﬂ;iﬂ: Positioning | Built-in CC-Link/
Number of FX3U FX3G capa(.:ity setting capa(_:ity setting ting™ setting*z LT Setup*a
steps FX3uUcC | FX3GC Unit: Block Unit: Block Uf:iet: Blgock Unit: Block Unit: Block
2000 steps v v Oto3 0to3 - - 1
4000 steps v v Oto7 Oto7 - - 1
8000 steps v v 0to 15 Oto 14 8 - 1
16000 steps v v 0to 31 Oto 14 8 18 1
32000 steps v (O] 0to 63 Oto 14 8 18 1
64000 steps ® - 0to 127 Oto 14 8 18 1

Cautions on setting the memory capacity

When one block is set in each capacity setting, the memory capacity is reduced by 500 steps.
Each setting should satisfy the following expression:

Memory capacity Comment File register
setting range capacity setting capacity setting value setting™ setting™ Setup™

Special unit initial Positioning Built-in CC-Link/LT

\2
+

) With regard to the comment capacity, up to 50 device comments can be set in one block.
2) With regard to the file register capacity, up to 500 (16-bit) file registers can be set in one block.
)

In the special unit initial value setting”, 8 blocks (4000 steps) are used.
4) In the positioning setting, 18 blocks (9000 steps) are used.
5) In the built-in CC-Link/LT setup ™3, 1 block (500 steps) are used.
*1. This item is supported only in FX3u/FX3uc PLCs, and can be set using GX Developer Ver. 8.24A or later.

*2.  This item can be set using GX Developer Ver. 8.24A or later in FX3U/FX3uc PLCs, and using GX Developer
Ver. 8.72A or later in FX3G/FX3Gc PLCs.

*3. This item is supported only in the FX3uc-32MT-LT-2, and can be set using GX Developer Ver. 8.68W or later.

Caution

After changing the memory capacity setting, make sure to write both the programs and parameters to the PLC.
If only the parameters are written to the PLC, program errors (such as parameter error, circuit error and grammar
error) may occur in the PLC.

FX3G/FX3Gc PLCs operate in the extension mode when the program capacity (which is available for sequence
programs, and excludes the comment capacity, file register capacity, etc.) is 16,001 steps or more, and operate in
the standard mode when the program capacity is 16,000 steps or less. The instruction execution time is longer in
the extension mode than in the standard mode.

Example:  Time required to execute the basic instruction "LD"
Standard mode: 0.21 ps Extension mode: 0.42 us

The FX3U/FX3uc PLCs can store symbolic information in the following capacity:

- The FX3u-FLROM-1M (memory cassette) has an area dedicated to the storage of symbolic information, and can
store up to 1300 kB.

- When storing the symbolic information in any memory cassette other than the FX3u-FLROM-1M or to the built-in
memory, make sure that amount of the symbolic information to be stored does not exceed the available memory
capacity.

It is recommended to use the FX3U-FLROM-1M when there is a large amount of symbolic information to be
stored.

Symbolic information capacity = Maximum capacity of memory cassette - Memory capacity set by parameters

It is possible to check the symbolic information capacity using the memory capacity calculation (offline) of GX Works2.
— Refer to the GX Works2 Version 1 Operating Manual (Common) for details.

When symbolic information is stored, it is deleted if the memory capacity set by parameters is changed.
After changing the memory capacity, write the symbolic information again.
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2.7.4 Compatible optional memory model =
8

S

1. FX3G PLCs S

Model name Maximum number of Memory type Allcfwable nun:n!)er of Remarks
steps times of writing

FX3G-EEPROM-32L 32000 EEPROM 10000 times Write-protect switch and loader o
memory function are provided. 3

s

=

2. FX3u/FXsuc PLC
Model name Maximum number of Memory type Allt?wable nurp!)er of Remone 3
steps times of writing

FX3U-FLROM-64 64000 Flash memory 10000 times Write-protect switch is provided. =1
FX3U-FLROM-16"" 16000 Flash memory 10000 times Write-protect switch is provided. S

o

* . Write-protect switch and loader >

1
FX3U-FLROM-64L 64000 Flash memory 10000 times function are provided.
Write-protect switch and there is an

FX3U-FLROM-1M "2 64000 Flash memory 10000 times area (1300 kB) dedicated to the 4
storage of symbolic information. o

<

(@]

&

*1.  Can be used with FX3uc PLCs Ver. 2.20 or later.
*2. Ver. 3.00 or later is applicable.
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2.7.5

Keyword (entry code)

By registering the entry code in a PLC, the functions of programming tools, display modules, and display units to

change programs, monitor devices, and the current value changing function in the PLC can be restricted (access
restriction).

— For the operations and restricted functions of display modules,

refer to the PLC main unit Hardware Edition.

— For the operations and restricted functions of display units,

refer to the respective display unit manual.

— For GX Works2, refer to the FXCPU Structured Programming Manual [Device & Common].

Differences in operations caused by the entry code type
The operations to change, cancel (delete) and reset the registered entry code vary depending on the entry code type.

Redieteled Entered entry code | Change | Cancel | Disable Outline
entry code
Permanent
PLC lock — — — — The permanent PLC lock cannot be changed, canceled or reset.
Entry code Entry code v v v The entry code can be changed, canceled and reset.
Entry code + Entry code + The entry code and second entry code can be changed, canceled
Second entry v v v
Second entry code and reset.
code
Entry code + Entry code + v v v The entry code, second entry code and customer entry code can
Second entry | Second entry code be changed, canceled and reset.
code +
Customer Customer keyword - - v The entry code can be reset.
keyword

. Correspondence between PLC and peripheral equipment

. Number of GOT-F900 y ¥ ¥
c’:‘l‘;:::zgfs registered | Applicable PLC Devfl); por| GOT1000 | o 0t | FX-30P g;g;g ,';\)I(I: (CES)
characters
FX3G/FX3GC
Permanent (From first product) | Ver. 8.72A Not Not ) . Not Not
PLC lock B - FX3U/FX3ucC or later?2 | applicable | applicable Applicable applicable | applicable
(Ver. 2.61 or later)
0to 9 and FX3G/FX3U/ Ver. 2.00A ' Only reset gf ' ' '
Entry code Ato F 8 FX3GC/FX3uc or later™ Applicable |entry codeis | Applicable | Applicable [ Applicable
(From first product) allowed
FX3G/FX3GC
8 (16 total )
Second 0to 9 and including (From first product) | Ver. 8-2‘*1A Applicable Not Applicable Not Not
entry code AtoF entry code) FX3U/FX3UC or later™® applicable applicable | applicable
(Ver. 2.20 or later)
FX3G/FX3GC
Customer | 0to 9 and 16 (From first product) | Ver.8.72A ) 6 Not ) .3 Not Not
keyword AtoF FX3U/FX3UC or later? Applicable applicable Applicable applicable | applicable
(Ver. 2.61 or later)

*1.  Only manuals in Japanese are available for the ET-940 Series.
*2.  GX Developer Ver. 8.82L or later is applicable to FX3u/FX3uc PLCs.
*3.  FX-30P Ver. 1.20 or later is applicable to FX3u/FX3uc PLCs.

*4.  GX Developer Ver. 2.00A or later is applicable to FX Series PLCs.
However, Ver. 8.18U or later is required in FX3uc PLC, Ver. 8.24A or later is required in FX3u PLC, and Ver.
8.72A or later is required in FX3G/FX3GC PLCs.

*5.  GX Developer Ver. 8.24A or later is applicable to FX3u/FX3uc PLCs, and Ver. 8.72A or later is applicable to
FX3G/FX3Gc PLCs.

*6. GT Designer2 Ver. 2.85P or later supports the customer keyword.
The security provided by the entry code, second entry code and customer keyword is limited, and is not always
perfect.
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3. Entry code setting and access restriction

Setting status Peripheral equipment and access restriction

uononpou|

The programming tool performs the following operations in accordance with the selected registration
condition:

Once the permanent PLC lock is set, it cannot be reset.

To reset the permanent PLC lock or write programs again to the PLC, all-clear the PLC memory.

; Program
When the permanent PLC lock is Registration condition Monitoring L ATIED o
selected Read Write change §
Write prohibited v - v v 2'
Read and write prohibited - - v v
All online operations prohibited - - - -
The programming tool performs the following operations in accordance with the selected registration 3
condition: =S
It is not possible to cancel the entry code using the customer keyword. & %
Q
Program 5
) Registration condition 9 Monitoring Present value s
When the customer keyword is set Read Write change
Write prohibited v - v v
Read and write prohibited - - v v 4
All online operations prohibited - - - - 59
=
The programming tool performs the following operations in accordance with the selected registration §§
condition:
Program
Registration condition 9 Monitoring Present value
When both the entry code and Read Write change
second entry code are set Write prohibited " — " 7 5
Read and write prohibited - - v v Q g%’
=
All online operations prohibited - - - - &35
2008
=
@

1)  When using handy programming panel FX-10P(-E)/FX-20P(-E)
The programming tool performs the following operations in accordance with the head character

of the entry code (in 8 characters): 6
Head character Program o] Present value
- Monitoring Tw
of entry code Read Write change 3o
«Q O
. All .o.peratlons ADtoF,0to9 _ _ _ — 5 ®
When only the entry code is set prohibited g
«Q
Rgad/lncorregt B _ _ v v
write protection
Errorl1e'ous write c v _ v v 7
prohibited —w
)
2) When using any programming tool, data access unit or GOT other than the FX-10P(-E)/FX-20P(-E) g &
Read/Incorrect write protection is set for all entry codes. 5
=)
When no entry code is set All operations are enabled.
Caution on selecting the permanent PLC lock 8
* Once the permanent PLC lock is set, it cannot be reset. .
To reset the permanent PLC lock or write programs again to the PLC, all-clear the PLC memory. S §
Caution on registering the entry code 5 o
=z
-¥e)]
* The entry codes are provided to restrict access from peripheral equipment to programs created by the user. Take =8
care to save/remember the entry codes.
If a registered entry code is forgotten, the online operations from the programming tool to the PLC are disabled 9
depending on the programming tool type and the contents of the registered entry code. =3
o
» In an FX3uU/FX3uc PLC whose version is earlier than Ver. 2.61, do not use a memory cassette where the customer ig
keyword and permanent PLC lock are set. g-'zn
If a memory cassette where the permanent PLC lock is set is used in an FX3U/FX3uc PLC whose version is earlier g Q
than Ver. 2.61, the PLC does not function normally. 3
If the PLC memory is cleared or the keyword is canceled in an FX3U/FX3uc PLC whose version is earlier than Ver. 1 0

2.61 for a memory cassette where the customer keyword and permanent PLC lock are set, access restrictions set
by the keyword may not be able to be removed normally.
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Registering and changing the entry codes

This section explains the operating procedure of GX Developer (Ver. 8.72A)
— For the entry code registration/change procedure in FX-10P(-E), FX-20P(-E), FX-30P,
and FX-PCS/WIN(-E), refer to the manual of each product.

1. Set the PLC to the STOP mode.
2. Select [Online]-[Keyword setup]-[Register...] to open "New keyword register"” dialog box.

3. Set the function selection (for the protection type), entry code, second entry code, customer
entry code and protection level.

New keyword register @
Funchion selection -
" Keyward protaction M
" Pemarent PLC lock Clese
‘when selecting Peimanent PLC
lmck . the pratection level setting

zannct be removed .

Fegward nput
¥ Custome: keyword

Kepwod [ [

2nd Kepward |>ec xxxxx | xxxxxxx

The keywond rus! consist of
4 hesadecimal characiers.

[Walid: 0tz F]
Frarection level

* Read®wrhe piotzction
™ \Wrie protection
Al orline operation protection

Set item Contents of setting Remarks
Select either one. When "Permanent PLC lock" is selected, it cannot be reset.
Function selection™ |+ Keyword protection To reset the permanent PLC lock or write programs again to the PLC, all-
+  Permanent PLC lock clear the PLC memory.

Input 8 characters. Available

Keyword characters are A to F and 0 to 9.

Input 8 characters. Available

*2
2nd Keyword characters are Ato Fand 0 to 9.

Before setting the second entry code, set the entry code first.

Input 16 characters. Available Before setting the customer keyword, set the entry code and second entry

*
Customer keyword characters are Ato Fand 0 to 9. code first.

Select one of the following:
+ Read/Write protection Before setting the protection level, set the second entry code or select
*  Write protection "Permanent PLC lock" in "Function selection".

» All online operation protection

Protection level 2

*1.  The function selection and customer keyword can be set in all FX3G/FX3Gc PLCs and FX3u/FX3uc PLCs Ver.
2.61 or later.

*2.  The second entry code and protection level can be set in all FX3G/FX3GC PLCs and FX3u/FX3uc PLCs Ver.
2.20 or later.

Caution on registering the entry code

» The entry codes are provided to restrict access from peripheral equipment to programs created by the users. Keep
the entry codes carefully.
If a registered entry codes is forgotten, the online operations from a programming tool to the PLC are disabled
depending on the programming tool type and the contents of the registered entry code.

* Inan FX3U/FX3uc PLCs whose version is earlier than Ver. 2.61, do not use a memory cassette where the customer
keyword and permanent PLC lock are set.
If a memory cassette where the permanent PLC lock is set is used in an FX3u/FX3uc PLCs whose version is earlier
than Ver. 2.61, the PLC does not function normally.
If the PLC memory is cleared or the keyword is canceled in an FX3u/FX3uc PLCs whose version is earlier than Ver.
2.61 for a memory cassette where the customer keyword and permanent PLC lock are set, access restrictions set
by the keyword may not be able to be removed normally.
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4. Click [Execution] button to open "Keyword confirmation" dialog box.

5. Input the entry codes again.

Keyword confirmation

Fleaze npui the keyword again for confrmalion.

Cuetomer Keyword
xxxxxxxxxxxxxxxx Cancel
Flepward | |

2nd Feyword | """""""" | ........

6. Click [OK] to register the entry codes to the PLC.

Reading/writing a program from/to a PLC with the entry codes registered

This section explains the operating procedure of GX Developer (Ver. 8.72A)
— For the program reading/writing procedure in FX-10P(-E), FX-20P(-E), FX-30P, and FX-PCS/WIN(-E),
refer to the manual of each product.

1. Select [Online]-[Read from PLC...]/[Write to PLC...] to open "Input current keyword." dialog box.

2. Input the keyword, 2nd keyword or customer keyword currently registered in the PLC.

Input current keyword. El

That keyword iz registered. Processing ol
cannot be done. Input the current 0se
kewword,

K.epword
2nd Keyword

Set item Contents of setting Remarks

. . *2 .
Input 8 characters. Available characters are When cancelling the keyword using the customer keyword “ instead

Keyword AtoF and0toO. of entering the keyword, enter the former 8 characters of the
customer keyword.
. . *2
" Input 8 characters. Available characters are When cancelllryg the 2nd keyword using the customer keyword
2nd Keyword AtoFandOto9 instead of entering the 2nd keyword, enter the latter 8 characters of the

customer keyword.

*1.  The second entry can be set in all FX3G/FX3GC PLCs and FX3u/FX3uc PLCs Ver. 2.20 or later.
*2.  The customer keyword can be set in all FX3G/FX3GCc PLCs and FX3U/FX3uc PLCs Ver. 2.61 or later.

3. Click [Execution] button to verify the keywords you have input with the keywords currently
registered in the PLC.
* When the entry code inputs are verified, the PLC executes "Read from PC" or "Write to PC".
*  When the entry code inputs are not verified, the PLC does not execute "Read from PC" or "Write to PC".
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Canceling the entry codes

This section explains the operating procedure of GX Developer (Ver. 8.24A)
— For the entry code canceling (deletion) procedure in FX-10P(-E), FX-20P(-E), FX-30P, and FX-PCS/WIN(-E),
refer to the manual of each product.

1. Set the PLC to the STOP mode.

2. Select [Online]-[Keyword setup]-[Delete...] to open "Keyword cancel” dialog box.

3. Input the keyword and 2nd keyword currently registered in the PLC.

Keyword cancel @

Execution

comog T [ Eresuion |
Cl

2nd Keyword ﬁ

Set item Contents of setting Remarks

Keyword Input 8 characters. Available characters are Ato F and 0 to 9. It is not possible to cancel the entry code
using the customer keyword.

2nd Keyword Input 8 characters. Available characters are Ato F and 0 to 9.

4. Click [Execution] button to verify the entry codes you have input with the entry codes currently
registered in the PLC.
* When the entry code inputs are verified, the PLC executes "Keyword Cancel".
* When the entry code inputs are not verified, the PLC does not execute "Keyword Cancel".

Resetting the entry codes, and validating the reset entry codes (Keyword Protect)

This section explains the operating procedure of GX Developer (Ver. 8.72A)
— For the entry code reset procedure in FX-10P(-E), FX-20P(-E), FX-30P, and FX-PCS/WIN(-E),
refer to the manual of each product.

1. Select [Online]-[Keyword setup]-[Disable...] to open "Keyword Disable" dialog box.

2. Input the keyword, 2nd keyword or customer keyword currently registered in the PLC.

PLE keyword will be disabled. M

K.epword
2nd Keyword

" Kepword Protect

PLC keyword will be enabled.

Set item Contents of setting Remarks

When the customer keyword*2 is set in the FX3G/
FX3U/FX3GC/FX3uCc PLCs, its former 8
characters are available.

Input 8 characters. Available characters are A

Keyword toFand0to 9.

Keyword Disable =
- Input 8 characters. Available characters are A When the customer keyworq is set in the FX3G/
2nd Keyword toFandOto 9 FX3U/FX3GC/FX3UC PLCs, its latter 8 characters

are available.

Keyword Protect”! Reset entry codes are made valid again.

*1.  The second entry can be set in all FX3G/FX3GC PLCs and FX3u/FX3uc PLCs Ver. 2.20 or later.
*2. The customer keyword can be set in all FX3G/FX3GCc PLCs and FX3U/FX3uc PLCs Ver. 2.61 or later.

3. Click [Execution] button to reset the entry codes or validate the reset entry codes again.
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2.7.6  Special unit initial value setting [GX Developer Ver. 8.24A or later]

UOHONPOAU|

‘ Ver. 2.20"#\ I Ver.2.20 ump \

The initial values of the buffer memory (BFM) in special function blocks/units connected to an FX3u/FX3uc PLCs (Ver.
2.20 or later) can be set as a parameter in GX Developer (Ver. 8.24A or later).
When this parameter is used, it is not necessary to execute initial setting in a user program for special function blocks/
units requiring initial setting. The special unit initial value setting uses 4000 steps (8 blocks) in the memory capacity.
— For the setting procedure, refer to Subsection 2.7.9.
— For GX Works2, refer to the FXCPU Structured Programming Manual [Device & Common].

MBIABAQ

2.7.7 Positioning setting [for TBL (FNC152) instruction] [GX Developer Ver. 8.24A or later] 3

In the positioning setting available in all FX3G/FX3u/FX3Gc ' PLCs and FX3uc PLC Ver. 2.20 or later, constants can be
set in the table for the TBL (FNC152) instruction. Make sure to set this parameter when using TBL (FNC152)
instruction.

The positioning setting for TBL (FNC152) instruction uses 9000 steps (18 blocks) in the memory capacity.

*1.  Supported in GX Works2 Ver. 1.77F or later for FX3Gc PLC.
— For details on TBL (FNC152) instruction, refer to the Positioning Control Manual.
— For the setting procedure, refer to the Positioning Control Manual or Subsection 2.7.9.
— For GX Works2, refer to the FXCPU Structured Programming Manual [Device & Common].

ssoned N

llejaq ul

2.7.8 Built-in CC-Link/LT Setup (dedicated to FX3uc-32MT-LT-2)

JUBJSUOD
9 8018
ay) paioads (3 ]

The set item "Built-in CC-Link/LT Setup" is dedicated to the FX3uc-32MT-LT-2.
The CC-Link/LT setting (transmission speed, point mode and station information) is available in the parameter setting
using GX Developer Ver. 8.68W or later.
The built-in CC-Link/LT setup uses 500 steps (1 block) in the memory capacity.
— For the setting procedure, refer to the FX3uc Hardware Manual or Subsection 2.7.9.
— For GX Works2, refer to the FXCPU Structured Programming Manual [Device & Common].

aioed @)

2.7.9 Parameter settings by GX Developer

Buiwweibold

This subsection explains the parameter setting procedures by GX Developer (Ver. 8.72A).
— For details on entry codes, refer to Subsection 2.7.5.
— For network parameter setting, refer to the GX Works2 Version 1 Operating Manual (Common).

ased =

=3
. . 2
Opening the parameter setting screen g
g
. . . . S
In the project tree area provided on the left side of the screen, double-click [Parameter] — [PLC parameter].
If the project tree is not displayed, select [View] — [Project data list] from the toolbar.
2 MELSOFT series GK Developer (Unset project) - [LD{Edit mode) MAIN 1 Step] 8
] Projec:  Edb FindfReplace  Convert Miew  Orline  Ciegostics Tools  Window  Heb
D=lw| &) %|=/e|- - olsle ¢ elal =e 3z
|Promiam =l = o il §§
e e e e e e e e P A '%—”5
Wl =) 2|2 7|5 mlwel- BS £]Z] S| @ FfEE ©
AL~ Ll T Tl e o el o e A 9
£
[Uns=t project] 0 og =z
< 2] Program 3 Q
+ | Device commark 20
] |?]rcunctur QE
CafFLC parametesr
Dievice memory % 9
a ©
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EERS
2o
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Setting memory capacity

Memary capacity |['c\icc ]:L: neme | 140 assignment ]3_.:y:t:'n:1] ]PLC syztem(2) | Posiliening ]

Mamay capachy

16000 -

Comiments capacily
0 Elock [0 Block t2 31 block] o Paints

Fil regictat capacity
0 Elack: [0 Hack: ta 14 black) a Faintz

Progiam capacity
15500 Steps

S pecial Function Memon canariy
1 Block
™ Special Function Block S etiings{d Blocks]
I™ Positioning |nstruiction Settings(13 Blocks)
R Euviltin CC-Link/LT Sehup [Thlock] (FR43UC-32T-LT-2 Only)

This example shows a window in FX3u/

Dfaul Check. Bd | consel | FX3uc PLCs.
Set item Contents of setting Setting range
Memory capacity Set the program memory capacity. Initial value: 16000

Set the capacity of comments to be stored in the PLC. Initial value: 0

Comments capacity 50 device comments/block (500 steps) Refer t_o
Setthe T I Ao Subsection
. . . et the file register capacity. Initial value: 2.7.3.

File register capacity 500 file registers/block (500 steps)
Program capacity The number of steps available for sequence program is displayed here.
Special Function Select whether the special unit initial value settings and positioning settings will be used or _
Memory capacity not.

Special Functi

BE)?:T(IaSet?irqgslon Selects the initial value setting function for special function block/unit. (When this function is _

@ Blocks)*z valid, the special unit setting is displayed on "I/O assignment" tab.)

ﬁi?;ﬂcc)gclanr?Settin s Validates the TBL (FNC152) instruction setting function. _

9 (When this function is valid, the "Positioning" tab is displayed.)

(18 Blocks)

Built-in CC-Link/LT

S:lugl)rjg‘ n Validates the CC-Link/LT station information setting function.

*1.  The initial value is 8000 steps in GX Developer Ver. 8.22Y or earlier and FX3G/FX3GcC PLCs.
*2.  This function is supported only in FX3u/FX3uc PLCs.
*3. This item is supported only in the FX3uc-32MT-LT-2.

Caution

FX3G/FX3GC PLCs operate in the extension mode when the program capacity (which is available for sequence
programs, and excludes the comment capacity, file register capacity, etc.) is 16,001 steps or more, and operate in the
standard mode when the program capacity is 16,000 steps or less.

The instruction execution time is longer in the extension mode than in the standard mode.

Example:  Time required to execute the basic instruction "LD"
Standard mode: 0.21 ps Extension mode: 0.42 us
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Setting devices

uononpou|

1. Click "Device" tab, and set devices.
The "Device" tab is available only in FX3u/FX3uc PLCs.

FX pal

Merrery capacty | FLE ramne | 140 sssignmert | FLE system(1] | FLE system(2) | Pasiiaring |
o
<
3
Sym | Digt | Poinis [ Star | End | L2ER | £ng L“"f:‘"‘;:i"g g
Suplsmeri ek M| 10 | 7e30 | 7er3|  too| oz 0-10es
Siate 5 n A03E of a0 E00 5= 0-1333
Ter T | 10 512 o &
Counte( 16kt c | 20 ol 1% 1 15| 01m
Caunbzi[32kit| C n 5k 200 =] 20| 255 200 - 255 3
Diata recister 0 | 10 | &om O] 7993 coo 611 0-511
Ewendedegister | R | 10 | 3z7as 0| 3arer _
=5
La
2
=8
=
5
50
o2
oo
. . . 83
This example shows a window in FX3u/ =
FX3uc PLCs.
Defauk | Check Ed | cace |
Set item Contents of setting Setting range 5
Supplemental relay Set the latched (battery backed) auxiliary relay range. Initial value: 500 to 1023 0to 1023 B
State Set the latched (battery backed) state relay range. Initial value: 500 to 999 0 to 999 § %E
Timer The setting displayed here cannot be changed. - g g §
Counter (16bit) Set the latched (battery backed) 16-bit counter range. Initial value: 100 to 199 0to 199 :DD"
Counter (32bit) Set the latched (battery backed) 32-bit counter range. Initial value: 220 to 255 220 to 255
Data register Set the data register range (battery backed). Initial value: 200 to 511 0to 511 6
Extended register All extension registers are latched (battery backed). _
9 This setting is fixed, and cannot be changed. o
8¢5
. g )
Setting the PC name =
>
«
1. Click "PLC name" tab, and input the program title.
Memery capaciy | Davice 0 sssignmert | FLE system(1] | L system(2) | Pasiiaring | -
28
2o
o
Title g
32
839
83
35
oz
g
52
3 Q
2@
&2
29
L ©
Dotk | End | cance | @
Set item Contents of setting Setting range
ox»m
Title Input the program title in up to 32 half-width characters 32 half-width characters e %
(or 16 full-width characters). (or 16 full-width characters) 9N
ST
8=z
5Q
©
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Assigning I/Os, setting the initial values for special units, and setting built-in
CC-Link/LT

names and built-in CC-Link/LT.
In order to use the "Special Unit" field, the "Special Function Block Settings" box in the "Memory
capacity” tab must be checked first.
When setting the station information in "Built-in CC-Link/LT Setup"”, it is necessary to put a
check mark to "Built-in CC-Link/LT Setup” on the "Memory capacity” tab.

F* parametern

Mernony) eapariy |||=-a|r~n ]P rame 10 azsignmernt ]H syztam(1] ]l—' system(2) ]J-murrlrg |

£

10
. . Pezziblz
Sy, | Digie | Foirks [ Siart End e e
Input rela ks B 256 1] 77 0.377
Quiput relay i B 2565 1] 377 0-377
Special Lnit
Unil No. Uit Hame Up |
1] Fe2NC-AA0
i Dawr |
2
3 Set.
4
5 Drelete |
5]
= Delete &l |
Read PLC data

Buibin CCLink /LT Sebip
Setup..

Defauk

FX3uc PLCs.

Check. Ed | cace |

. Click the "I/O assignment” tab, and then set the /0 assignment, special function block/unit

This example shows a window in FX3u/

Set item Contents of setting Setting range
FX3U/FX3uc:
Input rela Oto 377
putrelay FX3G/FX3GC:
When the 1/0 range is set here according to the system configuration, those 0to 177
110 . . . _—
inputs and outputs are checked in programming by GX Developer. FX3U/FX3UC:
0to 377
Output relay FX3G/FX3GC:
0to 177
Unit No. This is the unit number of each special function block/unit. -
32 half-width
. Set the name of each special function block/unit whose initial values are to be characters
Unit Name .
set. (or 16 full-width
characters)
. . *1
Splemal Unit Up This button moves the cursor to the upper line (transposes the upper line). -
(It is necessary
to set the Down This button moves the cursor to the lower line (transposes the lower line). -
memory This button displays "Special Function Block Settings" dialog box of the selected
capacity.) Set... unit number. -
—Refer to the next page.
Delete This button deletes the setting of the selected unit number. -
Delete All This button deletes all existing setting in "Special Unit" field. -
Read PLC data | This button reads "Special Unit" field from the connected PLC. -
Built-in
CC-Link/LT Set... This button displays the "Built-in CC-Link/LT Setup" dialog box. -
Setup*2

*1.  This area can be set only in FX3u/FX3uc PLCs.
*2.  This item can be set only in the FX3uc-32MT-LT-2.
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2. On "Special Function Block Settings" dialog box, set the initial values of special function blocks

and units.
The "Special Function Block Settings" tab is available only in FX3u/FX3uc PLCs.

uononpou|

Urit Nare: |F>Q\][‘,MD

(@]
<
Mo, Adres: Comment Walue Size/Tppe | *| 3
0]Input mode of CHT o CH4 0000 1 Bkit’HEX | Irseit | @
2|Murrber of average times for CHY [ 16Ei/DED =
3|Murrbsn of sverage times for CH2 2| 1Ekit/DEC Deletz
| Murrber of sverage times for CH3 [ 16Ei/DED 4
E[Murrbai of 2verage times for CHY S| 1Ekt/DEC

16Lit‘DEC
1Ekit/DEC
1ELI/DEC

Down

24 =50 N - P P S Y |

A (A [ A [ A A A [ 4[4[

uoonAsul - €a)

TEE/DEC g
10 TBLVDEE » | w
Check te identificalion cade
I¥ Check the identification cods before intialzng |dervification code 2070
This example shows a 4
window in FX3U/FX3suc s o
@
PLCs. g5
Ed | carcsl | S
Set item Contents of setting Setting range
"Unit No." tab Select the unit number of a special function block/unit to be set. - 5
32 half-width ocow
Unit Name Set the name of a special function block/unit whose initial values are to be set. characters % g@
(The contents set on "I/O assignment” tab are displayed.) (or 16 full-width char- &8 =
228
acters) =
a
This column indicates the order of initial value setting in the selected unit
No. number. -
Numbers 1 to 98 can be set. 6
Set the buffer memory address (BFM number) in a decimal value whose initial N
Address . 1 ow
value is to be set. 3 2.
<«g
This column is displayed when device comments are registered. S W
Comment On the above screen, "Input mode of CH1 to CH4" is registered as the device - g
comment for "UO\GO" (unit No. 0, BFM #0). Q@

Set a value to be set as the initial value of the buffer memory address (BFM
Value number). *2
Set the data length and type of the set value in "Size/Type" column.

ased =

Select the size and type of a value set to the buffer memory among the 2
following: §,
. 16bit/DEC S
Size/Type 32bit/DEC - )
16bit/HEX
32bit/HEX 8
Insert This button inserts a line in the currently selected position. -
Delete This button deletes the currently selected line. - (g%
Up This button moves the cursor to the upper line (transposes the upper line). - g ,8
i
Down This button moves the cursor to the lower line (transposes the lower line). - s %
=S
Check the identification code Check mark this box to check the model code of the special function block/unit _ ©
before initializing before initialization. 9
Identification code Set the model code of the special function block/unit. *3
*1.  Input buffer memory addresses (BFM numbers) that in the connected special function block/unit hold. ggg
o -
*2.  To each buffer memory address (BFM number), set a value within the allowed range in the connected special g
function block/unit. S3
O
*3. Refer to the manual of the connected special function block/unit. 3
L2
25Q
2000
S 52
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3. Click [End] button to finish the setting and close "Special Function Block Settings" dialog box.

4. Set the built-in CC-Link/LT on the "Built-in CC-Link/LT Setup” dialog box.
This item can be set only in the FX3uc-32MT-LT-2.

Built-in CC-Link/AT Setup

BadAate  [158kbps w FeirtMads |16poirtmode >/
Siaton | rfomakion
Mo Shalich bype 170 plz Azzerve stotion seleck * | Lp
1 |Remale 170 station lInput) =4 = | Mo zsiting =
2 [Aemabe 110 staon [Outpul] hal L3 ~ |Hosellirg bl Down |
2 |Aemole 10 station |Inpul/0 upu| LAkl * |Aeserve slalion -
3 - - - =
5 v v - sl
3 - - -
= = = = Dekele |
B - - -
El - - -
iy b b ks Fieed Buffer memeny
“hien Stzhy: o i B2, 3 ol in the check bok for "Spacia Funciion Block,

& [}
Sedlirgs] Blacks|" fam B Memoy capaciy t=h
Afier wiing parameter setlings to the PLE, s2tings become effective when e power b recycled,

Carcel
Set item Contents of setting Setting range

Select one of the following supported built-in CC-Link/LT transmission rates:
2.5Mbps

Baud Rate 625kbps -
156kbps
Select one of the following supported point modes:

Point Mode 16-point mode -
4-point mode

No This item indicates the station number of the built-in CC-Link/LT module. _

Station numbers 1 to 64 are available.

Select one of the following station type:
Remote 1/O station (Input)

Station type Remote 1/O station (Output) -
Remote 1/O station (Input/Output)

Remote device station”’

Select one of the following supported /O point counts for each remote
1/0 and remote device station: 1 to 16, 32, 48, 642

. Select whether or not the Built-in CC-Link/LT station is specified as a reserved
Reserve station select -

1/O pts 110 16, 32, 48, 642

station.
Up This button moves the cursor to the upper line (transposes the upper line). -
Down This button moves the cursor to the lower line (transposes the lower line). -
Insert This button inserts a line in the currently selected position. -
Delete This button deletes the currently selected line. -

Read Buffer memor Click this button to read the transmission rate, point mode and station _
Y information of the built-in CC-Link/LT module.

*1. Select 16-point mode when using remote device stations. Remote device stations cannot be set in 4-point
mode.
Only station numbers 40 to 64 are available for remote device stations.

*2.  The station numbers 32, 48 and 64 are available when a remote device station is selected in Station type.

5. Click the [OK] button to finish the setup and close the "Built-in CC-Link/LT Setup" dialog box.
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6 Setting the PLC system (1)

uononpou|

Click on the "PLC system (1)" tab to setup "Battery less mode", "MODEM initialized", and "RUN terminal
input."
1) FX3u/FX3uc PLC

Mernony) eapariy |||=-a|r~n ]P rame | 140 azzighrnert i sytaml2| ]F‘miliuring g
=]
@
Baitary lazz mods =
I Baten less chive
MODEM inifislized
Moz - 3
FLIN terminal ingut 53
=1
Moz - =
2
o
=}
=1 g
=
o
=
2.8
Detet | Ed | cace | 5
2) FX3G/FX3cc PLCs o5L
228
o L2
¥ parameter &] § °F
— EN RN
Memery eapariy | PLE name ]|,| azsormnent PLC systern(l) ]PII' system[2] | Positoning ] =
@
Battery mode
I Uga Batteny

MODEM inibalized
Moz hd

aioed @)

FLIN terminal input

Buiwweibold

Mere hd

ased =

2
c
o
5
foful
o | oo | g3
Lo
35
Set item Contents of setting Setting range 23
=0
Select this to operate the PLC without using the battery. ©
1 When a check mark is put here, the battery error indicator lamp is automatically _
Battery less mode turned off and devices in the latched (battery backed) area are automatically 9
cleared. =3
Battery mode 2 Select this item to operate the PLC with the battery. - 59
=)
MODEM initialized 2ettutrr;|:‘;t%n’:lto automatically initialize a connected modem when the PLC power _ gg
N O
D ©
s Set this item to use an input terminal (X) to switch the PLC between STOP and None ©
RUN terminal input 3
RUN. X000 to X017 1 0
*1. This area can be set only in FX3U/FX3uc PLCs. —
*2.  This area can be set only in FX3G/FX3GC PLCs. B=35
RS
*3. X000 to X007 in the FX3u-16MLI, FX3uc-16ML] and 14-point type FX3G PLCs %ﬁﬁ
X000 to X015 in 24-point type FX3G PLC :’@_%
SR
©
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Setting the PLC system (2)

. Click "PLC system (2)" tab.

. Only when a latch (battery backed) area for a serial port exists through an extended PLC, select

a channel to be set and put a check mark next to "Operate communication setting.”
When not performing the communication setting for a serial port, do not put a check mark next
to "Operate communication setting.”

¥ parameter

ey capecty | Device '| FLC riame || /0 assgomer. ]FLE gpsbam1] PLE systeni2]  |Padtioning |
Channel selection — adl =] e b ot cheshed,the parameters il dosred
Operats [heny the peogran is ranstered bo the comniunizatian boaid. paremeter and

¥ cormrunceion PELED values inthe PLC must be cleand upan peogram fansher ]

aing

Fiotozal

[———— I~ Caniotina
Diatz | Hew type
|7ai = [Fegurmsane ~]
Paiky: Dot rade:
0dd £ Trieelid
Slopbit
[t - I~ Sum check
Tharsmiczon spesd Tiznemkzion contiol procedure-
faz00 =] sl [Formitwimou A LA =]
Stabon number sethng
1 | e
I Header oo H 00H- FH)
Time cutjucae e
{|heiminator 1 s |1 -256)
FX3U/FX3uc PLCs.
Disladl ok | End Cancal |

This example shows a window in

Set item

Contents of setting

Setting range

Channel selection

Select a channel in which a serial port is set.

CH1,CH2

Operate communication setting

Check mark this box when using the selected serial port in "computer link", "non-
protocol communication" or "inverter communication”.

Do not put a check mark when transferring and monitoring sequence programs
in GX Developer or when using the selected serial port in N : N Network or
parallel link.

Protocol

Data length

Parity

Stop bit

Transmission speed

Header

Terminator

Control line

H/W type

Control mode

Sum check

Transmission control procedure

Station number setting

Time out judge time

Set each item in accordance with application.

— For details on each item, refer to the Data Communication Edition manual.
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8 Setting positioning

uononpou|

The positioning setting function is available in all FX36/FX3u/FX3cc PLCs and FX3uc PLCs Ver. 2.20 or later.

1. Click "Positioning” tab.
"Positioning" tab is displayed when a check mark is put next to "Positioning” in the "Memory
capacity" tab.

MBIABAQ

2. Set the positioning constants in TBL (FNC152) instruction.
— For TBL (FNC152) instruction, refer to the Positioning Control Manual.

Merroiy capaniy | Device ]P e | 140 azzignmert ]H spztam1] ]F'LE spstem2] i 3
=T
0 1 v2 ¥3 e 22
Bias speedHa] 0] 1] 1] 01410 or less of e, spesd S._
M ay. zpeed [Hz] 100000 100000 100000 100000{10-200,000 g
Creep speed [He) 1000 1000 1000 1000[1032.767
ZFero retum soeed[Hz] 50000 50000 E0000 E000010-200,000
Acceleralion time [ms] 100 100 100 100)52-5,000
D ecelaration tine [mz] 100 100 100 100|50-5,000
hismpbeniput Gl DVIT g o]t o] sz -] M3 - [MDMASpecidl M

ssoned N

llejaq ul

Individual setfing...

JUBJSUOD
9 8018
ay) paioads (3 ]

This example shows a window in
FX3u/FX3uc PLCs.

Dtk Check. End Cancel |

aioed @)

Buiwweibold

ased =

uonnsu|

mo|4 welboid
600N4-000Nd  ©Q

6LONZ-01ONd (O
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o
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01607 %8 Yy
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2.7 Types and Setting of Parameters

Set item

Contents of setting

Set range

Bias speed [Hz]

Set the bias speed for each set of output pulses.
Initial value: 0

1/10 or less of the
maximum speed

Set the maximum speed for each set of output pulses.

Max. speed [Hz] Initial value: 100,000 !
Set the creep speed in DSZR (FNC150) instruction for each set of output pulses. .
Creep speed [Hz] Initial value'pwgo ( ) putp 10 to 327672
Set the zero point return speed in DSZR (FNC150) instruction for each set of
Zero return speed [Hz] output pulses. *
Initial value: 50000
Acceleration time [ms] iTttiet‘?jjszfa;eégtlon time for each set of output pulses. 50 to 5000
Deceleration time [ms] Set the deceleration time for each set of output pulses. 50 to 5000

Initial value: 100

Interruption input of DVIT
instruction

Set the interrupt input'3 for DVIT (FNC151) instruction for each set of output
pulses. Specify a user interrupt command device (M) for a pulse output
destination device not used in DVIT instruction.
Initial setting:

Pulse output destination Y000: X000

Pulse output destination Y001: X001

Pulse output destination Y002: X002

Pulse output destination Y003'6: X003

Setting range:

X000 to X007, M8460
X000 to X007, M8461
X000 to X007, M8462

X000 to X007, M8463

As shown on the left

YO0 Setting for Fixed pulse output destination terminal Y000. -
Y1 Setting for Fixed pulse output destination terminal Y001. -
Y2'5 Setting for Fixed pulse output destination terminal Y002. -
Y36 Setting for Fixed pulse output destination terminal Y003. —

Individual setting

This button displays "Positioning instruction settings" dialog box for setting the
table used in TBL (FNC152) instruction.

—For the setting procedure, refer to the next page.

*1.  The setting range is from 10 to 100,000 Hz in FX3G/FX3U/FX3GC/FX3uc PLCs.
The setting range is from 10 to 200,000 Hz in FX3u PLC when the pulse output destination is the FX3u-2HSY-

ADP.

*2.  The creep speed should satisfy the relationship "Bias speed < Creep speed < Maximum speed."

*3.  Aninterrupt input set here cannot be used jointly with a high-speed counter, input interrupt, pulse catch input,
input in SPD (FNC 67) instruction, or interrupt input in DVIT (FNC151) instruction.

*4.  This area can be set only in FX3U/FX3uc PLCs.
*5. Y002 is not set in FX3G PLC (14-point and 24-point type) and FX3Gc PLC.
*6.  Note that this item can only be set if two FX3U-2HSY-ADP adapters are connected to the FX3u PLC.
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3. Click [Individual setting] button to display "Positioning instruction settings" dialog box.
In this dialog box, set the positioning table for each pulse output destination.

uononpou|

Positioning instruction settings

L CE I R

Fatation drection zignal ~ [v010 Head Addiezs |RD

~ Postioning lable s=itings wil not be intialized when ths PLC iz powered on

‘it Fiead
Ok Carcel

This example shows a window in
FX3u/FX3uc PLCs.

=
o
o
QO
Set item Contents of setting Setting range =
YO0 Set the positioning table for the pulse output destination Y000. -
Y1 Set the positioning table for the pulse output destination Y001. -
Y21 Set the positioning table for the pulse output destination Y002. - 5
Y32 Set the positioning table for the pulse output destination Y003. - 09Y
> <.®
- — - 2=
Selzt. the re'lay number of the rotatlor} dlrlectlon output signal. EX3U/EX3UG: § 3 =
Initial setting:  Pulse output destination Y000: Y010 Y000 to Y357 Salc
o Pulse output destination Y001: Y011 >
Rotation direction signal Pulse output destination Y002™: Y012 EX3G/FX3GC:
Pulse output destination Y003'2: Y013 Y000 to \'(177 6
—Refer to the Positioning Control Manual.
Set the head number of devices storing the set data (pulse number and FX3U/FX3UC: g E"E
frequency). DO to D6400 g8
1600 devices (FX3U and FX3UC) or 1200 devices (FX3G and FX3GC) are RO to R31168 g
Head Address occupied starting from the head device number set here regardless of the ] 2
number of axes. FX3G/FX3GC:
Initial setting: RO DO to D6400
—Refer to the Positioning Control Manual. RO to R22800 7
No This column shows the table number. B s
) Numbers 1 to 100 can be set. Z8 7
[ o)
Select the positioning type among the following: g—.
DDVIT (Interrupt positioning instruction)*?’ >
Positioning Instruction DPLSV (Varlgble spggd (?utp.ut pulsg instruction) _
DDRVI (Relative positioning instruction)
DDRVA (Absolute positioning instruction) 8
—Refer to the Positioning Control Manual.
foful
Set the pulse number output by the operation (instruction) set in "Positioning Refer to the 8 %
Pulse Instruction" column. Positioning Control o .8
—Refer to the Positioning Control Manual. Manual. .3n =
Set the speed (pulse frequency) output by the operation (instruction) set in Refer to the g %
Frequency [Hz] "Positioning Instruction" column. Positioning Control
—Refer to the Positioning Control Manual. Manual. 9
Up This button transposes the selected line to the upper line. -
=T
Down This button transposes the selected line to the lower line. - =] %
@ <
Insert This button inserts a line in the currently selected position. - g i
Delete This button deletes the currently selected line. - =1 %
O
. This button deletes the entire setting of the positioning table for the selected 9@
Delete all lines L -
pulse output destination. 1 0
L2
25Q
SEE
S| g 2
5Q
©
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3 ~ |
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3 - Delete 57
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2.7 Types and Setting of Parameters

Set item

Contents of setting

Setting range

Positioning table settings will
not be initialized when the PLC

A check mark here means not to transfer the positioning setting when PLC turns
ON.
Check mark this box when changing the positioning setting from a display unit,

is powered on etc., and then using the changed contents even after restoring power. In this

case, set a latched (battery backed) type device to "Head Address".

This button writes the contents of the positioning table created here to up to

Write 1600 devices (FX3U and FX3UC) or 1200 devices (FX3G and FX3GC) starting -
from "Head Address".
This button reads the contents of the existing positioning table from all pulse

Read output destinations, up to 1600 devices (FX3U and FX3UC) or 1200 devices _

(FX3G and FX3GC) starting from "Head Address", but does not read device
numbers without the "positioning instruction" setting.

*1. Y002 is not set in FX3G PLC (14-point and 24-point type) and FX3Gc PLC.
*2.  Note that this item can only be set if two FX3u-2HSY-ADP adapters are connected to the FX3u PLC.
*3.  This area can be set only in FX3u/FX3uc PLCs.

Transferring parameters (and sequence program) to the PLC

1. Select [Online]-[Write to PLC...] from the tool menu to display the "Write to PLC" dialog box.

Write to PLC ]
Connecting irterface  |CIM3 ez PLC modue
PLE: Connection [ statontia.[Host  PLCgre [FX3U(C)1
File sslection | O evice data | Pragram | Cammon |
] sekctal | Cancelal sslection|
Clos=
= fit] Piogian
& 9 O Ficlaled fncliors
- [ Device comment Transter sztup...
[ COMMENT
=18 Paarer | e
PLE parareter Remcte oreration..
Clear FLC memzry...

This example shows a window in FX3u/
FX3uc PLCs.

_Froz sszoo voun |

*1.  For Ver. 8.18U to 8.24A of GX Developer, the PLC type is FX3UC.

2. Check mark the "Parameter” box, and click [Execute] button.
The selected contents are transferred to the PLC.
The transferred parameters become valid when the PLC switches from RUN to STOP.
When the communication setting is changed in step 7 "PLC system (2)", cycle the PLC power.

Caution

After changing the memory capacity setting, make sure to write both the programs and parameters to the PLC.
If only the parameters are written to the PLC, program errors (such as parameter error, circuit error and grammar
error) may occur in the PLC.
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3.

Instruction List

This chapter introduces a list of instructions available in programming.

3.1 Basic Instructions
The basic instructions are provided in the following series. The table below shows differences in applicable devices.
Applicable PLC FX3G FX3GC FX3u FX3uc FX1s FX1N FX2N FX1NC FX2NC
Basiclinstruc.tions other than MEP and v v v v v v v v v
MEF instructions
MEP and MEF instructions 4 v Ver. 230 | Ver. 2.30 - - - - -
or later or later
Absence/presence of applicable devices _ _ v v _ _ _ _ _
(DO. b)
Absence/presence of applicable v v v v _ _ _ _ _
devices (R)
Mnemonic Name Symbol Function Applicable devices Reference

Contact Instruction

Initial logical operation

LD |Load Iﬂ’,‘:‘cab'e devices Q_{ contact type NO X,Y,M,$,D0.b,T,C Section 7.1
(normally open)
Aoplicable devi Initial logical operation
LDI Load Inverse | pp;:l’ca e eV|c=e=s O‘{ contact type NC X,Y,M,S,DO.b,T,C Section 7.1
I (normally closed)

LDP  |Load Pulse | Applicable devices Initial ~logical ‘operation of |y  \; s by b T,C Section 7.5

| L i Rising edge pulse

LDF  |Load Falling Pulse | | APRlicable devices Initial logical operation of | v \y o by T ¢ Section 7.5

| Vo i Falling/trailing edge pulse
Applicable devices Serial connection of NO )
AND  [AND }_1 ,—_"_—q ormaly opom oontacts | XY MSDODTC Section 7.3
Applicable devices Serial connection of NC .

ANl |AND Inverse I " W O‘{ (normally olosed) contacts | < YM:SPTIb.T.C Section 7.3
ANDP | AND Pulse I | Applicable devices O‘{ Sjg:'pj‘;g”edm” of Rising|x vms,00bTC | Section7.5
ANDF |AND Falling Pulse | |, Applicable devices Serial connection of X,Y,M,S,DC.b,T,C Section 7.5

| i b Falling/trailing edge pulse

OR |OR 1 O-{ Parallel ‘connection of NO|y v s pryp T,C Section 7.4

Applicable devices (normally open) contacts
}_E —o d Parallel connection of NC .
ORI OR Inverse Applicable devices (normally closed) contacts X,Y,M,S,D0.b,T,C Section 7.4
| Parallel connection of .
ORP OR Pulse }_mApplicable dovices O‘{ Rising edge pulse X,Y,M,S,D00.b,T,C Section 7.5
ORF | OR Falling Pulse ' d Parallel connection of XYMSDObTC | Section7.5

}—ELD Applicable devices

Falling/trailing edge pulse
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Mnemonic Name Symbol Function Applicable devices Reference

Connection Instruction

O Serial connection of
_| _ .
ANB AND Block multiple parallel circuits Section 7.7

—t i} O Parallel connection of

ORB OR Block multiple contact circuits B Section 7.6
] P
Memorv Point Stores the current result of
MPS  [oom v - L ] |the internal PLC Section 7.8
T MPS| operations

Reads the current result of

MRD  |Memory Read MRD$++———————C > [theinternal PLC - Section 7.8

operations

Pops (recalls and
MPP | Memory POP MPP O removes) the currently Section 7.8

stored result

INV Invert the current result of
INV Inverse —t { —~ O-{ the internal PLC - Section 7.10
— operations

Conversion of

MEP MEP }_4 )——'P—O-{ operation result - Section 7.11
to leading edge pulse
Conversion of operation .

MEF MEF - - Section 7.11
result to trailing edge pulse

Out Instruction

ouT ouT }_“ ' Applicable devices z(i)r;lf:)(Ijril\;)egical operation type Y.M.S.D00.b.T.C Section 7.2
SET SET }—1 |—|3ETI Applicable devices H SET Bit device latch ON Y,M,S,DO.b Section 7.13
RST  |Reset }—1 +———]RST] Applicable devices H RESET Bit device OFF ;:’\R/':\E/":ZDD.b,T,C, Section 7.13
PLS Pulse }—1 I—|PLS| Applicable devices H Rising edge pulse Y,M Section 7.12
PLF Pulse Falling }—1 |—|P|_F| Applicable devices H Falling/trailing edge pulse Y M Section 7.12

Master Control Instruction

- - Denotes the start of a master .

MC Master Control }—1 |—| Mcl N | Applicable devices H control block Y.M Section 7.9
Master Control Denotes the end of a master .

MCR Reset : M control block - Section 7.9

Other Instruction

NOP No Operation - No operation or null step - Section 7.14

End Instruction

| Program END, 1/O refresh _ .
END END END| and Return to Step 0 Section 7.15
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3.2 Step Ladder Instructions =

o

5

5
Mnemonic Name Symbol Function Applicable devices Reference
STL Step Ladder }—'STLlApplicabIe deVicesH Starts step ladder S Chapter 35

g

2

RET Return I RE Completes step ladder - Chapter 35 2

3.3 Applied Instructions ... in Ascending Order of FNC Number

C=
Applied instructions such as Arithmetic operation, Rotation and Shift, Handy instructions etc. are used especially when = ‘é*
numeric data is handled. %’
*1: The instruction is provided in the FX2N/FX2nC Series Ver. 3.00 or later. *6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later. *T: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later. 4
*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later. *8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*4: The function is changed in the FX3uc Series Ver. 2.20 or later. *9: The instruction is provided in the FX3G Series Ver. 1.40 or later. 59
*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later. §§

Applicable PLC

m m
m U
FNC No. | Mnemonic Symbol Function % g % Sl | . % | 32| Reference
ol 8|S XXX 2B
w|l Z| 2 o o

Program Flow

00 cJ |_¢ M Conditional Jump vivi|v|v|v|v]|v]|v| VY| Section8.1
01 CALL |_| CALL |pnf| | Call Subroutine vIv|v|v|v|v]|v|v|v|sectons2

JUBJSUOD
9 8018
ay) paioads (3 ]

aioed @)

02 SRET | Subroutine Return VIV |V I|Y]|v|Y ]| Y| Section83 I
| SRET c_81
o]
=
3.
03 IRET I IRETH Interrupt Return VIV |V |V Y|V |VY ]| Y| Section84 3
04 El | El Enable Interrupt VIVvIVvI|Y |V |V ]|Vv]|VYv | Y| Section8.5 _
| Ell 28
go
05 DI I DI H Disable Interrupt VIVvIVv v |V |V ]|v]|VY | Y | Section8.6 g
06 FEND I FENDH Main Routine ProgramEnd | v | vV | vV [V |V |V |V | v | ¥ | Section 8.7 8
32
&9
07 WDT |_” WDT Watchdog Timer Refresh VIV |V |V |Y|v|VY ]| Y| Section8.8 §.8
nZ
08 FOR Start a FOR/NEXT Loop v v|v|v|v|v]|v|v |V | Secton8.9 9
Section =7
09 NEXT I NEXTH EndaFORNEXTLoop | v | v |V | v |V |V |V v v | 2o g5
@
o
Move and Compare S %
B3
10 CMP |—¢ E Compare VIVvIv v |V ]|v]|v]|Vv | Y| Section9.1 :io
11 ZCP |—| | | | | Zone Compare VvV Y|V |V ]|Vv]|VY ]| Y| Section9.2 S22
ZCP [S1(S2|S|D p . 8358
=
:52
1]
©
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*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later. *6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later. *7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later. *8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*4: The function is changed in the FX3uc Series Ver. 2.20 or later. *9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

Applicable PLC

LIBVIE IR
FNC No. | Mnemonic Symbol Function b 8 by Sl alala 5 | 2| Reference
Blo| gl c| x| x| x| XX
o o=z N Zz|2
|zl z| 3|3

Move and Compare
12 MOV |_< [Mov [s[pf| |Move vlv|v|v|v|v]v|v|v|sectionss

13 sMov |—<I—|SMov|s|m1|m2|D|n|-| Shift Move vlv|v|v|=|=]v|=|v|sectono4
14 cML |_< Complement vlvlv|v]=|=]v|=]v|secton9s
15 BMOV |_< Block Move viv|vlv|v|v|v]|v]|v|sectonss
16 FMOV |_< Fill Move vlvlv|v]=|=]v|=]v|sectionor

17 XCH |—¢ Exchange - | =-|vI|{Y|-|-|Y]|-]|Y| Section9.8

Conversion to Binary .
ViIiviIiv|ivI|Iv|vI|IvI|Vv |V
18 BCD |_‘ E Coded Decimal Section 9.9
19 BIN |—¢ mn Conversion to Binary VIV Y Y Y Sgc:lgn

Arithmetic and Logical Operation (+, —, x, +)

“ AP |_' ADD_[s1[s2|D}{ [Addition |l vl v ]| Secten
“ SU8 - Subtracti vivi iviv]|iv]|iv|iviv]|v Section

SUB m ubtraction octic
22 MUL |_| ‘MUl [s1[s2[p]| |Muttpiication At 0 0 S?St.'é’"
23 o Divisi slvlvlivlivlivlv| || Section

[Div_[st]s2[Dj |Divisien i
24 INC |—| E Increment vivi iviv]|iv|iv|iviv]|v Sigt-lson
25 DEC |_| E Decrement viviviviviviv]iv]vy S:}gt-lgn
26 WAND |—| waND [s1[s2[ D} |Logical Word AND clvlvlvlvlvlvlv]v S:gt-l;m
27 WOR |_| 'WOR [s1[s2[ ]| [Logical Word 0r el |||y || Secton
28 WXOR |—| wxor|s1[s2[D}| |Logical Exclusive OR clvlvlvlvlvlvlv]|v S?St,';’"
29 NEG |_| INEG [Dff |Negation RV 31?1,%“
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3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later.

*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later.

*4: The function is changed in the FX3uc Series Ver. 2.20 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

*6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

Applicable PLC

-m m - m
FNC No. | Mnemonic Symbol Function b 8 by Sl alala 5 | 2| Reference
o|8lc|§| XX %2R
wn|lz|z|3|3
Rotation and Shift Operation
Section
1 i VIivIivi iv|=-|=-|VI-|VYV
30 ROR |_| Rotation Right oot
Section
i VI iV v iv|=-|=-|VvI-=-|VYV
31 ROL |—| En Rotation Left 112
Section
i i i E e D 2 S e v e Ve
32 RCR |—| En Rotation Right with Carry 113
. . Section
E e D 2 S e v e Ve
33 RCL |—| En Rotation Left with Carry 114
IR Section
34 SFTR |_||_| SFTR|S|D|n1|n2H Bit Shift Right Al e S
Section
i i VIivVvI|IvI v I IV IvI|IvI Vv |V
35 SFTL |_||_| SFTL |S|D|n1|n2|.| Bit Shift Left .
Section
i i ViIiviIivi|iv|=-|=-|vV]-=-1|VYV
36 WSFR |_||_| WSFR| S | D |n1 |n2|.| Word Shift Right 117
Section
i VI iV Iiviv|=-|=-|VvI-|VYV
37 WSFL |—||—| WSFLl S | D |n1 |n2|-| Word Shift Left 118
38 SFWR Shift write slvlslvlvlvlvlvly Section
SFWR En [FIFO/FILO control] 11.9
39 SFRD Shift Read [FIFO Control] | v [ v | v | v [ v |v|v|v || Section

Data Operation

H——{srro]s[o]n}

11.10

40 ZRST |_< ZRST Zone Reset M ararararararay: S?;t.';m

41 DECO Decod vlvlivlv]iv]v]v]|v]|| Section
DECO|S|D|n|| |Decode 122

42 ENCO Encod vlvlivlv]iv]v]v]|v]|| Section
ENCO ﬂ ncode 12.3

43 SUM |_¢ E Sum of Active Bits v iv|iv]i=|=|v|=|v S‘:Zt_'f"

44 BON m. Check Specified Bit Status | v | v | v | v v v | Secton
S E eCl pecitie 1 atus - - - 125

45 MEAN |_¢ MEAN m Mean e R A S::;t.lgn

46 ANS |_< [ANS | S[m[DJ| |Timedannunciatorset | v | v | v | v -]~ |v| |~ Section

47 ANR |—H ANR Annunciator Reset viviviiv]i-|=|v]|=|v S?;t'gn

48 SQR P [saR [s[D}| |sauareRoot - - ] S

49 FLT Conversion to Floating wlvlv|vlololvlo]|v Section
[FLT[s[ol |point 1210
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FXsa/FX3u/FXsaec/FXsuc Series 3 Instruction List

Programming Manual - Basic & Applied Instruction Edition 3.3 Applied Instructions ... in Ascending Order of FNC Number
*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later. *6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later. *7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later. *8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*4: The function is changed in the FX3uc Series Ver. 2.20 or later. *9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

Applicable PLC

FNC No. | Mnemonic Symbol Function Reference

High-speed Processing
50 REF |_< [REF [D[n]| |Refresh Al ||| St

51 REFF |_< REFF Refresh and Filter Adjust | — | — | v | v | = |- |v |- |~ S:’g"g"

Section

52 MTR |—“—|MTR |S|D1|D2|n|-| Input Matrix VIVIVI|VIIVIV|VIV]|Y 133

53 HSCS |—¢ E High-speed Counter Set VIiVvIVvI|vIvIivV|vIVv]|Y S:gt-i;)n
54 HSCR |_< [HSCR[s1[s2[D]| | High-speed Counter Reset | | v | v | v | v | v | v | v | v Section
55 HSZ |_( |_| HSZ |S1 |82| S | D H gi(?r::aﬁ:ed Counter Zone VA IV T VY S?gt.ign
56 SPD |—¢ E Speed Detection viviiviviv|iviv|iv]|v S?gt.i;)n
57 PLSY |_< E Pulse Y Output viviviv|iv|v|v|v|v S:’gt.ig"
58 PWM |_¢ E Pulse Width Modulation v v v|iv|v|iv|v|v S‘:gt_ig"

Acceleration/Deceleration Section
Vv iviv|iv]|v]|v]|v]v
%9 PLSR |_‘ {PLSR [s1]s2]s3] DH Setup 13.10

Handy Instruction
60 IST 1T ] Initial Stat vlvlv|v|vl|v]|v|v]|| Secton
ST_[s[oilog] [ s e

oeX4d
29¢Xd
nexXd
anexd
SIXd
NIXd
NZXd
ONLXd
ONZXd

Section
Vi iV v iv|=-|=-|VvI-=-|VYV
61 SER |—<|—| SER |S1|82| D | n |-| Search a Data Stack 149
Section
ViIivI|IivI ivI v IV v IV |V
62 ABSD |—¢|—| ABSD |S1|82| D | n |-| Absolute Drum Sequencer 143
Incremental Drum Section
ViIivIivI ivI v IV v I Vv |V
63 INCD |_‘ ||NCD |S1|82| D| n H Sequencer 14.4

64 TTMR |—¢ TTMR E Teaching Timer -1 =YY -1 szt.lson
65 STMR |—¢ STMR m Special Timer -1 =YY -1 S:}Zt.'gn
66 ALT |_< [ALT [DJ| |Atemate state Al ||| St

Section
i VIV IVvIVvIVIVIVI|VY
67 RAMP |—¢|—| RAMP |S1|82| D | n |-| Ramp Variable Value 148
Section
— |- V|VvI=-|=-|V|-|V
68 ROTC |—¢ |—| ROTC | S |m1|m2| D |-| Rotary Table Control 14.9
69 SORT |_<|_| SORT| S |m1|m2| D | n |.| SORT Tabulated Data S I V2 OV S IO IV I V2 S1e4ct11%n

70



FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

3 Instruction List

3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later.

*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later.

*4: The function is changed in the FX3uc Series Ver. 2.20 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

*6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

FNC No.

Mnemonic

Symbol

Function

oeX4d

29¢Xd

nexXd

anexd

Applicable PLC

m
NIBUIEY
x| x| x| X
Xixs e
U)ZZO

ONZXd

Reference

External FX I/O Device

70 TKY |_< Ten Key Input S I P V28 (R I I B S?gt.i;m
71 HKY |—<I—|HKY |S|D1|D2|D3|-| Hexadecimal Input BN (S V2R V20 [ N V2 B 2 Si’g“g”
n | o | oo Bl |2 ||| ||| ||
73 SEGD |—¢ Seven SegmentDecoder | — | = | v [V | = |=|v|=]|V S:gt.i:)n
74 SEGL |_< n Seven SegmentWith Latch | v | v | v | v | v v |v | v |V 3‘1*?.‘50"
75 ARWS |—H—|ARWS|S|D1|D2| n|-| Arrow Switch S I P V20 (R I I B S?gt.ign
76 AsC |—<|—|ASC | s |D|-| ASCII Code Data Input | = | — | v [ v | = |=|v]=]|v S?gfi;)"
77 PR |_< Print (ASCII Code) N I IV IV I I 2 B S?gt.ig”
78 FRoM | —{FRoMmtmZ D [ }] |Fomctonmioer [ ] e
o | o | p—fi0 pds[ol| [Feman |7 ]| S

External FX Device

80 RS |—|I—| RS | s | ml D | n H Serial Communication vlviliviviv|iviviv]|vy S?Zt.i;)”
81 PRUN |_< E Parallel Run (Octal Mode) | v | v | v | v | v |v|v|v |V S:’Z‘E’"
- ASC |_‘ E gsﬁ?/:?;g‘;al to ASCII Vi v iviv|iv]|v]|v]|v ]V S?Zt.ign
R e = T et N R R A M M R N e+
84 ccb |_< E Check Code vlviv|viv|v|v|v]v S:g‘;’"
85 VRRD |_| Volume Read | - [|=s|v|v]|v|-]- S‘:Ztnig"
86 VRSC |—| Volume Scale w| - |*g|*8|v|v|v]|-=-]- S:’Zt.i?”
87 RS2 |—¢|—| RS2 | s | m | D | n |n1|-| Serial Communication 2 viviviv]i-o|=|=|=]-= S?Zt.ig”
88 PID |—<|—| PID |s1|52|53| D |-| PID Control Loop vlvlv|vliv|v|v|v]v S‘:Zt.ig"
89 to 99 - _
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FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

3 Instruction List

3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later.

*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later.

*4: The function is changed in the FX3uc Series Ver. 2.20 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

*6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

Applicable PLC
IR
FNC No. | Mnemonic Symbol Function Xl e X|&| ol 3| 3| 2| x| Reference
|8l &5 X|X|¥ 2|8
o wn|lz|z|3|3
Data Transfer 2
100, _ _
101
Batch Store of Index Section
I -| _ - |v|ss|l=|=|=|=]=
102 ZPUSH |_| ZPUSH E Register 5 17.1
Section
i _ vl -|=|=|=]=
103 ZPOP |—| ZPOP E Batch POP of Index Register 5 179
104 to _ B
109
Floating Point
Section
i i * VI iVvIiv]i=-|=-|Vv]-=-|V
110 ECMP |—< ECMP E Floating Point Compare 6 18.1
Floating Point Zone Section
| — | = |vVI|IVv|=-]=-|VI-=-|V
m EZCP |_‘ EZCP |S1|82| S | DH Compare 18.2
. . Section
* VIiviIiv|i=-|=-|-=-|-1|-
112 EMOV |—¢ EMOV m Floating Point Move 6 18.3
113 to _ _
115
Floating Point to Character Section
— | = vVIVv|=-]=]=|=1|-=
116 ESTR |_‘ ESTR m String Conversion 18.4
Character String to Section
|- vVIVv|=-]=-]=-|-1|-=
"7 EVAL |_‘ EVAL E Floating Point Conversion 18.5
Floating Point to Scientific Section
E e D 2 S e v R Ve
18 EBCD |_‘ EBCD E Notation Conversion 18.6
Scientific Notation to Section
E e D 2 S e Ve e Ve
19 EBIN |_‘ mn Floating Point Conversion 18.7
Section
i i iti * VI iVvIvi]i=-|=-|Vv]-=-|V
120 EADD |_< EADD E Floating Point Addition 6 18.8
. . . . Section
121 ESUB |—¢ ESUB m Floating Point Subtraction 6|V |V |V |-|-|VI]-1|Y 18.9
122 EMUL Floating Point wlv|v]|v v v Section
EMUL s152|D| Multiplication |- - 18.10
Section
i i ivisi * VIiviIiv|=-|=-|v|-|VYV
123 EDIV |—¢ EDIV E Floating Point Division 6 1811
Section
i i — |- vVIVv|=-]=-]=-|-=-1|-=
124 EXP |—< E Floating Point Exponent 1812
Floating Point Natural Section
— |- vVIVv|=-]=-]=-|-=-1|-=
125 LOGE |_‘ LOGE [s | D| Logarithm 18.13
Floating Point Common Section
- =l Vv|iv|=-1=-|=-]=-1-=
126 LOG10 |_‘ LOG10 E Logarithm 18.14
Section
i i * VIiviIiv|=-|=-|vI|-|VYV
127 ESQR |_¢ ESQR E Floating Point Square Root | *6 18.15




FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

3 Instruction List

3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later.

*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later.

*4: The function is changed in the FX3uc Series Ver. 2.20 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

*6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

Applicable PLC

-m m - m
FNC No. | Mnemonic Symbol Function % g by :,:5 i Bul ! 5 | 2| Reference
o8|l g X282
wn|lz|z|3|3
Floating Point
Section
i i i — |- vVIVv|=-]=-]=-|=-1|-=
128 ENEG |—< ENEG E Floating Point Negation 18.16
Floating Point to Integer wlovlvlivlio vl 2|y Section
129 INT |_‘ E Conversion 6 18.17
Section
i i i | = |vVIVv|=-]=-|VI-=-|V
130 SIN |—< E Floating Point Sine 18.18
Section
i i i E e D 2 S R v e Ve
131 COoSs |—¢ E Floating Point Cosine 18.19
132 TAN |_< E Floating Point Tangent S I AV 72 P N IV I V2 31680;"(’)"
. . . Section
- =l v|iv|=-1=-|=-]=-1-=
133 ASIN |—¢ ASIN E Floating Point Arc Sine 18.91
Section
i i i |- vVIVv|=-]=-]=-|-=-1|-=
134 ACOS |—¢ ACOS m Floating Point Arc Cosine 18.22
135 ATAN Floating Point Arc Tangent | — | = | v | v | = [=|=| - |- | Secton
ATAN E 9 9 18.23
Floating Point Degrees to| | VA2 I e Section
136 RAD |_‘ E Radians Conversion 18.24
Floating Point Radians to Section
- =l v|v|=-1=-|=-]=-1-=
137 DEG |_‘ E Degrees Conversion 18.25
138, _ B
139

Data Operation 2

140 WSUM |_| wsum[s [p[n]| |sumofwordData o s
141 WTOB e Section
WTOB En WORD to BYTE |- 3 P I I eoe
ar Section
142 BTOW BTOW En BYTE to WORD - - sl |- |-|-]- o
143 UNI |_| En 4-bit Linking of Word Data | — | — | v |*5| - | = |- | - | - S:;‘_':"
4-bit Grouping of Word I U V2 S O O e Section
weo|oos | Dis_[s[D]|n}] |pa 5 ecti
145, _ i
146
147 SWAP |_¢ SWAP Byte Swap N U RV P R N O R I S?;t.lgn
148 - ~
149 SORT2 |—||—|SORT2| S |m1|m2| D | n H Sort Tabulated Data 2 R N V4 (-7 S [ R i S?;t.';)”
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FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

3 Instruction List

3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later.

*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later.

*4: The function is changed in the FX3uc Series Ver. 2.20 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

*6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

FNC No.

Mnemonic

Symbol

Function

oeX4d

29¢Xd

nexXd

anexd

Applicable PLC

SIXd

NIXd

NZXd

ONIXd

ONZXd

Reference

Positioning Control

150 DSZR |—4 I—| DSZR |s1 |82|D1|D2|-| DOG Search ZeroReturn | v | v | v |*4| = ||| = | - Sggt.i;)”
151 DVIT |—< ——pvIT [s1 |82|D1|D2|-| Interrupt Positioning N j S I D O Sggﬁg"
152 TBL |_| ’\B/Iitgz Data Positioning clvlvlsl-l_-]_]|- Sggt.i;)n
153, _ ~
154

155 ABS |_‘ szzlute Current Value ol lvlolvlal v S;gt_ifn
156 ZRN |—1 I—| ZRN |S1 |32|33| D |-| Zero Return vivivi|v|iv]i=|lv]- Sggt_ign
157 PLSV |_¢ \c/ﬁf:tle Speed Pulse AT T Sgg‘_‘g”
158 DRVI |—¢ |—| DRVI |S1 |SZ|D1|D2|‘| Drive to Increment viviiviviviv]i=|v]-= Sggt.i;)n
159 DRVA |—¢ |—| DRVA |S1 |82|D1 |D2|‘| Drive to Absolute viviviv|iv|ivi=|v]-=- Sggt.ig"

Real Time Clock Control

160 TCMP |_“—|TCMP|S1|82|S3|S|DH RTC Data Compare Vivivi|iv|vi iv|iv|iv]|v S(;(;t.i?n
161 TZCP |—<|—|TZCP |S1|SZ|S|D|‘| RTC Data Zone Compare | v | v |V |V |V |V [V IV |V S;:t.i;)n
162 TADD |_< E RTC Data Addition v iv|viviv]iv|v]|v Sg:t.i,o?"
163 TSUB |_< TsuB [s1]s2[D}| |RTC Data Subtraction el vl v ]| Sgten
T T S R T N A P D N
e — e B R EE RS
166 TRD |_<;—-.| Read RTC data el e v e S
167 TWR |_“—-.| Set RTC data vl v | S
168 - _
169 HOUR |_< Hour Meter vlviviv|v|v|a]|v = S‘;‘f_ig”

74



3 Instruction List
in Ascending Order of FNC Number

FXsa/FX3u/FXsaec/FXsuc Series

Programming Manual - Basic & Applied Instruction Edition 3.3 Applied Instructions ...

-_—

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later. *6: The instruction is provided in the FX3G Series Ver. 1.10 or later. 5
*2: The function is changed in the FX3uc Series Ver. 1.30 or later. *7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later. =
*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later. *8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later. é.
*4: The function is changed in the FX3uc Series Ver. 2.20 or later. *9: The instruction is provided in the FX3G Series Ver. 1.40 or later. =
*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.
Applicable PLC
. . I 2
FNC No. | Mnemonic Symbol Function Xl e X|&| ol 3| 3| 2| x| Reference
o8& 5| XX% 2| o
wn|lz|z|3|3 §
Decimal to Gray Code Section
170 GRY |_| GRY .E Conversion T - 22.1
Gray Code to Decimal VA IV I T Ve Section
17 GBIN |_| GBIN E Conversion 22.2 ==
- g
172to _ B &
175 >
Read form Dedicated Section
ViivivIiv]i=|v]|v|*
176 RD3A |_‘ RD3A |m1jm2| D| Analog Block ! ! 223 4
Write to Dedicated Analog . . Section 55
=
178, B 3
179

Extension Function 5
External ROM Function [@)=)%]
180 EXTR |_| HEXTR|s |SD1|SD2|SD3H (FX2N/FXaNC) T T - %%E
D =
@
=2
3
181 - -
. . Section
182 COMRD |—| COMRD E Read Device CommentData | — | — | vV |*5 | - | - |- | = | — 241 gg
«Q
8 @
=
183 - - g
«
Random Number Section
} -| — = v|v]=-|=|=-]=-1-
184 RND |_| mn Generation 24.2 7
g
185 - - g5
§’.
186 DUTY DUTY E Timing Pulse Generation - =[S -|-|-]-1- Section
n1in 24.3
187 - -
32
g5
188 CRC Cyclic Redundancy Check | — | = | v | v | = |=|-|-|-] Secton 53
[cRe [s[p[nfj |ov v 24.4 EE
=8
Section
igh- = v|*|l=-|=-|=-|-]-
189 HCMOV |—||—| HCMOV | S | D | n H High-speed Counter Move 4 245 9
Block Data Operation =
190, 23
191 - - o3
30
Secti go
" . ection @
192 BK+ |—||—| BK+ |S1|SZ| D | n H Block Data Addition - =[S -|-|-]-1- 251 1 0
) Section ox»m
_ - =1V ]* e =4
193 BK |—||—| BK- |S1|82| D | n H Block Data Subtraction 5 25.2 E 5_,%
sed
S5 2
=8
©




FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

3 Instruction List

3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later.

*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later.

*4: The function is changed in the FX3uc Series Ver. 2.20 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

*6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

FNC No.

Mnemonic

Symbol

Function

oeX4d

29¢Xd

nexXd

anexd

Applicable PLC

IR,
X | X[ X

ONIX

S5 N
w|lZz|Z

ONZXd

Reference

Block Data Operation

194 | BKCMP= |—|I—|BKCMP=|S1|82|D|n|-| Dzampare IR P O P Sggt.i;)n
195 | BKkowP> | |i—[BkeMP>[s1]s2[D[n | D:’mpare — || - ||| - |- | Secten
196 | sKowP< | |ui—[ekemP<[s1]s2[D[n | Djmpare I i s
wr | ekoves | | frowpsls o]0l | am e |- S| e
198 | BKoMP<= | |ui—fpKemP<a]s1]s2[D [n | D;mpare |-l -] -] |- |- | Seten
199 BKCMP>= |_“_|BKCMP>=|S1|82|D|nH D:mpare S I VN S I IO O IO Sgtszt.ign

Character String Control

I T ] o S IS P R N =
o | w | mremsooon [T Lo L] o
202 g+ |_| 5+ [sifs2D}| |tnkCharactersiings |~ |~ |||~ |-|-|-| S
T e e e WA P P R R R
o | o | oo TsTole) |Smmemm= ||| e
wn | e | (T lolel| |summemee e |- |- [T e
I I L 1 1 7 o B B I R B B B B
o | wow | (ool | e | ]
208 INSTR |—||—|INSTR|S1|SZ|D|nH Character string search B S VS5 I D ) S;Zt_ig”
209 $Mov |—| Character String Transfer | — | - | v | v | = |=|-| -] = 3296‘32%”

Data Operation 3

210 FDEL |_| FDEL En Deleting Data from Tables | — | = | v |*5| - | = | = | = | - Sg;‘f"
211 FINS |—| FINS En Inserting Data to Tables - =Y || -|-|-|-]|- Sg;t-lgn
Shift Last Data Read Section
=l v]=-|=-|=-1-1|-
22 | por | [Pop_[s[o[nf] | o conro s




FXsa/FX3u/FXsaec/FXsuc Series 3 Instruction List

Programming Manual - Basic & Applied Instruction Edition 3.3 Applied Instructions ... in Ascending Order of FNC Number
*1. The instruction is provided in the FX2N/FX2NC Series Ver. 3.00 or later. *6: The instruction is provided in the FX3G Series Ver. 1.10 or later. 5
*2: The function is changed in the FX3uc Series Ver. 1.30 or later. *7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later. S
*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later. *8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later. 2
*4: The function is changed in the FX3uc Series Ver. 2.20 or later. *9: The instruction is provided in the FX3G Series Ver. 1.40 or later. =
*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.
Applicable PLC 2
-m M - M
FNC No. | Mnemonic Symbol Function b IR IRIR 5 | 2| Reference
6|8l E|§| XXX 2|8 o
wn|lz|z|3|3 §
Data Operation 3 2'
. P . Section
N S VS 72 S I I I
213 SFR |_| [SFR_[D[n || |BitsniftRightwith Carry oy
Section
it Shi i ol v]=|=|=]=|-=
214 SFL |_| En Bit Shift Left with Carry 075 =
5
215 to B _ 58
219 =
Data Comparison
220 to B _ 4
223 5o
9=
_ Load Compare A A0 0 1,11, | secton §§
24 | LD CN | - 28 1
Load Compare Section
Vivivi iviv|v|v|v|v
225 LD> LD> . S 28.1 5
Load Compare Section 00v
226 LD< Vi ivivi|iviiv|iviiv]|v|v [eRoRe}
LD< ® GO« 28.1 28
2008
227 - - 3
Load Compare Section 6
228 LD<> -LD<> 31|82 Vi ivI IiviviIiv|IivIv|IVv |V
st]s2) @ EAED) 28.1 g
O =n
Load Compare Section gs
229 LD<= _ viivi iviv]|iv|v|ivi|iv]|v S
O | e 26.1
>
«
Load Compare Section
= Vivivi iviv|v|v|v|v
O |G wi o
231 - - 23
_ AND Compare Section S
AND Compare Section
Vivivi iviv|v|v|v|v
233 AND> |—' . GD> 28.2 8
om
3=
AND Compare Section &3
Viviiv|vI iviv]|viv]|Vv 83
24 | anD< |y CN | < 28.2 ek
m=
*N®)
=3
235 - -
AND Compare Section 9
236 AND<> ViIiviIiv|ivI|Iv|vI|IvI|Vv |V =
- O |t
2o
27 | e | | (| |/ T Comoare Avlvlvlv|v|v||]| Secton g2
- <= 30
(EDHED) 28.2 52
(o]
_ AND Compare vlvlv|vliv|v|v|v]|| Secton
2 | A= | | - 28.2 10
o»m
855
239 - - %-Qo 8
S5 2
58
©
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FXsa/FX3u/FXsaec/FXsuc Series 3 Instruction List

Programming Manual - Basic & Applied Instruction Edition 3.3 Applied Instructions ... in Ascending Order of FNC Number
*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later. *6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later. *7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later. *8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*4: The function is changed in the FX3uc Series Ver. 2.20 or later. *9: The instruction is provided in the FX3G Series Ver. 1.40 or later.
*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.
Applicable PLC
-m M - M
FNC No. | Mnemonic Symbol Function X| & X| & m| | n| 2| 3| Reference
elglels| x| x5 23
) Olalz|2 = &
240 OR= pk O OR Compare vlvlivliv|iv]|v]|v]|v]|| Section
OR=_[s1]s2 ELED 28.3
241 OR> ! O OR Compare clvlvlvlivlv|v|v]|| Section
ERLEY 28.3
242 OR< ! O OR Compare clvlvlvlivlv|v| || Section
G« 23
243 - -
— | O— OR Compare Section
244 OR<> Viviviiviv|v|v|v|v
Go- 23
245 OR<= ak O OR Compare vlvlivlv|iv]|v]|v]|v]|| Section
< 283
246 OR>= ak O OR Compare vlvlivlv|v]|v]|v]|v]|| Section
> 283
247 to _ _
249
250 to B _
255
L Section
256 LIMIT |—||—| LIMIT |S1|82|83| D H Limit Control - =YY -|-1-|-1- 29 1
Section
257 BAND |—||—| BAND |S1 |32|33| D H Dead Band Control e I I B e I R e 292
Section
258 ZONE |_||_| ZONE |S1 |82|S3| D H Zone Control - =17 -|-|-1-1- 29 3
Scaling Section
29 scL |_| E (Coordinate by Point Data) | ~ | ~ A el Bl Bl 29.4
Decimal ASCII to BIN . Section
260 DABIN |_| DABIN m Conversion M e 29.5
BIN to Decimal ASCII Section
— | = Vv |* — | == =1 =
21 BINDA |_| BINDA E Conversion ° 29.6
262 to B B
268
Scaling 2 . Section
269 seLz |_' scL2 [s182| D] |(coordiatebyxivpatay |~ |~ ||| ||| 7| T2e7
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3 Instruction List

3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later.

*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later.

*4: The function is changed in the FX3uc Series Ver. 2.20 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

*6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

Applicable PLC

-m m - m
FNC No. | Mnemonic Symbol Function b IR IRIR 5 | 2| Reference
|8l &5 X|X|¥ 2|8
o wn|lz|z|3|3
External Device Communication (Inverter Communication)
Section
* Vi ivIivi]i=-|-|=-|-=-1-=-
270 IVCK |—||—| IVCK |S1|82| D | n H Inverter Status Check 6 30.1
Section
i * ViIiviIiv|i=-|=-|-|-1|-
271 IVDR |—||—| IVDR |S1|82|83| n H Inverter Drive 6 30.2
Section
* VIiviIiv]i=-|=-|-|-1|-
272 IVRD |—||—| IVRD |S1|SZ| D | n H Inverter Parameter Read 6 30.3
. Section
* ViIiviIiv]i=-|=-|-|-1|-
273 IVWR |—||—| IVWR |S1|SZ|S3| n H Inverter Parameter Write 6 304
Inverter Parameter Block Section
— |- vVIVv|=-]=-]=-|-=-1|-=
274 IVBWR |—u—| IVBWR [s1[s2[s3] n |-| Write 205
i * *g | * Section
275 IVMC |_“_| wmc [s1[s2[s3[p[n H Inverter Multi Command |9 | v [*8 |*8| — | - |- [ - | = | “5o
276 to _ B
277

Data Transfer 3

278 RBFM |—|I—|RBFM|m1|m2|D|n1|n2|-| Divided BFM Read S I I 17 [ I ) Sgit_i;)"
279 WBFM |—|I—|WBFM|m1|m2|S|n1|n2H Divided BFM Write S (U 0 1R (S [ I I 33‘13“;"

High-speed Processing 2

High-speed Counter [ U VN IR R O O R Section
280 HSCT |_“_| HSCT [s1]m|s2|D [ n H Compare With Data Table 32.1
281 to _ _
289

Extension File Register Control

Section
ViIiviIiviv|i=-|-|-]-]|-
290 LOADR |_| LOADR n Load From ER 331
Section
291 SAVER |_||_| SAVER | S | m | D H Save to ER == |-1--]- 330
Section
itiali - = viv]|=-|=-]-|-1-
292 INITR |—| INITR n Initialize R and ER 333
Section
i - = viv]|=-|=-]-|-1-
293 LOGR |—||—| LOGRl S | m |D1| n |D2H Logging R and ER 33.4
Section
i Vivivi|sal-|=-|-]|-]-
294 RWER |—| RWER n Rewrite to ER 3 335
e . Section
295 INITER |—¢ ——INITER Initialize ER - =8| -|-|-|-]- 336
296 to _ B
299

-_—
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FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

3 Instruction List
3.3 Applied Instructions ... in Ascending Order of FNC Number

*1: The instruction is provided in the FX2n/FX2nC Series Ver. 3.00 or later. *6: The instruction is provided in the FX3G Series Ver. 1.10 or later.
*2: The function is changed in the FX3uc Series Ver. 1.30 or later. *7: The instruction is provided in the FX3u/FX3uc Series Ver. 2.61 or later.
*3: The instruction is provided in the FX3uc Series Ver. 1.30 or later. *8: The instruction is provided in the FX3U/FX3uc Series Ver. 2.70 or later.
*4: The function is changed in the FX3uc Series Ver. 2.20 or later. *9: The instruction is provided in the FX3G Series Ver. 1.40 or later.

*5: The instruction is provided in the FX3uc Series Ver. 2.20 or later.

Applicable PLC
IR
FNC No. | Mnemonic Symbol Function Xl w| % Sl alala 5 | 2| Reference
o|8lc|§| XX %2R
wn|lz|z|3|3
FX3U-CF-ADP Applied Instructions
. | % Section
300 FLCRT |_“_| FLCRT |s1[s2[s3] n |.| File create / check S A A N I B
. o | Section
301 FLDEL |_<|_| FLDEL [s1]s2[n |.| File delete / CF card format | = | — [*7 |7 | = | - | = [ = | = | “52%
. o | Section
302 FLWR |_“_| FLWR]s1[s2[s3[b[n |.| Data write S B A A I I o
v |« Section
303 FLRD |_“_| FLRD |S1|82|D1|D2| n |.| Data read A A N e 344
o |« Section
304 FLCMD ’_< FLCMD FX3U-CF-ADP command | — | = [*7 |*7| = |- |- | - | - 245
o |« Section
305 | FLSTRD |—H—|FLSTRD| s[p[n |.| FX3U-CF-ADP statusread | = | — [*7 |*7| = | - | = [ - | - | “528
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4 Devices in Detail

FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

4. Devices in Detail

4.1 Device Number List

This chapter explains how numeric values are handled in the PLC as well as the roles and functions of various built-in
devices including /O relays, auxiliary relays, state relays, counters and data registers.
The following content provides a basis for handling the PLC.

Device Number List

Device numbers are assigned as shown below.
For input relay numbers and output relay numbers when 1/O extension equipment and special extension equipment

are connected to the PLC main unit, refer to the Hardware Edition.

1) FX3u/FXsuc PLCs

Device name Description Reference

Input relay X000 to X367 248 points | pevice numbers are octal. )
. . Section 4.2

Output relay Y000 to Y3671 248 points The total number of inputs and outputs is 256.
Auxiliary relay
General type [variable] MO to M499 500 points The setting can be changed between the latched
Latched (battery backed) ] (battery backed) type and the non-latched type
type [variable] M500 to M1023 524 points using parameters. Section 4.3
Latched (battery backed) | \\104 1o M7679 | 6656 points
type [fixed]
Special type 2 M8000 to M8511 512 points Chapter 37

State relay

In|t|_a| state (general type SO0 S9 10 points
[variable])
General type [variable] S10 to S499 490 points
The setting can be changed between the latched
Latched (battery backed) S500 to S899 400 points | (battery backed) type and the non-latched type
type [variable] using parameters. Section 4.4
Annunciator
(latched (battery backed) S900 to S999 100 points
type [variable])
Latched (battery backed) | o110, 54095 | 3096 points
type [fixed]
Timer (on-delay timer)
100 ms TO to T191 192 points 0.1 to 3,276.7 sec
100 ms [for subroutine or | 110, 1199 8 points 0.1 t0 3,276.7 sec
interrupt routine]
10 ms T200 to T245 46 points 0.01 to 327.67 sec Section 4.5
Retentive type for 1 ms T246 to T249 4 points 0.001 to 32.767 sec
Retentive type for 100 ms T250 to T255 6 points 0.1 to 3,276.7 sec
1ms T256 to T511 256 points 0.001 to 32.767 sec

General type up counter

(16 bits) [variable] CO to C99 100 points Counts 0 to 32,767
The setting can be changed between the latched
Latched (battery backed) ] (battery backed) type and the non-latched type
type !.lp cour!ter C100 to C199 100 points using parameters.
(16 bits) [variable]
General type Section 4.6
bi-directional counter C200 to C219 20 points -2,147,483,648 to
(32 bits) [variable] +2,147,483,647 counts
Latched (battery backed) The setting can be changed between the latched
battery backed) type and the non-latched type
type €220 to C234 15 points (battery ) v yp

bi-directional counter
(32 bits) [variable]

using parameters.
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FXsa/FX3u/FXsaec/FXsuc Series

Programming Manual - Basic & Applied Instruction Edition

4 Devices in Detail
4.1 Device Number List

Device name Description Reference
High-speed counter
1-0h 1 ting i ¢ 8 points maximum can be used among C235 to C255 [latched
B-'p d_aset_ -corr;;ng_:npu C235 to C245 (battery backed) typel].
i-directional ( its) The setting can be changed between the latched (battery
backed) type and the non-latch type using parameters.
1-phase 2-counting input -2,147,483,648 to +2,147,483,647 counts
Bi-directional (32 bits) 24610 C250 Hardware counter™
1 phase: 100 kHz x 6 points, 10 kHz x 2 points Section 4.7
2 phases: 50 kHz (1 edge count),
50 kHz (4 edge count)
2-phase 2-counting input Software counter
Bi-directional (32 bits) 25110 C255 1 phase: 40 kHz
2 phases: 40 kHz (1 edge count),
10 kHz (4 edge count)
Data register (32 bits when used in pair form)
General type (16 bits) DO to D199 200 points .
[variable] The setting can be changed between the latched
latched (battery backed) (battery backed) type and the non-latched type
i i using parameters.
type_(16 bits) D200 to D511 312 points g p Section 4.9
[variable]
latched (battery backed) D512 to D7999 7488 points | Among the 7488 fixed latched (battery backed)
type (16 bits) <D1000 to <7000 type data registers, D1000 and later can be set as
[fixed] <file register> D7999> points> file registers in units of 500 points.
Special type (16 bits)2 D8000 to D8511 512 points Chapter 37
Index type (16 bits) V0 to V7, Z0 to Z7 16 points Section 4.11
Extension register/Extension file register
Extension register RO to R32767 32768 points | latched (battery backed)
(16 bits)
Extension fil ist Availabl I hil tte i Section 4.10
xtension file register ERO to ER32767 32768 points vailable only while a memory cassette is
(16 bits) mounted
For jump and branch call PO to P4095 4096 points | For CJ and CALL instructions
Input interrupt 1000 to 150100 6 points
Input delay interrupt Section 4.12
Timer interrupt 16000 to 180101 3 points
Counter interrupt 1010 to 1060 6 points For HSCS instruction

Nesting

For master control

Constant

NO to N7 For MC instruction

16 bits -32768 to +32767
Decimal (K) -
32 bits —-2,147,483,648 to +2,147,483,647
16 bits 0 to FFFF
Hexadecimal (H) -
32 bits 0 to FFFFFFFF
-1.0x2"8 16 -1.0x27126,0,1.0x 2716 10 1.0 x 2128
Real number (E) 32 bits Both the decimal point expression and the exponent expression

are available.

Character string (" ")

Character string

Specify characters by quotation marks.
In a constant of an instruction, up to 32 half-width characters are
available.

Chapter 5

*1.  Available device numbers vary depending on the PLC. For details, refer to Section 4.2.

*2.  For supported functions, refer to Chapter 37.
For handling of the latched (battery backed) area, refer to Section 2.6.

*3.  When the FX3uU-4HSX-ADP is connected to an FX3u PLC, the maximum input frequency is set as follows:

1 phase: 200 kHz

2 phases: 100 kHz (1 edge count). 100 kHz (4 edge count)

82



FXsa/FX3u/FXsaec/FXsuc Series

Programming Manual - Basic & Applied Instruction Edition

4 Devices in Detail
4.1 Device Number List

2) FX3c/FX3cc PLCs

Device name

Reference

Description

Input relay X000 to X177 128 points Device numbers are octal. .
. . Section 4.2
Output relay Y000 to Y177 128 points The total number of inputs and outputs is 128.
Auxiliary relay
General type MO to M383 384 points
EEPROM keep type M384 to M1535 1152 points Section 4.3
General type"! M1536 to M7679 6144 points
Special type 2 M8000 to M8511 512 points Chapter 37

State relay

Initial state type

(EEPROM keep) S0 to S9 10 points

EEPROM keep type S10 to S899 890 points

Annunciator type Section 4.4
(EEPROM keep) S900 to S999 100 points

General type " S1000 to S4095 3096 points

Timer (on-delay timer)

100 ms TO to T191 192 points 0.1 to 3,276.7 sec

100 ms [for subroutine or | 110, 1 1199 8 points 0.1to 3,276.7sec

interrupt routine]

10 ms T200 to T245 46 points 0.01 to 327.67 sec

Retentive type for 1 ms . Section 4.5
(EEPROM keep) T246 to T249 4 points 0.001 to 32.767 sec

Retentive type for 100 ms .

(EEPROM keep) T250 to T255 6 points 0.1 to 3,276.7 sec

1ms T256 to T319 64 points 0.001 to 32.767 sec

General type up counter
(16 bits)

C0 to C15

16 points

Counts 0 to 32,767

EEPROM keep type up
counter (16 bits)

C16 to C199

184 points

Counts 0 to 32,767

General type
bi-directional counter
(32 bits)

C200 to C219

20 points

Section 4.6
-2,147,483,648 to +2,147,483,647 counts

EEPROM keep bi-directional
counter
(32 bits)

C220 to C234

15 points

—2,147,483,648 to +2,147,483,647 counts

*1.  When the optional battery is installed, general type devices can be changed to latched (battery backed) type
devices by the parameter setting. However, the latched range cannot be set.

*2.  For applicable functions, refer to Chapter 37.

For handling of the latched area, refer to Section 2.6.
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FXsa/FXsu/F Xscc/F Xsuc Series 4 Devices in Detail
Programming Manual - Basic & Applied Instruction Edition 4.1 Device Number List

Device name Description Reference
High-speed counter

1-phase 1-counting input Bi-
directional (32 bits) C235 to C245
(EEPROM keep)

- - -2,147,483,648 to +2,147,483,647 counts
1-phase 2-counting input Bi-
Software counter

directional (32 bits) C246 to C250 . . . Section 4.8
(EEPROM keep) 1 phase: 60 kHz x 4 points, 10 kHz x 2 points

2 phases: 30 kHz x 2 points, 5 kHz x 1 point

2-phase 2-counting input Bi-
directional (32 bits) C251 to C255
(EEPROM keep)

Data register (32 bits when used in pair form)

General type (16 bits) DO to D127 128 points

EEPROM keep type .

(16 bits) D128 to D1099 972 points

General type (16 bits)"! D1100 to D7999 6900 points Section 4.9

Among 7000 latched type data registers backed
up by the EEPROM, D1000 and later can be set
as file registers in units of 500 points by the
parameter setting.

EEPROM keep type

(16 bits) <file register> D1000 to D7999 7000 points

Special type (16 bits)™? D8000 to D8511 512 points Chapter 37
Index type (16 bits) VO to V7,Z0to Z7 |16 points Section 4.11

Extension register/Extension file register

Extension register

e RO to R23999 24000 points
(16 bits)
Extension file register Section 4.10
(16 bits) ERO to ER23999 24000 points
(EEPROM keep)
For jump and branch call PO to P2047 2048 points | For CJ and CALL instructions Section 4.12
Input interrupt 1000 to 150101 6 points
Timer interrupt 16000 to 180101 3 points
Nesting
For master control NO to N7 For MC instruction
Constant
16 bits -32,768 to +32,767
Decimal (K)
32 bits -2,147,483,648 to +2,147,483,647
Hexadecimal (H) 16 bits 0 to FFFF
exadecima
32 bits 0 to FFFFFFFF Chapter 5
-1.0x2'816-1.0x27"26,0,1.0x271%6t0 1.0 x 2128
Real number (E)" 32 bits Both the decimal point expression and the exponent expression
are available.

*1.  When the optional battery is installed, general type devices can be changed to latched (battery backed) type
devices by the parameter setting. However, the latched range cannot be set.

*2.  For applicable functions, refer to Chapter 37.
For handling of the latched area, refer to Section 2.6.

*3. Available in Ver. 1.10 or later.

84



4 Devices in Detail
4.2 I/O Relays [X, Y]

FXsa/FXsu/F Xscc/F Xsuc Series
Programming Manual - Basic & Applied Instruction Edition

-_—

4.2 /0 Relays [X, Y] £}
8
5
Some input relays and output relays are secured in the main unit, and others are assigned to extension devices §
according to the connection order. Because /O replays are numbered in octal, numeric values such as "8" and "9" do
not exist.
421 Numbers of I/O relays o
The table below shows input relay (X) and output relays (Y) numbering (Relay numbers are assigned in octal.) e
Model | yayc-16M | FXsuc-32M | FXsUC-64M | FX3UC-96M Vhen
name extended 3
256
FX3UC (D, DS, DSS) PLC Input X000 tq X007 | X000 to.X017 X000 to.X037 X000 to.X057 X000 to ?(367 sl _
8 points 16 points 32 points 48 points 248 points in total e
Outout Y000 to Y007 | Y000 to YO17 | YOO0O to YO37 | Y000 to YO57 | YO0O0O to Y367 S
P 8 points 16 points 32 points 48 points 248 points g
Model FX3UC-32MT-LT When extended
name (-2)
X000 to X017 X000 to X357 a2
FX3ucC-32MT-LT(-2) PLC Input . . pointsin
16 points 240 points total
Output Y000 to Y017 Y000 to Y357
P 16 points 240 points
Model | ryau16M | FXsu-32M | FXsu-48M | FX3U-64M | FX3U-80M | FX3U-128M When 5
name extended
FX3u Inout X000 to X007 | X000 to X017 | X000 to X027 | X000 to X037 | X000 to X047 | X000 to X077 | X000 to X367 oiznstgin 099
PLC P 8 points 16 points 24 points 32 points 40 points 64 points 248 points P total gg- S
@D =
Outout Y000 to YOO7 | YOO0O0 to YO17 | YOO0O to Y027 | YO0O to Y037 | YO0O to Y047 | YOOO to Y077 | YOOO to Y367 = %
P 8 points 16 points 24 points 32 points 40 points 64 points 248 points 3
,:l::](: FX3G-14M FX3G-24M FX3G-40M FX3G-60M When extended 6
0w
FXSG | | | X000toX007 | X000t0X015 | X000toX027 | X00010X043 [ X000tox177 | 128 32
PLC 8 points 14 points(16)" 24 points 36 points(40)"! 128 points P"t':t;'” 53
Y000 to Y005 Y000 to Y011 Y000 to Y017 Y000 to Y027 Y000 to Y177 g
Output . - . 1 . . . @
6 points(8) 10 points(16) 16 points 24 points 128 points
Model FX3GC-32MT/ 7
When extended
name D(SS) S
FX3gc | | | X000toX017 | X000 to X177 o:nztgin g5
PLC P 16 points 128 points | P g
total El
Outout Y000 to Y017 Y000 to Y177
P 16 points 128 points
*1. A numberinside ( ) indicates the number of occupied points. The difference from the number of valid points is 8
unused. .
o=
< Q
55
mZ
28
52
3 Q
Qo O
o3
29
D ©
(o]
S22
25Q
2m3
S5 2
58
©
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Programming Manual - Basic & Applied Instruction Edition 4.2 I/O Relays [X, Y]

4.2.2 Functions and roles

Examples of terminal names and wiring (sink input) are for the FX3u Series PLC.

24V

l
N

Program example
FS/S LProgram exar i I
Input Ex [] 000~ xo01 | /

signal Y000
X000 e [ i

' | Y000

| X000 | i Y000
Input | L |___/,/’ ——+—— NO contact
terminal | X000 Y000

1 H— PLC —4#—— NC contact

The PLC receives signals from external switches \ /The PLC outputs signals to external loads through

through input terminals. output terminals. Contacts for external output
An input relay (X) connected to an input terminal (output devices such as relay contacts, TRIACs and
inside the PLC is an electronic relay isolated transistors) of output relays are connected to output
optically, and has many NO contacts and NC terminals inside the PLC. An output relay has many
contacts. These contacts can be arbitrarily used electronic NO contacts and NC contacts. These
inside the PLC. contacts can be arbitrarily used inside the PLC.
These input relays cannot be driven by the program. Differences in operations between external output
contacts (output devices) and internal contacts are

\ / @plained on the next page. /

86



FXsa/FXsu/F Xscc/F Xsuc Series 4 Devices in Detail
Programming Manual - Basic & Applied Instruction Edition 4.2 I/O Relays [X, Y]

-_—

the response delay (approximately 10 ms) caused
by the input filter.

(When the input filter is a digital type input terminal ,
its value can be overwritten by a sequence

4.2.3 Operation timing of input relays 5
o
(o
The PLC executes sequence control by repeatedly executing the following processing procedure. In this batch 1/0 é—
method, not only are there driving times of input filters and output devices but also response delays caused by >
operation cycles. (Refer to Section 6.3.)
4 ] N 1) 2) 3) .... 6) indicate the processing order. 2
Input processing ) s
1) Read-in Input processing b
Before executing a program, the PLC reads the ON/ 2
X000 OFF status of all input terminals inside the PLC into 2
X001 the input image memory.
— Even if inputs change while the program is
X002 3 Input executed, the contents of the input image memory
5 = remain unchanged, but the changes in inputs are
5] Image read during the input processing in the next cycle. 3
3 Even if an input contact changes from ON to OFF or _
=1 Memory from OFF to ON, its ON/OFF status is judged after 5 2
. 5
g

program.)
/ .
2) Read-out Program processing Program processin
X000 The PLC reads the ON/OFF status of each device
from the input image memory and other device
— ’ 3) Write image memories according to the contents of
instructions in the program memory, executes 5
4) Read- | Device operations in sequence from step 0, and then writes
N out the operation result to the image memory. 99
I @ ) Image Accordingly, the contents of the image memory for 2=9
Y000 5) Write each device change as the program is executed. g 8 =
. Memory The operation of a contact inside an output relay is =&a
¢ Auxiliary determined by the contents of the output image =
: relay memory.
o
€g
QO @
3
=4
3
BEL NG N
el q
5 o 2. e 6) Output Output processing | ... Output processing 7
§" o373 When execution of all instructions is finished, the
33.2 2 ON/OFF status of the image memory of outputs (Y) _
=22 3 Y000 is transferred to the output latch memory. This is 2 é,'?
pc® Y001 the actual output of the PLC. =iy
23 2 o External output contacts inside the PLC operate =
o gg Output = Y002 after the response delay time of the output devices. 5
S 9S = :
S =
g E Latch g
Sg Memor =
' . S
S 32
@ bge)
55
33
J =3
The above method is called the batch 1/0 method (or refresh method). 9
@ <
Qo O
o3
30
8
(o]
9z2
254G
2%
s
©
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4.3 Auxiliary Relay [M]
There are many auxiliary relays inside the PLC. Coils of auxiliary relays are driven by contacts of various devices
inside the PLC in the same way as output relays.
Auxiliary relays have many electronically NO contacts and NC contacts which can be used arbitrarily inside the PLC.
However, external loads cannot be driven directly by these contacts. External loads should be driven by output relays.
4.3.1 Numbers of auxiliary relays

4.3.2

The table below shows auxiliary relay (M) numbers. (Numbers are assigned in decimal.)

1. FX3u/FX3uc PLCs

latched (battery backed) | Fixed latched (battery .
General type type backed) type Special type
MO to M499 M500 to M1023 M1024 to M7679 M8000 to M8511
500 points ! 524 points 2 6656 points™ 512 points
2. FX3G/FX3Gc PLCs
Fixed latched (EEPROM .
General type keep) type General type Special type
MO to M383 M384 to M1535 M1536 to M7679 M8000 to M8511
384 points 1152 points 6144 points™ 512 points

*1. This area is not latched (battery backed). It can be changed to a latched (battery backed) area by setting the

parameters.

*2.  This area is latched (battery backed). It can be changed to a non-latched (non-battery-backed) area by setting

the parameters.

*3. The characteristics of latch (battery backup) cannot be changed in the parameters.

*4. These registers can be changed to the latched (battery backed) type by the parameter setting when the

optional battery is used. However, the latched range cannot be set.

When N : N Network or parallel link is used, some auxiliary relays are occupied for the link.
— Refer to the Data Communication Edition manual.

Functions and operation examples

1. General type

M100

All of general type auxiliary relays turn OFF when the PLC turns OFF.
When the ON/OFF status of auxiliary relays just before power failure is
required in control, use latched (battery backed) type auxiliary relays.

—F—— NO contact

M100
—H+—— NC contact

Auxiliary relay circuit
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2. Latched (battery backed) type 5
When the power is turned OFF while the PLC is operating, all of the output relays and general type auxiliary relays g
turn OFF. 2
When restoring the power again, all of the output relays and general type auxiliary relays remain OFF except those S
whose input condition is ON. In some output relays and auxiliary relays, however, the ON/OFF status just before
power failure should be stored and then replicated when restoring the power, depending on control targets. In such a 2
case, use latched (battery backed) type auxiliary relays.
In FX3U/FX3uc PLCs, latched (battery backed) type devices are backed up by the battery built into the PLC. o
In FX3G/FX3Gc PLCs, latched type devices are backed up by the EEPROM built into the PLC. When the optional s
battery is installed, the battery backs up some general type devices. S

— For details on backup method against power failure,

refer to Section 2.6. 3
X000 X001 The figure on the left shows an operation example of M600 -
| Iy M600 (latched [battery backed] type device) in a self-holding 5@
circuit. =
M600 When X000 turns ON and M600 turns ON in this circuit, §
M600 holds its operation by itself even if X000 is opened.
PLC Because M600 is a latched (battery backed) type device, it

Backup against power failure

> el remains activated when the operation is restarted even after
(self-holding circuit)

X000 has turned OFF due to power failure. If an NC contact
of X001 is opened when the operation is restarted, however,
M600 is deactivated.

X000
| SET M600 The figure on the left shows a circuit using the SET and RST
instructions. 5
X001
—— RST M600 £8¢
285
PLC A
Backup against power failure =
(set/reset circuit)
1) Application example of latched (battery backed) type auxiliary relays 6
Lot imit Limit switch Richt limit Limit switch |I? some cases, t.he tgble should .be restarted in the.same gg
ertiimit | o4 (X000) ightiimit| o5 (X001) direction as the direction selected just before power failure. & g
S
«—> @
N yJ N | o
Table in reciprocating motion [\ % §
Motor with brake %
X000 = ON (at the left limit) > M600 = ON— The table is >
X000 Xoor dri ightward Th is t d OFF The tabl
_”_ Rightward driven rightward. — The power is turne - = The table
drive is stopped in an intermediate position. - The table is
M600 command restarted (M600 = ON). — X001 = ON (at the right limit) — 8
—— M600 = OFF, M601 = ON — The table is driven leftward. ol
o
o)
X001 X000 58
— I— Leftward drive o2
command g8
M601
L 9
52
. . e s < O
2) Method fgr using a fixed latched (battery backed) type. guxmary relay as a general type.alluxmary relay . 2 =
When using a fixed latched (battery backed) type auxiliary relay as a general type auxiliary relay, provide a reset o3
circuit shown in the figure below around the head step in the program. % g
Ex. FX3u/FX3uc PLCs @
M8002
: FNC40 | m1024 | M1999 10
-, ZRST orm
Initial pulse ET:
M1024 to M1999 are initialized. gig
Sch
S8
o8
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4.4

State Relay [S]

441

State relays (S) are important devices to program stepping type process control simply, and combined with the step

ladder instruction STL.

State relays can be used in the SFC (sequential function chart) programming method.
— For programming by the step ladder instruction and SFC method, refer to Chapter 35.

Numbers of state relays

The table below shows state relay (S) numbers. (Numbers are assigned in decimal.)

. FX3u/FX3uc PLCs

Latched (battery

Fixed latched (battery

Initial state type General type backed) type backed) type Annunciator type
S0 to S9 SO to S499 S500 to S899 S1000 to S4095 S900 to S999
10 points“1 500 points*1 400 points*2 3096 points“3 100 points“2

. FX3G/FX3cc PLCs

Initial state type
(EEPROM keep)

Fixed latched
(EEPROM keep) type

Annunciator type
(EEPROM keep)

General type

S0 to S9
10 points

S10 to S899
890 points

S900 to S999
100 points

S1000 to S4095
3096 points™

*1. This area is not latched (battery backed). It can be changed to a latched (battery backed) area by setting the

parameters.

*2.  This area is latched (battery backed). It can be changed to a non-latched (non-battery-backed) area by setting

the parameters.

*3. The characteristics of latch (battery backup) cannot be changed in the parameters.

*4. These registers can be changed to the latched (battery backed) type by the parameter setting when the
optional battery is used. However, the latched range cannot be set.
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4.4.2

Functions and operation examples

1. General type

Initial state
S 2
Start
e ran |
Start 1 TRAN
Moving down
S 20 I Y000
Lower limit
| X001
Lower T | {1 TRAN
limit
Clamping
S 21 I Y001
Clamping
X002
Clamping —T— }—1 TRAN
Moving up
S22 I Y002
Upper limit
Upper | X003
limit | {} TRAN

State relays have many NO contacts and NC contacts in the same way as
auxiliary relays, and such contacts can be used arbitrarily in sequence

programs.

When state relays (S) are not used for step ladder instructions, they can be used
in general sequences in the same way as auxiliary relays (M) (as shown in the f

figure on the right).

2. Latched (battery backed) type

In the stepping type process control shown in the left
figure, when the start signal X000 turns ON, the state relay
S20 is set (turned ON) and the solenoid valve Y000 for
moving down turns on.

When the lower limit switch X001 turns ON the state relay
S21 is set (turned ON) and the solenoid valve Y001 for
clamping turns on.

When the clamp confirmation limit switch X002 turns ON,
the state relay S22 is set (turned ON).

When the operation proceeds to the next step, the state
relay in the preceding step is automatically reset (turned
OFF).

When the PLC turns OFF, all of general type state relays
are turned OFF.

When the ON/OFF status just before power failure is
required, use latched (battery backed) type state relays.

X001

S10

M30

aioed @)

» Latched (battery backed) type state relays store their ON/OFF status even if the power is shut down while the PLC
is operating, so the operation can be restarted from the last point in the process.
In FX3U/FX3uc PLCs, latched (battery backed) type devices are backed up by the battery built into the PLC.
In FX3G/FX3GC PLCs, latched type devices are backed up by the EEPROM built into the PLC. When the optional
battery is installed, the battery backs up some general type devices.
— For details on backup against power failure, refer to Chapter 2.6.

* When using latched (battery backed) type state relays as general

Ex. FX3u/FX3uc PLCs

type state relays, provide a reset circuit shown in the right figure

around the head step in the program.

M8002
0+ FNC40 | 54000 | s1200
N ZRST
Initial pulse

S1000 to S1200 are initialized.
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3. Annunciator type

Annunciator type state relays can be used as outputs for external fault diagnosis.

For example, when an external fault diagnosis circuit shown in the figure below is created and the contents of the
special data register D8049 are monitored, the smallest number out of the active state relays S900 to S999 is stored in

D8049.

If two or more faults have occurred, the smallest state number having a fault is displayed at first. When the fault is
cleared, the next smallest state number having a fault is stored.

M8000
—
RUN monitor

e

FNC 47
ANRP

Y000 X000
—H—M—Fxﬁ;ﬁ TO | K10 | S900
X001 X002 [

" " T1 | K20 | S901

ANS

X003 X004
- Fxﬁéﬁ T 2 | K100 | S902
M8048

¢ When the special auxiliary relay M8049 is driven,
monitoring becomes valid.

o |f the forward end detection input X000 is not
activated within 1 second after the forward output
Y000 is driven, S900 is activated.

o |f both the upper limit detection input X001 and the
lower limit detection input X002 are deactivated at the
same time for 2 seconds or more, S901 is activated.

¢ In a machine whose tact time is less than 10 seconds,
if the switch X004 which is designed to be activated
during one-cycle operation of the machine is not
activated while the continuous operation mode input
X003 is ON, S902 is activated.

e When any annunciator among S900 to S999 turns
ON, the special auxiliary relay M8048 is activated and
the fault display output Y010 is activated.

¢ The state relays activated by the external fault
diagnosis program can be turned OFF by the reset
button X005.
Every time X005 is set to ON, the active annunciator
with the smallest number is reset in turn.

While the special auxiliary relay M8049 is not driven, annunciator type state relays can be used as latched (battery
backed) type state relays in sequence programs in the same way as general type state relays.

In the SFC programming mode in the FX-PCS/WIN(-E), however, S900 to S999 cannot be programmed as a
processes flow in SFC diagrams.
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4.5 Timer [T] =
8
5
Timers add and count clock pulses of 1 ms, 10 ms, 100 ms, etc. inside the PLC. When the counted value reaches a §
specified set value, the output contact of the timer turns on.
A set value can be directly specified by a constant (K) in the program memory, or indirectly specified by the contents of
a data register (D). 2
. e
4.51  Numbers of timers g
=
=
The table below shows timer (T) numbers. (The numbers are assigned in decimal.)
. FX3u/FX3uc PLCs 3
Retentive type for 1 |Retentive type for 100
For 100 ms pulses For 10 ms pulses “ 1 For 1 ms pulses E5
0.1t03276.7sec | 0.01to 327.67 sec T [ EES 7S [ 0.001 to 32.767 sec 2z
0.001 to 32.767 sec 0.1 to 3276.7 sec ﬁ
2
o TR | o :
points T200 to T245 nt P X i 6 points T256 to T511
------------- 46 points nterrupt execution Latched (battery 256 points
Routine program type Latched (battery backed 1
T192 to T199 backed) type*1 aCKe! ) type
2. FX3G/FX3Gc PLCs
For 100 ms pulses For 10 ms pulses Rete::'sv::{:;fom Rt:t:onmlse;mosee:or For 1 ms pulses Poten(t)u:cr’nze;:r type
0.1 to 3276.7 sec 0.01 to 327.67 sec 0.001 to 32.767 sec | 0.1 to 3276.7 sec 0.001 to 32.767 sec e e
T0to T199 5
200 points T246 to ;|'249 T250 to T255 2 built-in points™ B
------------- T200 to T245 4 points 2 for 6 int * T256 to T319 S e '8
Routine program 46 points Interrupt execution Lat(f:elzr(;f o 64 points Stored in D8030 and §8 %
type Latched type yp D8031 28
T192 to T199 3
Timer numbers not used for timers can be used as data registers for storing numeric values. 6
*1.  In FX3U/FX3uc PLCs, retentive type timers are backed up by the battery.
*2.  In FX3G/FX3GcC PLCs, retentive type timers are backed up by the EEPROM memory. §§
*3.  This function is supported only in FX3G PLC. S ©
g.
4.5.2 Functions and operation examples
1. General type 5o
X000 When the drive input X000 of the timer coil T200 turns ON, the current 52
Q
K123 value counter for T200 adds and counts clock pulses of 10 ms. When =
T200 Set value the counted value becomes equivalent to the set value K123, the >
(constant) output contact of the timer turns on.
A data register  |n other words, the output contact turns on 1.23 seconds after the coil
can be is driven 8
specified also. o .
H 1.23 sec When the drive input X000 turns OFF or when the power is turned off o
; the timer is reset and the output contact returns. €8
X000 : 23
Current Set value o %
value : 2 =3
Y000 % 9
§2
3 Q
Qo O
g2
29
D ©
(o]
L2
25Q
2ed
S5 2
=8
©
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2. Retentive type

When the drive input X001 of the timer coil T250 turns ON, the current
value counter for T250 adds and counts clock pulses of 100 ms.
When the counted value becomes equivalent to the set value K345,
the output contact of the timer turns on.

Even if the drive input X001 turns OFF or the power is turned off
during counting, the timer continues counting when the operation

restarts. The retentive operating time is 34.5 seconds.
When the reset input X002 turns ON, the timer is reset and the output

X001 Set value
K345 (constant)
A data register
T250 kcan 2
specified also.
X002
RST | T250 |
» © Retentive time contact is returned.
<> H t1 + 12 = 34.5 sec
X001 [
Current [~ Set value
value -~
Y001
X002 A

3. Potentiometer type

1) When variable analog potentiometers built in the FX3G main unit are used

[Basic example]

X003
@ D08030
7 %
This register stores the 0to 25.5 sec
value (0 to 255) of variable
analog potentiometer.
[Applled example]
M8000
- FNC22 | pan3q | k2 |DO o)
RUN monitor|_ MUL

X003
G 0

"D8030 (VR2) value x 2" is transferred to DO (D1).
(0 to 51 sec)

R The set value range can be

Values of variable analog potentiometers built
in FX3c PLCs as standard are stored as
numeric data ranging from 0 to 255 in the
following special registers in accordance with
the scale position.

An obtained numeric value can be specified
as the indirectly specified value for a timer to
make a variable potentiometer type analog
timer.

*VR1 — D8030 (Integer from 0 to 255)
*VR2 — D8031 (Integer from 0 to 255)

changed (up to 32,767) by multiplying

the register value by "n

Do not use D1 in other programs.

2) When variable analog potentiometers (expansion board) are used

volume Read
number destination

X000
| FNC 85
— VRRD KO DO
X001
= Ok

Example of application as analog timer

The analog value of the potentiometer No. 0 is converted into
binary 8-bit data, and a numeric value ranging from 0 to 255

is transferred

to DO.

In this application example, the value of DO is used as the set
value of a timer.

The value of a variable analog potentiometer board
which can be built in an FX36/FX3u/FX3uc-32MT-
LT(-2) PLC as an expansion board can be obtained
as numeric data ranging from 0 to 255 in
accordance with the scale position.
An obtained numeric value can be specified as the
indirectly specified value for a timer to make a
variable potentiometer type analog timer.
Use the FNC85 (VRRD) instruction to take the
value of a variable analog potentiometer into the
PLC.

— For FNC85(VRRD), refer to Section 16.6.
Use the FNC86 (VRSC) instruction to take the value
of a variable analog potentiometer as a numeric
value ranging from 0 to 10.

— For FNC86(VRSC), refer to Section 16.7.
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4.5.3 Set value specification method 5
o
1. Specifying a constant (K) S
Constant T10 is a 100 ms (0.1 sec) type timer.
X003 f(decimal integer) When the constant "100" is specified, T10 works as a 10-
}— K100%4 10-second timer second timer (0.1 sec x 100 = 10 sec). 2
o)
3
2. Indirectly specifying a data register §

e : Turns on when T10 reaches the indirectly specified value of
© | X001 : the defined data register, previously set by a digital switch.

: F'l\\l/I(CZ)\1/2 K100 | D5 | Note that the set value of a latched (battery backed) type
T e EETTTTTrrrstt : register is not held correctly sometimes when the battery
X003 D5 = K100 voltage becomes low.

IS0
uoonAsul - €a)

10-second
- D5 ftimer

454 Cautions on routines

1) Use timers T192 to T199 in subroutines and interrupt routines. These timers execute counting when a coil
instruction or END instruction is executed.
When such a timer reaches the set value, its output contact turns on when a coil instruction or END instruction is
executed.
Because general type timers execute counting only when a coil instruction is executed (Refer to "4.5.5 Details on
timer operation and timer accuracy" below), they do not execute counting and do not operate normally if they are
used in subroutines or interrupt routines in which a coil instruction is executed only in a certain condition.

2) When a retentive timer for 1 ms pulses (T246 to T249) is used in a subroutine or interrupt routine, note that its
output contact turns on when the first coil instruction is executed after the retentive timer has reached the set
value.

JuBISU0D
B 801A9(Q

w
o
@
e
=h
)
Q.
=
=
@

4.5.5 Details on timer operation and timer accuracy

A timer (except interrupt execution type) starts counting when a coil is driven, and its output contact turns on when the
first coil instruction is executed after the timer has reached timeout.

aioed @)

Counting operation (If the operation cycle is long,
it automatically counts two or more clocks.)

- Contact is not
Input processing| X010 = OFF—ON

activated at this point

Buiwweibold

X010 Timer starts counting —| 10 7
- Contact is
8 K12 activated gg
TO Y010 %
AN | i
1st cycle 2nd cycle "n"th cycle "n+1"th cycle
As shown in the above operation diagram, the accuracy of operation of the timer contact after the coil is driven until the 8
contact turns on is shown in the following outline: ol
o
+To o :0.001 sec (timer for 1 ms), 0.01 sec (timer for 10 ms) or 0.1 sec (timer for 100 ms) S §
I —o. T :Timer set value (sec) _3n£
To: Operation cycle (sec) 30
=3
If the contact is programmed before the timer coil, "+2To" is obtained in the worst case. 9
When the timer set value is "0", the output contact turns on when a coil instruction is executed in the next cycle. An
interrupt execution type timer for 1 ms pulses counts clock pulses of 1 ms as an interrupt processing after a coil =T
instruction has been executed. fog
9 i)
335
8
(o]
L2
25Q
2000
Sg2
<9
o8
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4.5.6 Program examples [off-delay timer and flicker timer]

S— T 2) K10 Y000 m
T2 H One “7

(=) —>H<- operation
cycle

Off-delay timer

X001 T5

: 4 X001
Y000 X001
HF—( : ) K200 Y000 . T5 | (20 sec)

Flicker timer (blink)

X001 T2 X001 2 1 2

—t ¥ @ K20 SeCc Ssec secC
T T2 Ti
" GD

In addition, the flicker operation can be performed by the ALT (FNC 66) instruction.

Multi-timer by the applied instruction STMR (FNC 65) <FX3u/FX3uc PLC>

By this instruction, off-delay timers, one-shot timers and flicker timers can be easily created.
— For details, refer to Section 14.6.

Off-delay timer and one-shot timer

S-
X000 i

FNC 65 ¢ A value specified by "m" becomes the set value
STMR T1o K100 Mo of the timer specified by . 10-second in this

example.
X000 ﬂ
MO 10 10 e MO is an off-delay timer.

.sec . : : sec
10 10 e M1 is a one-shot timer after "ON — OFF"
M1 sec — sec operation.
M2 10 5 I_‘ 5 e M2 and M3 are provided for a flicker timer, and
sec connected as shown in the program example for

flicker timer (below).

4I—Vﬁ

Flicker timer

X000 M3 ; ;
FNC 65 e When M3 is connected as shown in the left
] STMR T10 K100 MO figure, M2 and M1 become flicker outputs.
X000 e When X000 is set to OFF, MO, M1 and M3 are
turned OFF and T10 is reset after the set time.

me || | ]
M 1 | | | « Do not use the timers here in other general
circuits again.

In addition, the timer time can be set according to the switch input time by the teaching timer instruction TTMR (FNC
64).
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4.5.7 Handling timers as numeric devices =
o
Q.
In timers, the output contact operating in accordance with the set value is used in some cases, and the present value é—
is used as numeric data for control in other cases. >
The figures below show the structure of the timer present value registers. When a timer number is specified in an
operand of an applied instruction, the timer is handled as a device storing 16-bit or 32-bit data in the same way as data 2
registers.
Q
1. Structure of timer present value register g
1) 16-bit g
grlggr k 16 bits | Ic;sc\lhtlar Available numeric value range
16-bit : 0 to 32,767
b15|0|1|0|1|0|1|0|1|0|1|0|1|0|1|0|1| bO  32-bit : -2,147,483,648 to +2,147,483,647 3
ﬂ'N@OOﬁ‘N(DOOﬁ‘N@OOﬁ'N\—
sign’— 22 I AL KIS co
0: Positive 8 ® ¥ N < -z
number 2
1: Negative 5
number
*1 The sign is valid only when a timer is handled as a substitute for data register.

2) 32-bit
High | ; | Low
Orgef 32 bits j Low
vaq [0111011Tol1]ol1]o[1]o[1[o[1[o[1[1[1[1[1]0]0oJo]o]*[*[*]*]o[o]o]0] ,,
0:Positve —“ S WONOSYNOYNOY A= B PLO T N~
1&umber §$_$_&33;8285%g§omr 5
: tive ©
i £8 5
S8
g

2. Use examples in applied instructions
For the full use of timers as numeric devices, refer to the explanation of applied instructions later.
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4.6 Counter [C]
4.6.1 Numbers of counters
The table below shows counter (C) numbers. (Numbers are assigned in decimal.)
1. FX3u/FX3uc PLCs
— For high-speed counters, refer to Se