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I S:fety Precautions D

(Read these precautions before use.)

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

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

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

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

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

It is important to follow all precautions for personal safety.

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

1. DESIGN PRECAUTIONS

/\WARNING

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

2) Note that when the PLC CPU detects an error, such as a watchdog timer error, during self- B-4
diagnosis, all outputs are turned off. Also, when an error that cannot be detected by the PLC B-16
CPU occurs in an input/output control block, output control may be disabled. B-89
External circuits and mechanisms should be designed to ensure safe machinery operation in
such a case.

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

/\CAUTION

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

line. B-4
Noise may cause malfunctions. B-16
+ Install module so that excessive force will not be applied to the built-in programming port, power B-89

connectors, /O connectors.
Failure to do so may result in wire damage/breakage or PLC failure.




I S:fety Precautions D

(Read these precautions before use.)

2. WIRING PRECAUTIONS

/N\WARNING Roference

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

Failure to do so may cause electric shock or damage to the product. B-4
. . B-41
* Make sure to attach the terminal cover, offered as an accessory, before turning on the power or B-89

initiating operation after installation or wiring work.
Failure to do so may cause electric shock.

/\CAUTION

» Connect the AC power supply to the dedicated terminals specified in the manual of the PLC main
unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the
PLC will burn out.

» Connect the DC power supply to the dedicated terminals specified in the manual of the PLC main
unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the
PLC will burn out.

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

* Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the
FX3S/FX3G/FX3U PLC main unit with a wire 2 mm?2 or thicker.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main
unit).

* Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the
FX3GC/FX3ucC PLC main unit with a wire as thick as possible.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main

unit).
*  When drilling screw holes or wiring, make sure cutting or wire debris does not enter the ventilation
slits.
Failure to do so may cause fire, equipment failures or malfunctions.
 Install module so that excessive force will not be applied to I/O connectors. B-4
Failure to do so may result in wire damage/breakage or PLC failure. B-5
» Connect input/output cables securely to their designated connectors. B-41
Loose connections may cause malfunctions. B-89

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

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

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

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

malfunctions or damage to the product.

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

- Tightening torque should follow the specifications in the manual.

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

- Do not solder-plate the electric wire ends.

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

- Affix the electric wires so that neither the terminal block nor the connected parts are directly
stressed.

* Make sure to properly wire to the FX Series terminal blocks in accordance with the following
precautions.

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

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

- Tightening torque should follow the specifications in the manual.
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(Read these precautions before use.)

3. STARTUP AND MAINTENANCE PRECAUTIONS

/N\WARNING Roference

* Do not touch any terminal while the PLC's power is on.
Doing so may cause electric shock or malfunctions.
« Before cleaning or retightening terminals, cut off all phases of the power supply externally.
Failure to do so may cause electric shock.
» Before modifying or disrupting the program in operation or running the PLC, carefully read through
this manual and the associated manuals and ensure the safety of the operation.
An operation error may damage the machinery or cause accidents.

B-5
B-90

ACAU TI 0 N Reference

* Do not disassemble or modify the PLC.
Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

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

» Turn off the power to the PLC before attaching or detaching the following devices.
Failure to do so may cause equipment failures or malfunctions.
- Peripheral devices, expansion boards, and special adapters
- Input/output extension units/blocks and FX Series terminal blocks

B-5
B-90

4. DISPOSAL PRECAUTIONS

ACAU TI 0 N Reference

* Please contact a certified electronic waste disposal company for the environmentally safe

recycling and disposal of your device. B-16

5. TRANSPORTATION AND STORAGE PRECAUTIONS

ACAU TI 0 N Reference

» Before transporting the PLC, turn on the power to the PLC to check that the BATT (BAT) LED is
off, and check the battery life.
If the PLC is transported with the BATT (BAT) LED on or the battery exhausted, the battery-
backed data may be unstable during transportation. B-16
* The PLC is a precision instrument. During transportation, avoid impacts larger than those specified
in the general specifications of the PLC main unit manual. Failure to do so may cause failures in
the PLC. After transportation, verify the operations of the PLC.
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(Read these precautions before use.)
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This manual describes the "positioning” functions of the MELSEC-F FX3s/FX3G/FX3GC/FX3U/FX3uUC Series
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Outline Precautions

» This manual provides information for the use of the FX3s/FX3G/FX3GC/FX3U/FX3uc Series Programmable
Controllers. The manual has been written to be used by trained and competent personnel. The definition of
such a person or persons is as follows;

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

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

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

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

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

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

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

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

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

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

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

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

Registration

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

* The company name and the product name to be described in this manual are the registered trademarks or
trademarks of each company.
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Functions and Use of This Manual

The FX3s/FX3G/FX3GC/FX3u/FX3uc PLC outputs transistor signals from the main unit and also outputs pulses
from the high-speed output special adapter and the positioning special function unit/block to the servo motor

and stepping motor to properly control positioning operations.

PLC

FX3s/FX3G/FX3u Series Regarding wiring and installation of PLC:

Regarding sequence program:

- Hardware manual Enclosed with
(The hardware manual is enclosed with the product.) the product
- User's Manual - Hardware Edition Separate
document
Separate
- Programming manual document

Regarding positioning function:

- FX3s/FX3G/FX3Gc/FX3u/FX3uc Series PLC
User's Manual- Positioning Control Edition

This This document describes the built-in positioning function

for troubleshooting, etc.

Separate
document

Rt B setting method, examples of connection, examples of programs, details

— Products needed for positioning

FX3u-2HSY-ADP Either "INSTALLATION MANUAL" or "USER'S MANUAL" is
, enclosed with each product.

i For the details, refer to User's Manual [Positioning Control]
(this document) or the product manual.

Regarding installation and parts names:

) . ) - INSTALLATION MANUAL T ——
Special function unit/block  This manual provides the necessary information. the product
o . A separate document is needed for programming

details.

Regarding installation, parts names, operation, and programs:

- USER'S MANUAL Supplied with Separate
This manual provides the the product document
necessary information.

6 O
- HARDWARE/PROGRAMMING MANUAL Separate
This manual provides the necessary information. document

Servo motor (stepping motor)

)

<

<<

B

I
=0
==
=

unit) or wire the servo amplifier.

=

=R

:

Obtain the instruction manual of the servo motor to be connected to your system.
This manual will be needed to set the parameters for the servo amplifier (drive
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Related Manuals

Refer to this document to perform positioning operations with the FX3s/FX3G/FX3GC/FX3U/FX3uc Series PLC.
For hardware information on the PLC and for details on the special function units/blocks, refer to the

respective manuals.

®@Indispensable manual

v'"Manual that may be indispensable
depending on the purpose of use

/A Abbreviated document

. -Document Ll
Title of manual number Description Model code
Manuals for PLC
BFX3s Series PLC
The input/output specifications and the
Enclosed wiring and installation methods for the
A lwith the FX3s Series JY997D48301 FX3s PLC are excerpted from the FX3s )
roduct HARDWARE MANUAL Series User’'s Manual - Hardware Edition.
P For details, refer to the FX3s Series
User’s Manual - Hardware Edition.
Provides detailed information on the
Separate FX3s Series hardware, such as the input/output
® P User’s Manual - JY997D48601 | specifications and the detailed wiring, 09R535
document " . . .
Hardware Edition installation, and maintenance methods
for the FX3s PLC.
BFXsG Series PLC
The input/output specifications and the
Enclosed wiring and installation methods for the
A lwith the FX3G Series JY997D46001 FX3G PLC are excerpted from the FX3G )
roduct HARDWARE MANUAL Series User’'s Manual - Hardware Edition.
P For details, refer to the FX3G Series
User’'s Manual - Hardware Edition.
Provides detailed information on the
Separate FX3G Series hardware, such as the input/output
® P User's Manual - JY997D31301 | specifications and the detailed wiring, 09R521
document " . . .
Hardware Edition installation, and maintenance methods
for the FX3G PLC.
BFX3cc Series PLC
The input/output specifications and the
wiring and installation methods for the
Enclosed FX36C Series FX3Gc PLC are excerpted from the
A |with the HARDWARE MANUAL JY997D45201 Fngc Series User’'s Manual - Hardware -
product Edition.
For details, refer to the FX3Gc Series
User’'s Manual - Hardware Edition.
Provides detailed information on the
Separate FX3Gc Series hardware, such as the input/output
® P User’s Manual - JY997D45401 | specifications and the detailed wiring, 09R533
document " . . .
Hardware Edition installation, and maintenance methods
for the FX3Gc PLC.
BFXsu Series PLC
The input/output specifications and the
Enclosed wiring and installation methods for the
A lwith the FX3u Series JY997D18801 FX3u PLC are excerpted from the FX3u )
roduct HARDWARE MANUAL Series User’'s Manual - Hardware Edition.
P For details, refer to the FX3u Series
User’'s Manual - Hardware Edition.
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Related Manuals

®Indispensable manual

v'"Manual that may be indispensable
depending on the purpose of use

/A Abbreviated document

Title of manual XT30S Description Model code
number
Provides detailed information on the
Separate FX3u Series hardware, such as the input/output
® P User's Manual - JY997D 16501 | specifications and the detailed wiring, 09R516
document " ) ) .
Hardware Edition installation, and maintenance methods
for the FX3u PLC.
BFXsuc Series PLC
The input/output specifications and the
wiring and installation methods for the
Enclosed |FX3uc(D,DS,DSS) FX3uc(D,DS,DSS) PLC are excerpted
/A | with the Series JY997D28601 |from the FX3uc Series User's Manual - -
product HARDWARE MANUAL Hardware Edition.
For details, refer to the FX3uc Series
User's Manual - Hardware Edition.
The input/output specifications and the
wiring and installation methods for the
Enclosed FX3uc-32MT-LT-2 PLC are excerpted
A |with the Eﬁ?gﬁigg-l\lﬂ_;;\leAL JY997D31601 | from the FX3uc Series User's Manual - -
product Hardware Edition.
For details, refer to the FX3uc Series
User's Manual - Hardware Edition.
Provides detailed information on the
Separate FXsuc Series hardware, such as the input/output
O] P User’s Manual - JY997D28701 | specifications and the detailed wiring, 09R519
document " ) ) .
Hardware Edition installation, and maintenance methods
for the FX3uc PLC.
B Programming
FX3s/FX3G/FX3Gc/ Describes the basic instructions, applied
Separate FX3U/FX3uc Series instructions, and various devices of the
v P Programming Manual | JY997D16601 | FX3s/FX3G/FX3GC/FX3u/FX3uc PLC to 09R517
document . o - S .
- Basic & Application provide detailed information on sequence
Instruction Edition programming.
Separate gltﬁz'cstfrgfll'/': Programming methods, specifications,
v P . SH-080782 |functions, etc. required to create 13JW06
document | Programming Manual
structured programs
(Fundamentals)
FXCPU Structured . . .
v Separate Programming Manual | JY997D26001 Devices, parameters, etc. provided in 09R925
document . structured projects of GX Works2
[Device & Common]
FXCPU Structured
Separate |Programming Manual Sequence instructions provided in
v
document |[Basic & Applied JY997D34701 structured projects of GX Works2 09R926
Instruction]
v Separate E)rfacfaumizirgCtqug:ual JY997D34801 Application functions provided in 09R927
document 9 9 structured projects of GX Works2

[Application Functions]

Manuals for positioning control

Hcom

mon
FX3s/FX3G/FX3Gc/
Separate FX3U/FX3uc Series Provides detailed information on the
® doc‘:)ument User’'s Manual - JY997D16801 | positioning functions incorporated in the 09R620

Positioning Control
Edition (this document)

FX3s/FX3G/FX3GC/FX3U/FX3uc Series.

11



FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition

Related Manuals

®Indispensable manual

v'"Manual that may be indispensable
depending on the purpose of use

/A Abbreviated document

Title of manual

Document
number

Description

Model code

M Pulse output, positioning

To use each product, also refer to the user's manual (for hardware) of the PLC to be connected to your system.

Describes how to handle the high-speed
output special adapter.
Enclosed .
A |with the FX3u-2HSY-ADP JY997D16401 To use this adapter, also refer to the )
roduct Installation Manual User's Manual for FX3s/FX3G/FX3Gc/
P FX3U/FX3uc Series (for positioning
control).
Enclosed Describes how to handle the 1-axis pulse
. FX3u-1PG output block.
4 ergélt:é? Installation Manual JY997D47101 To use this block, also refer to FX3u-1PG )
P USER’'S MANUAL.
Separate |FX3u-1PG Provides detailed information on the 1-
v
document |User's Manual JY997D47301 axis pulse output block. 09R629
Enclosed Provides detailed information on the 1-
. FX2N-1PG axis pulse output block.
A ergsz::? Installation Manual JY997D50601 To use this block, also refer to FX2N/ )
P FX-1PG USER’S MANUAL.
Separate |FX2N/FX-1PG Describes how to handle the 1-axis pulse
v
document |User's Manual JY992D65301 output block. 09RE10
Enclosed Describes how to handle the 1-axis pulse
. FX2N-10PG output block.
A W::)ZHZ;? Installation Manual JY992D91901 To use this block, also refer to FX2N- .
P 10PG USER’S MANUAL.
~ |Separate FX2NI-1OPG JY992D93401 Prgwdes detailed information on the 1- 09R611
document |User's Manual axis pulse output block.
Describes how to handle the 1-axis
Enclosed positioning special function unit.
. FX2N-10GM h -
A |with the User's Guide JY992D77701 | To use this unit, also refer to FX2N- -
product 10GM/FX2N-20GM HARDWARE/
PROGRAMMING MANUAL.
Describes how to handle the 2-axis
Enclosed ) positioning special function unit.
A |with the Eé:t‘.szgﬁi':j"e JY992D77601 | To use this unit, also refer to FXaN- -
product 10GM/FX2N-20GM HARDWARE/
PROGRAMMING MANUAL.
FX2N-10GM/FX2N-20GM
Separate |HARDWARE/ Provides detailed information on the 1-
document | PROGRAMMING JY992D77801 %lif/Z axis positioning special function 09R612
MANUAL '
Enclosed . . .
. FX-PCS-VPS/WIN Describes operation details of FX-PCS-
v
‘F’)Vr':)r(‘jbhcf SOFTWARE MANUAL | ¥Y992D86801 |\/55 v Setting/Monitoring Tool. 09R609
Describes FX3U-20SSC-H positioning
Enclosed block specification for 1/0, power supply
A lwith the FX3U-ZQSSC-H JY997D21101 extracted from the FX3u-20SSC-H User’s )
roduct Installation Manual Manual.
P For details, refer to FX3u-20SSC-H
User's Manual.
v Separate FX3UI-ZOSSC-H JY997D21301 Descrlbes.FXBU-ZOSSC-H Positioning 09R622
document | User's Manual block details.
Separate |FX Configurator-FP Describes operation details of FX
v
document | Operation Manual JY997D21801 Configurator-FP Setting/Monitoring Tool. 09R916

12
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Generic Names and Abbreviations Used in Manuals

Generic name or
abbreviation

PLC
FX3s series

Description

Generic name for FX3s Series PLC

| FX3s PLC or main unit

Generic name for FX3s Series PLC main unit

FX3G series

Generic name for FX3G Series PLC

|FX3G PLC or main unit

Generic name for FX3G Series PLC main unit

FX3Gc series

Generic name for FX3Gc Series PLC

|FX3GC PLC or main unit

Generic name for FX3Gc Series PLC main unit

FX3u series

Generic name for FX3u Series PLC

|FX3U PLC or main unit

Generic name for FX3u Series PLC main unit

FX3uc series

Generic name for FX3uc Series PLC

| FX3uc PLC or main unit

Generic name for FX3uc Series PLC main unit

FX2N Series

Generic name for FX2N Series PLC

FX2NC Series
Expansion board

Generic name for FX2NC Series PLC

Expansion board

Special adapter

Generic name for expansion board

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware
Edition of the main unit to be used for your system.

Special adapter

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

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware
Edition of the main unit to be used for your system.

High-speed input/output
special adapter

Generic name for high-speed input special adapter and high-speed output special
adapter

High-speed output special
adapter

Generic name for high-speed output special adapter

2HSY-ADP

FX3u-2HSY-ADP

High-speed input special
adapter

Generic name for high-speed input special adapter

Communication special
adapter

Generic name for communication special adapter

CF card special adapter

Generic name for CF card special adapter

Analog special adapter
Extension unit

Generic name for analog special adapter

Extension unit

Generic name for input/output extension unit and special extension unit

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware
Edition of the main unit to be used for your system.
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Generic Names and Abbreviations Used in Manuals

Generic name or
abbreviation

Description

Input/output extension unit

Generic name for input extension unit and output extension unit

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware
Edition of the main unit to be used for your system.

Input extension unit

Generic name for FX2N Series input/output powered extension unit, FX2N Series input
extension block, FX2Nc Series input extension block, and FXoN Series input extension
block

Output extension unit

Generic name for FX2N Series input/output powered extension unit, FX2N Series
output extension block, FX2NC Series output extension block, and FXoN Series output
extension block

Special function unit/block or
Special extension unit

Generic name for special function unit and special function block

The number of connectable units, however, depends on the type of main unit.

To check the number of connectable units, refer to the User's Manual - Hardware
Edition of the main unit to be used for your system.

Special function unit

Generic name for special function unit

Special function block

Generic name for special function block

Positioning special
function unit

Generic name for the following models:
FX2N-10GM, FX2N-20GM

Positioning special
function block

Generic name for the following models:
FX3u-20SSC-H

Pulse output block

Generic name for the following models:
FX3u-1PG, FX2N-1PG-E, FX2N-1PG, FX2N-10PG

FX2N-1PG(-E)

Optional unit
Extension power supply unit

Generic name for the following models:
FX2N-1PG-E, FX2N-1PG

FX3uc-1PS-5V(for FX3GC/FX3uc series), FX3U-1PSU-5V(for FX3G/FX3U series)

Memory cassette

FX3G6-EEPROM-32L, FX3u-FLROM-16, FX3U-FLROM-64, FX3uU-FLROM-64L,
FX3u-FLROM-1M

Battery

FX3u-32BL

FX Series terminal block

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

Input/output cable

FX-16E-500CAB-S, FX-16E-CJJCCAB, FX-32E-C1CCAB, FX-16E-000CCAB-R,
FX-A32E-CJJCJCAB
OO0 represents 150, 300, or 500.

Input/output connector

FX2c-1/0-CON, FX2c-1/0-CON-S, FX2c-I/O-CON-SA

Power cable
Peripheral unit
Peripheral unit
Programming tool
Programming tool

FX2Nc-100MPCB, FX2ne-100BPCB, FX2ne-10BPCB1

Generic name for programming software, handy programming panel, and HMI

Generic name for programming software and handy programming panel

Programming software

Generic name for programming software

GX Works2

Generic name for SWLIDNC-GXW2-J/SWLDNC-GXW2-E programming software
package

GX Developer

Generic name for SWID5C-GPPW-J/SWCID5C-GPPW-E programming software
package

Handy programming panel
(HPP)

Generic name for FX-30P, FX-20P(-E)-SETO, FX-20P(-E), FX-10P-SETO, and
FX-10P(-E)

14
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Generic name or

abbreviation Description

Setting/Monitoring Tool
Setting/monitoring tool Generic name for setting/monitoring tool

FX Configurator-FP Generic name for SWID5C-FXSSC-J/SWLID5C-FXSSC-E Setting/monitoring tool
GOT1000 series Generic name for GT16, GT15, GT14, GT11 and GT10
GOT-900 series Generic name for GOT-A900 series and GOT-F900 series
GOT-A900 series Generic name for GOT-A900 series
GOT-F900 series Generic name for GOT-F900 series

ET-940 series Generic name for ET-940 series
Only manuals in Japanese are available for these products

Servo motor/servo amplifier

Generic name for servo motor or stepping motor

Servo motor Including pulse input type servo amplifier and drive unit.

Servo amplifier (drive unit) Generic name for pulse input type servo amplifier (drive unit)
MELSERVO series Generic name for MELSERVO-J4, -J3, -JN, -J2-Super, -J2, -H, and -C series

Abbreviated name for the high-speed synchronous network communication between
the FX3u-20SSC-H and a servo amplifier

SSCNET Il

Other unit

Manual pulse generator Generic name for manual pulse generator (prepared by user)
FX3s Hardware Edition FX3s Series User's Manual - Hardware Edition

FX3G Hardware Edition FX3G Series User's Manual - Hardware Edition

FX3Gc Hardware Edition FX3Gc Series User's Manual - Hardware Edition

FX3u Hardware Edition FX3u Series User's Manual - Hardware Edition

FX3uc Hardware Edition FX3uc Series User's Manual - Hardware Edition

FX3s/FX3G/FX3GC/FX3U/FX3uc Series Programming Manual - Basic and Applied

Programming manual Instruction Edition

Communication Control
Edition

Analog Control Edition FX3s/FX3G/FX3GC/FX3u/FX3uc Series User's Manual - Analog Control Edition
Positioning Control Edition FX3s/FX3G/FX3GC/FX3U/FX3uc Series User's Manual - Positioning Control Edition

FX Series User's Manual - Data Communication Edition
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MEMO
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SWa}| UoWwo)

vy

FX3s/FX36/FX3ac/FX3u/FX3uc Series )
Programmable Controllers Apx.
User’s Manual [Positioning Control Edition] i

A. Common ltems

Foreword

"Common Items" describes an outline of the "positioning" functions incorporated in the MELSEC-F FX3s/
FX3G/FX3GC/FX3U/FX3uc Series PLC and should be read and understood before attempting to install or use
the unit.

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

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

© 2005 MITSUBISHI ELECTRIC CORPORATION
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Description of Manual (Common ltems)

In this manual, the following formats are used for describing the common items:

Shows the title of the manual and the title

of the division.

This area shows the title of the manual and the title
of the division for the current page.
1st line: Shows the title of the manual.

and the title of the section.

2nd line: Shows the title of the division.

Shows the title of the chapter

This area shows the title of the
chapter and the title of the
section for the current page.

Indexes the title of
division.

The right side of each
page indexes the title
of the division for the
current page.
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*1.  The relay output type PLCs do not have pulse output. |
*2. The product connects with the servo amplifier via the terminal block, MIL connector (20 pins), or the |
SSCNET dedicated connector. |
*3.  FX3u-20SSC-H only connects with the serva amplifier applicable to SSCNET IIL _ . — — — — — N

| - For details, refer to the FX3u-20SSC-H USER'S MANUAL.

Note:

+ Use the FX3uc-1PS-5V (extension power supply unit) only if the 5V DC power supply unit incorporated in
the FXauc PLC does not have enough capacity.

— For details, Refer to the FX3uc Hardware Edition.

« For details on the connectable special function units/blocks and system configuration, refer to the following
manual.

— Refer to the FX3uc Hardware Edition.
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1. Introduction

This manual describes the positioning control for the FX3s/FX3G/FX3GC/FX3u/FX3uc PLC.
In this chapter, a brief description of the positioning products is provided.

11 Outline

The FX3s/FX3G/FX3Gc/FX3U/FX3uc PLC outputs the pulse signal to the servo motor and the stepping motor
to control the positioning operation.

Increase the pulse frequency to increase the motor speed. Increase the number of pulses to increase the
number of motor revolutions. In other words, set the pulse frequency to determine the workpiece transfer
(positioning) speed.

Set the number of pulses to determine the workpiece transfer distance.

Servo motor or — FX3s/FX3G/FX3Gc/FX3u/FX3uc PLC

stepping motor |
1 1 Pulse train signal

Pulse frequency . Transfer speed

gmrsnebser of : Transfer distance

Positioning command

Tm%@
®
Workpiece (item to be positioned)
. A
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1.2  Introduction of Products Needed for Positioning

To control the positioning operation, use the positioning functions incorporated in the main unit (including the
special adapters), and the special functions units/blocks. The functions, however, depend on the product(s)
being used. Select the optimum product(s) for the purpose of use.

1.2.1 List of Models

The products needed for positioning are shown in the following table:

1. Main unit (transistor output) and special adapter

Frequenc
Model Nu::zesr Cli (:z)*1 v Unit Output form Output method Reference
Main unit (transistor output)
. . . B. Built-in
2-axes “ . "Pulse train + direction" I
2
FX3s PLC (independent) 104 to 100,000 | pulse Transistor method Posmo.nlng
Function
FX3G PLC . N B. Built-in
. 2-axes « . "Pulse train + direction" e
(14-point, . 102 to 100,000 pulse Transistor Positioning
24-point type) (independent) method Function
FX36 PLC 3-axes "Pulse train + direction" B. Built-in
(40-point, . 102 to 100,000 pulse Transistor Positioning
60-point type) (independent) method Function
. . . B. Built-in
2-axes “ . "Pulse train + direction" I
2
FX3cc PLC (independent) 104 to 100,000 | pulse Transistor method Posmo.nlng
Function
. . . B. Built-in
FX3u/FXsuc 3-axes *0 , "Pulse train + direction" L
PLC (independent) 10“ to 100,000 pulse Transistor method Posmo.nlng
Function
Special adapter
"Pulse train + direction" B. Built-in
FX3U-2HSY _axes ™ . [ i " o
2 . 2.axes 10210 200000 | pulse Qlﬁereptlal method or forward/ Positioning
-ADP (independent) ’ line driver reverse rotation pulse F .
w unction
train" method

*1. Do not exceed the maximum rotation speed of the servo motor or the stepping motor.

*2. The minimum frequency set by the PLSY instruction or PLSV instruction is "1 Hz".
— For details on the PLSY instruction, refer to the programming manual.
— For details on the PLSV instruction, refer to Chapter 10.

*3. Can only be connected to the FX3u PLC.
*4. Connection of 1 adapter can control 2 axes. Connection of 2 adapters can control up to 4 axes.




FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition
Common Items

1 Introduction

1.2 Introduction of Products Needed for Positioning

1.2.2

2. Special function block/unit !

Frequenc
Model Il - 9 2 Unit Output form Output method
axes (Hz)
Special function block
pulse " : PTI
um Pulse train + direction" method or
FX3u-1PG 1-axis 1 to 200,000 4. Transistor "forward/reverse rotation pulse train"
10™inch
method
mdeg
pulse " . . -
um Pulse train + direction" method or
FX2N-1PG(-E) 1-axis 10 to 100,000 4. Transistor "forward/reverse rotation pulse train"
10™inch
method
mdeg
ulse
pum Differential "Pulse train + direction" method or
FX2N-10PG 1-axis 1 to 1,000,000 4. . . "forward/reverse rotation pulse train"
10™%inch line driver
method
mdeg
ulse
2-axes pum
FX3uU-20SSC-H | (independent/ | 1 to 50,000,000 4. SSCNET Il
interpolation) 10™inch
mdeg
Special function unit
pulse " . TR
um Pulse train + direction" method or
FX2N-10GM 1-axis 1 t0 200,000 4. Transistor | “forward/reverse rotation pulse train"
10™%inch
method
mdeg
ulse
2-axes ppm "Pulse train + direction" method or
FX2N-20GM (independent/ | 1 to 200,000 10%inch Transistor "forward/reverse rotation pulse train"
interpolation) Inc method
mdeg

*1.  Only FX3u and FX3uc PLC can be connected to the above models.
Refer to the manual of each product.

*2. Do not exceed the maximum rotation speed of the servo motor or the stepping motor.

Main Unit (Transistor Output)

The FX3s/FX3G/FX3GC/FX3uU/FX3uc PLC incorporates positioning functionality.

The PLC can output pulse train of up to 100 kHz from the general-purpose outputs (Y000 to Y002), and it can

simultaneously control 3 axes 1.

FX3s/FX3G/FX3Gc/FX3u/FX3uc PLC Servo motor Servo motor Servo motor
(Transistor output) (Servo amplifier) (Servo amplifier) (Servo amplifier)
. Y000 Y001 Y002
+ + +
Direction Direction Direction
e signal signal signal
TEge TEgR Wololo

*1.  The FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC can only control 2 axes.
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1 Introduction

1.2 Introduction of Products Needed for Positioning

1.2.3

Special Adapter (Differential Line Driver Output)

The special adapter can output pulse trains of up to 200 kHz using the positioning functionality incorporated in

the FX3u PLC, and can simultaneously control up to 4 axes.

Up to 2 high-speed output special adapters (FX3u-2HSY-ADP) can be connected to the FX3u PLC.
* The first FX3u-2HSY-ADP uses Y000 and Y004, and Y001 and Y005.
» The second FX3u-2HSY-ADP uses Y002 and Y006, and Y003 and Y007.

FX3u-2HSY-ADP
FX3u PLC

Servo motor Servo motor
(Servo amplifier) (Servo amplifier)

Y001
+

Y005 .

Y002
+
Y006

Servo motor
(Servo amplifier)
Y003

+
Y007

Servo motor
(Servo amplifier)

Cautions when connecting special adapters

+ To use high-speed output special adapters only (not to use the other special adapters), it is not necessary

to connect the expansion board.

» To use the analog, communication, and CF card special adapters, be sure to connect the expansion board.

* To use high-speed output special adapters together with the analog, communication, and/or CF card
special adapters, connect the high-speed output special adapters to the expansion board (already
connected to the FX3U PLC) first, and then connect the analog special adapters, communication, and/or

CF card special adapter(s).
Analog special adapter

Communication special adapter High-speed output Expansion board

CF card special adapter special adapter

FX3uPLC




FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition 1 Introduction
Common ltems 1.2 Introduction of Products Needed for Positioning

1.2.4 Special Function Unit/Block

Connect a special function unit/block to the FX3u/FX3uc PLC to control positioning operations. Note that a
special function unit can individually control positioning operations.

1. System configuration for FX3u PLC
Up to 8 special function units/blocks can be connected to the FX3u PLC.

FX3u PLC Special function block Servo motor
Special function unit (Servo amplifier)

MITSUBISHI WEG] oao

oo [ v

Up to 8 units
— For details on system configuration, refer to the FX3u Hardware Edition.

2. System configuration for FX3uc PLC

Up to 8" special function units/blocks can be connected to the FX3uc PLC.
FX2NCc-CNV-IF or FX3uc-1PS-5V is needed to connect special function units/blocks.

FX3UC-1PS-5V  gpeci i
pecial function block Servo motor
FX3ucPLC FX2NC?(r3NV-|F Special function unit (Servo amplifier)

e e _OJ

_ E @

=l

*2
No.0 [} ﬁ@ﬁ

Up to 8 units

*1.  Up to 7 special function units/blocks can be connected to the FX3uc-32MT-LT(-2) PLC.

*2.  The unit/block number begins with "No. 1" when special function unit/blocks are connected to the
FX3uc-32MT-LT(-2) PLC.

— For details on system configuration, refer to the FX3uc Hardware Edition.

3. Individual operation (FX2N-10GM, FX2N-20GM)
Without connecting special function units (FX2N-10GM, FX2N-20GM) to the PLC, you can operate them
individually.
» FX2nN-10GM can control one 1-axis servo motor or stepping motor.

* FX2N-20GM can control two 1-axis servo motors or stepping motors.
In addition, up to 48 1/O points can be added.

FX2N-10GM FX2N-20GM

e Servo motor Servo motor Servo motor
(Servo amplifier) (Servo amplifier) (Servo amplifier)
— |l
u:lc1c) wcicrs) Quclcrz)
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2. Unit Connection

This chapter displays several block diagrams to illustrate the various combinations of units needed for
positioning control.

21 FX3s PLC

Servo motor or
Stepping motor

FX3s PLC

MITSUBISHI

{ Terminal board (M3)

. N
Transistor output (Y000, Y001)" = =
P

General-purpose output of main unit

*1.  The relay output type PLCs do not have pulse output.

22 FX3cPLC

FX3G PLC (40-point, 60-point type) Servo motor or
Stepping motor

{ Terminal board (M3)]

3 axes can be controlled.

Transistor output (Y000 to Y002)™

FX3G PLC (14-point, 24-point type) fucicr)

{ Terminal board (M3))

o]
2
°
=
c
o)
o
[0}
Qo
C
I
(&]
(2]
o)
X
®
o~

Transistor output (Y000, Y001)™

*2.  The relay output type PLCs do not have pulse output.
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2.3 FX3Gcc PLC

Servo motor or
Stepping motor

FX3Gc PLC

Buiuonisod
ul-jing w SWaj| uowwoD

suonouny

\‘

=
>

>

uoljoBUU0) T
o|dwex3

{ MIL connector (20-pin) )
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24 FX3uPLC
FX3u PLC
umw and|E] show the unit positions.
- (For details of installation, refer to the manuals of special adapter and
\ ° special function units/blocks.)

{ Terminal board (M3) ]

Transistor output (Y000 to Y002)™

of main unit

Servo motor * or
Stepping motor

General-purpose output

( European terminal ]
Transistor output (Y000 to Y002)"! { board

FX3u-2HSY-ADP T EGHE

Up to 2 units can be
connected

Terminal board (M3)™
MIL connector (20-pin)™

SSCNET Il dedicated
connector

©
Q
-
O
(5}
=
(=
Q
(&)

(]
Q
c
]
(&}
(72}
5=
c
=}
©
o
=
o
]

Special function block
Special function unit

*1.  The relay output and triac output type PLCs do not have pulse output.

*2.  The product connects with the servo amplifier via the terminal block, MIL connector (20 pins), or the
SSCNET dedicated connector.

*3.  FX3U-20SSC-H only connects with the servo amplifier applicable to SSCNET IIlI.
— For details, refer to the FX3u-20SSC-H USER'S MANUAL.

Note:

+ For details on the connectable special function units/blocks and system configuration, refer to the following
manual.
— Refer to the FX3u Hardware Edition.
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2.5 FX3uc PLC

[5] and [§ show the unit positions.

(For installation details, refer to the manuals of the special adapter and
special function units/blocks.)
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Servo motor™ or
i MIL connector (20-pin) ] Stepping motor

>

uonoBUUN) =S

<

Transistor output (Y000 to Y002)"
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General-purpose output of
main unit

- Terminal board (M3) "2

- MIL connector (20-pin)™

- SSCNET Il dedicated
connector?

Special function
block

- Special function
FXonc-CNV-IF unit

Up to 8 ™ units can be connected.

*1. The relay output type PLCs do not have pulse output.

*2.  The product connects with the servo amplifier via the terminal block, MIL connector (20 pins), or the
SSCNET dedicated connector.

*3.  FX3u-20SSC-H only connects with the servo amplifier applicable to SSCNET IlI.
— For details, refer to the FX3u-20SSC-H USER'S MANUAL.

*4. Up to 7 special function units/blocks can be connected to the FX3UC-32MT-LT(-2) PLC.

Note:

* Use the FX3uc-1PS-5V (extension power supply unit) only if the 5V DC power supply unit incorporated in
the FX3uc PLC does not have enough capacity.
— For details, Refer to the FX3uc Hardware Edition.

+ For details on the connectable special function units/blocks and system configuration, refer to the following
manual.
— Refer to the FX3uc Hardware Edition.




FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition 2 Unit Connection
Common Items 2.6 Individual Operation of Special Function Unit (FX2N-10GM, FX2N-20GM)

2.6 Individual Operation of Special Function Unit (FX2N-10GM, FX2N-20GM)

Servo motor or
Stepping motor

[MIL connector (20-pin)]

controlled.

FX2N-10GM

Only one axis can be

[MIL connector (20-pin)]

FX2n-20GM

]
Q<
o
=
(=
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o
)
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]
o
(%2}
o
<
®
o

Note:

» For details on the connection of the FX2N-10GM or FX2N-20GM and for system configuration, refer to the
following manual.
— Refer to FX2N-10GM, FX2N-20GM HARDWARE/PROGRAMMING MANUAL.
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3 Comparison of Specifications

3.1 Comparison of Performance Specifications

Comparison of Specifications

3.

3.1

The specifications for each product with positioning functionality are shown below.

Comparison of Performance Specifications

Built-in Positioning Function [Main Unit (Transistor Output),
High-Speed Output Special Adapter (FX3u-2HSY-ADP)]

Model

FX3G PLC (14-point and
24-point type) and FX3s/
FX3Gc PLC (Main unit,
transistor output)

FX3G PLC (40-point and
60-point type) and FX3u/
FX3uc PLC (Main unit,
transistor output)

FX3u-2HSY-ADP"!

Number of control axes

2 independent axes

3 independent axes

2 independent axes
(Connect 2 adapters to the main
unit to control 4 axes
independently.)

Interpolation

Pulse output
form

Transistor

Differential line driver

Pulse output method

"Pulse train + direction" method

"Pulse train + direction" method
"Forward/reverse rotation pulse
train" method

Maximum
frequency*2

100,000Hz

200,000Hz

Acceleration
/deceleration type

Trapezoidal acceleration/deceleration

Unit

pulse

Positioning range

-999,999 to +999,999 (pulse)

Program language

Sequence program

Position data

1 point (set in sequence program)

Connection of
manual pulse
generator

Detection of
absolute position
(Reads out the current
value of ABS.)

ABS instruction of the PLC

Others

Pulses can be output from
the general-purpose
outputs (Y000 and Y001) of
the main unit.

Pulses can be output from
the general-purpose
outputs (Y000, Y001, and
Y002) of the main unit.

To be used when a servo
amplifier with a differential line
receiver is connected.

To be used when positioning
control is performed with a
FX3u Series relay output type
or triac output type main unit.
Used in place of the general-
purpose outputs (Y000 to

Y007)*3 of the main unit.

*1. Can only be connected to the FXsu PLC. Up to 2 adapters can be connected.

*2. Do not exceed the maximum rotation speed of the servo motor or the stepping motor.

*3. If 2 adapters are connected, Y000 to Y007 will be used. If only one adapter is connected, Y000, Y001,
Y004, and Y005 will be used. The relation between the output of the FX3U-2HSY-ADP and the output
of main unit is described in the following sections.

— For high-speed output special adapters, refer to Subsection 1.5.3 and Section 4.9 of

"B. Built-in Positioning Function."”
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3 Comparison of Specifications
3.1 Comparison of Performance Specifications

3.1.2 Pulse Output Block [FX3u-1PG, FX2N-1PG(-E), FX2N-10PG]
Model FX3u-1PG ‘ FX2N-1PG(-E)
Number of control 1 independent axis
axes

Interpolation

Pulse output
form

Transistor

Pulse output

"Pulse train + direction" method

method "Forward/reverse rotation pulse train" method
Maximum
1 200,000Hz 100,000Hz
frequency

Acceleration/
deceleration type

Trapezoidal acceleration/deceleration,
approximate S-shaped acceleration/deceleration

Trapezoidal acceleration/deceleration

Unit

pulse, um, 1

0%inch, mdeg

Positioning range

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

[x(Position data magnification 2) pulse]

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

[x(Position data magnification2) pm]

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

[x(Position data magnification2)x10™# inch] 3

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

[x(Position data magnification*z) mdeg]*3

-999,999 to +999,999

[x (Position data magnification?) pulse]
-999,999 to +999,999

[x (Position data magnification*z) um]
-999,999 to +999,999

[x (Position data magnification 2) x10 inch]
-999,999 to +999,999

[% (Position data magnification*z) mdeg]

Program language

Sequence program (FROM/TO instruction, BFM direct designation)

Position data

1 point (set in sequence program)

Connection of
manual pulse
generator

Detection of
absolute position
(Reads out the
current value of
ABS.)

Using the ABS instruction of the PLC

Others

PLC input/output: 8 points occupied

(Points can be either input or output points.)
During positioning operation, the operation
speed and/or target address can be changed.

PLC input/output: 8 points occupied
(Points can be either input or output points.)

.
*2.
*3.

Do not exceed the maximum rotation speed of the servo motor or the stepping motor.

The position data magnification sets the 1, 10,102 or 103 in parameters.

The positioning range can be set in the range from -2,147,483,648 to +2,147,483,647 pulses.
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3.1 Comparison of Performance Specifications

3 Comparison of Specifications

Model FX2N-10PG
Number of control 1 independent axis
axes

Interpolation

Pulse output
form

Differential line driver

Pulse output

"Pulse train + direction" method

method "Forward/reverse rotation pulse train" method
Maximum
1 1,000,000Hz
frequency
Acceleration/ Trapezoidal acceleration/deceleration,
deceleration type approximate S-pattern acceleration/deceleration
Unit pulse, um, 10'4inch, mdeg

Positioning range

-2,147,483,648 to +2,147,483,647 [x (Position data magnification 2) pulse]
-2,147,483,648 to +2,147,483,647 [*x (Position data magnification*z) ptm]*3
-2,147 483,648 to +2,147,483,647 [x (Position data magnification ) x10 inch] 3
-2,147,483,648 to +2,147,483,647 [x (Position data magnification %) mdeg]

Program language

Sequence program (FROM/TO instruction, BFM direct designation)

Position data

1 point (set in sequence program)*4

Connection of
manual pulse
generator

Connectable
(Differential line driver, transistor)

Detection of
absolute position
(Reads out the
current value of
ABS.)

Using the ABS instruction of the PLC

Others

PLC input/output: 8 points occupied

(Points can be either input or output points.)

From the dedicated start, the high-speed start by 1 ms at shortest is enabled.
During positioning operation, the operation speed can be changed.

*1. Do not exceed the maximum rotation speed of the servo motor or the stepping motor.

*2.  The position data magnification sets the 1, 10,102 or 103 in parameters.
*3. The positioning range can be set in the range from -2,147,483,648 to +2,147,483,647 pulses.
*4. Up to 200 points (table) can be set for the table operation.
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3 Comparison of Specifications
3.1 Comparison of Performance Specifications

3.1.3 Positioning Special Function Block [FX3U-20SSC-H]
Model FX3u-20SSC-H
Number of control . .
axes 2 independent/simultaneous axes

Interpolation

2-axes linear interpolation, 2-axes circular interpolation

Pulse output

form
SSCNET Il
Pulse output
method
Maximum
1 50,000,000Hz
frequency

Acceleration/
deceleration type

Trapezoidal acceleration/deceleration,
approximate S-pattern acceleration/deceleration

Unit

pulse, um, 10"%inch, mdeg

Positioning range

-2,147,483,648 to +2,147,483,647 [x (Position data magnification 2) pulse]
-2,147,483,648 to +2,147,483,647 [x (Position data magnification*z) ptm]*3
-2,147 483,648 to +2,147,483,647 [x (Position data magnification ) x10 inch] 3
-2,147,483,648 to +2,147,483,647 [x (Position data magnification %) mdeg]

Program language

Sequence program (FROM/TO instruction, BFM direct designation)*4

Position data

1 point (set in sequence program)*5

Connection of
manual pulse
generator

Connectable (Differential line driver)

Detection of
absolute position
(Reads out the
current value of
ABS.)

Set in parameters

Others

PLC input/output: 8 points occupied
(Points can be either input or output points.)
During positioning operation, the operation speed and/or target address can be changed.

*1. Do not exceed the maximum rotation speed of the servo motor.

*2. The position data magnification sets 1, 10,102 or 103 in parameters.
*3. The positioning range can be set in the range from -2,147,483,648 to +2,147,483,647 pulses.
*4. The set data (table information) of the table operation can be set up with FX Configurator-FP Setting/

*5.

monitor tool.
Up to 300 points (table) can be set for the table operation of the X-/Y-/XY-axis.
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Common ltems 3.1 Comparison of Performance Specifications

3.1.4 Positioning Special Function Unit [FX2N-10GM, FX2N-20GM] o)

3

2

Model FX2N-10GM FX2N-20GM ca?
NumbearX(;fScontroI 1 independent axis 2 independent/simultaneous axes

vy

Interpolation ) 2-axes I!near |r!terpolat|o.n, oo
2-axes circular interpolation 32%
Ss°
Pulse output Transistor a3
form
Pulse output "Pulse train + direction" method
method "Forward/reverse rotation pulse train" method Apx
Maximum 200,000Hz ISy
frequency ! 200,000Hz (100,000Hz during interpolation operation) 53
2@
. o
Acceler_atlon/ Trapezoidal acceleration/deceleration >
deceleration type
Unit pulse, mm, 10'1inch, deg
-999,999 to +999,999 [x (minimum command unit 2) pulse]
I -999,999 to +999,999 [x (minimum command unit*3) mm]
Positioning range o 3 1.
-999,999 to +999,999 [x (minimum command unit °) x10™" inch]
999,999 to +999,999 [x (minimum command unit 3) deg]

Program language Cod number system, table system Cod number system

Block designation (X-axis, Y-axis, 2 axes

Position data simultaneously): 0 to 99 (100 blocks)

Block designation: 0 to 99 (100 blocks)

Connection of
manual pulse
generator

Connectable (Transistor)

Detection of
absolute position
(Reads out the
current value of

Set in parameters

ABS.)
* PLC input/output: 8 points occupied
» PLC input/output: 8 points occupied (Points can be either input or output points.)
(Points can be either input or output points.) |« This unit can perform positioning operations
Others + This unit can perform positioning operations independently, without a main unit.

independently, without a main unit. .
» This unit can perform teaching operation.

This unit can perform teaching operation.
I/O points can be added (48 points,
maximum).

*1. Do not exceed the maximum rotation speed of the servo motor or the stepping motor.
*2. The minimum command unit sets 1, 10,102 or 103 in parameters.

*3. The minimum command unit sets 1, 107,102 or 103 in parameters.
*4.  Up to 100 points (table) can be set for the table operation.
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3.2 Comparison of Operation Modes
c
S35~ 3
exXcox
2L gL o T
. 28532 (¢ | &5 |2 |3 |3 | 3
Positioning operation - exXECD| = o =) <) S 0
Description sk yeoy i = ST N N =}
pattern L= B P 2 2 g g g Q9
o L 2
SESEE | C |2 | & & F ] R
£33 F 2 L
= < X = Q
Sk @
m
Jogging operation
Joggi d
Speed 2999 pee If the forward/reverse rota-
tion command is input, the v v v v v v v
paN motor will rotate in the for-
Start ward/reverse direction.
JOGF, %
command
Mechanical zero return The mechanical zero return
Speed Creep Zeroreturn | start command will start the
P epeou =g zero return operation at the
T : specified speed. At the com-
=~ = A pletion of the mechanical v v 4 v v v 4
Origin DOG input: ON Start | 761 return, CLEAR signal
will be output.
CLEAR
signal 0 The DOG search function
applies for each unit.
Electric zero return The SETR instruction will
Speed  Maximum speed return the workpiece to the
T / \ set electric origin at the maxi- - — - - v v -
A >¢ mum speed set by the
Electric origin Start parameters.
1-speed positioning
Speed  Operation speed The start command will start
T the operation at the speci-
/ \ fied operation speed, and the v'2 v v v v v v
o Target operation will stop at the tar-
__Transfer distance po\lsition get position.
= “1
2-speed positioning
Operation The start command will
Speed  speed(1)  Operation | transfer the workpiece to the
N_SPeed(@) | distance (1) at operation _ v v v v
I speed (1), and then to the
o distance (2) at operation
StartTransfer Transfer
distance(1) distance(2) speed (2). v3 V4
Multi-speed operation
Soeed P1 P2  P3 The workpiece will change
pedie K | speed with the specified
[ 9 I 1 |transfer distance. - - - V'S5 v
' V2 IRy ! | The figure shows an example
StAn a of 3-speed operation.
a

*1. Drive to Increment instruction is used.
*2. Drive to Increment/Absolute instructions are used.

*3. The pulse train function of the linear interpolation instruction will perform this operation.
*4. The pulse train function of the linear interpolation instruction will perform this operation.

Operation of only one axis is possible.

*5.  The table operation (continuous operation) function will perform this operation.
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3.2 Comparison of Operation Modes

c
2832 _3
c <
3 E 2 aé & T
. 28532 9 | &5 | & |3 |3 | 3
Positioning operation - EXECZ| = Q S S S 7
it Description Sk oy L - : i ) =}
pattern 20385 2 s g g z o
oo 21 | 5 = x X 3
SLggy e
£ BE D L
=X X TR
S L (T
m
Interrupt stop
(linear interpolation [Interrupt | |f an interrupt input turns ON,
stop]) during a linear interpolation
Ignoring operation to the target posi-
foremd target tion (x, y) at a vector speed, - — - - — v v
Y-axis position the speed will decelerate and
(x,y) the positioning operation will
Interrupt input stop.
Start point X-axis
Interrupt stop
Speed Operation speed If an interrupt input turns ON,
| during a positioning opera-
| tion, the speed will deceler- — v — v v — v
A s AN ; i
Speed Interrupt  Target ate and the operation will
input position stop.
Interrupt 1-speed positioning
(Interrupt 1-speed constant
quantity feed) If an interrupt input turns ON,
Speed  Operation speed the workpiece will travel to
the specified transfer dis- /6 v v v v v v
T : tance at the same speed,
PaN PaN where it will decelerate and
Start  Interruption command | yhe oneration will stop.
Transfer distance
Interrupt 2-speed positioning ) ]
(Interrupt 2-speed constant | If interrupt input(1) turns ON,
quantity feed) the speed will be reduced to
Transfer .the 2nd speed. After that, if
Speed 1stspeed  distance interrupt |r!put(2.) turns ON, _ v _ v v v v
2nd speed, the operation will decelerate
: T\ to stop after moving the
StArt o At AN specified transfer distance at
a nterrup Interrupt
input(1)  input(2) the 2nd speed.

*6. Interrupt positioning instruction performs this operation.

Only available for FX3u and FX3uc PLCs.

SWa}| UoWwWoy)

vy
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Common ltems 3.2 Comparison of Operation Modes
C
£33 32
[&] c =
3 E 2 aé & T
28532 | 9 | & | & | & | & | 3
Positioning operation - exX ECZ o 8 S S S =
Description Sk ey I o b T S Q
pattern 23490 > & Z g 5 g By
ggae? | X & X X X 2
SLggy e
£33k 2 L
= X X = Q
Sk @©
m
Variable-speed operation
Speed . .
The operation will be per-
el }  |formed at the operation au V'8 v v'9 — - v’
~ A A 2. |speed specified by the PLC.
Start Speed Speed Stop
change change
The operation starts at oper-
External Command ation speed (1) by the start
Positioning Operation command.
Operation If interrupt input (1) turns ON
Speed speed(1)  Operation | during operation, the speed _ v v _ _ _ _
speed(?) | will decelerate to operation
I speed (2).
Start Interrupt Interrupt The operation will continue at
input(1) input(2) operation speed (2) until
interrupt input (2) turns ON.
Linear interpolation
Y-axis Target The workpiece will travel to
position (x, y) .
yhF——————— the target position at the _ _ _ _ _
I specified vector speed (inter-
° ! polation operation).
Start point Xi(axis
Circular interpolation ) ) V0 |
_ Target position (x, y) The worllql)lece will travgl.to
cw . the specified target position
+  Radius:r (x, y) along an arc at the
Start >+, ___ AW/ Target specified circumferential - — - - -
point Pposition speed.
Start point :ﬂ’fi\(x' V) The center coordinate or
o °=™ “Radius:r |radius can be specified.
Solid line — :cw Dotted line --- :ccw
v
Table operation v v X-1Y-/
No.| Position |Speed| e XY-
0 200 500 A positioning control program 2_00 190 axis:
can be set with the table N - N points, | points, N
1| 500 | 1000 ' maxi- | maxi- 300
2 | 1000 | 2000 mum | mum points,
maxi-
mum

*7. Variable speed pulse output instruction is used to perform this operation.
Operations with acceleration/deceleration are supported in the FX3uc PLC Ver. 2.20 or later and
FX3s/FX3G/FX3cc/FX3u PLC.

*8. "Without acceleration/deceleration” or "With acceleration/deceleration” can be selected in the
variable-speed operation acceleration/deceleration setting.

*9. Operates with acceleration/deceleration.

*10. When interpolation instructions are consecutively set in the program, it will immediately shift to the
next operation. (Continuous pass operation)

*11. When the interpolation operation is continuously set in the table operation, it will immediately shift to
the next operation. (Continuation pass function)




FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition 3 Comparison of Specifications

Common ltems 3.2 Comparison of Operation Modes
c O
£33 32 %
EX<Eox
S&S3E i) T =
et 1 =3
o3 50 | O X - = = O g
A q £ o £ 0N o o O ) (7)) >
Positioning operation L cX E g - o S S S %)
Description ol J7¢oJ . = N N o Q
pattern =598 > = : z Z z N B
R L X = < < < o)
8_ X c I L P4 o ]
L OcN i L L X now
EP 3E 2 L S9E
:u XX —2 gEf
SN s8>
m °3
Manual pulse generator
operation
Apx.
Input pulse: om
30 kHz or less >
Phase ) v v v v ‘gbg
Manual oul A_| |_| |_| Manual operation can be per- 30 9 9 100 2o
anual pulse| Phase formed with the manual pulse - - - kHz kHz, | 2kHz, | o =
generator B ’ | maxi- | maxi- ¥
generator. maxi- maxi-
Servo amplifier l mum mum | mum mum
drive unit
( Magnification
- = =
s Dividing ratio
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FX3s/FX3G/FX3cc/FX3u/FX3uc Series

Programmable Controllers Af,’fn'
User’s Manual [Positioning Control Edition] i

B. Built-in Positioning Functions

Foreword

"B. Built-in Positioning Functions" describes the "positioning" functions incorporated in the MELSEC-F FX3s/
FX3G/FX3GC/FX3U/FX3uc Series PLC and should be read and understood before attempting to install or use

the unit.
Also, store this manual in a safe place so that you can take it out and read it whenever necessary. Always

forward it to the end user.

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

© 2005 MITSUBISHI ELECTRIC CORPORATION
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Description of Manual (Built-in Positioning Function)

In this manual, the following formats are used for describing the built-in positioning functions.

Shows the title of the manual and the title

of the division.

This area shows the title of the manual and the title

of the division

1st line: Shows the title of the manual.

Shows the title of the chapter
and the title of the section.

for the current page. chapter and the title of the

section for the current page.

2nd line: Shows the title of the division.

This area shows the title of the

Indexes the title of
division.

The right side of each
page indexes the title
of the division for the
current page.

| FX3s/FX36/FX3GC/FX3U/FXauc PLC User's Manual - Positioning Control Edition
| Built-in Positioning Functions

4 Before Programmingl
\ 4.3 Various Special Relays for Operation Commands J
J

- ——

1A

4.3.9 Acceleration/Deceleration by PLSV Instruction | g
(T =~ ————————————-= 2

| g

Using an FXauc PLC Ver. 2.20 or later and FX3s/FX3c/FX3cc/FX3u PLC, if acceleration/deceleration op2xgtion 1
(M8338) is turned on, the variable speed pulse output (PLSV) instruction will be activated to accelerate/
decelerate the operation.

This means that if the command value of the output pulse frequency is changed, the operation will be
accelerated or decelerated to the changed output pulse frequency depending on the specified acceleration/
deceleration time.

'\—; For operation of PLSV instruction, refer to Chapter 10. Apx.
Madmumspged™ — — — — — —— — ——————— om
Initial value: 100,000 Hz 53
(RN I g2
S I\ g.m
AT 1 8

Output
pulse
frequency

\,

S

EBias speed

Bias speed
Initial value: 0 Hz

Acceleration

time Deceleration time

Initial value: 100 ms  Initial value: 100 ms

Caution:

« To enable acceleration/deceleration, turn on M8338 first, and then activate the variable speed pulse output
(PLSV) instruction.

« If acceleration/deceleration is enabled, the variable speed pulse output (PLSV) instructions of all the pulse
output destination devices will accelerate/decelerate with the same time. This means that acceleration/
deceleration cannot be specified separately for each pulse output destination device.

Shows the version number
of the compatible PLC.

FX3suc

Compatible
series

Shows the compatible
version numbers.

e—\er. 2.20: Version
below 2.20

e Ver.2.20 —: Version 2.20
or later

S e e

Shows the reference.

This area shows the
reference document

(the reference document is
shown nextto "5 ").

* If the reference is in the
"A. Common items"
division, only the chapter,
section, or subsection
number will be shown
nextto "> ".

- If the reference is in another
division, the chapter,
section, or subsection
number will be shown

next to "= " together with
the title of the division.

The above is different from the actual page, as it is provided for explanation only
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1. Outline
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This chapter describes a general outline of the positioning modules. Note that the general outputs of the
FX3s/FX3G/FX3GCc/FX3u/FX3uc PLC (transistor output) and FX3u-2HSY-ADP high-speed output special
adapter are needed for positioning control.

u-jing

suofoun4
Buiuonisod

1.1 Features

1) The general outputs of the FX3s/FX3G/FX3GC/FX3u/FX3uc PLC (transistor output) can control up to 3

axes ! for positioning operations. Ang
2) If one high-speed output special adapter (FX3U-2HSY-ADP) is connected, the adapter can control up to 2 El §

axes for the positioning operation. If 2 high-speed output special adapters are connected, the adapters 8%

can control up to 4 axes for the positioning operation. S

3) The FX3s/FX3G/FX3GC/FX3U/FX3uc PLC positioning instructions (applied instructions) are used for
positioning control.

4) The general outputs of the FX3s/FX3G/FX3GC/FX3U/FX3uc PLC (transistor output) can output a pulse
train of 100 kHz.

5) The FX3u-2HSY-ADP high-speed output special adapter (differential line driver system) can output a
pulse train of 200 kHz.

6) The FX3uU-2HSY-ADP high-speed output special adapter can switch the output method between "pulse
train + direction" method and "forward/reverse rotation pulse train" method.

- If the general outputs of the FX3s/FX3G/FX3Gc/FX3u/FX3uc PLC are used:
| 3axes', maximum -

. Number of controllable axes

;l
Vl

|§ervo amplifier (drive unit)etc To check the PLC model

N FX3s/FX3G/FX3GC/FX3U/FX3UC - refer to Section 1.3
1- 2. 3- refer to Section 1.3.
PLC (transistor output)

For a detailed description of
the positioning instructions,
refer to Chapters 6 to 11.

i E

il

For a detailed description of
the input/output specifications,
refer to Section 2.4 and

7\@ 7@ 7\@ Section 2.5.
* * * ~ For examples of connection,
refer to the Appendix.

- If FX3uU-2HSY-ADP adapters are connected to the FX3u PLC:

4 axes, maximum

> . Number of controllable axes
Servo amplifier (drive unit)etc.

- “* refer to Section 1.3.

For a detailed description of the
positioning instructions, refer to
Chapters 6 to 11.

For a detailed description of the
input/output specifications, refer
to Section 2.4 and Section 2.5.

1 * f ... For examples of connection,

refer to the Appendix.

*1. 2 independent axes in the FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
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1.2

Setup Procedure for Positioning Control

DESIGN PRECAUTIONS AWARN ING

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

Otherwise, malfunctions may cause serious accidents.

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

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

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

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

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

DESIGN PRECAUTIONS AC AUTION

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

» Install module so that excessive force will not be applied to the built-in programming port, power connectors, /O
connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

WIRING PRECAUTIONS AWARNING

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

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

WIRING PRECAUTIONS AC AUTION

» Connect the AC power supply to the dedicated terminals specified in the manual of the PLC main unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.

» Connect the DC power supply to the dedicated terminals specified in the manual of the PLC main unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.

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

* Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the FX3S/FX3G/
FX3U PLC main unit with a wire 2 mm?2 or thicker.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main unit).

» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the FX3GC/FX3uC
PLC main unit with a wire as thick as possible.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main unit).

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

» Install module so that excessive force will not be applied to I1/0 connectors.

Failure to do so may result in wire damage/breakage or PLC failure.
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WIRING PRECAUTIONS AC AUTION

» Connect input/output cables securely to their designated connectors.
Loose connections may cause malfunctions.

» Make sure to properly wire the terminal block in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions or
damage to the product.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Tightening torque should follow the specifications in the manual.

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

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

- Tightening torque should follow the specifications in the manual. § E

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

- Do not solder-plate the electric wire ends.
- Do not connect more than the specified number of wires or electric wires of unspecified size.
- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.
* Make sure to properly wire to the FX Series terminal blocks in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions or
damage to the product.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Tightening torque should follow the specifications in the manual.

STARTUP AND MAINTENANCE
PRECAUTIONS AWARN ING
+ Do not touch any terminal while the PLC's power is on.
Doing so may cause electric shock or malfunctions.
» Before cleaning or retightening terminals, cut off all phases of the power supply externally.
Failure to do so may cause electric shock.
» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual

and the associated manuals and ensure the safety of the operation.
An operation error may damage the machinery or cause accidents.

STARTUP AND MAINTENANCE

PRECAUTIONS ACAUT'O N

* Do not disassemble or modify the PLC.
Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

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

» Turn off the power to the PLC before attaching or detaching the following devices.
Failure to do so may cause equipment failures or malfunctions.
- Peripheral devices, expansion boards, and special adapters
- Input/output extension units/blocks and FX Series terminal blocks
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Built-in positioning function

Refer to Chapter 1

Outline

Refer to Chapter 2

Specifications on incorporated
positioning functions

Outline of system

eVersion numbers of compatible PLCs

eVersion numbers of compatible programming
tools

eAssignment of input/output numbers

Specifications

eGeneral specifications, power supply
specifications, performance specifications

eInput/output specifications

Refer to the manual of each motor.

Motor specifications

——e Motor

specifications
ePerformance

Refer to Division A
"Common ltems".

System configuration and unit selection

Refer to Chapter 2

specifications
eMotor capacity

System configuration
eUnit selection

and Appendix.
Wiring — @ Wiring
oWiring of power supply, input, and
Refer to Chapter 4. output lines
eExample of connection to servo amplifier
Setting of PLC side

Setting of servo amplifier parameters

Refer to Chapter 4.

Related devices

Refer to Chapter 5

Operation test

Programming

If the motor does not operate or does not

operate properly, refer to Chapter 13
"Troubleshooting."

Refer to Chapter 12.

Examples of practical programs

Refer to Chapters 6 to 11.

— o

Setting of PLC and servo amplifier
eSelection of output method
(high-speed output special adapter)
eSetting of command pulse input method and
electronic gear (servo amplifier)

Related devices
eMaximum speed, zero return speed
eAcceleration time, deceleration time

Operation test
oCreation of program for operation test
eMotion check

(forward rotation, reverse rotation)

Programming
eDetails on the positioning instructions

Examples of programs

(forward rotation, reverse rotation, zero return)
eRelay ladder program

oStep ladder program
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1.3  Version Numbers of Compatible PLCs
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1.3.1 Manufacturer's serial number check method

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

u-jing

1. Checking the nameplate

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

Example nameplate (manufacture's serial number : 1010001)

Buiuonisod

a Apx.
MITSUBISHI g P
_ MODEL om
s Right side FX3u—48MR/ES 3
——ISICE | 0-240vAC S0/60H: . 40w 20
OUT: 30VDC/240VAC 2A (COS¢=1) g
S/N_11010001;

'.‘ MITSUBISHI |[ELECTRIC CORPORATION

MADE IN JAPAN

* Actual product nameplate differs
from the example shown above.

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

—|: |— Control number —|: |— Control number
Month (Example: Dec.): Month (Example: Jan.):

1 to 9 = January to September, 1 to 9 = January to September,

X = October, Y = November, Z = December X = October, Y = November, Z = December
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year

2. Checking the front of the product
The year and month of production of the product can be checked from the manufacturer's serial number
"LOT" on the front (at the bottom) of the product.
The "LOT" indication is adopted for products manufactured at the following times.

Main unit "LOT" indication adoption time
FX3s Series PLC March 2013 and later (From first product)
FX3G Series PLC October 2008 and later
FX3Gc Series PLC January 2012 and later (From first product)
FX3u Series PLC January 2009 and later
FX3uc Series PLC January 2009 and later

Example: FX3U-48MR/ES

ERROR O
23 24 25 26 27
OO O0OO0O0

MITSUBISHI

bbb bpbEBEEIEEAE
MMMMMMMM 588666 .

\
\

<Product during December, 2009 or earlier> <Product from January, 2010>
—[Month (Example: Dec.): —[Month (Example: Jan.):
1 to 9 = January to September, 1 to 9 = January to September,
X = October, Y = November, Z = December X = October, Y = November, Z = December
Year (Example: 2009): Last digit of year Year (Example: 2010): Last two digit of year
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1.3.2 Version check

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

D8001/D8101 2 4 1 0 0

PLC type and Lo . .
version L l— Version information (Example: Ver. 1.00)
PLC type (Example: 24 = FX3u/FX3uc PLC)

1.3.3 Version upgrade history

Compatible PLC Compatible version Date (month an'd year) Remarks
number of production

FXas PLC Ver. 1.00 (initial product) | \qo March 2013

or later
FX3G PLC Ver. 1.00 (initial product) After June 2008

or later
FXaec PLC Ver. 1.40 (initial product) | \go january 2012

or later

- Equivalent to FX3uc PLC Ver. 2.20

FX3u PLC Ver. 2.20 (initial product) After May 2005 Functions specified as "Ver. 2.20 or

or later o . .
later" in this manual are applicable.

Ver. 1.00 (initial product)

After January 2004
or later

» DVIT instruction function is added.
Ver. 1.30 or later After August 2004 - Designation of interrupt input
signal

Functions specified as "Ver. 2.20 or
later" in this manual are applicable.
+ TBL instruction is added.
EX3uc PLC - GXWorks2/GX Developer can set
the positions using parameters.
» PLSV instruction function is added.
Ver. 2.20 or later After May 2005 - Acceleration/deceleration function
» DVIT instruction function is added.
- User interruption mode
* DSZR, ZRN instruction functions are
added.
- Designation of destination for
CLEAR signal to be output
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1.4 Version Numbers of Compatible Programming Tools

Version Numbers of Compatible Programming Tools

Use a software version compatible with the used equipment version for programming.

1. GX Works2
GX Works2 English version (SWLIDNC-GXW?2-E) is applicable to FX3s/FX3G/FX3Gc/FX3u/FX3uc PLCs

1)

from the following versions.

Model name

PLC version

Applicable GX Works2
version

Remarks

FX3s PLC

Ver. 1.00 or later

Ver. 1.492N or later

FX3c PLC

Ver. 1.00 or later

Ver. 1.08J or later

FX3cec PLC

Ver. 1.40 or later

Ver. 1.77F or later

FXsu PLC

Ver. 2.20 or later

Ver. 1.08J or later

FX3uc PLC

Ver. 1.00 or later

Ver. 1.08J or later

GX Works2 Japane
PLCs from the follow

2)

ing versions.

se version (SWLOIDNC-GXW2-J) is applicab

le to FX3s/FX3G/FX3GC/FX3U/FX3uc

Model name

PLC version

Applicable GX Works2
version

Remarks

FX3s PLC

Ver. 1.00 or later

Ver. 1.492N or later

FX3c PLC

Ver. 1.00 or later

Ver. 1.07H or later

FX3cc PLC

Ver. 1.40 or later

Ver. 1.77F or later

FX3u PLC

Ver. 2.20 or later

Ver. 1.07H or later

FX3uc PLC

Ver. 1.00 or later

Ver. 1.07H or later

2. GX Developer

1) GX Developer English version (SWLID5C-GPPW-E) is applicable to FX3G/FX3u/FX3uc PLCs from the

following versions.

Model name

PLC version

Applicable
GX Developer version

Remarks

FX3c PLC

Ver. 1.00 or later

Ver. 8.72A or later

FX3u PLC

Ver. 2.20 or later

Ver. 8.24A or later

FX3uc PLC

Ver. 1.00 or later

Ver. 8.18U or later

Ver. 2.20 or later

Ver. 8.24A or later

The built-in positioning setting was added

2) GX Developer Japanese version (SWIID5C-GPPW-J) is applicable to FX3G/FX3uU/FX3uc PLCs from the
following versions.
. Applicable
Model name PLC version GX Developer version Remarks
FX3c PLC Ver. 1.00 or later Ver. 8.72A or later -
FX3u PLC Ver. 2.20 or later Ver. 8.23Z or later -
Ver. 1.00 or later Ver. 8.13P or later -
FX3uc PLC Ver. 1.30 or later Ver. 8.18U or later | Support of the DVIT instruction
Ver. 2.20 or later Ver. 8.23Z or later The built-in positioning setting was added
Point:

+ Itis possible to create programs in FX3Gc PLC using programming tools of inapplicable versions by

selecting "FX3G" as th

e alternative model.

+ ltis possible to create programs in FX3s PLC using programming tools of inapplicable versions by
selecting "FX3G" as the alternative model. However, memory capacity setting of the PLC parameter must
be set to 4000 steps or less.
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1.5 Assignment of Input/Output Numbers

1.5

Assignment of Input/Output Numbers

1.5.1

Assignment of Input Numbers

Assign the input numbers of the FX3s/FX3G/FX3GC/FX3U/FX3uc PLC as follows:

Application |Input number Remarks
Al input Connect a line to any input.
Stop command int If the line-connected input is turned on, turn off the positioning instruction signal
points must be turned off.
; Connect a line to any input.
Zer::)r;et:drn Al |ir:]pt>ut If the line-connected input is turned on, the DSZR or ZRN instruction must be
comma points turned on.
Connect a line to the input of the near-point signal (DOG) specified by DSZR or
ZRN instruction.
— For details on the near-point signal of the DSZR instruction, refer to
Section 6.2.
Near-point . — For details on the near-point signal of the ZRN instruction, refer to
signal Allinput Section 6.3.
(DOG) pOlntS Point: . .
* To use the ZRN instruction:
If X000 to X007 " of the main unit are set for the near-point signal (DOG), the
PLC interruption function will be used for processing of the near-point signal
(DOG).
Zero-phase X000 to Connect a line to the input specified for the zero-phase signal (this input is
signal X007 specified by DSZR instruction).
All input Connect a line if it is necessary to use the absolute position detection system.
ABS read np Connect a line to the input specified by the ABS instruction.
points o . . .
Use 3 consecutive input points for this function.
All inout Connect a line to any input.
JOG command poin[t)s If the line-connected input is turned on, the DRVI instruction for the jogging motion

must be turned on.
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Application |Input number Remarks =
3
The interrupt input depends on the pulse output destination specified by the DVIT g
instruction™ as shown in the following table. If the version number of the PLC is =
1.30 or higher, the interrupt input can be specified. zZ
Pulse output destination Interrupt input
Y000 X000 oD
Y001 X001 ST
g5~
Y002 X002 °3
Y0033 X003
Apx.
FX3uc PLC Ver. 1.30 or later om
If the interrupt input specification function is used, register FX3uc S %
D8336 (interrupt input specification register) can specify the é-g
interrupt input number (X000 - X007) for each pulse output S
destination.
— For details on the interrupt input specification method, refer to
Subsection 4.3.7.
Interrupt input | X000 to X007 -
FX3u/FX3uc PLC™# Ver. 2.20 or later 5%
: : e L : 3U
If the interrupt input specification function is used, register
: : e . . . ler.2.20 nmp
D8336 (interrupt input specification register) can specify the
interrupt input number (X000 - X007) for each pulse output FXsuc
destination, or the user interrupt input command can be
specified.
— For details on the user interrupt input command, refer to
Subsection 4.3.7.
The user interrupt input command depends on the pulse output destination as
shown in the following table.
Pulse output destination User interrupt input command
Y000 M8460
Y001 M8461
Y002 M8462
Y0033 M8463
Connect a line to any input.
If the line-connected input is turned on, the forward limit relay must be turned on.
The forward limit relay depends on the pulse output destination as shown in the
following table.
Forward . Pulse output destination Forward limit relay
tation limit All input
rotation limi points Y000 M8343
(LSF)
Y001 M8353
Y002 M8363
Y003"3 M8373
Connect a line to any input.
If the line-connected input is turned on, the reverse limit relay must be turned on.
The reverse limit relay depends on the pulse output destination as shown in the
following table:
. Pulse output destination Reverse limit relay
Reverse rota- All input
tion limit (LSR) points Y000 M8344
Y001 M8354
Y002 M8364
Y003 M8374
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1.5 Assignment of Input/Output Numbers

1.5.2

*1. X000 to X005 for FX3s PLC.
*2. Interrupt outputs are supported only in the FX3U and FX3uc PLC.

*3. Y003 can be specified as the pulse output destination only if 2 high-speed output special adapters are
connected to the FX3u PLC.

*4. Ver. 2.20 is assigned to the initial product of the FX3u PLC.
*5. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3S/FX3GC PLC.

Assignment of Output Numbers

1. FX3s/FX3a/FX3cc/FX3u/FX3uc Series main unit (transistor output)

Application ::::rt\‘l)ol:r Remarks
in si Y000
F;steet:)alj?p?tgnal Y001 Connect a line to the output (Y000 - Y002) specified for the pulse output
destination) v002™! designation (this output is specified by the positioning instruction).
Direction signal All output Connect a line to any output.
(Rotational ints™2 Connect a line to the output specified for the rotation direction signal (this signal is
direction signal) points specified by the positioning instruction).
Connect a line if it is necessary to use DSZR/ZRN instruction to output the CLEAR
signal.
The CLEAR signal output depends on the pulse output destination specified by
the DSZR/ZRN instruction. If the PLC version is later than the following number,
the CLEAR signal can be specified.
Pulse output destination CLEAR signal
Y000 Y004
Y001 Y005
Y002™ Y006
) All output | Ver.1.00u#\ ‘ Ver.1.00u#\ ‘ Ver.1.40 nmp ‘ Ver.2.20u#\ ‘ Ver.2.20u#\
CLEAR signal points™2 FX3uc PLC Ver. 2.20 or later and FX3s/FX36/FX3GC/FXau PLC:

If the CLEAR signal device specification function is used, the CLEAR signal

device specification register can specify an output for each pulse output

destination.

— For details on the CLEAR signal device specification method, refer to
Subsection 4.3.4.

The CLEAR signal device specification register depends on the pulse output
destination as shown in the following table:

Pulse output destination | CLEAR signal device specification register
Y000 D8464
Y001 D8465
Y002 D8466

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3S/FX3GC PLC.
*2.  Specify an output number for transistor output.
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2. High-speed output special adapter g
3
L . Output number S
Application | Terminal Remarks @
1st 2nd 3

Connect a line to determine the pulse train signal or the forward
rotation pulse train for the 1st axis of each high-speed output
Y0/2+ Y000 Y002 special adapter. . o
Pulse train sig- Y0/2- For the 1st adapter, specify Y000 as the pulse output destination
nal/forward of the positioning instruction. For the 2nd adapter, specify Y002

rotation pulse as the pulse output destination of the positioning instruction.

u-jing
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train Connect a line to determine the pulse train signal or the forward
(pulse output rotation pulse train for the 2nd axis of each high-speed output
destination) Y1/3+ 001 voo3 |SPecial adapter.

Y1/3- For the 1st adapter, specify Y001 as the pulse output destination
of the positioning instruction. For the 2nd adapter, specify Y003

as the pulse output destination of the positioning instruction.
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Connect a line to determine the direction signal or the reverse
rotation pulse train for the 1st axis of each high-speed output
Ya/6+ special adapter.

o ) Y004 Y006 | For the 1st adapter, specify Y004 as the rotation direction signal
Direction sig- Y4/6- of the positioning instruction. For the 2nd adapter, specify Y006

naI/.reverse as the rotation direction signal output of the positioning
rotation pulse instruction.

train
(rotation
direction

signal) Y5/7+
Y5/7-

Connect a line to determine the direction signal or the reverse
rotation pulse train for the 2nd axis of each high-speed output
special adapter.

Y005 Y007 | For the 1st adapter, specify Y005 as the rotation direction signal
output of the positioning instruction. For the 2nd adapter, specify
Y007 as the rotation direction signal output of the positioning
instruction.

Connect a line if it is necessary to use the DSZR/ZRN instruction
to output the CLEAR signal.

Using the CLEAR signal device specification function, specify the
output number for the transistor output. In this case, do not
specify an output device if the device is already specified for
outputting the rotational direction signal.

— For details on the CLEAR signal device specification
method, refer to Subsection 4.3.4.
The CLEAR signal device specification register depends on the
pulse output destination as shown in the following table:

CLEAR signal device
specification register

Y000 D8464
Y001 D8465
Y002 D8466
Y003 D8467

Pulse output destination
CLEAR signal

All output points !

Point:

The CLEAR signal output that is initially set for the DSZR/ZRN
instruction is the same output as the direction signal (rotation
direction signal, reverse pulse train). Be sure to specify an output
number of another transistor output using the CLEAR signal
device specification function.

*1. Specify an output number for transistor output.
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1.5.3

Connection of the High-Speed Output Special Adapter

. When the FX3U-16MR/ES uses an instruction that requires the high-speed input operation,

the main unit should have enough input terminals. Before selecting the main unit, be sure to
check the number of input points required for the operation.

. Specify the rotational direction signal of the positioning instruction depending on the

setting of each pulse output destination as shown in the following table:

Pulse output destination Rotation direction signal
Y000 Y004
1st
Y001 Y005
Y002 Y006
2nd
Y003 Y007

To output the CLEAR signal using DSZR/ZRN instruction
The CLEAR signal output that is initially set for the DSZR/ZRN instruction is the same output as the direction
signal/reverse pulse train (rotation direction signal). Be sure to specify an output number of another transistor
output using the CLEAR signal device specification function.
— For details on the CLEAR signal device specification method, refer to
Subsection 4.3.4.

If the high-speed output special adapter is connected to the FX3U Series main unit, the
output numbers will be assigned in the same way as the main unit.

If an output number assigned to a high-speed output special adapter is turned on by the sequence program,
the corresponding output of the main unit will also be turned on. Do not connect a line to both output
terminals. Connect a line to only one of the output terminals.

The outputs of the high-speed output special adapter and the main unit will be turned on as shown in the
following table:

Output operation
Unit PLSY,PLSR,DSZR, Other
DVIT,TBL,ZRN,PLSV, PWM instruction instruction
DRVI,DRVA instruction.
While instruction is
FX3u Series main unit | activated, relevant Use of the PWM (FNC 58) instruction is not
; : . . . - Operated
of relay output type outputis ON. (LED is compatible with a relay type main unit.
also ON.)
FX3u Series main unit
of transistor output | Operated™ Operated Operated
type
While instruction is
FX3u Series main unit | activated, relevant Use of the PWM (FNC 58) instruction is not Operated
of triac output type | output is ON. (LED is compatible with a triac type main unit." P
also ON.)
High d output Operated
'9n-speea outpu Operated The main unit should use the transistor output Operated
special adapter type.’2

*1.  The output frequency limit of the main unit transistor output is 100 kHz. When operating a load with a
pulse frequency exceeding 100 kHz, PLC failure may occur.

*2.  Furthermore, use of the PWM (FNC 58) is not recommended with the relay type main unit and the
high-speed adapters due to chattering of the relay contacts.

*3.  The PWM instruction dose not support the triac output due to response delay of outputs.
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Block diagram o)
FX3u Series main unit =
Sequence program =
FX3U-2HSY FX3U-2HSY g
-ADP -ADP @
1 FNC158 1x30000K20000 Y000 | Y004
1st DRVI
FNC159
i FRC1%9 1K15000K10000 Y001 | Y005
FNC159
ond i TRGI [K10000/K10000 Y002 | Y006
Apx.
E—— F"E)CF:;\}SIS K1000 | K5000 | Y003 | Y007 om
23
Y002 Y000 s
Y003 Y001 |
Y006 Y004 } } } l
Y007 Y005 | 1] I I |
Y000 Y001 Y002 Y003 Y004 Y005 Y006 Y007
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Specifications

DESIGN PRECAUTIONS AWARN ING

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

Otherwise, malfunctions may cause serious accidents.

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

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

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

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

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

DESIGN PRECAUTIONS AC AUTION

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

» Install module so that excessive force will not be applied to the built-in programming port, power connectors, /O
connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

DISPOSAL PRECAUTIONS AC AUTION

* Please contact a certified electronic waste disposal company for the environmentally safe recycling and disposal
of your device.

TRANSPORTATION AND

STORAGE PRECAUTIONS ACAUTION

» Before transporting the PLC, turn on the power to the PLC to check that the BATT (BAT) LED is off, and check the
battery life.
If the PLC is transported with the BATT (BAT) LED on or the battery exhausted, the battery-backed data may be
unstable during transportation.

* The PLC is a precision instrument. During transportation, avoid impacts larger than those specified in the general
specifications of the PLC main unit manual. Failure to do so may cause failures in the PLC. After transportation,
verify the operations of the PLC.
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21 General Specifications

For the FX3s/FX3G/FX3GCc/FX3u/FX3uc PLC general specifications, refer to the Hardware Edition manual of
each PLC. Note that the high-speed output special adapter general specifications are the same as the PLC
excluding the specifications shown in the following table.

Item Specifications

Withstand voltage 500V AC, for 1 minute ) .
Between output terminal of high-speed output

5M Q or more using 500V DC special adapter and grounding terminal of PLC.
insulation tester

Insulation resistance

2.2 Power Supply Specifications

For the FX3s/FX3G/FX3GC/FX3U/FX3uc PLC power supply specifications, refer to the Hardware Edition manual
of each PLC. The power supply specifications of the high-speed output special adapter are shown in the
following table.

Item Specifications
Output circuit drive | 24V DC, 60 mA
power supply The service power of the main unit is supplied internally.
Adapter drive power 5V DC, 30 mA
P P The adapter driver power is internally supplied from the 5V DC power supply unit of the
supply main unit
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2.3 Performance Specifications

2.3

Performance Specifications

Model

FX3G (14-point and 24-
point type) /FX3s/FX3Gc
PLC™ (main unit,
transistor output)

FX3G (40-point and 60-point

type) /FX3u/FXsuc PLC™
(main unit, transistor
output)

FX3u-2HSY-ADP 2

Number of control axes

2 independent axes

3 independent axes

2 independent axes
(Connect 2 adapters to the
main unit to control 4 axes

independently.)

Interpolation

Pulse output form

Transistor

Differential line driver

Pulse output method

"Pulse train + direction" method

"Pulse train + direction"
method
"Forward/reverse rotation
pulse train" method

Maximum frequency

100,000Hz

200,000Hz

Acceleration/
deceleration type

Trapezoidal acceleration/deceleration

Unit

pulse

Positioning range

-999,999 to +999,999(pulse)

Program language

Sequence program

Position data

1 point (set in sequence program)

Connection of manual
pulse generator

Detection of absolute
position

(Reads out the current
value of ABS.)

ABS instruction

Others

Pulses can be output from
the general-purpose
outputs (Y000 and Y001)
of the main unit.

Pulses can be output from the

general-purpose outputs

(Y000, Y001 and Y002) of the

main unit.

To be used when a servo
amplifier with a
differential line receiver is
connected.

To be used when
positioning control is
performed with a FX3u
Series relay output type
or triac output type main
unit.

Used in place of the
general-purpose outputs

(Y000 to Y007)"2 of the
main unit.

*1.  For MELSERVO Series amplifiers, use a sink input/sink output type PLC.

*2.  Can only be connected to the FX3u PLC. Up to 2 adapters can be connected.

*3. If 2 adapters are connected, Y000 to YOO7 will be used. If only one adapter is connected, Y000,
Y001, Y004, and Y005 will be used. The relation between the output of the FX3uU-2HSY-ADP and the
output of main unit is described in the following sections.

— To use high-speed output special adapters, refer to Subsection 1.5.3 and Section 4.9 of "B. Built-in

Positioning Function”.
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2.4 Input Specifications
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241 FX3s Series main unit (24 V DC Input)

This section describes the input specifications of the FX3s Series main unit. Note that the simultaneous
turning-on rate is restricted for the main unit. For details on this restriction, refer to the following manual:

mMow
— Refer to the FX3s Hardware Edition. 5%%
S3
Item 24 V DC input specifications °3
Input signal voltage All inputs 24V DC £10%
X000 to X007 3.3kQ
Input impedance ApX
X010 to X017 4.3kQ om
. X000 to X007 7 mA/24V DC E §
Input signal current 25
X010 to X017 5mA/24V DC :g'-“’
Input ON X000 to X007 4.5 mA or more
Input sensitivity |current X010 to X017 3.5 mA or more
current
Input OFF All inputs 1.5 mA or less
current
Input response time All inputs Approx. 10 ms’!
) . No-voltage contact input
Input signal type All inputs .
NPN/PNP open collector transistor
Circuit insulation All inputs Photocoupler insulation
Indication of input motion All inputs Turning on the input will light the LED indicator lamp
*1. If inputs X000 to X005 are assigned to the zero-phase signal of the DSZR instruction or the near-point
signal (DOG) of the ZRN instruction, the input response time will be as shown in the following table.
Input Input response time
X000, X001 10 ps
X002 to X005 50 us

1. Internal input circuit

- Sink input type - Source input type
Main unit | Fuse Main unit | Fuse
~ = L = L
= J:_ o = J__
— T N i = T N i
24v| |ov = Class-D 24| |ov = Class-D
grounding S/S grounding
v
24V J

Input Input
impedance impedance
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2.4 Input Specifications

2.4.2

FX3G Series main unit (24 V DC Input)

This section describes the input specifications of the FX3G Series main unit. Note that the simultaneous
turning-on rate is restricted for the input extension units and the main unit. For details on this restriction, refer

to the following manual:

— Refer to the FX3G Hardware Edition.

Item

24 V DC input specifications

AC power type: 24 V DC +10%

Input signal voltage All inputs DC power type: 20.4 to 28.8 VV DC
. X000 to X007 3.3kQ
Input impedance
X010 or more 4.3 kQ
. X000 to X007 7 mA/24V DC
Input signal current
X010 or more 5mA/24V DC
Input ON X000 to X007 4.5 mA or more
Input sensitivity |current X010 or more 3.5 mA or more
current
Input OFF All inputs 1.5 mA or less
current
Input response time All inputs Approx. 10 ms’!
) . No-voltage contact input
Input signal type All inputs .
NPN/PNP open collector transistor
Circuit insulation All inputs Photocoupler insulation
Indication of input motion All'inputs Turning on the input will light the LED indicator lamp

*1. If inputs X000 to X007 are assigned to the zero-phase signal of the DSZR instruction or the near-point
signal (DOG) of the ZRN instruction, the input response time will be as shown in the following table.

Input Input response time
X000, X001, X003, X004 10 ps
X002, X005 to X007 50 ps

1. Internal input circuit
1) AC power type
- Sink input type

Main unit | Fuse

~ = L

T T 45@
— : T N

24V| |oV = Class-D

grounding

v
24V J

Input
impedance

- Source input type

Main unit

| Fuse
~ +—= L
i =
— : T N
24V| |ov = Class-D
S/S grounding

Input
impedance
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e
2) DC power type g
=}
- Sink input type - Source input type <3?
Main unit | Fuse Main unit | Fuse e
— = @ = J— = @ =
L L L L
1N = —=N\T 571, 2
S/S Class-D S/S Class-D a5
grounding grounding
Apx.
IEESIN D] 3
X0 =~ X0 —— 35
[o=2
3 4 g(‘b
X1 ——— X1 _— S
Input Input
impedance impedance
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2.4.3 FX3Gc Series main unit (24 V DC Input)

This section describes the input specifications of the FX3GC Series main unit. Note that the simultaneous
turning-on rate is restricted for the input extension units and the main unit. For details on this restriction, refer

to the following manual:
— Refer to the FX3Gc Hardware Edition.

Item 24 V DC input specifications
Input signal voltage All inputs 24V DC +20%, -15%
. X000 to X007 3.3kQ
Input impedance
X010 to X017 4.3 kQ
. X000 to X007 7 mA/24V DC
Input signal current
X010 to X017 5mA/24V DC
Input ON X000 to X007 4.5 mA or more
Input sensitivity |current X010 to X017 3.5 mA or more
current
Input OFF All inputs 1.5 mA orless
current
Input response time All inputs Approx. 10 ms’!
No-voltage contact input
Input signal type All inputs NPN open collector transistor
PNP open collector transistor 2
Circuit insulation All inputs Photocoupler insulation
Indication of input motion All inputs Turning on the input will light the LED indicator lamp

*1. If inputs X000 to X007 are assigned to the zero-phase signal of the DSZR instruction or the near-point
signal (DOG) of the ZRN instruction, the input response time will be as shown in the following table.

Input Input response time
X000, X001, X003, X004 10 ps
X002, X005 to X007 50 ps

*2.  PNP open collector transistors are supported only by the FX3Gc-32MT/DSS.

1. Internal input circuit
- Sink input type(FX3GC-32MT/D)

Main unit .
Fuse"
S IR @ =——1o4vDC
+ L L i
— == T &)
Class-D grounding
COM

D] G
i) 1Y X1

Input impedance

*3. A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3GcC.
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-Sink input type(FX3GC-32MT/DSS) -Source input type(FX3GC-32MT/DSS) 9
Main unit Fuse™! Main unit Fuse™! g
1 — 1l — S
e = ® = 24V == @ [ = 24V =
=+ R T 1 = S
T L = T DC T X = T DC 3
— — T ) —-— T =)
*2:_ *2_:_
. [] Fuse . []Fuse 27®
COMO| OMO| 5§87
[72=1
«
LSl & | D0 - | -
X1 f—— X1 f——— Q %"
Input impedance Input impedance §.a
= @
o
=}

*1. A UL Listed or Recognized fuse rated not higher than 3.47 A must be used with FX3GcC.
*2. Class-D grounding
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FX3U Series main unit (24 V DC Input)

This section describes the input specifications of the FX3u Series main unit. Note that the simultaneous
turning-on rate is restricted for the input extension units and the main unit. For details on this restriction, refer

to the following manual:

— Refer to the FX3u Hardware Edition.

Item 24 V DC input specifications
Input signal voltage All inputs Dé%g&gf{;ggﬁ 52345{3\:0'32?321\(/)%0
X000 to X005 3.9 kQ
Input impedance X006, X007 3.3kQ
X010 or more 4.3 kQ
X000 to X005 6 mA/24V DC
Input signal current X006, X007 7 mA/24V DC
X010 or more 5mA/24V DC
X000 to X005 3.5 mA or more
~|Input ON X006, X007 4.5 mA or more
Input sensitivity |current
current X010 or more 3.5 mA or more
LrLF;:JetrSFF All inputs 1.5 mA or less
Input response time All inputs Approx. 10 ms™!
Input signa type Allinputs NPNIPNP open coletor ransistor
Circuit insulation All inputs Photocoupler insulation
Indication of input motion All inputs Turning on the input will light the LED indicator lamp.

*1.

If inputs X000 to X007 are assigned to the zero-phase signal of DSZR instruction, the near-point

signal (DOG) of the ZRN instruction or the interrupt input of the DVIT the instruction, the input
response time will be as shown in the following table.

Input Input response time
X000 to X005 5us
X006, X007 50 us
1. Internal input circuit
1) AC power type
- Sink input type
Main unit | Fuse
~ +— = L
t L
— : T N
24V| (oV | =Class-D
S/S _‘ grounding
ov
24V J

Input

impedance

- Source input type

Main unit

l Fuse
~ E— L
F L
— : T N
24V | |0V | = Class-D
S/S :| grounding
ov
24V

Input
impedance
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2) DC power type o)
- Sink input type - Source input type g
Main unit | Fuse Main unit | Fuse =
— = @ = — 1= ® = 7
< ==== J_— +—__— u ==__ J_— +—..—
— == T &) — === T [e) .
| = | J = T oW
S/S Class-D SIS Class-D S2=
: grounding : grounding S
w 3
OV) | g °
(24V)
DR 07— Apx.
om
X1 —— ]
g(‘b
Input Input =
impedance impedance

*1. Do not connect with (0V) and (24V) terminals.
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245 FX3uc Series main unit (24 V DC Input)

This section describes the input specifications of the FX3uc Series main unit. Note that the simultaneous
turning-on rate is restricted for the input extension units and the main unit. For details on this restriction, refer

to the following manual:
— Refer to the FX3uc Hardware Edition.

Item 24 V DC input specifications
Input signal voltage All inputs 24V DC +20%, -15% / Ripple(p-p): 5 % or less
X000 to X005 3.9kQ
Input impedance X006, X007 3.3kQ
X010 or more 4.3 kQ
X000 to X005 6 mA/24 V DC
Input signal current X006, X007 7 mA/24V DC
X010 or more 5mA/24V DC
X000 to X005 3.5 mA or more
~|InputON X006, X007 4.5 mA or more
Input sensitivity |current
current X010 or more 3.5 mA or more
LrLF;:JetrSFF All inputs 1.5 mA or less
Input response time All inputs Approx. 10 ms™!
No-voltage contact input
Input signal type All inputs NPN open collector transistor
PNP open collector transistor 2
Circuit insulation All inputs Photocoupler insulation
Indication of input motion All inputs Turning on the input will light the LED indicator lamp

*1. If inputs X000 to X007 are assigned to the zero-phase signal of the DSZR instruction, the near-point
signal (DOG) of the ZRN instruction or the interrupt input of the DVIT instruction, the input response
time will be as shown in the following table.

Input Input response time
X000 to X005 5us
X006, X007 50 us

*2. PNP open collector transistors are supported only by the FX3UC-LJCIMT/DSS.
*3. The FX3UC-32MT-LT(-2) uses the display module for monitoring.

1. Internal input circuit

- Sink input type(FX3uc-OO MT/D, FX3uc-32MT-LT(-2))

Main unit Fuse
=T 1= ® =4 vDC
== + = -
— === T @
Class-D grounding
COM
a0 L
X1
Input impedance




FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition

Built-in Positioning Functions

2 Specifications

2.4 Input Specifications

*Sink input type(FX3uc-LJO MT/DSS)

*Source input type (FX3uc-LOI MT/DSS)

Input impedance

* Class-D grounding

Input impedance

* Class-D grounding

Main unit Fuse Main unit Fuse
= F = — 1<t + =
=[S I 5) L] 24V =S 9 2] 24V
_ T L = T DC O T X = T DC
— T e — - —— T e
*_ *:
OMO OMO

suofoun4
Buiuonisod

>

uoIoBULNY) =S

Q
o)
3
=]
<]
=]
g
3
[

u-jing

<

9|dwex3
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2.5

Output Specifications

2.5.1

FX3s Series main unit (Transistor Output)

This section describes the transistor output specifications of the FX3s Series main unit. Note that the
simultaneous turning-on rate is restricted for the main unit. For details on this restriction, refer to the following

manual.

— Refer to the FX3s Hardware Edition.

For MELSERVO Series amplifiers, use a sink input/sink output type PLC.

Item Transistor output specifications
External voltage All outputs 5t0 30V DC
The total load current of resistance loads per common
. terminal should be the following value or less.
Resistance load All outputs . )
- 1 point output common:0.5 A
Maximum - 4 points output common:0.8 A
load The total of inductive loads per common terminal
. should be the following value or less.
Inductive load All outputs - 1 point output common:12 W/24 V DC
- 4 points output common:19.2 W/24 V DC
Open-circuit leakage current All outputs 0.1 mA orlessat30V DC
ON voltage All outputs 1.5V orless
Y000, Y001 5 ps or less at 10 mA or more (5 to 24 V DC)
OFF—-ON
Response Y002 to YO15 [0.2 ms or less at 200 mA or more (at 24 V DC)
time Y000, Y001 5 ps or less at 10 mA or more (5 to 24 V DC)
ON—OFF
Y002 to YO15 [0.2 ms or less at 200 mA or more (at 24 V DC)
Circuit insulation All outputs Photocoupler insulation
Indication of output motion All outputs LED is lit when the photocoupler is driven.

Pulse output terminals Y000 and Y001 are high-speed response output terminals.
To use the positioning instruction, adjust the load current of the NPN open collector to 10 to 100 mA (5 to 24 V DC).

Item

Description

Operation voltage range

5t0 24V DC

Operation current range

10 mA to 100 mA

Output frequency

100 kHz or less




FX3s/FX3G/FX3GC/FX3Uu/FX3uc PLC User's Manual - Positioning Control Edition 2 Specifications

Built-in Positioning Functions 2.5 Output Specifications
1. Sink internal output circuit o
FX3s Series s
main unit g

Pulse train signal oW
S oc
Y000} 5%‘?

@ Ll AN F

COMO
Direction signal

Y004 Apx.
@ ¥ i * SF
CoM2}e—i am S o 22
G = Servo amplifier =8

rounding ™ = ; . S

+ (Drive unit)
-

5to 24V DC

2. Source internal output circuit

FX3s Series
main unit

Pulse train signal
@ IIYOOOI :“ ><:><:><:><
+V0
Y004

Direction signal
& K%
+V2 ; o

'E
Servo amplifier®

+ (Drive unit)
-
5to0 24V DC

#

Grounding™ =

*1. To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.

*2.  For MELSERVO Series amplifiers, use a sink output type FX3s Series main unit.
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2.5.2

FX3G Series main unit (Transistor Output)

This section describes the transistor output specifications of the FX3G Series main unit. Note that the
simultaneous turning-on rate is restricted for the output extension units and the main unit. For details on this
restriction, refer to the following manual.

— Refer to the FX36 Hardware Edition.

For MELSERVO Series amplifiers, use a sink input/sink output type PLC.

Transistor output specifications

External voltage All outputs 5t0 30V DC
The total load current of resistance loads per common
. terminal should be the following value or less.
Resistance load All outputs . )
- 1 point output common:0.5 A
Maximum - 4 points output common:0.8 A
load The total of inductive loads per common terminal
Inductive load All outouts should be the following value or less.
P - 1 point output common:12 W/24 V DC
- 4 points output common:19.2 W/24 V DC
Open-circuit leakage current All outputs 0.1 mAorlessat30V DC
ON voltage All outputs 1.5V or less
Y000, Y001 5 us orless at 10 mA or more (5 to 24 V DC)
OFF—>ON
14-point, 24-point Y002 or more [0.2 ms or less at 200 mA or more (at 24 V DC)
type Y000, Y001 5 us or less at 10 mA or more (5 to 24 V DC)
ON—OFF
Response Y002 or more |0.2 ms or less at 200 mA or more (at 24 V DC)
time OFF_sON Y000 to Y002 |5 us or less at 10 mA or more (5 to 24 V DC)
%
40-point, 60-point Y003 or more |0.2 ms or less at 200 mA or more (at 24 V DC)
type Y000 to Y002 |5 us or less at 10 mA or more (5 to 24 V DC)
ON—OFF
Y003 or more |0.2 ms or less at 200 mA or more (at 24 V DC)
Circuit insulation All outputs Photocoupler insulation
Indication of output motion All outputs LED is lit when the photocoupler is driven.

Pulse output terminals Y000, Y001, and Y002™" are high-speed response output terminals.
To use the positioning instruction, adjust the load current of the NPN open collector to 10 to 100 mA (5 to 24 V DC).

*1. Y002 works as a high-speed response pulse output terminal only in 40-point and 60-point type main

units.

Item

Description

Operation voltage range

5t024V DC

Operation current range

10 mA to 100 mA

Output frequency

100 kHz or less
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1. Sink internal output circuit

FX3G Series
main unit

Pulse train signal

X XXX

Direction signal

:jy,

Y
&)

COM3

2. Source internal output circuit

FX3G Series
main unit

Y

Grounding“%

h

5to 24V DC

Pulse train signal

1

Servo amplifier

(Drive unit)

S

XA

#

Direction signal

&

¥

Grounding™ =

i

3

Servo amplifier?
(Drive unit)

5to0 24V DC

*1.  To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.

*2.  For MELSERVO Series amplifiers, use a sink output type FX3G Series main unit.

suofoun4
Buiuonisod

>

uonoBUUN) =S

o)
o
3
3
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=
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3
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FX3Gc Series main unit (Transistor Output)

This section describes the transistor output specifications of the FX3GC Series main unit. Note that the
simultaneous turning-on rate is restricted for the output extension units and the main unit. For details on this
restriction, refer to the following manual:

— Refer to the FX3Gc Hardware Edition.
For MELSERVO Series amplifiers, use a sink input/sink output type PLC.

Item Transistor output specifications
External voltage All outputs 5t0 30V DC
Y000, Y001 0.3 A/point | The total load current of the common
Resistance load i i "
Y002 to YO17 |0.1 A/tpoint :;esrgs (8 points) should be 0.8 A " or
Maximum 3 Wipot |
. i
load Y000, Y001 24V Dg) The total load of the common items
Inductive load 2 T WHbomt (16 points) should be 38.4 W or less at
- point 124 v DC.
Y002 to Y017 (24 V DC)
Open-circuit leakage current All outputs 0.1 mAorlessat30V DC
ON voltage All outputs 1.5V orless
Y000, Y001 5 us or less at 10 mA or more (5 to 24 V DC)
OFF—ON
Response Y002 to YO17 [0.2 ms orless at 100 mA (at 24 V DC)
time Y000, Y001 5 us or less at 10 mA or more (5 to 24 V DC)
ON—>OFF
Y002 to YO17 |0.2 ms or less at 100 mA (at 24 V DC)
Circuit insulation All outputs Photocoupler insulation
Indication of output motion All outputs LED is lit when the photocoupler is driven.

*1.  When the two COM1 terminals are connected outside the PLC, resistance load is 1.6 A or less.

Pulse output terminals Y000 and Y001 are high-speed response output terminals.
To use the positioning instruction, adjust the load current of the NPN open collector to 10 to 100 mA (5 to 24 V DC).

Item Description
Operation voltage range 51024V DC
Operation current range 10 mA to 100 mA

Output frequency 100 kHz or less

1. Sink internal output circuit

5t024 VvV DC
+
FX§GC':_32MT/ D _||_ Servo amplifier
Main unit L (Drive unit)
Pulse train signal
:“. |“| p 9
i i isz
vo |
1 YO |
Direction signal
X:X:X:X | :'iff
—~— | 1
Y4 )
= Grounding™
[COM1

*2.  To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.
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2. Source internal output circuit o)
3
5to 24 vV DC 3
FX3Gc-32MT/DSS + S lifier2 =
Main unit —||— ervo amplitier g
L (Drive unit) 2
Pulse train signal
‘ I'l\‘ “”‘ L P

Yo} 32F
(o] 1L

Direction signal -

L X:X:X:X H ff

|_Y4_| b i Apx-
= Grounding™ S g‘
33
20

S

[ +V0

*1. To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.

*2.  For MELSERVO Series amplifiers, use a sink output type FX3GC Series main unit .
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FX3U Series main unit (Transistor Output)

This section describes the transistor output specifications of the FX3uU Series main unit. Please note that the
simultaneous turning-on rate is restricted for the output extension units and the main unit. For details on the
restriction, refer to the following manual.

— Refer to the FX3u Hardware Edition.

For MELSERVO Series amplifiers, use a sink input/sink output type PLC.

Item

Transistor output specifications

External voltage All outputs 5t0o 30V DC
The total load current of resistance loads per common termi-
nal should be the following value or less.
Resistance load | All outputs - 1 point output common:0.5 A
- 4 points output common:0.8 A
) - 8 points output common:1.6 A
Maximum load _ : .
The total of inductive load per common terminal should be the
following value or less.
Inductive load | All outputs - 1 point output common:12 W/24 V DC
- 4 points output common:19.2 W/24 V DC
- 8 points output common:38.4 W/24 V DC
Open-circuit leakage current All outputs 0.1 mAorlessat 30V DC
ON voltage All outputs 1.5V orless
Y000 to Y002 5 pus or less at 10 mA or more (5 to 24 V DC)
OFF—ON
. Y003 or more 0.2 ms or less at 200 mA (at 24 V DC)
Response time
Y000 to Y002 5 us or less at 10 mA or more (5 to 24 V DC)
ON—OFF
Y003 or more 0.2 ms or less at 200 mA (at 24 V DC)
Circuit insulation All outputs Photocoupler insulation
Indication of output motion All outputs LED is lit when the photocoupler is driven.

Pulse output terminals Y000, Y001, and Y002 are high-speed response output terminals.
To use the positioning instruction, adjust the load current of the NPN open collector to 10 to 100 mA (5 to 24 VV DC).

Item

Description

Operation voltage range

5t024V DC

Operation current range

10 mA to 100 mA

Output frequency

100 kHz or less
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1. Sink internal output circuit 9
=
. S
FX3u Series =
main unit 3

Pulse train signal

o000
i ff
COM1 j

u-jing

suofoun4
Buiuonisod

| Direction signal

Y004 ’ Apx

\6 j ! L " ggl
! ¥ 53

COM2}— ¥1 1 s lif o

-y ervo amplifier s
Grounding * (Drive unit)
1
5to 24V DC

*1. To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.

2. Source internal output circuit

FX3U Series
main unit

Pulse train signal

@ T ><:><:><:>< :iz
| B i ff
+V0
::':: Direction signal
@ Y004

Grounding*z';'

1

Servo amplifier®

+ (Drive unit)
-
5to 24V DC

*2.  To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.

*3. For MELSERVO Series amplifiers, use a sink output type FX3U Series main unit.
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2.5.5

FX3uc Series main unit (Transistor Output)

This section describes the transistor output specifications of the FX3uc Series main unit.

Note that the

simultaneous turning-on rate is restricted for the output extension units and the main unit. For details on this
restriction, refer to the following manual:

— Re

fer to the FX3uc Hardware Edition.

For MELSERVO Series amplifiers, use a sink input/sink output type PLC.

Item Transistor output specifications
External voltage All outputs 5t0 30V DC
Y000 to YO03 |0.3 A/point | The total load current of the common
Resistance load ' ' 1
Y004 or more |0.1 A/1point :;esrgs (8 points) should be 0.8 A " or
Maximum 3 Wipot |
. i
load Y000 to Y003 (24 V Dg) The total load of the common items
Inductive load 2 T WHbomt (16 points) should be 38.4 W or less at
- point 124 v DC.
Y004 or more (24 V DC)
Open-circuit leakage current All outputs 0.1 mAorlessat30V DC
ON voltage All outputs 1.5V orless
FX3uUc-32MT-LT OFF—>ON |Y000 to YO03 |5 us orless at 10 mA or more (5 to 24 VV DC)
Response FX3uc-32MT-LT-2 |ON—OFF Y004 to YO17 [0.2 ms or less at 100 mA (at 24 V DC)
time FX3uc-JOMT/D Y000 to Y002 |5 us or less at 10 mA or more (5 to 24 V DC)
OFF—ON
FX3uc-OOMT/
ON—OFF Y003 or more |0.2 ms or less at 100 mA (at 24 V DC)

DSS

Circuit insulation

All outputs

Photocoupler insulation

Indication of output motion

All outputs

LED is lit when the photocoupler is driven.”

2

.
*2.

When the two COM1 terminals are connected outside the PLC, resistance load is 1.6 A or less.
The FX3uc-32MT-LT(-2) uses the display module for monitoring.

Pulse output terminals Y000, Y001, and Y002 are high-speed response output terminals.
To use the positioning instruction, adjust the load current of the NPN open collector to 10 to 100 mA (5 to 24 VV DC).

Item

Description

Operation voltage range

5t024 VDC

Operation current range

10 mA to 100 mA

Output frequency

100 kHz or less

1. Sink internal output circuit

Pulse train signal

5t024VDC
+

Direction signal

X AN

o

Servo amplifier
(Drive unit)

P

FX3uc- MT/D
FX3UC-32MT-LT(-2)
Main unit
~o
&
~a i
T
[COM1
*3.

specified, carry out class-D grounding.

1]

Grounding™

To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
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2. Source internal output circuit

FXsuc-0O MT/DSS 5to 24V DC

3ucC- 2 o

Main unit _||_ Servo.amplllfler 2
in si (Drive unit)

Pulse train signal

(<)
o
3
=]
<]
=]
g
3
«w

A 2 ff uafeloe]
(Vo Sg<
|_Yo_| §§é
Direction signal a5
AN #
~al L i
|_Y4_| \ ¥y Apx-
= Grounding eF
33
20
S

*1. To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.

*2.  For MELSERVO Series amplifiers, use a sink output type FX3uc Series main unit .
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2.5.6

High-Speed Output Special Adapter [FX3u-2HSY-ADP]

This section describes the output specifications of the high-speed output special adapter (FX3u-2HSY-ADP).

Item

High-speed output special adapter (FX3u-2HSY-ADP)

Pulse output form

Differential line driver system (equivalent to AM26C31)

Load current

25 mA or less

Maximum output frequency

200KHz

2 Specifications

Photocoupler and transformer insulate PLC from external lines of its outputs, and

Insulation .
transformer insulates each SG.

Cable length 10 m, maximum

1. Internal output circuit

« To connect to photocoupler: Servo amplifier

(Drive unit)

High-speed output
special adapter
FX3u-2HSY-ADP

Pulse train,
forward rotation pulse train

Equivalent to -g-5Y I 1 = "
[Yor2-|
Direction signal, reverse
5V rotation pulse train
[Y4/6+]
Y4/6- —4 L
1 = Grounding™
[ SGA
77 SGA™

Servo amplifier
(Drive unit)

- To connect to differential line receiver:

Pulse train,
forward rotation pulse train

XA

Direction signal, reverse
rotation pulse train

<=
L
— 14

[

-

Equivalent to 595V [
AM26C31 [EL;
\

&l
3

8Hé
wf N
s —

i
1
1
I
T

£

¥

< Grounding™

5
77 SGB™2

*1.  To ground the unit, refer to the servo amplifier (drive unit) manual. If the grounding method is not
specified, carry out class-D grounding.
*2.  The line between the SGA and the SGB is insulated.
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2.6 List of Functions

The instructions needed for the FX3s/FX3G/FX3GC/FX3U/FX3uc PLC built-in positioning functions are shown in

the following table:

(e
o)
3
=]
<]
=]
g
3
[

Positioning instruction Operation Description Refer to
Mechanical zero return oo
¢ If the DSZR/ZRN instruction turns ON, §.§§
DSZR Z?trr? |Seou(;n mechanical zero return will be started at 2=
nstruc w h ?ZZZ Ze;o ;Zt(;‘m the specified zero return speed. If the dog <
instruction fseartg - P P sensor is turned on, the speed will be
unction ] reduced to the creep speed. If the zero-
s . o o Chapter Apx
»n phase signal is input, the operation will be 6 '
Zero-point:AON DAOG:ON St:rt stopped, and the zero return will be ' § X
ZRN (Dog: OFF when ZRN completed. 23
instruction | 287 "eUM | instruction is used) (If the ZRN instruction is used, the dog 5°
sensor will be turned off to stop the
operation.)
Absolute position detection system
Absolute
value detec- If the ABS instruction turns ON, the
ABS tion system . Chapter
. . . current motor address will be read out
instruction | (Reading of . th lf 7.
current ABS Reads out the rom the servo amplifier.
value) current value.
1-speed positioning
DRVI Relative Operation speed If the DRVI/DRVA instruction turns ON,
instruction | positioning 3 the operation will be started at the Chapter
c% Transfer distance operation speed. When the workpiece 8p
DRVA Absolute 7'y 7'y reaches the target position, the operation ’
instruction | positioning Start Target position | will be stopped.
1-speed positioning with interruption
o] [Operation speed If the DVIT instruction turns ON, the
DVIT . o Transfer operation will be started at the operation
instruction In(;[zirt:(liﬁitgon & distance speed. If the interrupt input turns ON, the Ch:;pter
*1 P 9 Stgrt InterrL ¢ A workpiece will go the specified transfer ’
input: SN distance, before decelerating to stop.

Variable speed operation

» Operation without
Acceleration/Deceleration
Operation speed

If the PLSV instruction turns ON,

fg operation will be started at the specified
. n speed. With an operation speed change,
Variable e
ositionin Stait Speed Speed Instruction: | the speed changes to the specified speed,
PLSV FVariabIe 9 change change OFF and operation continues. Chapter
instruction + Operation with . At PLSV instruction OFF, the pulse output 10.
Speed Pulse | Acceleration/Deceleration*? t
Output) Operation speed Stops.

Speed

ft_

A A
Start Speed Speed Instruction:
change change OFF

With acceleration/deceleration operation,
the PLC controls acceleration and
deceleration.

No. |Position|Speed|Instruction

TBL Positioning 1 1000 | 2000 | DRVI Preliminarily set the positioning points
instructi using batch 2 20000 | 5000 | DRVA using parameters. If the TBL instruction Chapter
INSITUCHON | setting 3 50 |1000| DVIT turns ON, the workpiece will be 11.
3 - )
method 4 800 |10000/ DRVA transferred to the specified point.
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*1.  Only available for FX3u and FX3uc PLCs.
*2.  Only available for FX3uc PLC Ver. 2.20 or later and FX3s/FX3G/FX3GC/FX3u PLC.
*3.  Only available for FX3uc PLC Ver. 2.20 or later and FX3G/FX3Gc/FX3u PLC.
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3. Connection of Input/Output Lines and Tightening Torques

o)
o
3
3
o
=
8
3
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This chapter describes how to connect the input/output lines and the terminal tightening torques.

WIRING PRECAUTIONS AWARN I N G

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

u-jing

Buiuonisod

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

o
%.m

WIRING PRECAUTIONS AC AUTION

» Connect the AC power supply to the dedicated terminals specified in the manual of the PLC main unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.

» Connect the DC power supply to the dedicated terminals specified in the manual of the PLC main unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.

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

* Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the FX3S/FX3G/
FX3U PLC main unit with a wire 2 mm?2 or thicker.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main unit).

» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the FX3GC/FX3uC
PLC main unit with a wire as thick as possible.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main unit).

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

» Install module so that excessive force will not be applied to I1/0 connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

» Connect input/output cables securely to their designated connectors.
Loose connections may cause malfunctions.

» Make sure to properly wire the terminal block in accordance with the following precautions.
Failure to do so may cause electric shock, equipment failures, a short-circuit, wire breakage, malfunctions or
damage to the product.
- The disposal size of the cable end should follow the dimensions described in the manual.
- Tightening torque should follow the specifications in the manual.

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

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

- Tightening torque should follow the specifications in the manual.

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

- Do not solder-plate the electric wire ends.

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

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.

* Make sure to properly wire to the FX Series terminal blocks in accordance with the following precautions.

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

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

- Tightening torque should follow the specifications in the manual.
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3.1 Terminal Board (M3, M3.5)

A terminal board is used for the FX3S/FX3G/FX3U Series main unit, FX2N Series input/output extension unit
(excluding some types), and FXoN Series input/output extension block.

3.1.1 Terminal block screw size and tightening torque

The terminal screw size of each product is shown in the following table. For details on the crimp-style
terminals, refer to Subsection 3.1.2.

Product Terminal screw Tightening torque
FX3s/FX3G/FX3u Series main unit, FX2N Series input/output powered M3
extension unit, FXoN/FX2N Series input/output extension block 0.5to0 0.8 Nem
FX Series terminal block M3.5

3.1.2 Termination

The solderless terminal size depends on the terminal screw size and wiring method.
- Use solderless terminals of the following size.

- Tighten the terminals to a torque of 0.5 to 0.8 Nem.
Do not tighten terminal screws exceeding the specified torque. Failure to do so may cause equipment
failures of malfunctions.

1. In the case of M3 terminal screw

* When one wire is connected to one terminal

Terminal Crimp

3.2(0.13" screw  terminal
6.2mm(0.24") ‘ﬁ /
or less \
3.2(0.13"
6.2mm(0.24") 'ﬁ—L Terminal
or less A

* When two wires are connected to one terminal

3.2(0.13")
6.2mm(0.24") 7 Terminal Crimp
or less N screw  terminal
6.3mm(0.25") /
ﬁ or more

3.2(0.13"

6.2mm(0.24") 7 = B Terminal

or less ' 6.3mm(0.25")
e—|%
or more

2. In the case of M3.5 terminal screw

* When one wire is connected to one terminal

Terminal Crimp

¢ 3.7(0.15") screw  terminal
6.8mm(0.27") 7
or less \
¢ 3.7(0.15")
6.8mm(0.27") 7 Terminal
or less \
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* When two wires are connected to one terminal
¢ 3.7(0.15")

6.8mm(0.27" ‘* Terminal Crimp
or I((ass ) @"’ screw  terminal
. 6.0mm(0.24")
or more

3.7(0.15")
6.8mm(0.27") 7 =5 Terminal
or less j

6.0mm(0.24")
ﬁ or more

3.2 European Terminal Board

The European terminal board is used for the high-speed output special adapter and the FX2NC Series input/
output extension block.

3.2.1 Cable

Applicable cables and tightening torques

Wire size (stranded/ |Tightening Termination
single wire) torque
Sinale-wi 0.3 mm?2 to 0.5 mm?2 * To connect a stranded cable, peel the sheath off the cable,
Ingle-wire (AWG22 to 20) and then twist the core before connection.
- 5 * To connect a single-wire cable, just peel the sheath off the
2-wires 0.3 mm“(AWG22) x2 cable before connection.
0.3 mm2 to 0.5 mm? 0.22to |+ Rod terminal with insulation sleeve
Rod. (AWG22-20) 0.25 Nem (recommended terminal)
te.rtrt?mal (Refer to the external Al 0.5-8WH: Manufactured by Phoenix Contact
wi ; .
insulation | view of the rod terminal + Caulking tool.*
sleeve shown in the following CRIMPFOX 6™": Manufactured by Phoenix Contact
figure.) (or CRIMPFOX 6T-F % Manufactured by Phoenix Contact)

*1. Old model name: CRIMPFOX ZA 3
*2. 0Old model name: CRIMPFOX UD 6

3.2.2 Termination of Cable End

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

Do not tighten terminal screws exceeding the specified torque. Failure to do so may cause equipment failures
or malfunctions.

+ Directly terminate the end of the stranded/single-wire cable: o Stranded wire/solid wire
- Terminate the end of the stranded cable so that "barbed wires"
cannot protrude. ilm

sl

- Do not solder-plate the end of the cable.

9mm
(0.36")

+ Terminate the cable end using a rod terminal with insulation sleeve: o Bar terminal with insulating sleeve
If the cable sheath is too thick, it may be difficult to insert the cable Insulating sleeve Contact portion
into the insulation sleeve. For this reason, select an appropriate cable \ (Crimp area)
while referring to the external view. —zé v
<Reference> 7 8mm

Manufacturer Model names Caulking tool (2061n11rr)1 (0.32"

- : 14mm(0.56"

Phoenix Contact Al 0.5-8WH CRIMPFOX 62 . : :
(or CRIMPFOX 6T-F4)

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

suofoun4
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3.3 Connector

3.2.3

Tool

3.3

For tightening the terminal, use a commercially available small screwdriver

having a straight form that is not widened toward the end as shown right.

Note:

If the diameter of screwdriver grip is too small, tightening torque will not

With
9{ straight tip
%
0.4mm 2.5mm
(0.

be able to be achieved. To achieve the appropriate tightening torque ~ (0.02") &
shown in the table on the previous page, use the following screwdriver or

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

<Reference>

Manufacturer Model names
Phoenix Contact SZS 0.4x2.5

Connector

3.3.1

Connectors conforming to the requirements of the MIL C-83503 are used for the FX3GC/FX3uc Series main

unit along with some types of FX2N/FX2NC Series input/output extension blocks.

Cable Connection To Input/Output Connector

Prepare the input/output cables while referring to the next Subsection.

Example : FX3uc-32MT/D Main unit

Input: X Output: Y Input Output
X0 | X10 YO | Y10
= X1 [ X1 Y1 [ Y11
o o o O
0oofoo X2 [ X12 Y2 | Y12
o o o O
ool oo X3 X13 Y3 Y13
o o o o
oofoo X4 | X14 Y4 | Y14
o o o o
00| oo X5 | X15 Y5 | Y15
o o o o
°©ofoo X6 | X16 Y6 | Y16
1] X7 | X17 Y7 | Y17
COM|COM COM1|COM1
o 1| o1 o 1| o1

*1: "e" means that the terminal is not used.
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3.3.2 Setup of Input/Output Connection Connector

1. Applicable connector (connector purchased at store)
Use a 20-pin (1-key) socket that conforms to the requirements of the MIL C-83503.
Preliminarily check that the peripheral parts, such as the connector cover, will not cause any interference.

Q
o)
3
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[

2. Input/output cables (optional cables manufactured by our company) I3
S 0=
Mitsubishi Electric can provide input/output cables already equipped with a connector. %g%’-
Model Length Description Connector type °a
FX-16E-500CAB-S om General-purpose input/output cable Single wire (Wire color: red)
(16’ 4" purp P P PLC side: A 20-pin connector ApX
1.5m S
FX-16E-150CAB (411" % §
. . . 25
FX-16E-300CAB 3m Cabl_e for connec_tlon of FX Series Flat caples (with tube) 5 @
(910") |terminal block to input/output connector |+ A 20-pin connector at both ends
5m For details on connection to the FX
FX-16E-500CAB (16° 4" Series terminal block, refer to the
following manuals:
FX-16E-150CAB-R 1;5": —FX3G Hardware Edition
(4711%) _sFX3Gc Hardware Edition
3m —FX3u Hardware Edition |* Round multicore cables
FX-16E-300CAB-R (910" —FX3uc Hardware Edition [+ A 20-pin connector at both ends
5m
FX-16E-500CAB-R (16’ 4")
FX-A32E-150CAB 1’.5n'1' * Flat cgbles (with tub.e) .
411" ) . + PLC side: Two 20-pin connectors in
3 Cable for connection of A Series 16-point units
m ’ -
FX-A32E-300CAB S . |ABTBXY36 connector/terminal board . S .
(910") | conversion unit to input/output Termm:tal block side: A dedicated
5m connector type connector ) .
FX-A32E-500CAB o *  One common terminal covers 32 input/
(16"4") output terminals
3. Input/output cable connectors prepared by purchaser (optional connectors manufactured
by Mitsubishi Electric)
The purchaser should prepare the cables and press-fitting tools.
Input/output connector model and number Applicable cable
of connectors included in one set (recommended cable: UL-1061) and tool
Description of parts Crimping tool
Our model (Manufactured by Daiichi Cable size (Manufactured by Daiichi
Denshi Kogyo Co., Ltd.) Denshi Kogyo Co., Ltd.)
FX2c-1/0-CON, forflat | Set of | Crimp-style connector AWG28(0.1 mm2) 357J-4674D main unit
cable 10 parts | FRC2-A020-30S 1.27 pitch, 20 cores |357J-4664N attachment
Housing HU-200S2-001
FX2c-l/O-CON-S, for |5 ot | Crimp-style contact HU-  |AWG22(0.3mm2) | 357J-5538
non-stranded cable
4118
FX2c-1/0-CON-SA, Housing HU-200S2-001
for non-stranded 5sets | Crimp-style contact HU- AWG20(0.5mm?2) 357J-13963
cable 411SA
FX-1/0-CONZ2, for flat 2 sets Crimp-style connector AWG28(0.1mm?2) 357J-4674D main unit
cable (40 Pin) FRC2-A040-30S 1.27 pitch, 40 cores |357J-4664N attachment
FX-1/0-CON2-S Housing HU-400S2-001
non-stranded cable |2 sets |Crimp-style contact HU- AWG22(0.3mm?2) 357J-5538
(40 Pin) 4118
FX-1/0-CON2-SA Housing HU-400S2-001
non-stranded cable |2 sets |Crimp-style contact HU- AWG20(0.5mm?2) 357J-13963
(40 Pin) 411SA

4. Connector already confirmed as applicable (available at stores)
Connectors manufactured by Daiichi Denshi Kogyo Co., Ltd. (shown in 3)
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4. Before Programming

This chapter describes several items that should be known before programming. They are:

» Operation of related devices, such as output pulse frequency, operation command flag, current value, and

operation monitor flag.

» lItems to be set on the PLC side

+ Items to be set on the servo amplifier (drive unit) side

+ Items to be observed in programming

List of Related Devices

Special Auxiliary Relays

— For details on related devices, refer to Section 4.2 to Section 4.4.

The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

— For details on the PLSY (FNC 57), PWM (FNC 58), and PLSR (FNC 59) instructions, refer to the
programming manual.

Device number

Corresponding

= = Function Attribute . . Refer to
Y000 | Y001 ‘Y0021 Y0032 instructions
"Instruction execution complete" PLSY PLSR,DSZR, Subsection
M8029 fla Read only| DVIT,ZRN,DRVI, 4.49
9 DRVA and so on. o
"Instruction execution abnormal PLSY,PLSR,DSZR, Subsection
M8329 end” fla Read only| DVIT,ZRN,PLSV, 442
9 DRVI,DRVA s
Acceleration/deceleration . Subsection
M xq % D bl PLSV
8338 Operation3™ rivable 439
Interrupt input specification function i
M8336 up, put spectlicalon Tunction | privable DVIT Subsection
enable ™ 4.3.7
"Pulse output monitor" flag PLSY,PLSR,DSZR, Subsection
M8340 | M8350 | M8360 | M8370 (BUSY/READY) Read only| DVIT,ZRN,PLSV, 443
DRVI,DRVA o
M8341 | M8351 | Me361 | Mgz |CLEAR signal output function Drivable | DSzRzRN | Subsection
enable™ 43.4
M8342 | M8352 | M8362 | M8372 |Zero return direction specification*4 | Drivable DSZR ‘?L;bgecnon
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable | pLSY,PLSRDSZR, f‘gbjem”
DVIT,ZRN,PLSV, W
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable DRVI,DRVA 4‘3 :‘ec on
M8345 | M8355 | M8365 | M8375 | DOG signal logic reverse™ Drivable DSZR Supsection
M8346 | M8356 | M8366 | M8376 |Zero-point signal logic reverse ™ Drivable DSZR ilgbgectlon
M8347 | M8357 | M8367 | M8377 |Interrupt signal logic reverse 67 | Drivable DVIT flgbzechon
PLSY,PWM,PLSR, Subsection
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only| DSZR,DVIT,ZRN, 444
PLSV,DRVI,.DRVA | "™
PLSY,PLSR,DSZR, Subsection
M8349 | M8359 | M8369 | M8379 Pulseo|_,|tpl_|tstop(_)ommand*4 Drivable DVIT,ZRN,PLSV, 439
DRVI,DRVA o
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Built-in Positioning Functions 4.1 List of Related Devices
Device number i Q
= = Function Attribute C.orrespo.ndlng Refer to e
Y000 | Y001 | Y002 | Y0032 instructions g
M8460 | M8461 | M8462 | M8463 |User interrupt input command ™8 | Drivable DVIT f‘;biec“m g
CLEAR signal device specification i
M8464 | MB465 | M8d66 | Msae7 |~ oo o CEVECSP Drivable | DSZRZRN | Sdbsection
function enable 434 —
o=
*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3S/FX3GC PLC. % ;
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC. é

*3.  Only available for FX3uc PLC Ver. 2.20 or later and FX3S/FX3G/FX3GC/FX3U PLC.
*4.  Cleared when PLC switches from RUN to STOP.

*5.  Only available for FX3uc PLC Ver. 1.30 or later and FX3u PLC. ApX.
*6.  Only available for FX3U/FX3uc PLC.
*7.  For the user interrupt input command, the logical NOT function will not be activated. g ;;“,‘
*8.  Only available for FX3uc PLC Ver. 2.20 or later and FX3U PLC. éé
o
=}
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4 Before Programming
4.1 List of Related Devices

41.2

Special Data Registers

The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number

Data

Initial

Corresponding

= = Function . . Refer to
Y000 Y001 Y002"1 Y0032 length | value instructions
interruptinput ) Subsection
| 16-bit - DVIT
D8336 specification 4.3.7
p8340 |-°" |ps3so [-°% |pesso [F°%- |psaro | OV
order order order order | Current value , DSZRDVIT, |o \cection
Fiah iah iah ioh register 32-bit 0| ZRN,PLSV, 4.41
D8341 | "I Ipg3st | 19" |pg3et |9 |pga7e | 9™ |[PLS] DRVIDRVA |
order order order order
Bias speed DSZR,DVIT, Subsection
D8342 D8352 D8362 D8372 [Hz] P 16-bit 0| ZRN,PLSV, 426
DRVI,DRVA -
8343 | =% |pgas3 |FO |pa3es |-V |peara |FOW i
order order order order |Maximum _ DSZR,DVIT,  |o e ction
e —— —— ———Speed 32-bit 100,000 ZRNPLSV, |M°8
D8344 | 9" Ipg3sa |9 pgaea |9 |pg3za |9 |[Hz] DRVIDRVA |©“
order order order order
D8345 D8355 D8365 Dg3rs  |Creepspeed | e i | 1000 DSZR Subsection
[Hz] 424
Low- Low- Low- Low-
D8346 | rder |P83% | order |P8366 | orger |P8376 | orger |Zero retum . Subsection
Hioh ™ Hiah Hioh speed 32-bit | 50,000 DSZR 423
D8347 | 9" Ipg3s7 |9 |pg3e7 | 9" |pgar7 | 19 |[Hz] -
order order order order
Acceleration DSZR,DVIT, Subsection
D8348 D8358 D8368 D8378 time 16-bit 100 ZRN,PLSV*4, 427
[ms] DRVI,DRVA -
Deceleration DSZR,DVIT, Subsection
D8349 D8359 D8369 D8379 time 16-bit 100 ZRN,PLSV*4, 428
[ms] DRVI,.DRVA o
CLEAR Subsecti
D8464 D8465 D8466 D8467  |signal device | 16-bit | - DSZRZRN |, 27"
specification™® e

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3GC PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

*3.  Only available for FX3uc PLC Ver. 1.30 or later and FX3U PLC.
However, the user interrupt input command can be specified only if the FX3U/FX3uc PLC Ver. 2.20 or later is used.

*4.  This instruction is valid only during operation with acceleration/deceleration.
*5. Only available for FX3uc PLC Ver. 2.20 or later and FX3S/FX3G/FX3GC/FX3u PLC.
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4.2  Setting of Various Items Regarding Speeds

Specify the output pulse frequency using the operand of each instruction or the related device to determine
the output pulse frequency, zero return speed, or creep speed.

o)
o
3
3
o
=
8
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4.2.1 Setting of Various Items Regarding Instructions and Speeds

1. Interrupt Positioning (DVIT) instruction, drive to increment (DRVI) instruction, and drive to
absolute (DRVA) instruction

For these instructions, it is necessary to specify the maximum speed, bias speed, acceleration time, and
deceleration time using the related devices in addition to the output pulse frequency specified by the operand

u-jing
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of the instruction. Aox
— For operation of DVIT instruction, refer to Chapter 9. PX.

— For operation of DRVI or DRVA instruction, refer to Chapter 8. §5<T

— For details on each setting item, refer to Subsection 4.2.2, and Subsection 4.2.5 to Subsection 4.2.8 §13
Maximum speed § °

Initial value: 100,000 Hz
Output pulse frequency

Actual e -—--= Actual
acceleration time9 E// i \\E < deceleration time
, / hR

}
1
]
]
i
I
I
i
Bias speed :
Initial value: 0 Hz$ i $Blas speed

Current 7, ACC%I;I:tion Decglr(:?tion AN Target
position position

Initial value: 100 ms Initial value: 100 ms

Number of (S1-)

output pulses

2. Variable speed Pulse Output (PLSV) instruction
For the variable speed pulse output (PLSV) instruction, it is necessary to specify the maximum speed, bias
speed, acceleration time, and deceleration time using the related devices in addition to the output pulse
frequency specified by the operand of the instruction. However, note that the acceleration time and the
deceleration time are only valid during acceleration/deceleration (M8338 = ON).
— For operation of PLSV instruction, refer to Chapter 10.
— For details on each setting item, refer to Subsection 4.2.2, and Subsection 4.2.5 to Subsection

4.2.8.
1) When acceleration/deceleration is being performed (M8338 = ON)
Maximum speed
Actual Initial value: 100,000 Hz 5 Actual
jon ti L o deceleration time
acceleration time — /,: Output pulse : ion ti
/1 frequency (S-) |
| i
1 I
1 I
| |
. I
. Bias speed | | Bias speed
Initial value: 0 Hz ! : v
Acceleration Deceleration
Current —7 time \l | time
position T < >t t
Initial value: 100 ms Initial value: 100 ms

2) When acceleration/deceleration is not performed (M8338 = OFF)

Maximum speed
initial value: 100,000z {;

I

! Output pulse !
If the frequency value is frequency(S+)
less than the bias speed !
I
I
I

value, the frequency will
not be output.

Bias speed N Bias speed
Initial value: 0 Hz i
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3. Zero return instruction with DOG search function (DSZR)
For this instruction, it is necessary to specify the maximum speed, bias speed, acceleration time, deceleration
time, zero return speed, and creep speed using the related devices.
— For operation of DSZR instruction, refer to Section 6.2.
— For details on each setting item, refer to Subsection 4.2.3 to Subsection 4.2.8.

Deceleration time Acceleration time
s> >
Initial value: | | Initial value:
100 ms KL . v 100 ms

,/ |Maximum speed
K Initial value: \
Y 100,000 Hz \

Zero return speed
Initial value: 50,000 Hz

Current value register = "0" <
Creepspeed 't | | | = —=R-"————-—----
Initial value: Bias speed
1,000 Hz Initial value: 0 Hz
DOG
Current position —71
Rear end Front end

1
i

Zero-phase signal :

(X000 to X007)"1 | : :
I

|
CLEAR signal — 1 ms or less

k——>]20 ms + 1 scan time (ms)

*1. X000 to X005 for FX3s PLC.

4. Zero return (ZRN) instruction

For this instruction, it is necessary to specify the maximum speed, bias speed, acceleration time, and
deceleration time using the related devices in addition to the zero return speed and the creep speed specified
by the operand of the instruction.
— For operation of ZRN instruction, refer to Section 6.1.
— For details on each setting item, refer to Subsection 4.2.5 to Subsection 4.2.8.

Deceleration time Acceleration time
<>

Initial value: | | Initial value:

100 ms 7 v 100 ms
,/ | Maximum speed

’ Initial value: \
/ 190,000 Hz \\
<

Zero return speed

Creep speed (Sz.)

Bias speed
Initial value: 0 Hz

I
| DOG Current positionj

CLEAR SM RearI end Front end
HI 1 ms or less
20 ms + 1 scan time (ms)
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422

Setting of Output Pulse Frequency (DVIT, PLSV, DRVI, and DRVA Instructions)

Set the output pulse frequency using the operand of each instruction. In this case, the setting range depends
on the instruction (see the following table).

However, even in the setting range of each instruction, if the set value of the output pulse frequency is more

than the maximum speed value, the operation will be performed at the maximum speed. If the set value of the
output pulse frequency is less than the bias speed value, the operation will be performed at the bias speed.

— For operation of DVIT instruction, refer to Chapter 9.

— For operation of PLSV instruction, refer to Chapter 10.

— For operation of DRVI or DRVA instruction, refer to Chapter 8.

Setting range
Instruction | Operand [ 16-bit operation | 32-bit operation Instruction format
(Hz) (Hz)

D1e D2e

e

‘

°
[

DVIT .
o struction™ 10 to 32767 10 t0 200,000 | | DVIT | (S1e) | (S2e

PLSV -32768 to -1, -200,0002 to -1,

instruction +1to0 32767 +1 to 200,000 PLSV : Die D22) I

e

DRVI N

i struction 101032767  [101t0200,000" | i DRVI | (S10) | (S20) (D29) |-
DRVA 101032767 10102000007 | —— prvA | G | @) | ) | G20 L
instruction 2 ,

*1. If FX3U-2HSY-ADP is not used, note that the frequency value cannot be more than 100,000 Hz.
*2.  If FX3u-2HSY-ADP is not used, note that the frequency value cannot be less than -100,000 Hz.

*3.  Only available for FX3u/FX3uc PLCs.
Caution:

» To use the main unit (transistor output), set the output pulse frequency (absolute value) to 100,000 Hz or less.
If more than 100,000 Hz is output from the transistor output of the main unit to perform operation, it may cause PLC
failure.

« Set the output pulse frequency so that the output pulse frequency value is less than the maximum frequency value
of the servo amplifier (driver unit).
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423

Setting of Zero Return Speed (DSZR/ZRN Instruction)

Use the related device or the operand of the instruction to set the zero return speed.
The zero return speed setting range is shown in the following table.
Be sure to set the zero return speed so that the relation with the other speeds can be "bias speed < zero
return speed < maximum speed". If the set value of the zero return speed is more than the maximum speed
value, operation will be performed at the maximum speed.
— For operation of DSZR instruction, refer to Section 6.2.
— For operation of ZRN instruction, refer to Section 6.3.

Setting range

Operand or i _
Instruction related 16'b'_t 32'bft Instruction format
device operation | operation
(Hz) (Hz)

=Y000 |D8347,D8346

DSZR [(5 = .
o Y001 |D8357.D8356| 11 500 goo™ — i
(O =Y0022 | D8367,D8366 | Initial value: 50000 G |G | @9 | @20

ction

=y003"3 | D8377,D8376

10t
ZRN instruction ;207t6°7 2000;0*1 —i— ZRN | (S19) | (S29) ]

*1. If FX3u-2HSY-ADP is not used, note that this value cannot be more than 100,000 Hz.
*2. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.

*3. Y003 is available only when two high-speed output special adapters are connected to the FXsu PLC.
Caution:

* When using the transistor outputs of the main unit, set the pulse frequency for the zero return speed to less than
100 kHz.
If a pulse higher than 100 kHz is output from a transistor output of the main unit to perform an operation, PLC failure
may occur.

» Set the zero return speed so that the set value of the zero return speed is less than the maximum frequency value
of the servo amplifier (driver unit).
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4.2.4 Setting of Creep Speed (DSZR/ZRN Instruction)

Use the related device or the operand of the instruction to set the creep speed.
The creep speed setting range is shown in the following table.
Be sure to set the creep speed so that the relation with the other speeds is "bias speed < creep speed <

32767 Hz "

(e
o)
3
=]
<]
=]
g
3
[

— For operation of DSZR instruction, refer to Section 6.2.
— For operation of ZRN instruction, refer to Section 6.3.

u-jing

suofoun4
Buiuonisod

Setting range

16-bit 32-bit
operation | operation
(Hz) (Hz)

Operand or
related
device

Instruction Instruction format

>

uoIoBULNY) =S

<

D8345
D8355
D8365
D8375

=Y000
=Y001
=Y002"2
=Y003™3

9|dwex3

DSZR
instru-
ction

10 to 32767

Initial value: 1000 DSZR

G | @9

— —

6D

ZRN

ZRN instruction 10 to 32767 - G1o) | (S20) | B30 —

*1. If the maximum speed is set to less than 32767 Hz, note that this value (32767 Hz) will automatically
be changed to the maximum speed.

*2. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*3. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

425

Setting of Maximum Speed

Set the maximum speed to determine the upper limit value for the output pulse frequency and the zero return

speed.
Use the devices shown in the following table to determine the maximum speed for each pulse output

destination device.

Setting range

Maximum
speed

Pulse output

L . Initial value
destination device

High-speed output special
adapter

Transistor output of main
unit

Y000

D8344,D8343

Y001

D8354,D8353

Y002

D8364,D8363

100,000Hz

Y0032

D8374,D8373

10 to 100,000 Hz:

If the value is set to 9 Hz or
less, the maximum speed will
be automatically set to 10 Hz.

10 to 200,000 Hz:

If the value is set to 9 Hz or
less, the maximum speed will
be automatically set to 10 Hz.

*1.
*2.

Caution:

Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3acc PLC.
Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

» To use the main unit (transistor output), set the output pulse frequency (absolute value) to 100,000 Hz or less.
If more than 100,000 Hz is output from the transistor output of the main unit to perform operation, it may cause PLC
failure.
+ Set the output pulse frequency so that the output pulse frequency value is less than the maximum frequency value
of the servo amplifier (driver unit).
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4.2.6

Setting of Bias Speed

4.2.7

To control the stepping motor using each positioning instruction, set the bias speed considering the
resonance range of the stepping motor and the self-starting frequency.

Use the devices shown in the following table to determine the bias speed for each pulse output destination
device.

Pulse output

destination device Bias speed | Initial value Setting range
Y000 D8342 )
1/10 or less of maximum speed:
Y001 D8352 OHz If the value is set to more than 1/10 of the maximum speed,
Y002 D8362 the bias speed will be automatically set to 1/10 of the

Y0032 D8372 maximum speed.

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

Setting of Acceleration Time

Set the time required for acceleration from the bias speed to the maximum speed.

If the output pulse frequency is less than the maximum speed, the actual acceleration time will be shorter than
the set acceleration time.

If the variable speed pulse output (PLSV) instruction is used, the set acceleration time is only valid during
acceleration/deceleration (M8338 = ON)’3.

Use the devices shown in the following table to determine the acceleration time for each pulse output
destination device.

FUED CIL I (RO UL Initial value Setting range
destination device Time
Y000 D8348 50 to 5,000 ms:
Y001 D8358 If the value is set to 49 ms or less, the acceleration time will
Y0021 D8368 100ms be automatically set to 50 ms. If the value is set to 5,001 ms
or more, the acceleration time will be automatically set to
Y0032 D8378 5,000 ms.

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  Only available for FX3uc PLC Ver. 2.20 or later and FX3s/FX3c/FX3cc/FX3u PLC.
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4.2.8 Setting of Deceleration Time

Set the time required for deceleration from the maximum speed to the bias speed.

If the output pulse frequency is less than the maximum speed, the actual deceleration time will be shorter
than the set deceleration time.

If the variable speed pulse output (PLSV) instruction is used, the set deceleration time is only valid during
acceleration/deceleration (M8338 = ON)3.

Use the devices shown in the following table to determine the deceleration time for each pulse output
destination device.

o)
o
3
3
o
=
&
3
«w

u-jing
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Pulse output Deceleration . .
s . - Initial value Setting range
destination device Time A
Y000 D8349 50 to 5,000 ms: PX.
Y001 D8359 If the value is set to 49 ms or less, the deceleration time will § ;%1
" 100ms be automatically set to 50 ms. If the value is set to 5,001 ms §13
Y002 D8369 e ) i 2o
or more, the deceleration time will be automatically set to S
Y0032 D8379 5,000 ms.

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  Only available for FX3uc PLC Ver. 2.20 or later and FX3s/FX3c/FX3cc/FX3u PLC.
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4.3

Various Special Relays for Operation Commands

4.3.1

Forward Rotation Limit and Reverse Rotation Limit

When using the servo motor, the forward rotation limit and the reverse rotation limit can be set for the servo
amplifier.

To use the DOG search function for zero return, or to set the forward rotation limit or the reverse rotation limit
for operations other than zero return using the PLC, set the forward rotation limit 1 (LSF) and reverse rotation
limit 1 (LSR) for the PLC so that these limit switches can be activated before the forward rotation limit 2 or
reverse rotation limit 2 of the servo amplifier.

As shown in the following figure, interlock the forward rotation limit 1 (LSF) with the forward limit relay, and the
reverse rotation limit 1 (LSR) with the reverse limit relay. If the forward limit relay or the reverse limit relay turns
ON, the motor will perform operation depending on the output instruction as shown in the following table.
Reverse rotation limit 2  Reverse rotation limit 1~ Forward rotation limit 1 Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)

controller side) controller side)
LSR LSF

Servo motor F F ? % %

Reverse rotation <— —> Forward rotation

Forward rotation limit 1
F M8343) Forward limit relay for YOOO

Reverse rotation limit 1

} M8344) Reverse limit relay for YO00

Use the relays shown in the following table to determine the forward rotation limit and the reverse rotation limit
for each pulse output destination device (Y000, Y001, Y002, Y003).

Corresponding instruction and stop
LGRS Forward limit Reverse limit 4
destination | | PLSV instruction LA, AN 2R
device relay refay (M8338*3 =OFF) PLSV(M8338 3 =0N), Dva,
and DRVA instructions
Y000 M8343 M8344 . ) . .
If the corresponding rotation If the corresponding rotation
Y001 M8353 M8354 limit relay is turned on, the limit relay is turned on, the
Y002" M8363 M8364 pulse output (operation) will speed will decelerate, and the
Y0032 M8373 M8374 immediately stop. operation will stop.

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

*3. MB8338 is supported in the FX3uc PLC Ver. 2.20 or later and FX3s/FX3c/FX3cc/FX3u PLC. If an FX3auc
PLC is used and its version is below Ver. 2.20, the PLSV instruction will perform operation in the
M8338 = OFF mode (will perform operation without acceleration/deceleration).

*4.  Only available for FX3u and FX3uc PLCs.
Note:

If the forward rotation limit (LSF) and the reverse rotation limit (LSR) cannot be set, observe the following
items:

» Even if forward rotation limit 2 or reverse rotation limit 2 turns ON and the servo motor is automatically
stopped, the positioning instruction currently being activated cannot recognize the motor being stopped.
Therefore, pulses will be continuously output until the instruction is deactivated.

* The DOG search function of the DSZR instruction (zero return instruction with DOG search function)
cannot be used.
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4.3.2 Immediate Stop of Pulse Output (Pulse Output Stop Command Relay)

During the execution of a positioning instruction, if the pulse output stop command relay is turned on, the
pulses being output will immediately stop.

To output pulses again, turn off the pulse output stop command relay, deactivate (turn off) the positioning
instruction, and then activate the instruction again (turn it on again).

The following table shows the pulse output stop command relay of each pulse output destination device.

Pulse output destination Pulse output stop

device command relay Operation
M MESAS Duri [ tputti tion, if the pul tput st
Y001 M8359 uring pulse outputting operation, if the pulse output stop

command relay of the corresponding pulse output
Y002 M8369 destination device is turned on, the pulse outputting
operation will immediately stop.

Y0032 M8379

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

Note:

Use these relays only if immediate stop is absolutely needed to avoid dangers. Since the motor is
immediately stopped, use of these relays may damage the system. For normal STOP operation (decelerate
to stop), use the "instruction OFF" function or "forward/reverse limit relay."

However, note that if the PLSV instruction is used together with the "instruction OFF" function or the "forward/
reverse limit relay" in the M8338 = OFF mode (operation without acceleration/deceleration), operation will
immediately stop.

4.3.3 Designation of Zero Return Direction (DSZR/ZRN Instruction)

Use the DSZR instruction (zero return instruction with DOG search function) or ZRN instruction (zero return
instruction) to specify the zero return direction*1. The zero return direction depends on the instruction.
— For operation of DSZR instruction, refer to Section 6.2.
— For operation of ZRN instruction, refer to Section 6.3.

Reverse rotation limit 2  Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

Servo motor F F IE] I% I%
|SssusssseunEEEEEEEEEEEEEEEEEEE L EEEEEEEEEELEEEAEEEEEELEEEEEEELEEAEAEEEAEAEA AR REBEEE
u:l:t[l]

Reverse rotation <— —> Forward rotation

*1. If the DSZR instruction (zero return instruction with DOG search function) is used, zero return will be
performed in the direction of the first operation.

1. Zero return instruction with DOG search function (DSZR instruction)
Turn on or off the zero return direction specification relay shown in the following table to specify the zero
return direction.

Pulse output Zero return direction . .
- . e o Description of setting
destination device specification relay

Y000 M8342 .
To perform zero return in the forward

Y001 M8352 rotation direction:Turn on the relay.

Y0022 M8362 To perform zero return in the reverse

Y0033 M8372 rotation direction:Turn off the relay.

*2. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*3. Y003 is available only when two high-speed output special adapters are connected to the FXsu PLC.
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Command
input
"t RST M10
M12
RST M11
SET M12

2. Zero return instruction (ZRN instruction)

Zero return will be performed in the reverse rotation direction only.
(During zero return, the value indicated by the current value register will be decreased.)

To perform zero return in the forward rotation direction using the ZRN instruction (zero return instruction):

To perform zero return in the forward rotation direction, create a program to control the output (Y) relay set as
a "rotational direction signal" as follows:

— For details on programming, refer to Section 4.7.

— To use the main unit (transistor output), refer to Section 4.8.

— To use a high-speed output special adapter, refer to Section 4.9.

a) Turn on YOIOO (rotational direction signal).

b) Refresh YIIOOI output using the REF (FNC 50) instruction.

c) Execute the ZRN instruction (zero return instruction).

d) Using the execution completion flag (M8029) of the ZRN instruction (zero return instruction), reset YIJ[J
(rotational direction signal).

Example program:
The following program uses Y004 as the rotational direction signal for Y000.

a) Turns on (sets) Y004 as the
SET Y004 [ rotational direction signal of YO00
(pulse output destination).

FNC 50 L | b) Refreshes Y000 to Y007.
REFD Y000 K8 )

FNC156 i i
DZRN (S19) | (S22) | (Ss.) | Y000 [ c)Executes ZRN instruction.

M8029 d) Resets the rotational direction
' RST Y004 signal (Y004) using the instruction
execution complete flag.
SET M10  Origin data reading completion flag
RST M12
M8III529 Resets the rotational direction signal

RST Y004 (Y004) using the instruction
execution abnormal end flag.

SET M11 = Abnormal end of zero return

RST M12  —
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4.3.4 CLEAR Signal Output (DSZR/ZRN Instruction)

The DSZR instruction (zero return instruction with DOG search function) and ZRN instruction (zero return
instruction) can stop the workpiece at the origin, and can output the CLEAR signal.
If it is necessary to output the CLEAR signal after zero return, turn on the "CLEAR signal output function
enable" relay. The following table shows the "CLEAR signal output function enable" relay of each pulse
output destination device (Y000, Y001, Y002, Y003).
Use an FX3uc PLC Ver. 2.20 or later and FX3s/FX3c/FX3cc/FX3u PLC to specify the CLEAR signal output
device.

— For operation of DSZR instruction, refer to Section 6.2.

— For operation of ZRN instruction, refer to Section 6.3.

1. If it is not necessary to use the CLEAR signal device specification function, or if an FX3uc PLC
below Ver. 2.20 is used:

Pulseoutput | Status Of "CLEAR | g5 of "CLEAR signal _ _
destination SIgr_1aI output device specification CLEAR signal device

device function enable" f . ble" rel number

relay unction enable" relay

Y000 M8341=0ON M8464=0FF Y004

Y001 M8351=0ON M8465=0FF Y005

Y002" M8361=0ON M8466=0OFF Y006

Y0032 M8371=0ON M8467=0FF Y007

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FXsu PLC.

2. Ifitis necessary to use the CLEAR signal device specification function:

‘ Ver.1.00"-}\ ‘ Ver.1.00"-}\ ‘ Ver.1.40"#\ ‘ Ver.2.20 nmp \ ‘ Ver.2.20 nmp \

Turn on "CLEAR signal device specification function enable" relay to specify the CLEAR signal output device
(output Y) for the pulse output destination device using the CLEAR signal device specification register.

Pulseoutput | Status of "CLEAR | Status of "CLEAR signal CLEAR signal device number
destination | signal output function device specification CLEAR signal device | Initial value (CLEAR
device enable" relay function enable” relay | specification register signal device)
Y000 M8341=0ON M8464=0ON D8464 -
Y001 M8351=0N M8465=0ON D8465 -
Y0023 M8361=ON M8466=0ON D8466 -
Y003™ M8371=0ON M8467=0ON D8467 -

*3. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*4. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

— For the CLEAR signal device specification method, refer to the next page.

When using a high-speed output special adapter:

The output devices initially set for the CLEAR signal of the DSZR/ZRN instruction are the same output
devices as the "direction signal / reverse pulse train (rotation direction signals)" of the high-speed output
special adapters. Be sure to specify output numbers of other transistor outputs using the CLEAR signal
device specification function.

suonoun4
Buiuonisod

>

uoIBUL0Y) =S

(@)
o
3
=
o
S
5
3
7]

u-jing

<

9|dwex3




FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition 4 Before Programming
Built-in Positioning Functions 4.3 Various Special Relays for Operation Commands

CLEAR signal device specification method:

1) Write the CLEAR signal output (Y) device number in the "CLEAR signal device specification” register with
a hexadecimal number (expressed in octal numbers).
e.g. setting HO010 means Y010. When setting HO008, an operation error occurs because Y008 does not
exist.

2) Turn on the "CLEAR signal output function enable" relay and "CLEAR signal device specification function
enable" relay to specify the CLEAR signal device.

3) Execute the DSZR instruction (zero return instruction with DOG search function) or ZRN instruction (zero
return instruction).

Example program:
The following figure shows a program that can specify Y010 as the CLEAR signal output device for YO00
(pulse output destination device):

MS(I)OO ENC 12 Specifies the Y010 as the CLEAR signal output device for
RU MOVP HO010 | D8464 4  vqooo (pulse output destination device).
monitor V8464 Turns on "CLEAR signal device specification function enable"
relay for YOOO (pulse output destination device).
M8341 Turns on the "CLEAR signal output function enable" relay.

4.3.5 Change in Logic of Near-Point (DOG) Signal (DSZR Instruction)
Turn on or off the "DOG signal logic reverse" relay to specify the logic of the near-point (DOG) signal of the
DSZR instruction (zero return instruction with DOG search function). Use the operand ((S1-) ) of the
instruction to specify the near-point (DOG) signal.
— For operation of DSZR instruction, refer to Section 6.2.
Pfllse. OUtPUt. oS siggal jSgle Description of setting
destination device reverse" relay
Y000 M8345
OFF: Positive logic (Turning on the input will turn on the near-
Y001 M8355 point signal.)
Y002" M8365 ON: Negative logic (Turning off the input will turn on the near-
V0032 M8375 point signal.)
*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
4.3.6 Change in Logic of Zero-Phase Signal (DSZR Instruction)

Turn on or off the Zero-point signal logic reverse" relay to specify the logic of the zero-phase signal of the

DSZR instruction (zero return instruction with dog search function). Use the operand ((Sz2-) ) of the instruction
to specify the zero-phase signal.
— For operation of DSZR instruction, refer to Section 6.2.

Pylse_ output_ Zc_aro-pomt ?'lgnal Description of setting
destination device | logic reverse" relay
Y000 M8346 » . . . .
OFF: Positive logic (Turning on the input will turn on the zero-
Y001 M8356 phase signal.)
Y002 M8366 ON: Negative logic (Turning off the input will turn on the zero-
Y0032 M8376 phase signal.)

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
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4.3.7 Designation of Interrupt Input Signal for DVIT Instruction

The interrupt input signal of the interrupt positioning (DVIT) instruction depends on the pulse output
destination device as shown in the following table.

Use an FX3uc PLC Ver. 1.30 or later to use the interrupt input specification function.

Use an FX3u/FX3uc PLC Ver. 2.20 or later to set the user interrupt input command.

— For operation of DVIT instruction, refer to Chapter 9.

Interrupt input signal

Pulse output If it is not necessary to use the
destln_atlon interrupt input specification function |If it is necessary to use the interrupt input specification
device (M8336 = OFF), or if an FX3uc PLC function (M8336 = ON)
below Ver. 1.30 is used
Y000 X000 D8336=HO O O O
L Interrupt input for Y000
Y001 X001 (pulse output destination device)
Interrupt input for YOO 1

(pulse output destination device)

Y002 X002 Interrupt input for Y002
(pulse output destination device)

Interrupt input for YO03
(pulse output destination device)

Y003™ X003

*1. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

Designation of interrupt input using M8336 interrupt input specification function:

1) Turn on M8336.
2) Set the interrupt input number (X000 to X007) in D8336, or specify the user interrupt input command 2.

— For specifying the settings, refer to the following description.

D8336=HO O O O

L Interrupt input for YO00
(pulse output destination device)
Interrupt input for Y001
(pulse output destination device)
Interrupt input for Y002
(pulse output destination device)

Interrupt input for YO03
(pulse output destination device)

Setting value Description of setting
0 Specifies X000 for the interrupt input signal.
1 Specifies X001 for the interrupt input signal.
2 !
7 Specifies X007 for the interrupt input signal.

Specifies the user interrupt input command 2 for the interrupt input signal.

Pulse output destination device User interrupt input command
g2 Y000 M8460
Y001 M8461
Y002 M8462
Y003™ M8463
9to E™ Do not specify these values.
F Set "F" for a pulse output destination device if the device is not used for the interrupt

positioning (DVIT) instruction.
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*2.

A device can only be specified if an FX3u/FX3uc PLC Ver. 2.20 or later is used.

When using an FX3uc PLC below Ver. 2.20, if "8" is set and then the specified interrupt positioning
(DVIT) instruction turns ON, an operation error (error code: K6763) will occur, and the instruction will
not cause any operation.

*3.
*4.

Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
After setting a number in the range of 9 to E for the interrupt input signal, if the corresponding interrupt

positioning (DVIT) instruction turns ON, an operation error (error code: K6763) will occur, and the
instruction will not cause any operation.

Example program:

The following program specifies the interrupt input signal for each pulse output destination device as shown in

the following table.

Y000 X003 3
Y001 M8461 8
Y002 Unused F
Y003 Unused F

*5.

43.8

MB8000
: FNC 121 | Erg3

} D8336
RUN monitor MOVP

M8336

Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

Change in Logic of interrupt input Signal (DVIT Instruction)

Turn the "Interrupt signal logic reverse" relay ON or OFF to specify the logic of the interrupt input signal of the
interrupt positioning (DVIT) instruction.

— For operation of DVIT instruction, refer to Chapter 9.
— For details on the interrupt input signal designation method, refer to

Subsection 4.3.7.

Pulse output
destination device

"Interrupt signal logic
reverse" relay

Description

Y000 M8347
Y001 M8357
Y002 M8367 ON:
Y003™ M8377

OFF: Positive logic (Turning the input ON will turn on the

interrupt input signal.)
Negative logic (Turning the input OFF will turn on the
interrupt input signal.)

*1. Y003 is available only when two high-speed output special adapters are connected to the FXsu PLC.

Caution:

If a user interrupt input command (M8460 to M8463) is specified in the interrupt input signal, the logic of the
user interrupt input command cannot be specified. This is because turning on the user interrupt input
command will turn on the interrupt input signal.
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4.3.9 Acceleration/Deceleration by PLSV Instruction

‘ Ver.1.00u-}\ ‘ Ver.1.00u#\ ‘ Ver.1.40 ump \ ‘ Ver.2.20 ump \ ‘ Ver.2.20 ump \

Using an FX3uc PLC Ver. 2.20 or later and FX3s/FX3a/FX3cc/FX3u PLC, if acceleration/deceleration operation
(M8338) is turned on, the variable speed pulse output (PLSV) instruction will be activated to accelerate/
decelerate the operation.

This means that if the command value of the output pulse frequency is changed, the operation will be
accelerated or decelerated to the changed output pulse frequency depending on the specified acceleration/
deceleration time.

— For operation of PLSV instruction, refer to Chapter 10.

Maximum speed
Initial value: 100,000 Hz

pulse
frequency

) 7
- iBias speed

Deceleration time

Bias speed
Initial value: 0 Hz

-

Acceleration
time

Initial value: 100 ms Initial value: 100 ms

Caution:

» To enable acceleration/deceleration, turn on M8338 first, and then activate the variable speed pulse output
(PLSV) instruction.

+ If acceleration/deceleration is enabled, the variable speed pulse output (PLSV) instructions of all the pulse
output destination devices will accelerate/decelerate with the same time. This means that acceleration/
deceleration cannot be specified separately for each pulse output destination device.
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44

Current Value and Flag for Monitoring of Operation

441

Current Value

During positioning operation, use the current value register to check the current value positioning address.
The current value will be increased or decreased depending on the rotation direction. The following table
shows the current value register (32-bit) of each pulse output destination device.

Pulse output destination device Current value register (32-bit)
Y000 D8341,D8340
Y001 D8351,D8350
Y002™1 D8361,D8360
Y0032 D8371,D8370

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

Caution:

The current value changes between -2,147,483,648 and 2,147,483,647. However, if an overflow or underflow
occurs, the value changes as shown below. Check the value carefully.

« If the current value is increased past the maximum value, the minimum value will be indicated.
» If the current value is decreased below the minimum value, the maximum value will be indicated.

Necessity of zero return:

If the specified forward rotation pulse or reverse rotation pulse is output, the current value register will
increase or decrease the current value. Upon turning off the power of the PLC, however, the current value
stored in the current value register will be erased. For this reason, after turning the power on again, be sure to
adjust the current value of the current value register to the current position of the machine. For this
adjustment, use the zero return instruction or the Absolute Current Value Read instruction (absolute position
detection system) shown below:
— For details on DSZR instruction, refer to Section 6.2.
— For details on ZRN instruction, refer to Section 6.3.
— For details on ABS instruction, refer to Chapter 7.

Instruction Description
DSZR(FNC150) Zero return instruction with DOG search function
ZRN(FNC156) Zero return instruction (without DOG search function)
ABS(FNC155)™3 Absolute Current Value Read instruction

*3. The absolute position detection function applies for the MR-J4JA, MR-J3LJA, MR-J2STIA, MR-J2[JA,
or MR-HOIA servo amplifiers. If one of these servo amplifiers is used and mechanical zero return is
performed only once just before turning off the power, the current value will not be erased even after
power-off.

After turning on the power again, read out the stored current value using the ABS (FNC155)
instruction of the PLC. This means that the current value can be obtained without performing zero
return just after turning on the power again.
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4.4.2 Completion of Instruction Execution ("Instruction execution complete" Flag,
"Instruction execution abnormal end" Flag)

o)
o
3
3
o
=
8
3
«w

Use the "Instruction execution complete” flag or "Instruction execution abnormal end" flag to check whether
execution of the positioning instruction has been completed properly.
The "Instruction execution complete" flag and "Instruction execution abnormal end" flag are turned on or off
after each instruction. Use these flags just after the execution of each instruction.

— For programming details, refer to Subsection 4.7.4.
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+ "Instruction execution complete" flag (M8029): Will be turned on if the instruction is executed properly.*1

+ "Instruction execution abnormal end" flag (M8329): Will be turned on if the instruction is not executed
properly.
*1.  Will not be turned on for execution of the PLSV instruction.
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Caution:

If the "Instruction execution complete" flag or "Instruction execution abnormal end" flag is turned on, then the
execution of the instruction (pulse outputting operation, etc.) is complete. However, it is not certain whether
the servo motor has stopped or not. Check the "positioning completion" signal of the servo amplifier (drive
unit) to determine whether the servo motor has stopped.

4.4.3 "Pulse Output Monitor" (BUSY/READY) Flag

Use the "pulse output monitor" (BUSY/READY) flag to check whether pulses are being output to the pulse
output destination device. The following table shows the "pulse output monitor" (BUSY/READY) flag of each
pulse output destination device.

Pulse output "Pulse output monitor" Status of flag and pulse
destination device (BUSY/READY) flag gandp
Y000 M8340
Y001 M8350 Outputting pulse (BUSY):Flag = ON
Y002"! M8360 Pulse outputting stopped (READY):Flag = OFF
Y0037 M8370

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

4.4.4 "Positioning Instruction Activation" Flag

Use the "positioning instruction activation" flag of each pulse output destination device to check whether or
not a positioning instruction is being executed for the pulse output destination device. Use this flag to prevent
simultaneous activation of two or more positioning instructions for the same pulse output destination device.

Pulse output "Positioning instruction
destination device Activation" flag SELID G el e
Y000 M8348 ON: The positioning instruction is being activated for the
Y001 M8358 corresponding pulse output destination.
- (Even after instruction execution is completed, if the

Y002™ M8368 instruction is still being activated, the flag will not be
turned off.)

Y0032 M8378 OFF: The positioning instruction is not being activated for the
corresponding pulse output destination.

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
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4.5 Setting of Various Items on PLC Side

4.5.1 Setting of Common Items Using Program

For each pulse output destination device (Y000, Y001, Y002*1, YOO3*2), set the items shown in the following
table without using the operand of the instruction.

i Setting device Instruction
Esting Refer to
item Y000 | Y001 |Y002" | Y0032 |DSZR| ZRN | ABS | TBL"3| PLSV |DVIT*| DRVI | DRVA
Items related to speed
Maximum  |D8344,|D8354,(D8364,(D8374,| , | , | _ | e | v | v | v | v S“t?;:c'
speed® D8343 |D8353 |D8363 |D8373 AoE
Subsec-
Bias speed |D8342 |D8352 |D8362 |D8372 | v | V - | ve |V v v v tion
4.2.6
. Subsec-
Accelerat * )
oo RTEON | ng34g |D83s8 [D83es [Ds378 | v | vV | - | ve | vV | v | v | vV | ton
time 427
: Subsec-
Decelerat * )
eeT SO | ng34ag |D8359 |D8369 [D8379 | v | v | - | v v | vV | v | ¥ | ton
time 4.2.8
Zeroretum |D8347, |D8357, D836, 8377, | o | | | [ | | | |Susee
speed’® D8346 |D8356 |D8366 |D8376 423
Subsec-
Creep speed | D8345 |D8355 |D8365 |D8375 v - - - - - - - tion
424
Items needed for (DSZ return instruction
Zero return Subsec-
eroteUM - \Mg342 |me3s2 [M8362 (M8372 | v | VB - | - - - - - tion
direction 433
Subsec-
CLEAR M8341 |M8351 [M8361 [M8371 | v | v/ | - - - - - - tion
signal output 434
CLEAR -
signal device | MB464 | M8465 | MBd66 |Ms467 | |, | ) ] ] ) ) S“t‘i’;:’c
*9 D8464 |D8465 |D8466 |D8467
change 434
Logic of Subsec-
near-point M8345 | M8355 | M8365 |M8375 | v~ - - - - - - - tion
signal 4.3.5
Logic of Subsec-
zero-phase | M8346 |M8356 |M8366 |M8376 | Vv - - - - - - - tion
signal 4.3.6
Items needed for variable speed pulse output (PLSV) instruction
Acceleration/ Subsec-
deceleration M8338 - - - - v - - - tion
Operation”” 439
Interrupt
input signal M8336 e % S“t’.’sec'
device D8336 I A ) B ey
change™10 e
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Setting Setting device Instruction 9
. = = = = Refer to =
item Y000 | Y001 | Y002 | Y0032 |DSZR| ZRN | ABS | TBL'3 | PLSV |pVIT™| DRVI | DRVA §
User 3
interrupt . Subsec- 3
input M8460 |M8461 |M8462 |M8463 | - - - Vv v - - tion
*10 4.3.7
command
Logic of Subsec- %1 gg
interruptinput | M8347 | M8357 |M8367 |M8377 | - - - Y- v - - tion 585
signal 4.3.8 23
Forward limit, reverse limit, and immediate stop of pulse output
Subsec- A X
Forward limit | M8343 |M8353 |M8363 |[M8373 | v | v - v v v v 4 tion PX.
4.31 ‘9?%"
Subsec- éé
Reverse limit | M8344 |M8354 |M8364 |M8374 | v | v - v v v v v tion S
4.3.1
Immediate Subsec-
stop of pulse | M8349 |M8359 |M8369 |[M8379 | v | v - v v v v 4 tion
output™ 432
*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

*3.  This instruction is not supported in the FX3s PLC.
*4.  Only available for FX3u and FX3uc PLCs.
*5. 32 bits are used for the maximum speed setting device and the zero return speed setting device.

*6. Set this item by selecting "PLC Parameter" — "Positioning Instruction Settings" of GX Works2 in the
FX3suc PLC Ver. 2.20 or later or FX3a/FX3ac/FX3su PLC.
The data set by the parameter will be stored in the corresponding setting device.

*7. To accelerate or decelerate the operation using the variable speed pulse output (PLSV) instruction
with an FX3uc PLC Ver. 2.20 or later and FX3s/FX3c/FX3cc/FX3u PLC, it is necessary to set this item.
If the operation is not accelerated or decelerated, or if an FX3uc PLC below Ver. 2.20 is used, the
PLSV instruction will not use this item even if it is set.

*8. The ZRN instruction will not use any zero return direction setting devices. Using the program, adjust
the rotation direction output to the zero return direction.

*9. This item can be set using an FX3uc PLC Ver. 2.20 or later and FX3s/FX3c/FX3cc/FX3u PLC.

*10. Only available for FX3uc PLC Ver. 1.30 or later and FX3u PLC.
However, the user interrupt input command can be specified only if the FX3u/FX3uc PLC Ver. 2.20 or
later is used.

*11. Use this function only if immediate stop is absolutely needed to avoid danger.
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Example program:

In the following program, the zero return instruction with DOG search function (DSZR), variable speed pulse
output (PLSV) instruction, and interrupt positioning (DVIT) instruction are used for the pulse output
destination (Y000) under the conditions shown in the following table.

1) Set conditions

Related | Setting value
device | or condition

ltems related to speed

Setting item Description of setting

D8344,
Maximum speed 30000Hz D8343 K30000
(32-bit)
Bias speed 10Hz D8342 K10
Acceleration time 200ms D8348 K200
Deceleration time 200ms D8349 K200
D8347,
Zero return speed 5000Hz D8346 K5000
(32-bit)
Creep speed 500Hz D8345 K500
Iltems needed for DSZR instruction (zero return instruction with DOG search function)
Zero return direction Reverse rotation direction M8342 OFF
CLEAR signal output M8341 ON
c ) ) Output to Y010 M8464 ON
LEAR signal device change D864 H0010
Logic of near-point signal Sets the positive Ioglc (tyrnlng on the input will M8345 OFF
turn on the near-point signal).
Logic of zero-phase signal Sets the positive logic (turning on the input will M8346 OFF

turn on the zero-phase signal).
Iltems needed for variable speed pulse output (PLSV) instruction
If X012 is turned on, the variable speed pulse

Acceleration/deceleration Operation output (PLSV) instruction will be activated to |M8338 ON:_
. If X012 = ON

accelerate or decelerate the operation.

Iltems needed for interrupt positioning (DVIT) instruction !
Sets X007 for interrupt inputs. M8336 ON

Interrunt inout sianal device chanae Interrupt positioning (DVIT) instruction will not

pLinp 9 9 be used for the pulse output destinations D8336 HFFF7

Y001, Y002, and Y003.

User interrupt input command Do not use. M8460 -

Logic of interrupt input signal Sets the negative logic (turning off the input M8347 ON

will turn on the interruption signal).

Forward limit, reverse limit, and immediate stop of pulse output

- If X010 is turned off (if the NC contact is ON:
Forward limit turned on), the limit switch will be activated. | Moo | If X010 = OFF

- If X011 is turned off (if the NC contact is ON:
Reverse limit turned on), the limit switch will be activated. | Moo+* | X011 = OFF
Immediate stop of pulse output Do not use. M8349 -

*1.  Only available for FX3u and FX3uc PLCs.
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2) Set program o)
=}
M8002 Maximum speed (for Y000): =
! FNC 12 p
— DIV(I:OV K30000 | D8343 ' 30000 Hz — (D8344, D8343) E
Initial pulse
FNC 12 | | Bias speed (for YO000):
MOV K10 | D8342 '— 10 1z D8342
g2
FNC 12 Acceleration time (for Y000): - 3od
moy | K200 | D8348 i— 550 ms - D8348 83
«
FNC 12 Deceleration time (for Y000):
moy | K200 | D8349 1— 200 ms — D8349
Apx.
FNC 12 | | Zero return speed (for Y000, DSZR instruction)
pmov | K9000 | D8346 1= 5600 1z - (D8347, D8346) eF
52
FNC 12 Creep speed (for Y000, DSZR instruction) 2o
mov- | K500 | D8345 = 500 Hz, D8345 s
M%({)OO V8342 Zero return direction (for Y000, DSZR instruction)
RUN monitor :Reverse rotation direction
M8?00 FNC 12 | o010 | Dsasa || CLEAR signal output (for Y000)
MOVP Y010
RUN
monitor
M8464
M8341
M8,900 Logic of near-point signal (for YO00)
R‘L'J N M8345 :Positive logic
monitor Logic for zero-phase signal
M8346 (for Y000, DSZR instruction)
:Positive logic
X012 Acceleration/deceleration operation
—t M8338)— (PLSV instruction)
:Enabled if X012 = ON
M8000 FNC 12
’ MOVP HFFF7 | D8336 |— Interruption input signal device
RUI (for Y000, DVIT instruction)
monitor :X007 (Y001 to Y003 will not be used.)
M8336
M8000 {1a3a3)| Logic of interruption input
RUNI monitor signal:Negative logic
X010 o
' M8343 Forward rotation limit (for YO00)
X011 o
s M8344 Reverse rotation limit (for Y000)
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4.5.2

Setting of High-Speed Output Special Adapter

If a high-speed output special adapter (FX3U-2HSY-ADP) is used, the pulse output method can be selected
from "pulse train + direction" method and "forward/reverse rotation pulse train" method.

1. Setting of pulse output method
Using the pulse output method setting switch on the high-speed output special adapter (FX3u-2HSY-ADP),
set the pulse output method as shown in the following table.
The pulse output method setting should conform to the command pulse input method setting for the servo
amplifier (drive unit).

— For details on the servo amplifier (drive unit), refer to the manual of the product used in your

system.
Position of Logic of
mr:::f: dosu:::iu:g Pulse output method command
switch pulse
| Forward rotation! ' _Reverse rotation_!
Forward rotation N S ¢
Ise train (FP) Forward rotation ™R R R OFF t Negative
FP-RP side by . pulse train (FP) L% = ! 9a
Reverse rotation " Lo | logic
ulse train (RP Reverse rotation H-. | M—l
P (RP) pulse train (RP) L% OFF*! o i
, Forward rotation, , Reverse rotation ,
. Pulse trai H! [ 1 .
PLSDIRside | ' oooan” uiselrain Y IR I I IR W W I | Negative
direction ! Lo ! logic
Direction Il:l ! ON* ! |i OFE i

.

HIGH status and the LOW status of the waveform.
— For details on the relation between the PLC output and the waveform, refer to

Caution:

"ON" and "OFF" represent the statuses of the PLC output. "H" and "L" respectively represent the

Subsection 4.6.1.

Use the Output Form Setting Switch while the PLC is in STOP or while the power is OFF. Do not operate the
Output Form Setting Switch while a pulse train is being generated.

2. Setting of rotation direction signal for positioning instruction

If a high-speed output special adapter (FX3u-2HSY-ADP) is used, the rotation direction signal will be
assigned to each pulse output destination device as shown in the following table. Set the rotation direction
signal of the positioning instruction as shown in the following table:

Position of pulse output Name of Output number
method setting switch of high- Signal positioning 1st adapter 2nd adapter
speed output special adapter instruction 1st axis | 2nd axis | 3rd axis | 4th axis
Forward rotatlon Pulst? ou.tput Y000 Y001 Y002 Y003
) pulse train (FP) destination:
FP-RP side ; i B
Reverse rotatlon Rotatlo.n direction Y004 Y005 Y006 Y007
pulse train (RP) signal
Pulse train Pulse output | yo00 | voor | vooz | voos
i destination:
PLS-DIR side Rotat —
Direction °tat'§i';ggfc“°” Y004 | Y005 | Y006 | Y007
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3. CLEAR signal and rotation direction signal
If a high-speed output special adapter (FX3u-2HSY-ADP) is used, the same output will be used for both the
CLEAR signal and the rotation direction signal of the DSZR (FNC150) or ZRN (FNC156) instruction. For this
reason, it is necessary to change the CLEAR signal output device in order to output the CLEAR signal.
— For details on the CLEAR signal device change method, refer to Subsection 4.3.4.

(e
o)
3
=]
<]
=]
g
3
[

Rotation direction signal
Pulse output CLEAR signal device (reverse rotation pulse train / direction) 3D
destination device initially set 1st adapter 2nd adapter §§§
1st axis 2nd axis 3rd axis 4th axis ®3

Y000 Y004 Y004 - - -
Y001 Y005 - Y005 - - ApX
Y002 Y006 - - Y006 - om
Y003 Y007 - - - Y007 2 g
g%
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4.6  Setting of Various Items on Servo Amplifier (Drive Unit) Side

— For details on the servo amplifier (drive unit), refer to the manual of the product used in your
system.

46.1 Setting the Command Pulse Method

1. Pulse output method on PLC side

1) Main unit (transistor output (sink output))
If the main unit (transistor output (sink output)) is used, the pulse output signals (pulse output destination
and rotation direction) will be as shown in the following figure:

Forward
rotation

Forward Reverse
rotation rotation

1
|
<
W Pulse output
| destination: Y002
ON*T | [ F*' |  Anyoutput: YOOO
I
:
1
1
I
1
1
1
1
1

Reverse
rotation

Pulse output
destination: Y000

Any output: YOOI
(Rotation direction
designation)

-E--f--

1
1
I
|
|
I
1

rT rT

rTrXI

| ON "' | [\ OFF * |
(Rotation direction B
I

|

|

hN |

:

I

1

|

designation) :

1

1 1
lc hN |
| 1
| |
I I
1 1
I I
1 1
1 1
I I

Pulse output
destination: Y001

Any output: YOO
(Rotation direction
designation)

ON*" | OFF *1

rI I

SN ISR S ISP NP PN I
o
m

PSSR ) NN S (SO N

*1. "ON" and "OFF" represent the statuses of the PLC output. "H" and "L" respectively represent the
HIGH and LOW status of the waveform.

— For details on the relationship between the PLC output and the waveform,

refer to the following pages.

2) High-speed output special adapter (Pulse train + Direction Setting)
When setting the Output Form Setting Switch of the high speed output special adapter to the "PLS.DIR"
position, the pulse output signals (pulse output destination signal and rotation direction signal) will be as
shown in the following figure:

, Forward | | Reverse  Forward | | Reverse ,
1 rotation 1 1 rotation 1 I rotation 1 1 rotation !
1< L] [ L] e ] e S|
1 [ 1 ! ! !
cesinaton: vooo L TR TIL LI Gelinsiontvooe | IR IR TR R 1T
destination: YOOO ||y o i destination: Y002 | o |
I I I
Rotation direction 1 ON*' 1 [Im"OFF*T I Rotation direction |I:| ' ON*! | [IOFF *T 1
designation: Y004 | i I designation: Y006 ! o !
| | | ! D |
1 [ 1 1 ol 1
cesinaton voo1 LT IR Gesinaion voos | TR TR, I
destination: YOO1 L} - | destination: YOO3 | i i i
I
Rotation direction |I:| : ON*! | | ! OFF *1 I Rotation direction 'I:' ! ON*! | | 1 OFF* 1
[ 1 ! !
. . . 1 1 1

designation: Y005 | designation: Y007 ~

*1. "ON" and "OFF" represent the statuses of the PLC output. "H" and "L" respectively represent the
HIGH status and the LOW status of the waveform.

— For details on the relationship between the high-speed output special adapter output and

the waveform, refer to the following pages.
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3) High-speed output special adapter (Forward/Reverse Pulse Train setting)
When setting the Output Form Setting Switch of the high speed output special adapter to the "FP-RP"
position, the pulse output signals will be as shown in the following figure.

o)
o
3
3
o
=
&
3
«w

Forward Reverse Forward Reverse

Pulse output

destination: Y000 W destination: Y002 W “w
(Forward rotation OFF (Forward rotation OFF 2E
pulse train) pulse train) S5
Pulse output Pulse output =

destination: Y004
(Reverse rotation

Pulse output

destination: Y006
(Reverse rotation

rotation

pulse train) pulse train) A
pX.
Pulse output Pulse output g g'
destination: Y001 W destination: Y003 W 23
(Forward rotation (Forward rotation 20
pulse train) pulse train) S

Pulse output
destination: Y005
(Reverse rotation
pulse train)

Pulse output
destination: Y007
(Reverse rotation
pulse train)

-

oFF = I W [V |

"ON" and "OFF" represent the statuses of the PLC output. "H" and "L" respectively represent the
HIGH status and the LOW status of the waveform.

— For details on the relationship between high-speed output special adapter output and
the waveform, refer to the following pages.
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Reference: Image of PLC output and waveform (for MELSERVO-J3 Series servo amplifier)

1) Base unit (transistor output (sink output))

2)

a)

b)

Connection of PLC to servo amplifier

When a FX3U Series PLC (sink output) is used, it is connected as shown below.

amplifier

MR-J3[JA servo

OPC| 12

FX3u-32MT/ES .
(Transistor output —L 24V DC
(sink output)) soconl 26

Plate

10 —<t———

35 —g———

Image of PLC output and output waveform

Forward rotation Reverse rotation

(Y000)
Image of output ON T | T T | T T T | T T |
ON/OFF operationOFF

High
Low

I

I
Pulse train signal :/

I

I

1

%

Output waveform

Direction output
(Y004)

Image of output ON
ON/OFF operation OFF

High
Output waveform Low

I I I
I I I
] 1< S0
I I I
I I I
I I I
| 1 |
I I 1
I 1 I
1 1 U
I I I
I I I
I I I
I I I
t I I
I I I
1 t t
I | |
I 1 |
1 1 I
I I I

High-speed output special adapter (set to "pulse train + direction")

a)

b)

Connection of PLC to servo amplifier

FX3u-2HSY-ADP e ___ R gﬂnﬁi‘;ﬂﬁgA servo

SGA (__ Direction
SGA 7 | *— SD |Plate

2
; YO/2+ PP | 10
Equivalen

toAM%ij 2o M R :’j_l
Y4/6+ NP | 35

—| § ><i X X X l: 1 |
Y4/6- 5 NG | 36

7

Image of PLC output and output waveform

The output waveform shown below is based on the SGA terminal of the high-speed output special
adapter. If the SGB side of the high-speed output special adapter is used, the output waveform will be

that of the SGB terminal.

Forward rotation Reverse rotation

I
Pulse train signal i<
(Y000) \

ON
Image of output OFF :f( | f( '|( f( '|( f( '|( f(

ON/OFF operatio

+ High 4
Output LOWIL|LIL|LI L'J/_|L|J/_|
m

I I I
I I I
I I I
I I I
I I I
| | |
I I I
| | |
I I I
I I I
I I I I
wavefor High 1 Lo |
1 1 1
I I I
I I I
I I I
I I I
| I I
| I I
| 1 1
I I I
I T T
I | I
T I I
1 I 1
I I I
| 1 1
I I I

é

Low
Direction output
(Y004)

1

I

i

I

1
Image of output ON g
ON/OFF operationOFF /|
I

|

.

I

I

I

+ High |
Output Low
waveform High |
" Low
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3) High-speed output special adapter (set to "forward/reverse rotation pulse train")
a) Connection of PLC to servo amplifier

MR-J3[JA servo

™~ Forward otatiom ™ amplifier

- #
to AM26C31 Y0/2- PG | 11
NP

FX3u-2HSY-ADP

(@)
o
3
=
o
S
5
3
7]

j i
ik @Q@Q‘i ] 2gg
Ys‘gi_ | Reverise {otgtion | NG |36 é" %‘3 g
\_ _pulsetrain_ _ > 2
ISGA 7+ T *_ SD [P a3

b) Image of PLC output and output waveform

The output waveform shown below is based on the SGA terminal of the high-speed output special Apx.
adapter. If the SGB side of the high-speed output special adapter is used, the output waveform will be §%”
that of the SGB terminal. 23
= @

Forward rotation \E L Reverse rotation s

train(Y000)

Image of output ON ,f( f( f( f(
I

ON/OFF operationOFF

+ High 5
Output Low I L' L' L' Ll
m

|
Forward rotation pulse |

i

I

I
I
N0
I
I
I
|
[
|
I
I
I
I
1
I
I
I
I
I
I

Low 1
Reverse rotation pulse
train(Y004)

ON

I

i

I

Image of output I
ON/OFF operationOFF -
i

I

I

I

1

|

{0 I/ I N I

1
= LR R
Output Low !
" Low

2. Setting of command pulse input method for servo ampilifier (drive unit)
Set the following servo amplifier (drive unit) parameter so that the pulse train input method of the servo
amplifier (drive unit) matches the pulse output method of the PLC as shown in the following tables.

Pulse output from main unit Pulse output from high-speed output special
i adapter
Serv9 ampl.lfler Transistor output (sink output) Differential line driver
(drive unit)

. . . Pulse train + | Forward rotation pulse train,

Pulse train + direction - . . ,
direction reverse rotation pulse train

Command pulse input " . _ "Pulse train + Forward rotation pulse train,

Pulse train + sign o . .
method sign Reverse rotation pulse train
Logic of command pulse "Negative logic" "Negative logic" "Negative logic"

Parameter setting for each series of MELSERVO servo amplifier:

Set value
Series Parameter No. Pulse train + direction Forwardlreve:f:ir:'otation pulse
Negative logic Negative logic

MR-J4JA 13 0211 0210

MR-J3CIA 13 0011 0010

MR-JNOA 13 11 010"

MR-J2[0JA, MR-J2S[JA 21 0011 0010

MR-HOA 21 0110 01000"1

MR-COA 7 011 010

MR-JOA 7 oao1 aodoo*

*1. O is for settings other than the command pulse output form.
— For details, refer to the Servo amplifier manual.

B-75
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4.6.2

Setting of Electronic Gear (For MELSERVO Series)

Use the electronic gear of the servo motor to set the transfer distance per pulse.
For details on the electronic gear setting, refer to the manual of the servo motor or servo amplifier, and set an

optimum value depending on the application.

Setting example 1:

To set the transfer distance per pulse to 10 um (if the machine uses a ball screw):

Machine specifications n
Servo amplifier MR-C Series n=NL/NM=1/2} T !
I
Rated rotational speed of servo motor 3000r/min NLi |
Lead of ball screw (Pb) 10mm (0.4")/rev = NM\l |/ Pb=10[mm](0.4")
Reduction ratio (mechanical gear) (n) 1/2 —:L—I i -
Resolution of servo motor (Pt) 4000PLS/REV Servo motor
Pt = 4000 (PLS/REV)
CMX _ Pt . 4000 _ _8 f0 -C d pulse fi H
=<2 = A0 x = 10x103x ———— = 2> : Command pulse frequency [Hz]
CchVv nxPb 2410 1 CMX: Electronic gear
) (numerator of command pulse
Set the electronic gear as follows: multiplying factor)
CMX=8,CDhV =1 CDV : Electronic gear
In this case, when the main unit outputs the maximum output (denominator of command pulse
pulse frequency (100 kHz), the servo motor rotational speed multiplying factor)
will be as follows: NO : Servo motor rotational speed [r/min]
A L0 : Transfer distance per pulse [mm]
CMX 60
No= =—%= x —— xf0
cov © Pt
8 60
= — X x 100000
1 4000

= 12000r/min > 3000r/min (Rated rotational speed of servo motor)

It is necessary to reduce the pulse frequency on the PLC side in order to reduce the servo motor rotational
speed so that it is less than the rated rotational speed.

Pulse output destination device |Maximum speed setting device
Y000 D8344,D8343
Y001 D8354,D8353
Y002 D8364,D8363
Y0032 D8374,D8373

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
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Setting example 2: S
To set the transfer distance per pulse to 0.01° (if a turntable is used): g
=}
Machine specifications Servo motor 3
Servo amplifier MR-J2S Series Pt =131072 (PLS/REV)
Rated rotational speed of servo motor |3000r/min Turntable
Turntable 360°/REV g2
Reduction ratio (mechanical gear) (n) gs8-
o 8/64 35
(Timing belt) @
Resolution of servo motor (Pt) 131072PLS/REV Timing belt: 8/64
fO  : Command pulse frequency [Hz] ApX
CMX _ Al ox Pt _ 1x102x 131072 _ 32768 CMX: Electronic gear S
CDV nx360 8/64x360 1125 (numerator of command pulse §§
multiplying factor) 2o
. CDV : Electronic gear >
Set the electronic gear as follows: :
denominator of command pulse
CMX = 32768, CDV = 112_5 _ _ (multiplying factor) P
In thIS case, When the main unit Outputs the maximum Output NO : Servo motor rotational Speed [r/mm]
pulse frequency (100 kHz), the servo motor rotational speed will ~ AL0 : Transfer distance per pulse [° ]
be as follows:
No= GMX .~ 60 . g
Cbhv Pt

4.6.3

_ 32768 60
= 1125 * 131072 * 100000
= 1333.33 -+ r/min < 3000r/min (Rated rotational speed)

It is not necessary to restrict the maximum speed on the PLC side because the servo motor rotational speed
is less than the rated rotational speed.

Setting of "Servo Ready" Signal (MELSERVO MR-C Series)

If the following parameter is set as shown in the following table for the MELSERVO MR-C Series, pin 3 of the
CN1 connector of the servo amplifier will be changed to "servo ready" (RD). Note that the following parameter
should be set for the example programs shown in Chapter 12.

Series Parameter No. | Setting value
MR-C 21 020
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4.7

Items To Be Observed in Programming

4.7.1

This section describes various programming items that will not be affected by any pulse output destination
devices (hardware).
For information on the pulse output destination devices (hardware) that are affected by programming items,
refer to the following sections.
— For use of the transistor output of the main unit, refer to Section 4.8.
— For use of the high-speed output special adapter, refer to Section 4.9.

Positioning Instruction Activation Timing

The following positioning instructions can be programmed as many times as needed. However, observe the
items shown in the following table to determine the instruction activation timing.
— For details on the each instructions, refer to Chapter 6 to 11.

Instruction to be used

Description
DSZR| pviT | TBL | ABS | ZRN | PLSV | DRVI | DRVA
Zero return instruction with
DSZR(FNC150) DOG search function Y Y Y A Y Y Y 4
Interrupt Positioning v v v v v v v
DVIT(FNC151) (interruption fixed-feed) A
el
o — -
2 | TBL(FNC152) ac;st:f;mg by batch setting v v v A % v v v
8
Current ABS value read-out
2 | ABS(FNC155) - Al a |l alalalal|lala
s from servo amplifier
° :
S | ZRN(FNC156) Zero return (wlthout DOG v v v A v v v v
‘g search function)
~ |PLSV(FNC157) |Variable speed Pulse Output v v 4 AN v
DRVI(FNC158) |Drive to Increment A

DRVA(FNC159) |Drive to Absolute v v v A

v': If the pulse output destination device is now outputting pulses, the instruction cannot be activated. Refer
to the "Note" below.

/\: For the absolute position detection system, activate the ABS (FNC155) instruction after turning the
power ON for the servo amplifier. After executing this instruction, the current value will be read out from
the servo amplifier only once.

Turning this instruction OFF will turn the servo amplifier OFF.

Caution:

If the "pulse output monitor" (BUSY/READY) flag is on, and if a positioning instruction (excluding the ABS
instruction) or pulse output instruction (PLSR, PLSY) specifies the same pulse output destination device as
the one being used, the instruction cannot be executed.
Even after turning the instruction activation contact OFF, if the "pulse output monitor" (BUSY/READY) flag is
still on, do not execute a positioning instruction (including the PLSR and PLSY instructions) for an output with
the same output number.
Before activating such an instruction, check that the "pulse output monitor" (BUSY/READY) flag is off, and
then wait until 1 cycle or more of operation has been completed.

— For examples of programs, refer to Chapter 12.

Pulse output destination device "Pulse output monitor" flag
Y000 M8340
Y001 M8350
Y002™ M8360
Y0037 M8370

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
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Use with PLSY (FNC 57) and PLSR (FNC 59) instructions:

Along with the positioning instructions (FNC150 - FNC159), the pulse output instructions (FNC 57 and FNC

59) require hardware for outputting pulses.

* Do not use the same output number for both a positioning instruction (FNC150 - FNC159) and a pulse
output instruction (FNC 57 or FNC 59).

» The use of a positioning instruction together with a PLSY or PLSR instruction will complicate the operation

of the register that controls the number of output pulses (see the following table). For this reason, it is
recommended that a positioning instruction should be used in place of the PLSY or PLSR instruction.

— For details on the related devices, refer to Section 4.1 to Section 4.4.

Pulse output Current value register
destination device For FNC150 - FNC159 instructions | For FNC 57 and FNC 59 instructions
Y000 D8341,D8340 D8141,D8140
Y001 D8351,D8350 D8143,D8142
Y002™" D8361,D8360 -
Y0037 D8371,D8370 -

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

« Ifitis necessary to use a positioning instruction (FNC150 to FNC159) together with a pulse output
instruction (FNC 57 or FNC 59), use the following positioning instruction in place of the pulse output
instruction:

- FNC 57(PLSY), FNC 59(PLSR)—FNC158(DRVI)

suofoun4
Buiuonisod

>

uoIoBULNY) =S

Q
o)
3
=]
<]
=]
g
3
[

u-jing

<

9|dwex3
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4.7.2

STOP instruction

4.7.3

For the normal stop of an operation (stop after speed reduction), use the "instruction OFF" function or
"forward/reverse limit relay".

If an immediate stop is absolutely needed to avoid danger, use the pulse output stop command relay.

During execution of a positioning instruction, however, if the pulse output stop command relay is turned on,
the pulse outputting operation will be immediately stopped. This means that the motor will be stopped without
deceleration, which may damage the system. For this reason, take caution when using the pulse output stop
command relay.

LD output.destmauon Pulse stop instruction Operation
device
Y000 M8349 ) ) o
During pulse outputting operation, if the pulse output stop
Y001 M8359 command relay of the corresponding pulse output
Y002 M8369 destination device is turned on, the pulse outputting
Y0032 M8379 operation will immediately stop.

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

Correction of Backlash

4.7.4

The built-in positioning function cannot correct the mechanical backlash (clearance/play). If it is necessary to
correct the backlash, preliminarily set the number of output pulses considering the backlash that may be
caused when reversing the transfer direction.

Feed screw

Backlash
(clearance/play)

"Instruction execution complete" Flag of Positioning Instruction and Completion of
Positioning

If the Instruction execution complete flag (M8029) or the Instruction execution abnormal end flag (M8329) is

turned on, the execution of the instruction (pulse outputting operation, etc.) is completed. In this case,

however, it is not certain whether the servo motor has stopped. Check the "positioning completion" signal of

the servo amplifier (drive unit) to check whether the servo motor is stopped.

— For details on the "Instruction execution complete" flag and "Instruction execution abnormal end"
flag, refer to Subsection 4.4.2.
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Programming using the "Instruction execution complete" flag and "Instruction execution abnormal
end"” flag:

1) If two or more positioning instructions are used in a program, the "Instruction execution complete" flag
(M8029) or "Instruction execution abnormal end" flag (M8329) will be turned on or off after execution of
each instruction. However, if the "Instruction execution complete" flag (M8029) and "Instruction execution
abnormal end" flag are used together for a program, it is difficult to determine which instruction turns them
ON/OFF and the "Instruction execution complete” flag will not be turned on for the intended instruction.
— To use a positioning instruction at a position other than just below the instruction, refer to the

example shown on the next page.

o)
o
3
3
o
=
8
3
«w

u-jing

suofoun4
Buiuonisod

Good
example: 2 ApX
¥ M0 TFNciss H
—— K100000( K50000 [ Y000 Y004 33
DDRVI, 8%
S
M8029
— RST MO
Completion
of instruction
The M8029 will function execution
as the "instruction
execution complete” M8329
flag of DDRVI instruction. ———— RST MO
Abnormal
completion of
instruction execution 2
¥ M TENCise
— 1 K10000 [ K30000 [ Y001 Y005
DDRVA,
The M8029 will function 'M8029 ;
as the "instruction — RST M1
execution complete” ?Qm{iﬂeﬁt?n
} . of instruction
flag of DDRVA instruction. execution
M8329
RST M1
Abnormal
completion of
instruction execution
Bad The M8029 will functi 9
. e will function
example: as the "instruction RST MO Program for upper DDRVI
execution complete" flag | Completion of instruction
of the lower DDRVA instruction 2
instruction execution
M8000
FNC 72
—— X10 Y10 DO K1
DSW
The M8029 will function
as the "instruction X000
execution complete” flag | —  gpT MO
of the lower DSW
instruction.

MO [ Enc15s
—i— 1% 1<100000| K50000| Y000 | Y004 | Upper DDRVI instruction

The M8029 will function

as the "instruction 9
execution complete" flag FNC 22 DO K10 D20 Program for DSW

pf the u_pper DDRVI Compl- MUL i struction
instruction etion of instruction execution
¥ M1 [ FNC159 -
DDRVA K10000 [ K30000 [ Y001 Y005 | Lower DDRVA instruction
PN
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2) To use at a position other than just below the positioning instruction:
If two or more positioning instructions are used in a program, the "Instruction execution complete” flag
(M8029) and "Instruction execution abnormal end" flag (M8329) will be turned on or off after execution of

each instruction.

If it is necessary to use the "Instruction execution complete" flag or "Instruction execution abnormal end"
flag at a point other than just below the instruction, turn on or off another bit device just below the
instruction, and use the contact as the command contact.

—¥—

Switches "instruction
execution complete"
flag of the DSW
instruction from M8029
to M100.

Switches the
"instruction execution
complete" flag of the
DDRVI instruction from
M8029 to M200.

¥

!

M8000
— FNC72 1 x10 | Y10 DO K1
— M100
Completion ,
of instruction Pl
execution e
NP FNC158 | k10000 | k100004 Y000 | Y004
DDRVI
. v Mo
Completion pd RST
of instruction L
execution //
— M200
Functions as the instruction
execution complete flag of .-~
the DSW instruction. .-~
M100
-1 FNC 22
— D K1 D2
MUL 0 0 0
Functions as the instruction
execution complete flag of the
DDRVI instruction.
M200
—t Y030
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4.7.5 Operation Error Flag

When there is an error in the applied instruction configuration, target device or target device number range
and an error occurs while operation is executed, the following flag turns ON and the error information is
stored.

Q
o)
3
=]
<]
=]
g
3
[

1. Operation error

mMow
S oc
. Error detected step number storage device = %‘ =

Error flag Error code storage device 2=

FX3u/FX3uc PLC FX3s/FX3G/FX3Gc PLC @

M8067 D8067 D8315, D8314 D8069

D8069 ApX
* When an operation error has occurred, M8067 is set, D8067 stores the operation error code number in om
which the error has occurred. § 3
=%
* Inthe FX3U/FX3uc PLC, D8315 and D8314 (32 bits) store the error occurrence step number. g®

When the error occurrence step is up to the 32767th step, the error occurrence step can be checked in
D8069 (16 bits).
* In the FX3s/FX3G/FX3Gc PLC, D8069 stores the error occurrence step number.

+ If an operation error occurs at another step, the error code and error step number of the instruction will be
sequentially updated. (If the error status is canceled, the error flag will be turned off.)

+ Ifthe PLC is stopped and restarted without canceling the error status, the error status will be automatically
canceled, but immediately after that, the error flag will be turned on again.

2. Operation error latch

. Error detected step number storage device
Error flag Error code storage device
FX3u/FX3uc PLC FX3s/FX3G/FX3Gc PLC
D8313, D8312
M8068 - D8068 D8068

* When an operation error occurs, M8068 is turned on.

+ In the FX3u/FX3uc PLC, D8313 and D8312 (32 bits) store the error occurrence step number.

When the error occurrence step is up to the 32767th step, the error occurrence step can be checked in
D8068 (16 bits).

* In the FX3s/FX3G/FX3Gc PLC, D8068 stores the error occurrence step number.

+ If a new error is caused by another instruction, the error data will not be updated, and the operation will be
continued until the "forced reset" command is input or the power is turned off.

4.7.6 Write during RUN

Do not change the program if a positioning instruction (FNC150, FNC151, FNC156 to FNC159) is being
executed (pulses are being output) in the RUN mode. Operations will be performed as shown in the following
table if a program is changed during instruction execution in RUN mode.
Also do not change the program if a pulse output instruction (FNC 57, FNC 58 and FNC 59) is being executed
(pulses are being output) in RUN mode.
— For details on the positioning instruction, refer to Chapter 6 to 11.
— For details on the pulse output instruction (FNC 57, FNC 58 and FNC 59), refer to Programming

manual.
. If program is changed in circuit block
Instruction . . R . i
including currently-activated instruction

DSZR(FNC150)

Decelerates and stops pulse output.
DVIT(FNC151)
TBL(FNC152) Program cannot be changed in the RUN mode.
ZRN(FNC156) Decelerates and stops pulse output.
PLSV During operation with acceleration/deceleration Decelerates and stops pulse output.
(FNC157) | During operation without acceleration/deceleration  |Immediately stops pulse output.
DRVI(FNC158)

Decelerates and stops pulse output.
DRVA(FNC159)
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4.8

Items To Be Observed When Using the Main Unit (Transistor Output)

. Pulse output destination devices

Use Y000, Y001, and Y002 transistor outputs of the main unit for the pulse output destination devices.
Do not use the transistor output Y003 of the main unit for positioning instructions. If Y003 is used for a positioning
instruction, PLC failure may occur.

. Pulse output method

Adjust the pulse output method of the transistor output of the main unit to conform with the command pulse
input method of the servo amplifier (drive unit).
If the pulse output method is not properly adjusted, the servo amplifier (drive unit) may not perform the
intended operation.
— For details on the servo amplifier (drive unit), refer to the manual of the product used in your
system.
— For details on the pulse output method of the main unit, refer to Subsection 4.6.1.

. Output pulse frequency (including zero return speed)

If a pulse frequency of more than 100,000 Hz is output from the transistor output terminal of the main unit to
perform the operation, it may cause PLC failure.

The output pulse frequency and the zero return speed should be equal to or less than the maximum frequency
of the servo amplifier (drive unit).

Load current

To use a positioning instruction for the transistor output Y000, Y001, or Y002 of the main unit, adjust the
load current of the open collector transistor output to 10 to 100 mA (5 to 24V DC).

Item Description
Operation voltage range 51to 24V DC
Operation current range 10 to 100mA
Output pulse frequency 100 kHz or less

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
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4.9 Caution for Using the High-Speed Output Special Adapter

(FX3U-2HSY-ADP)

Q
o)
3
=]
<]
=]
g
3
[

1. Output terminals to be used
If the high-speed output special adapter is connected, output numbers will be assigned in the same way as

the main unit as shown in the following table. Use the output terminals of one side (main unit side or high- I3
speed output special adapter side), and do not connect lines to the output terminals of the unused side. 5%?
The outputs of the high-speed output special adapter and the main will operate as follows. §§

Assignment of output numbers

Position of pulse output method Name of Output number ApX
setting switch of high-speed Signal positioning 1st adapter 2nd adapter om
output special adapter instruction {5t axis [2nd axis | 3rd axis | 4th axis §§
- 2@
Forward rotatlon Pulsg ou.tput Y000 Y001 Y002 Y003 S
) pulse train (FP) destination
FP-RP side R i Rotati
everse rolation | motaton YOO4 | Y005 | Y006 | Y007
pulse train (RP) | direction signal
Pulse train Pulse output | yo50 | yoo1 | voo2 | Y003
) destination
PLSDIR side ot
Direction _ rotation YOO4 | Y005 | Y006 | YO0O7
direction signal
Operation of output
Output operation
Unit PLSY,PLSR,DSZR, ) . Other
DVIT,TBL,ZRN,PLSV, PWM instruction instruction
DRVI,DRVA instruction.
While instruction is
FX3u Series main unit | activated, relevant Use of the PWM (FNC 58) instruction is not Operated
of relay output type | output is ON. (LED is compatible with a relay type main unit.”2 P
also ON.)
FX3u Series main unit
of transistor output Operated” Operated Operated
type
While instruction is
FX3u Series main unit | activated, relevant Use of the PWM (FNC 58) instruction is not Operated
of triac output type output is ON. (LED is compatible with a triac type main unit." P
also ON.)
High d outout Operated
'gh-speed oulpu Operated The main unit should use the transistor output Operated
special adapter *0
type.
*1.  The output frequency limit of the main unit transistor output is 100 kHz. When operating a load with a
pulse frequency exceeding 100 kHz, PLC failure may occur.
*2.  Furthermore, use of the PWM (FNC 58) is not recommended with the relay type main unit and the
high-speed adapters due to chattering of the relay contacts.
*3.  The PWM instruction does not support the triac output due to response delay of outputs.
 If an output number of the high-speed output special adapter is used (if an output of the high-speed output
special adapter is connected), do not use (connect) the corresponding output terminal of the main unit.
+ If an output number of the main unit is used (if an output of the main unit is connected), do not use
(connect) the corresponding output terminal of the high-speed output special adapter.
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2. Rotation direction signal of positioning instruction

If an FX3U-2HSY-ADP high-speed output special adapter is used, the rotational direction signal will be
assigned to each pulse output destination device as shown in the following table. Do not assign any other
outputs to these devices using positioning instructions, etc.

— For details, refer to Subsection 4.5.2.

Rotation direction signal

Pulse output (reverse rotation pulse train / direction) Initial setting of
destination device 1st adapter 2nd adapter CLEAR signal
1st axis |2nd axis| 3rd axis | 4th axis
Y000 Y004 - - - Y004
Y001 - Y005 - - Y005
Y002 - - Y006 - Y006
Y003 - - - Y007 Y007

. CLEAR signal and rotation direction signal

If an FX3U-2HSY-ADP high-speed output special adapter is used, outputs for the rotation direction signal of
the DSZR (FNC150) or ZRN (FNC156) instruction and the CLEAR signal will overlap as shown in the table
above.
For this reason, in order to output the CLEAR signal, change the CLEAR signal device.

— For details on the CLEAR signal device change method, refer to Subsection 4.3.4.

Pulse output method for the high-speed output special adapter

Adjust the pulse output method of the high-speed output special adapter (FX3u-2HSY-ADP) so that the pulse

output method conforms to the command pulse input method of the servo ampilifier (drive unit).

If the pulse output method is not properly adjusted, the servo amplifier (drive unit) may not perform the

intended operation.

— For details on the servo amplifier (drive unit), refer to the manual of the product to be used for your

system.

— For details on the pulse output method, refer to Subsection 4.6.1 or Subsection 4.5.2.

Output pulse frequency (including zero return speed)
Set the output pulse frequency and the zero return speed so that these values can be less than the maximum
frequency value of the servo amplifier (driver unit).
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410 Format and Execution of Applied Instruction
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Instruction and operand:

- Function numbers (FNC 00 - FNCOUJ) and symbols (mnemonic codes) are assigned to the applied
instructions of the PLC. For example, a symbol of "SMOV" (shift) is assigned to FNC 13.

- Some applied instructions consist of the instruction area only, but many applied instructions consist of gé’g
the instruction area and the operand. %5‘%-

=3

Command a

input
FNC158
— CDANED)

DRVI ApX
om
. An operand that will not be affected by the execution of the instruction is referred to as a 58
source. This symbol represents a source. %%

=}

If the operand device number can be modified by an index register, "" will be added, and
the S will be modified to . If there are two or more sources, the modified sources will
become , ,and so on.

(@D : An operand that will be affected by the execution of the instruction is referred to as a
destination. This symbol represents a destination.
If the device numbers can be indexed by index registers, and if there are two or more

destinations, the modified destinations will become , , and so on.

m, n : The operands not corresponding to source and destination are indicated as "m" and "n".
If the device number can be indexed by index registers, and if there are two or more
operands, the modified operands will become m1-, m2-, n1-, n2-, and so on.

- Regarding program steps, the instruction area for each applied instruction is 1 step. The operand of
each applied instruction, however, has 2 or 4 steps depending on the number of bits (16 or 32 bits).

Devices for operands:
- Bit devices X, Y, M, and S can be used for the operands, depending on the function.

- Combination of these bit devices, such as KnX, KnY, KnM, and KnS, can be used for numeric data.
— Refer to the programming manual.

- Current value registers, such as data registers D, timers T, and counters C, can be used.

A data register D consists of 16 bit. Two consecutive data registers (2 points) are used for 32-bit data.
For example, if data register DO is specified for the operand of a 32-bit instruction, D1 and DO will be
used for 32-bit data (D1 for the 16 high-order bits, and DO for the 16 low-order bits).

If current value registers T and C are used as general data registers, they will behave the same way as
data registers.

Each 32-bit counter (C200 to C255), however, can use 32-bit data without combining two counters.
These counters, however, cannot be specified as the operands of 16-bit instructions.
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Format and execution of instruction:

Depending on the sizes of the numeric values to be processed, applied instructions can be classified into two
types: 16-bit instructions and 32-bit instructions. In addition, depending on the execution type, these
instructions can also be classified into two types: continuous execution type and pulse execution type.
Depending on the applied instruction, the instruction may or may not have all the combinations.

1. 16-bit instructions and 32-bit instructions

Depending on the bit length of the numeric data to be processed, applied instructions can be classified
into two types: 16-bit type and 32-bit type.

Command 1 FNG 12
MOV D10 D12 Move D10 to D12.
Command 2
| FNC12 | o D22 This instruction transfers data from D21 and D20 to D23
DMOV and D22

For the 32-bit instruction, the instruction name will be DMOV ("D" will be added to "MOV").

Even numbered devices or odd numbered devices can be specified. If a double device is specified, the
specified device will be combined with the device with the next number (for the word devices, such as
devices T, C, and D).

To prevent confusion, it is recommended to use even numbered devices to specify the low-order bits of
an operand of a 32-bit instruction.

Each 32-bit counter (C200 to C255) needs only one device to set 32 bits. For this reason, the operand of
a 16-bit instruction cannot specify any of the 32-bit counters.

2. Pulse execution type instructions and continuous execution type instructions

Pulse execution type instructions:

The program shown in the right figure shows that when X000 is X000
turned on, the instruction will be executed only once. If X000 is —] FNC12 D10 D12
off, the instruction will not be executed. If it is not necessary to

MOVP

execute the instruction frequently, the pulse execution type
instruction is recommended. Note that "P" means that the
instruction of pulse execution type. This means that DMOVP is a
pulse execution type instruction.

Continuous execution type instructions:
The program shown in the right figure shows that if X001 is on,
the continuous execution type MOV instruction will be executed MOV

X001
— FNC12 1 pig | D12

at the start of each operation cycle.

Note that if FNC 24 (INC) or FNC 25 (DEC) is used as a continuous execution type instruction, the
destination will be changed at the start of each operation cycle.

To indicate continuous execution type instructions, the symbol " 1 " will be added to the title of each
instruction as shown in the following figure. Use these instructions carefully.

B

FNC | Number
Instruction name E

Note that if the activation input X000 or X001 is off, instructions will not be executed. Also note that if the
later symbol is not added to the title of an instruction, the destination of the instruction will not be changed.




FX3s/FX3G/FX3GC/FX3u/FX3uc PLC User's Manual - Positioning Control Edition 5 Operation Test
Built-in Positioning Functions

;A
5. Operation Test

This chapter describes the operation test of positioning instructions. During forward rotation (JOG+)
operation and reverse rotation (JOG-) operation, the test checks whether positioning instructions are properly
activated.

DESIGN PRECAUTIONS AWARNING

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

Otherwise, malfunctions may cause serious accidents.

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

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

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

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

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

DESIGN PRECAUTIONS AC AUTION

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

» Install module so that excessive force will not be applied to the built-in programming port, power connectors, I/O
connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

WIRING PRECAUTIONS AWARN ING

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

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

WIRING PRECAUTIONS AC AUTION

» Connect the AC power supply to the dedicated terminals specified in the manual of the PLC main unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.

» Connect the DC power supply to the dedicated terminals specified in the manual of the PLC main unit.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will burn
out.

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

» Perform class D grounding (grounding resistance: 100Q2 or less) to the grounding terminal on the FX3S/FX3G/
FX3U PLC main unit with a wire 2 mm?2 or thicker.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main unit).

* Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal on the FX3GC/FX3UC
PLC main unit with a wire as thick as possible.
Do not use common grounding with heavy electrical systems (refer to the manual of the PLC main unit).

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

Failure to do so may cause fire, equipment failures or malfunctions.
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WIRING PRECAUTIONS AC AUTION

» Install module so that excessive force will not be applied to I1/0O connectors.
Failure to do so may result in wire damage/breakage or PLC failure.

» Connect input/output cables securely to their designated connectors.
Loose connections may cause malfunctions.

» Make sure to properly wire the terminal block in accordance with the following precautions.

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

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

- Tightening torque should follow the specifications in the manual.

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

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

- Tightening torque should follow the specifications in the manual.

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

- Do not solder-plate the electric wire ends.

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

- Affix the electric wires so that neither the terminal block nor the connected parts are directly stressed.

* Make sure to properly wire to the FX Series terminal blocks in accordance with the following precautions.

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

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

- Tightening torque should follow the specifications in the manual.

STARTUP AND MAINTENANCE

PRECAUTIONS /N\WARNING

* Do not touch any terminal while the PLC's power is on.
Doing so may cause electric shock or malfunctions.
» Before cleaning or retightening terminals, cut off all phases of the power supply externally.
Failure to do so may cause electric shock.
» Before modifying or disrupting the program in operation or running the PLC, carefully read through this manual
and the associated manuals and ensure the safety of the operation.
An operation error may damage the machinery or cause accidents.

STARTUP AND MAINTENANCE

PRECAUTIONS ACAUTION

* Do not disassemble or modify the PLC.
Doing so may cause fire, equipment failures, or malfunctions.
For repair, contact your local Mitsubishi Electric representative.

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

» Turn off the power to the PLC before attaching or detaching the following devices.
Failure to do so may cause equipment failures or malfunctions.
- Peripheral devices, expansion boards, and special adapters
- Input/output extension units/blocks and FX Series terminal blocks
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5.1

Test Procedure

—
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Turn off the power to the PLC.

Temporarily connect the limit switches (forward rotation limit 1, reverse
rotation limit 1) and the manual switches (forward rotation, reverse rotation).

Connect the limit switches and the manual switches to the following input terminals of the PLC.
Do not connect the servo amplifier (drive unit).
— For details on connection, refer to Chapter 3 of the Hardware Edition of the PLC.
— For details on the forward rotation limit and the reverse rotation limit, refer to Subsection 4.3.1.

Signal Input number
o . Forward rotation limit 1 NC contact X010
Limit switch IE——
Reverse rotation limit 1 NC contact X011
. Forward rotation (JOG+) NO contact X012
Manual switch .
Reverse rotation (JOG-) NO contact X013

Create the test program.
— For details on the test program, refer to Section 5.2.

Turn on the power to the PLC.

Transfer the test program to the main unit.
— For details, refer to the manual of the programming tool.

Check the input indicator lamp (LED lamp).

When the programming controller is stopped, activate the temporarily connected input terminals,
and check the status of each input indicator lamp (LED lamp).
If an FX3uc-32MT-LT(-2) PLC is used, check the input statuses using the display module.

Signal Input signal Status of LED indicator lamp
L Activation of the forward rotation limit switch 1 will turn off the LED
Forward rotation limit 1 X010 indicator lamp of X010 (turn off X010).
Reverse rotation limit 1 X011 Activation of the reverse rotation limit switch 1 will turn off the LED
indicator lamp of X011 (turn off X011).
Forward rotation (JOG+) X012 ?I'ur'nlng on the forward rotation (JOG+) switch will turn on the LED
indicator lamp of X012.
Reverse rotation (JOG-) X013 ?I'ur-nlng on the reverse rotation (JOG-) switch will turn on the LED
indicator lamp of X013.

Switch the PLC into RUN mode.
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8

Check the operation in the forward rotation direction.

Check the output indicator lamp (LED lamp) and the current value register to monitor the operation.
The status of the LED indicator lamp and the value indicated in the current value register depend
on the pulse output destination or rotation direction set by the positioning instruction. However, if
the pulse output destination or the rotation direction is changed for the test program, carefully read
the status of the output indicator lamp (LED lamp) and the value indicated in the current value
register to monitor the change.

. Operation in forward rotation direction

Turn on the forward rotation (JOG+) switch (X012), and verify that the operation is performed in the
forward rotation direction. For this check, set the other inputs as follows:

Input signal Status
X010 ON
X011 ON
X013 OFF

1) LED indicator lamp check
Check the LED indicator lamps of the PLC or the display module to see whether or not the outputs are
turned on. The status of each output should be as shown in the following table:

Pulse output LED lamp of
method output Status of LED lamp (output)
If the transistor outputs of | "Pulse train + direc- Y000 Turned on and off at high speed.”!
the main unit are used tion" method Y004 Kept ON.
"Pulse train + direc- Y0/2 Turned on and off at high speed.
tion" method Y4/6 Kept ON.
If the high-speed output ;
special %dagter is usgd ';?Jrl\g:;?aggt?lillgy Y0/2 Turned on and off at high speed.
Reverse rotation
pulse train (RP) Y4/6 Kept OFF.

*1.  The output LED is kept ON in the FX3u PLC.

2) Current value register (D8341, D8340) check
Monitor the current value register (D8341, D8340) of the FX3s/FX3G/FX3cc/FX3u/FXsuc PLC using the
programming tool, and confirm that the value is being increased.
— For details on the current value register, refer to Subsection 4.4.1.

. Stop of operation

Turn off the forward rotation (JOG+) switch (X012) to stop the operation in the forward rotation direction.

1) LED indicator lamp check
Check the LED indicator lamps of the PLC or the display module to check whether the outputs are turned
on. The status of each output should be as shown in the following table:

Pulse output LED lamp
method of output Status of LED lamp (output)
. . . The LED indicator lamp (turned on and
If the transistor outputs of | "Pulse train + direc- Y000 off at high speed) will be turned off.
the main unit are used tion" method
Y004 Kept ON.
R , . YO0/2 The LED indicator lamp (turned on and
Pulse train + direc- off at high speed) will be turned off.
tion" method Nz Kot ON
If the high-speed output ept UN.
special adapter is used Forward rotation Y0/2 The LED indicator lamp (turned on and
pulse train (FP) off at high speed) will be turned off.
Reverse rotation
pulse train (RP) Y4/6 Kept OFF.

2) Current value register (D8341, D8340) check
Monitor the current value register (D8341, D8340) of the FX3s/FX3G/FX3cc/FX3u/FX3uc PLC using the
programming tool, and confirm that the value is not being increased.
— For details on the current value register, refer to Subsection 4.4.1.
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9 Check the operation of the forward rotation limit switch.

During operation in the forward rotation direction (at step 8), turn off the forward rotation limit switch
1 (X010), and confirm that the operation in the forward rotation direction is stopped.

The LED indicator lamps and the current value register (D8341, D8340) will change to the same
statuses as the stop statuses described in step 8.

In addition, the "Instruction execution abnormal end" flag (M8329) will turn on.
— For details on the current value register, refer to Subsection 4.4.1.
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1 0 Check the operation in the reverse rotation direction.

Apx.
Check the output indicator lamp (LED lamp) and the current value register to monitor the operation. om
The status of the LED indicator lamp and the value indicated in the current value register depend §§
on the pulse output destination or rotation direction set by the positioning instruction. However, if %’-5

the pulse output destination or the rotation direction is changed for the test program, carefully read
the status of the output indicator lamp (LED lamp) and the value indicated in the current value
register to monitor the change.

1. Operation in reverse rotation direction

Turn on the reverse rotation (JOG-) switch (X013), and verify that the operation is performed in the
reverse rotation direction. For this check, set the other inputs as follows:

Input signal Status
X010 ON
X011 ON
X012 OFF

1) LED indicator lamp check
Check the LED indicator lamps of the PLC or the display module to check whether the outputs are turned
on. The status of each output should be as shown in the following table:

Pulse output LED lamp
method of output Status of LED lamp (output)
If the transistor outputs of | "Pulse train + direc- Y000 Turned on and off at high speed.”
the main unit are used tion" method Y004 Kept OFF.
"Pulse train + direc- YO0/2 Turned on and off at high speed.
tion" method Y4/6 Kept OFF.
If the high-speed output Forward rotation Y0/2 Kept OFF.
special adapter is used pulse train (FP)
Reverse rotation Y4/6 Turned on and off at high speed.
pulse train (RP)

*1.  The output LED is kept ON in the FX3u PLC.

2) Current value register (D8341, D8340) check
Monitor the current value register (D8341, D8340) of the FX3s/FX3G/FX3cc/FX3u/FXsuc PLC using the
programming tool, and confirm that the value is being reduced.
— For details on the current value register, refer to Subsection 4.4.1.
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Stop of operation

Turn off the reverse rotation (JOG-) switch (X013) to stop the operation in the reverse rotation direction.

1) LED indicator lamp check

Check the LED indicator lamps of the PLC or the display module to check whether or not the outputs are
turned on. The status of each output should be as shown in the following table:

Pulse output LED lamp
method of output Status of LED lamp (output)
. . . ) Y000 The LED indicator lamp (turned on and
If the tra.nS|stor outputs of Pul§e train + direc- off at high speed) will be turned off.
main unit are used tion" method
Y004 Kept OFF.
. _ _ YO/2 The LED indicator lamp (turned on and
Pulse train + direc- off at high speed) will be turned off.
tion" method T Koot OFF
If the high-speed output ep i
Specia| adapter is used Forward rotation Y0/2 Kept OFF.
pulse train (FP) T
Reverse rotation Y4/6 The LED indicator lamp (turned on and

pulse train (RP)

off at high speed) will be turned off.

2) Current value register (D8341, D8340) check
Monitor the current value register (D8341, D8340) of the FX3s/FX3c/FX3cc/FX3u/FX3uc PLC using the
programming tool, and confirm that the value is not being decreased.

— For details on the current value register, refer to Subsection 4.4.1.

Check the operation of the reverse rotation limit switch.

During operation in the reverse rotation direction (at step 10), turn off the reverse rotation limit
switch 1 (X011), and confirm that the operation in the reverse rotation direction is stopped.

The LED indicator lamps and the current value register (D8341, D8340) will change to the same

statuses as the stop statuses described in step 10.

In addition, the "Instruction execution abnormal end" flag (M8329) will turn on.
— For details on the current value register, refer to Subsection 4.4.1.
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5.2 Creation of Test Program

5.2

Creation of Test Program

1. Input/output assignment

Inputs/outputs are assigned as shown in the following table:

Signal Input/output number
o ) Forward rotation limit 1 NC contact X010
Limit switch —
Reverse rotation limit 1 NC contact X011
. Forward rotation (JOG+) NO contact X012
Manual switch -
Reverse rotation (JOG-) NO contact X013
"Pulse train" signal or "forward rotation pulse train" signal (output specified for pulse output Y000
destination)
"Direction" signal or "reverse rotation pulse train" signal (output specified for rotation Y004

direction signal)

2. Setting of related devices

The following related devices depend on the pulse output destination device that is set for the positioning
instruction. If the pulse output destination device is changed, it is necessary to change the related devices.
— For setting items of the related devices, refer to Subsection 4.5.1.

Setting item

Items related to speed

Description of setting

Related
device

Setting value or
condition

Maximum speed 100,000Hz (%E;?S:)DSMS K100000 | Initial value
Bias speed OHz D8342 KO | Initial value
Acceleration time 100ms D8348 K100 | Initial value
Deceleration time 100ms D8349 K100 | Initial value
Forward/reverse rotation speed |30,000Hz - K30000 -
Forward limit, reverse limit, and immediate stop of pulse output
If X010 is turned off (if the NC contact is
Forward limit turned on), the limit switch will be M8343 ON: If X010 = OFF
activated.
If X011 is turned off (if the NC contact is
Reverse limit turned on), the limit switch will be M8344 ON: If X011 = OFF
activated.
Status check items
Use this device to check whether the Turns on when the
Positioning (Y000) positioning instruction is being M8348 positioning instruction is
activated. activated.
"Instruction execution abnormal Use this device to check whether or not Ivl:/:{::srl?: ;/\::ftli(\%/r;t?; "
the forward/reverse rotation limit switch | M8329

end" flag

turns ON.

during a positioning
operation.

Current value register (Y000)

Stores the current value of the
positioning operation in Y000.

D8341,D8340
(32-bit)

Varies when a positioning
instruction turns ON.
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5 Operation Test
5.2 Creation of Test Program

3. Example program

M8002
— T)Nn/?o1\/2 K100000| D8343 [
Initial pulse
FNC 12 |
MOV KO D8342
FNC 12 |
MOV K100 | D8348
FNC 12
K100 | D8349
MOV
X010
HF - M8343
Forward rotation limit 1 (NC contact) !
X011
# M8344
Reverse rotation limit 1 (NC contact)*1
X012  M8348 M101
S : W FNC158 |¢999999| K30000 | Y000 | Y004 [
JOG+ Positioning| JOG(+) DDRVI
(Y000) |operation
completed X0},|,12 M101
M100
L JOG+
JOG(+) M8329
operation —
being Instruction execution
performed abnormal completion
M100
X013 M8348 M103
) i 4 FNC158 |k.999999| K30000 | Y000 | Y004 |-
JOG- Positioning| JOG(-) DDRVI
(Y000) |operation
completed X(}){‘I3 M103
M102
I JOG-
JOG(-) M8329
operation —
being Instruction execution
performed abnormal completion
M102
END
*1.

Maximum speed (for Y000)
100,000Hz—[D8344,D8343]

Bias speed (for YO00)
0Hz—D8342

Acceleration time (for Y000)
100ms—D8348

Deceleration time (for YO00)
100ms—D8349

Forward limit (for YO0O0)

Reverse limit (for YO00)

Performs jogging operation

in the forward rotation direction
using the drive to Increment
instruction.

Completes the JOG+ operation.

JOG+ operation is being performed.

Performs jogging operation in the
reverse rotation direction using the
drive to Increment instruction.

Completes the JOG- operation.

JOG- operation is being performed.

Change contacts in the program to NO contacts when using NO contact type limit switches.
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6. Mechanical Zero Return - DSZR/ZRN Instruction
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6.1 Types of Mechanical Zero Return Instructions

u-jing
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If forward rotation pulses or reverse rotation pulses are being output, the positioning instruction of the PLC will
increase or decrease the current value of the current value register.
When turning off the power of the PLC, however, the current value stored in the current value register will be

erased. For this reason, after turning on the power again, be sure to adjust the current value of the current Apx,

value register to the current position of the machine. om

The built-in positioning function uses the DSZR/ZRN instruction (zero return instruction) to adjust the value of E §

the current value register to the current mechanical position. %}%
=}

Compared with the ZRN instruction, the DSZR instruction has additional functionality.
DSZR instruction ZRN instruction

DOG search function v -
DOG signal logical NOT

v
Zero return using zero-phase signal v -
v

Zero-point signal logic reverse

Absolute position detection system:

If the MR-J4[JA, MR-J30JA, MR-J2STJA, MR-J2[JA, or MR-HLCIA servo amplifier (with absolute position
detection function) manufactured by Mitsubishi is used, the current position value will be retained even after
power-off.

To use the absolute position detection system, zero return is required to be performed only once. The PLC
can then read the current position value of the servo motor with the FNC155 (DABS) instruction. With this
method, it is not necessary to perform zero return every time after power-on.
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6.2 DOG Search Zero Return (DSZR Instruction)

Use this instruction to change the CLEAR signal output destination with an FX3uc PLC Ver. 2.20 or later and
FX3S/FX3G/FX3GC/FX3u PLC.

6.2.1 Instruction Format

1. Instruction format

l_ Fl[\;CS)Z‘I R50 J |nst Inss}t/%gtcl)cl)n Execution condition ms Inss)t/r#]g%?n Execution condition

. DSZR % Continuous
ZERO RETURN 9 steps execution
WITH DOG - Ve -
yp
SEARCH
Command

input "ENC150
IR

2. Data setting

Operand type Description Data type
Specifies the near-point signal (DOG) input device number.
Specifies the zero-phase signal input number. Bit
i
Specifies the pulse output number.
Specifies the rotation direction signal output destination number.
3. Devices
Bit device Word device Others
Real | Char-
ngerand System user Digit designation System user ciilpl?;it Index Cton; num-| acter |Pointer
ype stant| per string
X|Y[M|T|C|S|DO.b|KNX|KnY|KnM(KnS| T | C | D | R |UDO\GO|V |Z |Modify [ K|H| E "a" P
v|v|v v A1 v
A
2 v
A
3 d
A
i | A v

A1 : DO.bis available only in FX3U and FX3uUC PLCs. However, index modifiers (V and Z) are not available.
A2 : Specify X000 to X007 for FX3G/FX3GC/FX3U/FX3uc PLC.
Specify X000 to X005 for FX3s PLC.

A3 : Specify Y000, Y001, or YO02"! transistor output from the main unit, or specify Y000, Y001, Y0023, or
Y003™ from a high-speed output special adapter 2.
*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3S/FX3GC PLC.
*2. High-speed output special adapters can be connected only to the FX3u PLC.

*3. To use Y002 and Y003 of a high-speed output special adapter, connect a second high-speed output
special adapter.

Note:

* To use an FX3uU PLC of relay output type or triac output type, be sure to connect a high-speed output
special adapter.

« Differential line drive type outputs will be used for the outputs of the high-speed output special adapter.
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A4 : When a high-speed output special adapter is used as a destination for pulse output on a FX3uU PLC,
use the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3u/
FX3uc PLC, use transistor output for signals rotation direction.
— For the outputs applicable with a High-speed output special adapter, refer to Section 4.9.

Al OUtPUt spe.c!al Pulse output Rotation direction output
adapter connection position

=Y000 =Y004

1st adapter
= Y001 =Y005
=Y002 =Y006

2nd adapter
=Y003 = Y007

6.2.2 List of Related devices

1. Special auxiliary relays
The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number
" " Function Attribute | Refer to
Y000 ‘ Y001 | Y002 ‘ Y0032
M8029 "Instruction execution complete" flag Read only fib;‘ed'o”
M8329 "Instruction execution abnormal end" flag Read only fljrbgectlon
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only fjbgec“"”
. . Subsection
M8341 | M8351 | M8361 | M8371 |CLEAR signal output function enable™ Drivable 4%4 l
. . Subsection
M8342 | M8352 | M8362 | M8372 |Zero return direction specification Drivable | ">
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f“sbfe‘:t'm
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable j”;’fec“"”
M8345 | M8355 | M8365 | M8375 |DOG signal logic reverse™ Drivable f‘gbge"“o”
. . Subsection
M8346 | M8356 | M8366 | M8376 |Zero-point signal logic reverse > Drivable |,
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only i"ﬁemn
M8349 | M8359 | M8369 | M8379 |Pulse output stop command’3 Drivable f%bgec“on
CLEAR signal device specification function i
M8464 | M8465 | M8466 | M8467 o P Drivable | Subsection
enabled 4.3.4

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3cc PLC.

*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3. Cleared when PLC switches from RUN to STOP.

*4.  Only available for FX3uc PLC Ver. 2.20 or later and FX3s/FX3G/FX3Gc/FX3u PLC.
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2. Special data registers

The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number

. Data Initial
= = Function Refer to
Y000 Y001 Y002™! Y0032 length | value
D8340 |- |ps3so |- |ps3so [N |psa7o |-OW- ,
order order order order | Current value . Subsection
High High High High register (PLS) 32-bit 0 441
D8341 | 9" Ipg3st| 9" Ipg3e1| 9" |pg37q | 19N o
order order order order
D8342 D8352 D8362 D8372 Bias speed | 16yt o | Subsection
(Hz) 426
D8343 | "% |ps3s3| % |ps3e3 |- [psa73|tOW
order order order order Maximum . Subsection
High High High High- |speed (Hz) | 320t 1000001, 55
D8344 | 9" Ipg3s4| 9" Ipg3esa| 9" |pg374 | 1IN -
order order order order
D8345 D8355 D8365 D8375 Creep speed | 15 it | 1000 | Subsection
(Hz) 424
D8346 | "°%  |ps3se|°%  |ps3es |-O"  |ps37e | oW
order order order order  |Zero return ) Subsection
High High High Hiah speed (Hz) 32-bit | 50,000 423
D8347 | 9" |pgas7| 9" Ipg3e7 |9 |pga7z | 9™ -
order order order order
D8348 D8358 D8368 D8378 Acceleration | ¢y 100 | Subsection
time (ms) 427
D8349 D8359 D8369 D8379 Deceleration | 44 1y 100 | Subsection
time (ms) 428
CLEAR signal
device 16-bit ) Subsection
D8464 D8465 D8466 D8467 specification [ 434

*3

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  Only available for FX3uc PLC Ver. 2.20 or later and FX3s/FX3G/FX3Gc/FX3u PLC.
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6.2.3 Function and Operation

Command
input " ENC150
R

— For details on the maximum speed, bias speed, acceleration time, and deceleration time, refer to

o)
o
3
3
o
=
&
3
«w

Zero return speed
Initial value: 50,000Hz

Subsection 4.2.5 to Subsection 4.2.8. S5 £
, Deceleration , , Acceleration . g8~
. A (2=}
I time | ! time ! @
1 Initial value: 1 1 Initial value: "1
I100ms  fg-m----mmmm - 4 100ms |
/ \ 1
| /| Maximum speed 5 ! ApX.
! ’ Initial value: 100,000Hz | S
1 I/ \\ | O x
| < . £
| : g3
1 | o
1 | =
! I
! I
! I
L I
L I

Current value register = "0" <

o S

/
Creep speed :‘ --------- [~ 7~~~ ~"~"~"~""KA~ """~~~
Initial value: : Bias speed
1,000Hz I Initial value: OHz
1
5oG
Zero-phase signal Rear end Front end

G [T EE

|
CLEAR signal R 1 ms orless

k——>]20 ms + 1 scan time (ms)

*1. X000 to X005 for FX3s PLC.

1) For , specify the near-point signal (DOG) input device number. To specify the logic of this near-
point signal (DOG), turn the "DOG signal logic reverse" relay on or off as shown in the following table.

Pulse output "DOG signal logic Descriotion
destination device reverse" relay P
(D1-) =Y000 M8345
! OFF: Positive logic (Turning on the input will turn on the

= Y001 M8355 near-point signal.)

= Y002 M8365 ON:  Negative logic (Turning off the input will turn on the
near-point signal.)

=Y003 M8375

» Detection of (the rear end and the front end of) the near-point signal (DOG) will be affected by the input
filter and the scan time of the sequence program.
Secure 1 scan time or more from the rear end of the DOG to turning ON of the zero-point signal.
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2) For , specify the zero-phase signal input number in the range of X000 to X0072. To specify the
logic of this zero-phase signal, turn the "Zero-point signal logic reverse" relay on or off as shown in the
following table.

If the same input is specified for both the near-point signal and the zero-phase signal, the logic of the zero-
phase signal will be specified by the device of the near-point signal (DOG), and not by one of the following
devices. In this case, the operation will be performed at the front and rear ends of the near-point signal
(DOG) without using the zero-phase signal. This is similar to the operation of the ZRN instruction.

PE,||Se. output_ Zero-point s'l'gnal logic Description
destination device reverse" flag

(D1-) =YO000 M8346

O OFF: Positive logic (Turning on the input will turn on the

= Y001 M8356 near-point signal.)

=Y002 M8366 ON:  Negative logic (Turning off the input will turn on the
near-point signal.)

=Y003 M8376

*2. X000 to X005 for FX3s PLC.
3) For (D19, specify a pulse output number in the range of Y000 to Y003.

4) For (D22, specify the rotation direction signal output device number.
When a high-speed output special adapter is used as a destination for pulse output on a FX3U PLC, use
the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3U/
FX3uc PLC, use transistor output for signals rotation direction.

High-speed output special Rotation direction
. . Pulse output
adapter connection position output

=Y000 = Y004
= Y001 =Y005
=Y002 =Y006
=Y003 =Y007

The rotation direction ON/OFF status of the specified device is shown in the following table.

1st adapter

2nd adapter

During instruction execution, however, do not use the output for other purposes.

ON/OFF status of device Rotation direction (i d t value)
otation direction (increase/decrease current value
specified by
ON Forward rotation (Outputting pulses from will increase the
current value.)
OFF Reverse rotation (Outputting pulses from will decrease the
current value.)

5) Zero return direction
To specify the zero return direction, turn "zero return direction specification" relay on or off as shown in
the following table.

Pulse output "Zero return direction s
L. . cer s Description
destination device specification" relay

D = M8342
Y000 To perform zero return in the
=Y001 M8352 forward rotation direction: Turn on the relay.
= Y002 M8362 To perform zero return in the

reverse rotation direction: Turn off the relay.

=Y003 M8372
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6) CLEAR signal output
This instruction can output the CLEAR signal after stopping at the origin.
If it is necessary to output the CLEAR signal at the completion of zero return, turn on the "CLEAR signal
output function enable" relay (see the following table).
Use an FX3uc PLC Ver. 2.20 or later and FX3S/FX3G/FX3GC/FX3uU PLC to specify the CLEAR signal
output device.

a) Ifitis not necessary to use the CLEAR signal device specification function, or if an FX3uc PLC below

(@)
o
3
=
o
S
5
3
7]

. el
Ver. 2.20 is used. 225
=55
Status of "CLEAR Status of "CLEAR signal . ] 2=
UIEOCTEI signal output function | device specification function CLEAR signal device “
destination device ,, number
enable" relay enable" relay
=Y000 M8341=0ON M8464=0FF Y004 Apx
= Y001 M8351=0ON M8465=0FF Y005 gén
=Y002 M8361=0ON M8466=0FF Y006 %_"%
=Y003 M8371=0ON M8467=0FF Y007 -

b) Ifitis necessary to use the CLEAR signal device specification function:
Turn on the "CLEAR signal device specification function enable" relay to specify the CLEAR signal
output device (output Y) for the pulse output destination device using the CLEAR signal device
specification register.
— For an example program, refer to Subsection 4.3.4 or Subsection 4.5.1.

Pul tout Status of "CLEAR Status of "CLEAR signal CLEAR si I devi
uise output signal output function | device specification function - signal device
destination device enable” relay enable” relay*1 specification register
=Y000 M8341=0ON M8464=0ON D 8464
=Y001 M8351=0ON M8465=0ON D 8465
=Y002 M8361=0ON M8466=0ON D 8466
=Y003 M8371=0ON M8467=0ON D 8467

7) Zero return speed
Use the devices shown in the following table to set the zero return speed. Be sure to set the zero return
speed so that the relation with the other speeds is "bias speed < zero return speed < maximum speed".

- If "zero return speed > maximum speed", the operation will be performed at the maximum speed.

de;?r:zz::?:\:ice Bias speed Zero return speed Maximum speed Initial value
=Y000 D8342 D8347,D8346 D8344,D8343
= Y001 D8352 D8357,D8356 D8354,D8353 50,000(Hz)
=Y002 D8362 D8367,D8366 D8364,D8363
=Y003 D8372 D8377,D8376 D8374,D8373

8) Creep speed
Use the devices shown in the following table to set the creep speed. Be sure to set the creep speed so
that the relation with the other speeds is "bias speed < creep speed < maximum speed".

desPt?r:z:c?:tc:):\:ice Bias speed Creep speed Maximum speed Initial value
=Y000 D8342 D8345 D8344,D8343
= Y001 D8352 D8355 D8354,D8353 1,000(H2)
, z
=Y002 D8362 D8365 D8364,D8363
=Y003 D8372 D8375 D8374,D8373
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1. Zero return operation
Zero return operation is described below assuming that Y0O0O is specified as the pulse output destination

device .1f'Y001, Y002, or Y003 is specified, it is necessary to change the output number of each related
relay (special auxiliary relay, special data register) below.

.

*2.

*3.

— For details on related relays, refer to Section 4.1 to Section 4.4, or Subsection 6.2.2.
Specify the zero return direction.
Turn the "zero return direction specification” relay (M8342) on or off to specify the zero return direction.
Execute the DSZR instruction to perform zero return.
Transfer operation will be performed in the direction specified by the "zero return direction designation”
flag (M8342) at the speed specified by the "zero return speed designation” device (D8347, D8346).

If the near-point signal (DOG) specified by is turned on*1, the speed will be reduced to the creep
speed (D8345).

After turning the near-point signal (DOG) OFF™1, if the zero-phase signal specified by is
turned on"2, the pulse outputting operation will immediately stop.
If the same input is specified for both the near-point signal and the zero-phase signal, turning the near-

point signal (DOG) OFF"! will immediately stop the pulse outputting operation (just like the ZRN
instruction where the zero-phase signal is not used).

If the CLEAR signal output function (M8341) is enabled (set to ON), the CLEAR signal (Y004) will be
turned on within 1 ms after the zero-phase signal is turned ON, and will be kept ON for "20 ms + 1 scan
time (ms)“.*3

The current value register (D834 1, D8340) will be reset to "0" (will be cleared).

The "Instruction execution complete" flag (M8029) will turn on, and the zero return operation will be

completed.
— For details on the "Instruction execution complete” flag, refer to Subsection 4.7.4.

Deceleration Acceleration
time H H time
(D8349) 1 1 (D8348) Zero return
A= 4 direction
’ . \ M8342=0FF
s | Maximum speed \
/| (D8344,D8343) AN <
7/ \
- A

T~

Zero return speed

Creep speed (D8347,D8346)

I

I

[}

I

I

I

I

I

I

I

I

I

I

I

I

) (D8345) !

Current value register = "0" < :

I
L

I

I

I

1

(D8341,D8340) \

Zero-phase signal

R
] Bias speed
! (D8342)

1
1
E Rear end Front end
I
1
1

CLEAR signal *3
(Y004) ﬂ1 ms or less

"Instruction ; > 20 ms + 1 scan time (ms)

execution
complete" ON

flag M8029 '\ \when the instruction is turned off, M8029 is turned off.

This step is described assuming that the "DOG signal logic reverse" relay (M8345) is off. If this flag is
on, it is necessary to change the expression "on" to "off", and "off" to "on".

This step is described assuming that the "Zero-point signal logic reverse" relay (M8346) is off. If this
flag is on, it is necessary to change the expression "on" to "off", and "off" to "on".

FX3s/FX3G/FX3GC PLCs operate in the sequence "CLEAR signal output — Pulse output stop”.

Set the CLEAR signal detection to "While on, droop pulses are always cleared" for connected
amplifiers (drivers).

The stop position may deviate if it is set to "Droop pulses are cleared on the leading edge".
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6.2 DOG Search Zero Return (DSZR Instruction)

2. DOG search function
If the forward rotation limit and the reverse rotation limit are set, the DOG search function can be used for
zero return. The zero return operation depends on the zero return start position.

Rear end Front end Zero return

Reverse rotation direction Forward rotation

limit 1 DOG limit 1

Reverse rotation limit !

1)

Forward rotation limit

Operation in
reverse rotation
direction

Operation in
forward rotation
direction

If the start position is before the DOG:

a)
b)
c)
d)

When the zero return instruction is executed, zero return will be started.
Transfer operation will be started in the zero return direction at the zero return speed.
If the front end of the DOG is detected, the speed will be reduced to the creep speed.

After detecting the rear end of the DOG, if the first zero-phase signal is detected, the operation will be
stopped.

If the start position is in the DOG area:

a)
b)

When the zero return instruction is executed, zero return will be started.

Transfer operation will be started in the opposite direction of the zero return direction at the zero return
speed.

If the front end of the DOG is detected, the speed will decelerate and the operation will stop. (The
workpiece will come out of the DOG area.)

Transfer operation will be restarted in the zero return direction at the zero return speed (and the
workpiece will enter the DOG area again).

If the front end of the DOG is detected, the speed will be reduced to the creep speed.

After detecting the rear end of the DOG, if the first zero-phase signal is detected, the operation will be
stopped.

If the start position is in the near-point signal OFF area (after the DOG):

a)
b)

When the zero return instruction is executed, zero return will be started.
Transfer operation will be started in the zero return direction at the zero return speed.

If the reverse rotation limit 1 (reverse rotation limit) is detected, the speed will decelerate, and the
operation will stop.

Transfer operation will be started in the opposite direction of the zero return direction at the zero return
speed.

If the front end of the DOG is detected, the speed will be reduced and the operation will be stopped.
(The workpiece will detect the DOG and then come out of the DOG area.)

Transfer operation will be restarted in the zero return direction at the zero return speed. (The
workpiece will enter the DOG area again.)

If the front end of the DOG is detected, the speed will be reduced to the creep speed.

After detecting the rear end of the DOG, if the first zero-phase signal is detected, the operation will be
stopped.
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4) If the limit switch in the zero return direction turns ON (if the start position is at forward rotation limit 1 or

reverse rotation limit 1):

a) When the zero return instruction is executed, zero return will be started.

b) Transfer operation will be started in the opposite direction of the zero return direction at the zero return
speed.

c) If the front end of the DOG is detected, the speed will decelerate and the operation will stop. (The
workpiece will detect the DOG and then come out of the DOG area.)

d) Transfer operation will be restarted in the zero return direction at the zero return speed (and the
workpiece will enter the DOG area again).

e) If the front end of the DOG is detected, the speed will be reduced to the creep speed.

f) After detecting the rear end of the DOG, if the first zero-phase signal is detected, the operation will be
stopped.
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6.2.4 Important Points

— For important programming points, refer to Section 4.7.
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+ Detection of (the rear end and the front end of) the near-point signal (DOG) will be affected by the input
filter and the scan time of the sequence program.
Secure 1 scan time or more from the rear end of the DOG to turning ON of the zero-point signal.

+ Since the zero-phase signal of the servo motor is used, adjust the relation between the rear end of the
DOG and the zero-phase signal as shown in the following figure. If fine adjustment of the origin position is
needed, adjust the position of the near-point signal (DOG).

u-jing

suofoun4
Buiuonisod

<—— Operation direction
Rear end Front end

DOG |

>

uoIoBULNY) =S

<

Longer than

1 scan time
Zero-phase signal !

* Properly set the DOG so that the near-point signal (DOG) can be kept at the ON status until the speed is
reduced to the creep speed.
This instruction will start speed reduction at the front end of the DOG, and will stop the operation at the rear
end of the DOG or at detection of the first zero-phase signal after passing the rear end of the DOG.
The current value register will then be cleared (reset to "0").
If the speed is not reduced to the creep speed before detecting the rear end of the DOG, the operation may
not be stopped at the specified position.

9|dwex3

+ Use the near-point signal (DOG) between the reverse rotation limit 1 (LSR) and the forward rotation limit 1
(LSF).
The intended operation may not be performed if the relationship among the near-point signal (DOG),
reverse rotation limit 1 (LSR) and forward rotation limit 1 (LSF) is not as shown in the figure below.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

LSR LSF
Servo motor F F Lo ? I% q

« The input device specified for the near-point signal or the zero-phase signal cannot be used
for the following items:

- High-speed counter
- Input interruption

- Pulse catch

- SPD instruction

- DVIT instruction™!
- ZRN instruction
*1.  Only available for FX3u and FX3uc PLCs.

» The creep speed should be sufficiently slow.
The zero return instruction will not decelerate at the stop point. Therefore, if the creep speed is not slow
enough, the operation may not stop at the specified position due to inertia.

Reverse rotation <— —> Forward rotation

+ If an operand is changed during instruction execution, the change will be ignored and the operation will not
be affected. To change the operation, turn off the command contact of the instruction, and then turn it on
again.

« If the instruction activation contact is turned off during the zero return operation, the speed will decelerate
and the operation will stop. In this case, the "Instruction execution complete" flag (M8029) will not be
turned on.

+ If the "pulse output monitor" (BUSY/READY) flag is on, a positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.
If the "pulse output monitor" (BUSY/READY) flag is still on after the instruction activation contact is turned
off, do not execute a positioning instruction (including PLSR and PLSY instructions) that uses the same
output number.
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* In the following case, the "Instruction execution abnormal end" flag (M8329) will be turned on, and the

execution of the instruction will be completed.
— For details on the "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

- Ifthe DOG search function cannot detect the near-point signal (DOG), the speed will decelerate and the

operation will stop.
In this case, "Instruction execution abnormal end" flag (M8329) will be turned on, and the execution of

the instruction will be completed.
* FX3s/FX3G/FX3Gc PLCs operate in the sequence "CLEAR signal output — Pulse output stop".
Set the CLEAR signal detection to "While on, droop pulses are always cleared" for connected amplifiers

(drivers).
The stop position may deviate if it is set to "Droop pulses are cleared on the leading edge".
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6.3  Zero Return (ZRN Instruction)

Use this instruction to change the CLEAR signal output destination with an FX3uc PLC Ver. 2.20 or later and
FX3s/FX3G/FX3Gc/FX3u PLC.
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6.3.1 Instruction Format

u-jing

1. Instruction Format

E{ FNZ(I; "1‘56 __l |nst '":;‘,rrl:lgt(')?" Execution condition |ns Inss)t,rrﬂgt(')?n Execution condition

Contlnuous DZRN Continuous

suofoun4
Buiuonisod

ZERO RETURN 9 steps executlon 17 steps execution Apx.
- type - type o
=)
Command ]
input ["ENC156 g°
— ZRN S1e S2e S3e
2. Data setting
Operand type Description Data type
SD) Specifies the zero return speed.”!
: pect Z6ro return sp BIN16/32-bit
Specifies the creep speed. (Setting range: 10 to 32,767 Hz)
Specifies an input number for the near-point signal(DOG). Bit
i
Specifies the pulse output number.
*1. Settingrange: 10 to 32,767 Hz for 16-bit operation
For 32-bit operation, however, the setting range should be as shown in the following
table.
Pulse output destination Setting range
FX3u PLC High-speed output special adapter | 10 to 200,000(Hz)
FX3s/FX3G/FX3GC/FX3u/FX3uc PLC | Main unit (transistor output) 10 to 100,000(Hz)
3. Devices
Bit device Word device Others
) Real | Char-
Operand System user Digit designation System user Sﬂiﬂal Index Cton; num-| acter |Pointer
on stant| per string
x| v |M|T|c|s|pob|knx|kny|knM |kns| T|c|D]| R UDD\G v |z |Modify [K|H| E | "o | P
vi|iv]| v | v v|viv|A3] a4 |v|v| v
Vv v | v v|v|v|A3|l A4 v
vl vi|v v | A1 v
A2 %

A1 :D[lbis available only in FX3u and FX3uc PLCs. However, index modifiers (V and Z) are not available.

A2 : Specify Y000, Y001, or Y0022 transistor output from the main unit, or specify Y000, Y001, Y0024, or
Y003™ from a high-speed output special adapter™3.
*2. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
*3. High-speed output special adapters can be connected only to the FX3u PLC.
*4. To use Y002 and Y003 of a high-speed output special adapter, connect a second high-speed output

special adapter.
A3 : Only available for FX3G/FX3GC/FX3U/FX3uc PLCs.
A4 : Only available for FX3u and FX3uc PLCs.

Note:

» To use an FX3u PLC of relay output type or triac output type, be sure to connect a high-speed output
special adapter.

« Differential line drive type outputs will be used for the outputs of the high-speed output special adapter.
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6.3.2 List of Related devices

1. Special auxiliary relays

The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number
1 2 Function Attribute Refer to
Y000 ‘ Y001 ’Y()oz ’Y()o;;

M8029 "Instruction execution complete" flag Read only flibgectlon
M8329 "Instruction execution abnormal end" flag Read only jl:‘b;ed'on
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor” (BUSY/READY) flag Read only f‘ﬁemm
« . Subsection

M8341 | M8351 | M8361 | M8371 | CLEAR signal output function enable™ Drivable | ")
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f‘gbfecm”
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f‘gbfe"t'o”
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only f‘ﬁeam
M8349 | M8359 | M8369 | M8379 |Pulse output stop command Drivable ilgb;ectlon
CLEAR signal device specification function i
M8464 | M8465 | M8466 | M8467 enable*&fi P Drivable f‘gbjec“m

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3S/FX3GC PLC.

*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  Cleared when PLC switches from RUN to STOP.

*4.  Only available for FX3uc PLC Ver. 2.20 or later and FX3S/FX3G/FX3GC/FX3U PLC.

2. Special data registers

The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number . Data Initial
= = Function Refer to
Y000 Y001 Y002 Y003'¢ length | value
D8340 |- |ps3so| " |ps3so|-O"- | ps37o|FOW ,
order order order order | Current value . Subsection
High High High Hiahe|register (PLS) | 3201t 01441
D8341| 9" | pg3s1| 9" Ipg3et| 19N |pga7q | 9N o
order order order order
D8342 D8352 D8362 D8372 Bias speed 16-bit o | Subsection
(Hz) 426
D8343 "% |pg3s3| W |pg3e3| oW |psazs|toW-
order order order order Maximum . Subsection
High High High High- |speed (Hz) 32:bit 100,000 45
D8344| 9" | pg3s4 | 9" Ipg3e4 | 19N |pga74 | 9N <
order order order order
D8348 D8358 D8368 De37g  |Acceleration | g 100 | Subsection
time (ms) 427
D8349 D8359 D8369 D8379 Deceleration | ¢ i 100 | Subsection
time (ms) 4.2.8
CLEAR signal .
; . Subsection
D8464 D8465 D8466 D8467 device 16-bit - 434
specification””

*5. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3S/FX3GC PLC.

*6. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*7.  Only available for FX3ucC PLC Ver. 2.20 or later and FX3S/FX3G/FX3GC/FX3u PLC.
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6.3.3 Function and operation

Command
input  ["ENC156
RS

— For details on the maximum speed, bias speed, acceleration time and deceleration time, refer to
Subsection 4.2.5 to Subsection 4.2.8.

, Deceleration , , Acceleration .
I time ! ! time
s> <>

1 1

L o e e e e e e ]

] \

// \\
/- | Maximum speed \

Creep speed

ED)

¢

| Do | (&)

CLEAR signal Rear end Front end
S él

(lagztéﬂtt:itcl,%n 20 ms + 1 scan time (ms)

complete” flag

M8029 ‘gN

When the instruction is turned off, M8029 is turned off.

*1.  Within 1 ms when X000 to X007 in the main unit (X000 to X005 in the FX3s PLC) is used, and within
“1 ms + 1 scan time” when X010 or later (X006 or later in the FX3s PLC) is used.

1) For , specify the zero return speed.
If the set zero return speed value is more than the maximum speed value, the operation will be performed
at the maximum speed.

Setting range
16-bit operation 10 to 32,767(Hz)

When a high-speed output special
adapter is used

10 to 200,000(Hz)
32-bit operation

When a transistor output from the

main unit is used 10 to 100,000(Hz)

Note that the zero return speeds shown in the following table will not apply.

Pulse output destination device Zero return speed
= Y000 D8347,D8346
= Y001 D8357,D8356
=Y002 D8367,D8366
=Y003 D8377,D8376

2) For , specify the creep speed.
Setting range: 10 to 32,767 Hz
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3) For , specify the near-point signal (DOG) input device number (NO contact).

Turning on the near-point signal will reduce the speed to the creep speed. Turning off the near-point
signal will complete the zero return operation.
— For details, refer to "1. Zero return operation".
If an input X000 to X007 (X000 to X005 for FX3s PLC) of the main unit is specified for the near-point
signal (DOG), the PLC interruption function will be used to stop the operation. (To output the CLEAR
signal, turn on the "CLEAR signal output function enable" relay.)
Under the following condition, however, operation may be affected by the input filter or the scan time of
the sequence program, and the operation, therefore, may not be stopped exactly at the origin.
- An input number of X010 or higher (or other device (auxiliary relay, etc.)) is specified.
If an input relay X010 or higher (X006 or higher for FX3s PLC) is specified for the near-point signal
(DOG), the input filter will be applied.

4) For , specify a pulse output number in the range of Y000 to Y003.

5)

Zero return direction
For this instruction, the zero return direction is set to the reverse rotation direction.
(During zero return operation, the value indicated in the current value register will be decreased.)
To perform zero return in the forward rotation direction, follow the example program below to control the
direction output.
— For programming details, refer to Section 4.7.
— To use the main unit (transistor output), refer to Section 4.8.
— To use a high-speed output special adapter, refer to Section 4.9.
a) Turn on YOO (rotational direction signal).
b) Refresh YOI output using the REF (FNC 50) instruction.
c) Execute the ZRN instruction (zero return instruction).

d) With the execution completion flag (M8029) of the ZRN instruction (zero return instruction), reset
YOO (rotational direction signal).

Example program:
In the program shown below, Y004 is specified as the rotation direction signal output device for Y00O.

Command
input
—N RST M10
M12
RST M11
SET M12
a) Turns on (sets) Y004 as the
SET | Y004 —  rotational direction signal of
Y000 (pulse output destination).
FNC 50 || b) Refreshes Y000 to Y007.
REFP | Y000 K8 )

FNC156 R 1 c) Executes ZRN instruction.
AN (S10) | (S20) | (S3 Y000 )

M8029 d) Resets the rotational direction
it RST Y004 —  signal (YO04) using the instruction
execution complete flag.

SET M10 Origin data reading completion
flag

RST M12 1~

R_ese}s( \t(fg)eo ‘r‘c;tatipnalhdirection
| | signa using the

RST Y004 instruction execution abnormal
end flag.

M8I1§29

SET M11 | Abnormal end of zero return

RST M12
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6)

CLEAR signal output

This instruction can output the CLEAR signal after stopping at the origin. If it is necessary to output the
CLEAR signal at the completion of zero return, turn on the "CLEAR signal output function enable" relay
(see the following table). Use an FX3uc PLC Ver. 2.20 or later and FX3s/FX3G/FX3Gc/FX3u PLC to specify
the CLEAR signal output device.
a) Ifitis not necessary to use the CLEAR signal device specification function, or if an FX3uc PLC of
below Ver. 2.20 is used:

Pulse output

Status of "CLEAR
signal output function

Status of "CLEAR signal
device specification

CLEAR signal device

destination device enable” relay e (T number
=Y000 M8341=0ON M8464=0OFF Y004
=Y001 M8351=0ON M8465=0FF Y005
=Y002 M8361=0ON M8466=0FF Y006
=Y003 M8371=0ON M8467=0FF Y007

b) Ifitis necessary to use the CLEAR signal device specification function:

Turn on the "CLEAR signal device specification

function enable" relay to specify the CLEAR signal output device (output Y) for the
pulse output destination device using the CLEAR signal device specification register.

— For the example of a program, refer to Subsection 4.3.4 or Subsection 4.5.1.

Pulse output
destination device

Status of "CLEAR
signal output function
enable" relay

Status of "CLEAR signal
device specification
function enable" relay

CLEAR signal device
specification register

=Y000 M8341=0ON M8464=0ON D 8464
=Y001 M8351=0ON M8465=0ON D 8465
=Y002 M8361=0ON M8466=0ON D 8466
=Y003 M8371=0ON M8467=0ON D 8467
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1. Zero return operation
Zero return operation is described below assuming that Y0O0O is specified as the pulse output destination

device (D-). If YOO1, Y002, and Y003 are specified, it is necessary to change the output number of each
related relay (special auxiliary relay, special data register) below.

— For details on related flags, refer to Section 4.1 to Section 4.4, or Subsection 6.2.2.
Execute the ZRN instruction to carry out zero return.

Transfer operation will be performed at the zero return speed specified by (S1).

If the near-point signal (DOG) specified by is turned on, the speed will be reduced to the creep
speed specified by (S2-).

If the near-point signal (DOG) specified by is turned off, the pulse outputting operation will be
immediately stopped.

If the CLEAR signal output function (M8341) is enabled (set to ON), the CLEAR signal (Y004) will be
turned on within 1 ms*1 after the near-point signal (DOG) is turns from ON to OFF, and will be kept ON for
"20 ms + 1 scan time (ms)"."2

The current value register (D8341, D8340) will be reset to "0" (will be cleared).

"Instruction execution complete” flag will be turned on, and the zero return operation will be completed.
— For details on "Instruction execution complete” flag, refer to Subsection 4.7.4.

Deceleration Acceleration
time | i time
(D8349) ! I (D8348)
<~ B —
//7 \

/| Maximum speed \

/| (D8344,D8343) N

L <
<

Zero return speed

Creep speed

ED)

e R e

Bias speed
(D8342)

e = 2

| DoG

CLEAR SM Realr end Front end
Y004 h

%2
"Instruction )
execution b 20 ms + 1scan time (ms)

.

*2.

complete" flag  |ON
M8029

When the instruction is turned off, M8029 is turned off.

Within 1 ms when an input X000 to X007 (X000 to X005 in the FX3s PLC) is used for the near-point
signal (DOG), and within “1 ms + 1 scan time” when an input X010 or later (X006 or later in the FX3s
PLC) is used for the near-point signal (DOG).

FX3s/FX3G/FX3Gc PLCs operate in the sequence "CLEAR signal output — Pulse output stop".

Set the CLEAR signal detection to "While on, droop pulses are always cleared" for connected
amplifiers (drivers).

The stop position may deviate if it is set to "Droop pulses are cleared on the leading edge".
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6.3.4 Important Points

— For important programming points, refer to Section 4.7.

+ If an input X000 to X007 (X000 to X005 for FX3s PLC) of the main unit is specified for the near-point signal
(DOG), the PLC interruption function will be used to stop the operation.
Under the following condition, however, operation may be affected by the input filter or the scan time of the

Q
o)
3
=]
<]
=]
g
3
[

sequence program. Io®
- An input number of X010 or higher (or other device (auxiliary relay, etc.)) is specified. §.§§
If input relay X010 or higher is specified for the near-point signal (DOG), the effects of the input filter will a§

be applied.
+ If an input X000 to X007 (X000 to X005 for FX3s PLC) of the main unit is specified for the near-point signal

(DOG), the input cannot be used for the following items: Apx.
- High-speed counter 5%"
- Input interruption gé
- Pulse catch S

- SPD instruction
- DSZR instruction

- DVIT instruction”!

+ Properly set the DOG so that the near-point signal (DOG) can be kept ON until the speed is reduced to the
creep speed.
This instruction will start speed reduction at the front end of the DOG, and will stop the operation at the rear
end of the DOG. The current value register will then be cleared (reset to "0").
If the speed is not reduced to the creep speed before detecting the rear end of the DOG, the operation may
not be stopped at the specified position.

» The creep speed should be sufficiently slow.
The zero return instruction will not decelerate at the stop point. Therefore, if the creep speed is not slow
enough, the operation may not stop at the specified position due to inertia.

» The DOG search function does not apply for this instruction. Therefore, start the zero return operation on
the front side of the near-point signal. If it is necessary to use the DOG search function, use the DSZR
instruction.

» The zero-phase signal of the servo motor cannot be used. For this reason, if fine adjustment of the origin
position is needed, adjust the position of the near-point signal (DOG).

« If the instruction activation contact is turned off during zero return operation, the speed will decelerate and
the operation will stop. In this case, the "Instruction execution complete" flag (M8029) will not turn on.

+  While the "pulse output monitor" (BUSY/READY) flag is on, a positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.
If the "pulse output monitor" (BUSY/READY) flag is still on after the instruction activation contact is turned
off, do not execute a positioning instruction (including PLSR and PLSY instructions) that uses the same
output number.

+ In the following case, the "Instruction execution abnormal end" flag (M8329) will be turned on, and
execution of the instruction will be completed.
— For details on the "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

- If the forward limit relay or the reverse limit relay is turned on, the speed will decelerate and the
operation will stop. In this case, the "Instruction execution abnormal end" flag (M8329) will be turned on
when execution of the instruction is complete.

- If the limit relay (forward or reverse) on the opposite side of the operation direction is turned on, the
speed will decelerate and the operation will stop.

In this case, the "Instruction execution abnormal end" flag (M8329) will be turned on when execution of
the instruction is complete.
* FX3s/FX3G/FX3Gc PLCs operate in the sequence "CLEAR signal output — Pulse output stop".

Set the CLEAR signal detection to "While on, droop pulses are always cleared" for connected amplifiers

(drivers).

The stop position may deviate if it is set to "Droop pulses are cleared on the leading edge".

*1.  Only available for FX3u and FX3uc PLCs.
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7. Absolute Position Detection System
(Absolute Current Value Read) - ABS Instruction

With the use of the servo absolute position detection system, the built-in positioning function uses the current
ABS value read-out (ABS) instruction to read out the current value (absolute position (ABS) data) from the
MR-J40OA, MR-J30OA, MR-J2(S)TIA, or MR-HOA servo amplifier.
— For items to be observed in programming, refer to Section 4.7.
— For the servo amplifier and connection of the MELSERVO Series, refer to the Appendix and the
examples of connection.

71 Instruction Format

1. Instruction Format

i FNACB1S55 J in;tﬁ;gt'iton |n§%gt(.)?n Execution condition ins?;?l;gtliton InSS;rrlr“']%t(i)?n Execution condition
.. _ DABS Continuous
ABSOLUTE 13 steps P Gecnion
- type

Command

input " eNc155
- e

2. Data setting

Operand type Description Data type
Specifies the first number of the device that inputs the absolute position (ABS) data
from the servo amplifier. Number of occupied points: 3 (first point for ) Bit
i
Specifies the first number of the device that outputs the absolute position (ABS) data
control signal to the servo amplifier. Number of occupied points: 3 (first point for )
Specifies the absolute position (ABS) data (32-bit value) storage device number. BIN32-bit
3. Devices
Bit device Word device Others
. Real | Char-
R System user Digit designation System user S%i?t'al Index Cton; num- | acter | Pointer
pa stant| per string
Y |[M|T|C|S|DOb|KNX|{KnY|KnM(KnS| T|C|D| R |UO/GO| V| Z |[Modify| K|H| E "a P
Vi vV V| A2 %
A1V V| A2 v
v v | v I|v|v|v|A3| A4 Vi v

A1 : Use a transistor output.

A2 :D[Ol.bis available only in FX3u and FX3uc PLCs. However, index modifiers (V and Z) are not available.
A3 : Only available for FX3G/FX3GC/FX3uU and FX3uc PLCs.

A4 : Only available for FX3u and FX3uc PLCs.
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7.2 List of Related Devices

— For details on the related devices, refer to Section 4.1 to Section 4.4.

1. Special auxiliary relays

The following table shows the related special auxiliary relays.
Note that Y000, Y001, Y002, and Y003 are devices that determine the pulse output destinations.
— For details on PLSY (FNC 57), PWM (FNC 58), and PLSR (FNC 59) instructions, refer to the
programming manual.

Device number
. - Function Attribute | Refer to
Y000 | Y001 | vo02" | v003?
M8029 "Instruction execution complete" flag Read only ‘?Libzsectlon
M8329 "Instruction execution abnormal end" flag Read only flib;ectlon

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

2. Special data registers
The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number : Data | Initial
= = Function Refer to
Y000 Y001 Y002*3 Y0034 length | value
D340 O |ps3so |-O |pesso |-°- [pg3zo |LOW-  [Current _
order order order order |value 39-pit 0 Subsection
. -bi
High- High- High- High- |register 4.4.1
D341 order D8351 order D8361 order D8371 order |(PLS)

*3. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*4. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

7.3 Function and Operation

Connect an MR-J4[JA, MR-J3JA, MR-J2(S)OJA, or MR-HIJA servo amplifier (with absolute position
detection function) manufactured by Mitsubishi to your system, and use this instruction to read out the
absolute position (ABS) data. The data will be converted into a pulse value before being read out.
Command

input " eNc155
.

1) For (52D, specify the first number of the device that inputs the absolute position (ABS) data from the
servo amplifier. Number of occupied points: 3 ((S-) is ABS (bit 0), (S +1 is ABS (bit 1), and (S-)+2
is the "send data ready" signal.)

2) For (D12, specify the first number of the device that outputs the absolute position (ABS) data control
signal to the servo amplifier. Be sure to use transistor outputs for the PLC outputs.

Number of occupied points: 3 ((D12) is the "servo-ON" signal, (D1-)+1 is the ABS data transfer mode,
and (D1 +2 is the "ABS data request" signal.)

3) For (D2, specify the absolute position (ABS) data (32-bit value) storage device number to store the data
read out from the servo amplifier. Handle the absolute position (ABS) data as follows:

- To use the built-in pulse output function, be sure to specify the following current value registers for the
read-out ABS data:
Y000 Y001 Y002"! Y0032

D8341,D8340 D8351,D8350 D8361,D8360 D8371, D8370

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
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7.4 Initial Zero Return

1.

7.4

- When using the FX2N-1PG(-E), read out the ABS data to the data register first, and then write the read-
out ABS data into the current value register of the FX2N-1PG(-E) using instructions such as the DTO

instruction.

When using the FX3U-1PG or FX2N-10PG, either read out the ABS data to the data register first and
write the read-out ABS data into the current value register (value converted into pulse) of the FX3u-1PG
or FX2N-10PG using instructions such as the DTO instruction or directly specify the buffer memory

(UD\GO) for to be written to.

Detection of absolute position

1) If the DABS (FNC155) instruction turns ON, the
PLC will activate the servo-ON output and the
ABS transfer mode output.

2) 32+6-bit data communication will be performed
while mutually checking the data sending/
receiving condition using the "send data ready"
signal and the "ABS data request" signal.

3) The 2-bitline (line for ABS bit 0 and bit 1) will be
used for data transmission.

4) At the completion of ABS data reading, the
"Instruction execution complete" flag (M8029)
will turn on.

— For details on the "Instruction execution
complete” flag, refer to
Subsection 4.7.4.

Initial Zero Return

Example for MR-J30JA

Servo-ON SOM
ABS data transfer ABSM
mode J I_

"Send data ready" ABST Amplifier output

signal

"ABS data request" ABSR PLC output

signal
ABS(bit1) ABS B1X X Amplifier output
ABS|(bit0)

AB@QC Amplifier output
l (|

~ ~1
Current position data (32 bits)
+ check data (6 bits)

When your system is established, even if your servo motor is equipped with an absolute position detection
function, it is necessary to perform zero return at least once to send the CLEAR signal to the servo motor.
Use one of the following methods for the initial zero return:

1) Execute DSZR (FNC150) with DOG search zero return instruction or ZRN (FNC156) zero return
instruction using the CLEAR signal function to complete zero return.

2) Carry out zero return for the machine using the position adjustment method in the jogging operation mode
or manual operation mode, and then input the CLEAR signal.
To input the CLEAR signal, use the output of the PLC or the external switch shown in the following figure.

Example for MR-J2[JA

peogal
signa E

SG
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7.5 Important Points

+ Set the timing sequence for powering on your system so that the power of the PLC is turned on after the
power of the servo amplifier, or that power is turned on at the same time.

» Leave the drive contact of the DABS (FNC155) instruction ON after reading the ABS value. If the
instruction activation contact is turned off at the completion of ABS data reading, the servo-ON (SON)
signal will be turned off, and the operation will not be performed.
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« If the instruction activation contact is turned off during data reading, data reading will be stopped.
» This instruction is for 32-bit data only. Be sure to input this instruction as the DABS instruction.
» Observe the following items to use the FX3uU-1PG, FX2N-1PG(-E) or FX2N-10PG:

- ABS data will be converted into a pulse value before being read out. For this reason, be sure to specify Apx.
"motor system" when setting the parameters (BFM#3) for the FX2N-1PG(-E). o
- When writing ABS data to the FX2N-10PG, be sure to use the current value register (BFM#40, BFM#39) §13
to store the converted pulse data. g®

- When writing the ABS data to the FX3U-1PG, write it to the current value registers (BFM#59 and#58)
which store pulse converted values.

» Even if data-communication with the servo amplifier is not performed properly, no error will be detected.
For this reason, it is necessary to monitor the handshaking operation using the time-out error detection
timer.

— For the example programs, refer to Section 12.5.

» Set the servo motor rotation direction as described below when using the ABS instruction. Note that the
sign (plus or minus) may be different between the current value controlled by the PLC and the current
value existing in the servo amplifier after the current value is read by the ABS instruction if another
direction is set. In the MR-J2[J-A and MR-HUJ-A, the setting "Forward rotation (CCW) when forward
rotation pulses are input, and reverse rotation (CW) when reverse rotation pulses are input" cannot be
changed.

- When using the positioning function built in the FX3S/FX3G/FX3GC/FX3U and FX3uc PLC
Set the servo amplifier rotation direction to "Forward rotation (CCW) when forward rotation pulses are
input, and reverse rotation (CW) when reverse rotation pulses are input".
— For details, refer to the Servo amplifier manual.
- When using the FX3uU-1PG, FX2N-1PG(-E) or FX2N-10PG with the FX3U or FX3uc PLC
Achieve the following relationship for the rotation direction setting between the FX3u-1PG, FX2N-1PG or
FX2N-10PG and the servo amplifier.

Setting in FX3U-1PG/FX2N-1PG(-E)/ Setting in servo amplifier
FX2N-10PG
Servo amplifier rotates forward (CCW) when forward
Current value is increased by forward rotation pulses are input.
rotation pulses. Servo amplifier rotates backward (CW) when
reverse rotation pulses are input.
Servo amplifier rotates backward (CW) when for-
Current value is decreased by forward ward rotation pulses are input.
rotation pulses. Servo amplifier rotates forward (CCW) when
reverse rotation pulses are input.

B-119



FX3s/FX3G/FX3GC/FX3Uu/FX3uc PLC User's Manual - Positioning Control Edition 8 1-Speed Positioning - DRVI/DRVA Instruction
Built-in Positioning Functions 8.1 Incremental Method and Absolute Method

;A
8. 1-Speed Positioning - DRVI/DRVA Instruction

The built-in positioning function uses the drive to increment (DRVI) instruction or the drive to absolute (DRVA)
instruction to perform 1-speed positioning. Note that these two instructions use different target position setting
methods.

Instruction Target position setting method

Incremental method:
Uses a relative address to specify the target position.

Absolute method:
Uses an absolute address to specify the target position.

Drive to Increment (DRVI) instruction

Drive to Absolute (DRVA) instrument

— For important items common to all of the positioning instructions, refer to Section 4.7.
— For example programs, refer to Chapter 12.

8.1 Incremental Method and Absolute Method

There are two target position setting methods for positioning operations as described below:

1. Incremental method (relative address setting method)
While regarding the current position as the start point, specify the transfer direction and the transfer distance
(relative address) to determine the target position.

Transfer | | Transfer distance: | » Start point
RTi | <100 | —> Endpoint
L %100 g :

Transfer dlstarlme +100
° Z I Transfer distance: +100

Transferdlstanbe -150 ¢

Transfer dlstance 100 Transfer distance: +50

0 100 150 300
Origin Point A Point B Point C

k -20.7km L +20.7km | (_Relative address

Current position Target position

—— For example:

To go from Odawara (current position) to Atami (target position), set the distance (+20.7 km)
from Odawara to Atami.

2. Absolute method (absolute address setting method)
Specify the distance (absolute address) from the origin to the target position. In this case, any position can be
the start point (current position).
» Start point
— End point

| Address
Address 100

.%:Address

150

Address

! i 300
Address 150 _

N

¢ >t Address 100

T
1
<
|
1
1
|

EAddress 150

I
I
1
vy
T
I
1
1

T
0 100 150 300
Origin Point A Point B Point C

—— For example:

N Current position Target position
Origin /e

To Ueno B[ Tokyo | Shinyokohama ] Odawara [ Atami | —#8 Mishima B Shizuoka [®
((Absolute address) 0 —  28.8km - 83.9km — 104.6km — 120.7km — 180.2km

To go from Odawara (current position) to Atami (target position), set the distance (+104.6 km)
from Tokyo (origin) to Atami.
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8.2 Drive to Increment - DRVI Instruction

o)
o
3
3
(=]
=
&
3
«w

8.2.1 Instruction Format

1. Instruction Format

g

orveTo | osess OV JLGTRGE | a7seps O %L
INCREMENT - type i brpe .
Coir:pr)r:ﬁnd ggl
L e | &
3

2. Data setting

Operand type Description Data type
(812 Specifies the number of output pulses (relative address).”!
P Pup - ( ) BIN16/32-bit
Specifies the output pulse frequency.
Specifies the pulse output number.
Bit
Specifies the rotation direction signal output destination device number.

*1. Setting range : -32,768 to +32,767 (excluding 0) for 16-bit operation
1 -999,999 to +999,999 (excluding 0) for 32-bit operation

*2. Setting range : 10 to 32,767 Hz for 16-bit operation
For 32-bit operation, however, the setting range is as shown in the following table.

Pulse output destination Setting range
FX3u PLC High-speed output special adapter| 10 to 200,000(Hz)
FX3s/FX3G/FX3GC/FX3U/FX3uc PLC |Main unit (transistor output) 10 to 100,000(Hz)
3. Devices
Bit device Word device Others
Spe- _ | Real |Char-
L] System user Digit designation System user | cial Index Ctont num- | acter | Pointer
type unit stan ber |string
X|Y |M|T|C|S|DO.b|KnX|KnY|KnM [KnS|T |C|D| R |UD\GO|V|Z|Modify| K| H| E |"O" P
viv|]iv |vi|viviviadl a5 |viv] v |v|v
viv|iv |vi|viviviaal a5 |vivl v |v|v
N Z
A2V V| A3 v

A1 : Specify Y000, Y001, or Y0023 transistor output from the main unit, or specify Y000, Y001, Y002"5, or
Y003 from a high-speed output special adapter™.

*3. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3s/FX3cc PLC.
*4. High-speed output special adapters can be connected only to the FX3u PLC.

*5. Touse Y002 and Y003 with a high-speed output special adapter, connect a second high-speed output
special adapter.

Note:

» To use an FX3uU PLC of relay output type or triac output type, be sure to connect a high-speed output
special adapter.

« Differential line drive type outputs will be used for the outputs of the high-speed output special adapter.
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8.2.2

A2 : When a high-speed output special adapter is used as a destination for pulse output on a FX3uU PLC,
use the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3u/
FX3uc PLC, use transistor output for signals rotation direction.
— For the outputs applicable with a High-speed output special adapter, refer to Section 4.9.

Al OUtPUt spe.c!al Pulse output Rotation direction output
adapter connection position

=Y000 = Y004

1st adapter
=Y001 =Y005
=Y002 =Y006

2nd adapter
=Y003 =Y007

A3 : D0O.bis available only in FX3U and FX3uc PLCs. However, index modifiers (V and Z) are not available.
A4 : Only available for FX3G/FX3GC/FX3U and FX3ucC PLCs.
A5 : Only available for FX3uU and FX3uC PLCs.

List of Related Devices

Special auxiliary relays
The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number

- . Function Attribute | Refer to

Y000 | Y001 [ v002™" | v00372
M8029 "Instruction execution complete" flag Read only ‘?L‘J‘bzsectlon
M8329 "Instruction execution abnormal end" flag Read only jtibzsectlon
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only jlibgec“m
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable j‘;bfec“""
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f%bfeCt'on
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only j‘ibjec“on
M8349 | M8359 | M8369 | M8379 |Pulse output stop command™3 Drivaple |2 5°""

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3. Cleared when the PLC switches from RUN to STOP.
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2. Special data registers
The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number Data Initial
= = Function Refer to
Y000 Y001 Y002™ Y0032 length | value
D8340 | “°"~ | pg3s0 | °%- | psseo | % | psa7o | FOW , ,
order order order order | Current value register . Subsection
High High High High- | (PLS) s2-bi 0441
D8341 | 9" pg3s1| 9" I pg3e1 | 19" | pg37e |9 o
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 f“zbgec“m
D8343 | 2% | pg3s3 | 0% | pa3s3 | 0% | paara | -OW-
order order order order . . Subsection
Hich Hich Hich . Maximum speed (Hz) 32-bit | 100,000 425
D8344 | "I" | pg3sa | 9" | pg3ea | 9" | Dg374 | I -
order order order order
D8345 D8355 D8365 D8375 |Creep speed (Hz) 16-bit 1000 f‘;bEGCt'O”
D8346 | “°"" | pa3se | “°"- | pa3es | OV | psare | -OW- _
order order order order . Subsection
Hioh Hioh Hich Hiah Zero return speed (Hz) | 32-bit 50,000 423
D8347 | "9" | pg3s7 | 9" | pa3e7 | 9" | pg377 | I -
order order order order
D8348 D8358 D8368 D8378 | Acceleration time (ms) | 16-bit 100 f‘;b;edm”
D8349 D8359 D8369 D8379  |Deceleration time (ms) | 16-bit 100 f“zbgec“"”

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
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8.2.3 Function and Operation

This instruction uses a relative drive method to perform a 1-speed positioning instruction. For this instruction,

the transfer distance from the current position to the target position should be specified together with a plus or
minus sign. This method is also referred to as the incremental (relative) drive method.

— For details on the "Instruction execution complete” flag, refer to Subsection 4.7.4.

— For details on the maximum speed, bias speed, acceleration time, and deceleration time, refer to

Section 4.2.
Command
nput "encis8
— orvi | &9
i Acceleration ! , Deceleration ,
! time | | time 1
Speed i ___________ _1\\ i
i Maximum speed \\\ i
\
: : !
I [}
I [}
| Output pulse !
| frequency !
| ]
| I
' | Number of output '\
pulses @
Time

1
]
Instruction execution |\ !
! I—
]

"Instruction !
execution complete" flag ON
M8029

1) For , specify the number of output pulses (relative address value).

Setting range
16-bit operation -32,768 to +32,767
32-bit operation -999,999 to +999,999

2) For , specify the output pulse frequency.

Setting range
16-bit operation 10 to 32,767(Hz)

When a high-speed output special
adapter is used

10 to 200,000(Hz)
32-bit operation

When a transistor output from the

main unit is used 10 to 100,000(Hz)

3) For , specify the pulse output number in the range of Y000 to Y003.

4) For , specify the rotation direction signal output device number.
When a high-speed output special adapter is used as a destination for pulse output on a FX3U PLC, use
the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3U/
FX3uc PLC, use transistor output for signals rotation direction.

High-speed output special Pulse output Rotation direction
adapter connection position destination device output
=Y000 =Y004
1st adapter
= Y001 =Y005
= Y002 = Y006
2nd adapter
= Y003 = Y007
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The rotation direction ON/OFF status of the specified device is shown in the following table.
During instruction execution, however, do not use the output for other purposes.

ON/OFF status of device
specified by

o)
o
3
3
o
=
8
3
«w

Rotation direction (increase/decrease current value)

If the number of output pulses specified by is a positive number, the operation will be
ON performed in the forward rotation direction.

mMow
Forward rotation (Outputting pulses from will increase the current value.) 585

-3 Jos
If the number of output pulses specified by is a negative number, the operation will @ 3

OFF be performed in the reverse rotation direction.
Reverse rotation (Outputting pulses from will decrease the current value.)

>

uoIoBULNY) =S

<

8.2.4 Important Points

o|dwex3

— For the important points of programming, refer to Section 4.7.

» If an operand is changed during instruction execution, the change will be ignored and the operation will not
be affected.
Note that the changed operand will be enabled at the next activation of the instruction.

« If the instruction activation contact is turned off during execution of the instruction, the speed will
decelerate and the operation will stop.
In this case, the "Instruction execution complete" flag (M8029) will not be turned on.

« If the limit flag (forward or reverse) in the operation direction is turned on, the speed will decelerate and the
operation will stop.
In this case, the "Instruction execution abnormal end" flag (M8329) will be turned on when execution of the
instruction is complete.
— For details on the "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

+  While the "pulse output monitor" (BUSY/READY) flag is on, a positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.
If the "pulse output monitor" (BUSY/READY) flag is still on after the instruction activation contact is turned
off, do not execute a positioning instruction (including PLSR and PLSY instructions) that uses the same
output number.
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8.3 Drive To Absolute - DRVA Instruction

8.3.1 Instruction Format

1. Instruction format

FNC 159 Instruction Instruction
E{ DRVA : |nst Execution condition |ns Execution condition

o DRVA /7] Continuous DDRVA /] Continuous
DRIVE TO 9 steps execution 17 steps execution
ABSOLUTE - type - type
Command
A
1 "DRVA S1e) | (S20) | (D1e D2e
2. Data setting
Operand type Description Data type
(S19) Specifies the number of output pulses (absolute address).”
P Pup _ ( ) BIN16/32-bit
Specifies the output pulse frequency.
Specifies the pulse output number.
Bit
Specifies the rotation direction signal output destination device number.

*1. Setting range : -32,768 to +32,767 for 16-bit operation
:-999,999 to +999,999 for 32-bit operation

*2.  Setting range : 10 to 32,767 Hz for 16-bit operation
For 32-bit operation, however, the setting range is as shown in the following table.

Pulse output destination Setting range
FX3u PLC High-speed output special adapter| 10 to 200,000(Hz)
FX3s/FX3G/FX3GC/FX3u/FX3uc PLC |Main unit (transistor output) 10 to 100,000(Hz)
3. Devices
Bit device Word device Others
Real | Char-
Operand System user Digit designation System user ciglpl?r}it Index C:(on; num- | acter | Pointer
type sant| e string
X|Y |M|T|C|S|DO.b|KnX|KnY|KnM |KnS|T|C|D| R |UO\GO|V |Z [Modify|[K|H| E "a" P
v | v v V IVIVIV| A4l A5 |V |V v ars
v | v v vV [VIVIV| A4l A5 R rars
A1 v
A2V V| A3 v

A1 : Specify Y000, Y001, or Y0023 transistor output from the main unit, or specify Y000, Y001, Y0025, or
Y003 from a high-speed output special adapter 4.
*3. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3acc PLC.
*4. High-speed output special adapters can be connected only to the FX3u PLC.

*5.  Touse Y002 and Y003 with a high-speed output special adapter, connect a second high-speed output
special adapter.

Caution:

* To use an FX3u PLC of relay output type or triac output type, be sure to connect a high-speed output
special adapter.

« Differential line drive type outputs will be used for the outputs of the high-speed output special adapter.
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A2 : When a high-speed output special adapter is used as a destination for pulse output on a FX3uU PLC,

use the output shown in the following table for rotation direction signals.

When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3u/
FX3uc PLC, use transistor output for signals rotation direction.
— For the outputs applicable with a High-speed output special adapter, refer to Section 4.9.

(e
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High-speed output special Rotation direction
. L Pulse output
adapter connection position output T
S9c
(D1-) = Y000 (D2-) = Y004 ST
1st adapter g5
=Y001 =Y005 “3
=Y002 =Y006
2nd adapter
= Y003 =Y007 Apx.
om
A3 : D0O.bis available only in FX3U and FX3uc PLCs. However, index modifiers (V and Z) are not available. 3 §
A4 : Only available for FX3G/FX3GC/FX3U and FX3uc PLCs. 8%
=}

A5 : Only available for FX3uU and FX3uC PLCs.

8.3.2 List of Related Devices

1. Special auxiliary relays
The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number

- > Function Attribute | Refer to

Y000 | Y001 [ voo2™" | v003?
M8029 "Instruction execution complete" flag Read only flib;ed'on
M8329 "Instruction execution abnormal end" flag Read only itib;ectlon
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only f‘ﬁ‘em”
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f“;’fed")”
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f%bfectlon
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only f‘ibjedm”
M8349 | M8359 | M8369 | M8379 |Pulse output stop command' Drivable f“sbgec“m

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3cc PLC.

*2. Y003 can be specified as the pulse output destination only if two FX3u-2HSY-ADP are connected to the FX3u
PLC.

*3. Cleared when the PLC switches from RUN to STOP.
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2. Special data registers
The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number Data Default
" : Function Refer to
Y000 Y001 Y0021 Y0032 length | value
D8340 | “°¥ | pa3so | %" | ps3eo | “O% | psa7o | O , .
order order order order | Current value register . Subsection
High High High High- | (PLS) 32-bit 014.4.1
D8341 | 9" | pg351 | 9" | pgas1 | 9" | pga71 | 9T -
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 f“zbgecmn
D8343 | 2% | pg3s3 | “O%- | pgaes3 | LW | paara | -OW
order order order order . ) Subsection
Hiah Hiah iah iah Maximum speed (Hz) 32-bit | 100,000 425
D8344 | 9" pg3s4 | 9" | pgass |79 | pg374 |19 “
order order order order
D8345 D8355 D8365 D8375  |Creep speed (Hz) 16-bit 1000 f“zbj‘ec“m
D8346 | “°"- | pe3se | “°W- | pa3ss | -OW- | psa7e | FOW ,
order order order order ) Subsection
Hiah Hiah Hiah Hich Zero return speed (Hz)| 32-bit 50,000 423
D8347 | 9"\ pg357| 9" | pg3e7 | '™ | D8377 | 1™ -
order order order order
D8348 D8358 D8368 D8378  |Acceleration time (ms) | 16-bit 100 f”zt’;e"t'on
D8349 D8359 D8369 D8379  |Deceleration time (ms)| 16-bit 100 f“zbge"t'on

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.

*2. Y003 can be specified as the pulse output destination only if two FX3u-2HSY-ADP are connected to the FX3u
PLC.
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8.3.3 Function and Operation

This instruction uses an absolute drive method to perform a 1-speed positioning instruction.
For this instruction, the distance from the origin (zero-point) to the target position should be specified.
— For details on the "Instruction execution complete" flag, refer to Subsection 4.7.4.
— For details on the maximum speed, bias speed, acceleration time,
and deceleration time, refer to Section 4.2.

Command
Ut TEnc1s9
1 "brva | G | G
. Acceleration Deceleration
| time ! ! time |
<> <>
e e e e e e e e e 4
Speed ! N

Output pulse
frequency

Number of output

Time

1

1

Instruction execution L
cution :

1

"Instruction l
execution complete” flag
M8029 o

1) For , specify the number of output pulses (absolute address value).

Setting range
16-bit operation -32,768 to +32,767
32-bit operation -999,999 to +999,999

2) For , specify the output pulse frequency.

Setting range
16-bit operation 10 to 32,767(Hz)
When a high-speed output special adapter is used | 10 to 200,000(Hz)

32-bit operation

When a transistor output from the main unit is used | 10 to 100,000(Hz)

3) For , specify the pulse output number in the range of Y000 to Y003.

4) For , specify the rotation direction signal output device number.
When a high-speed output special adapter is used as a destination for pulse output on a FX3U PLC, use
the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3u/
FX3uc PLC, use transistor output for signals rotation direction.

High-speed OUtPUt spele_al adapter Pulse output destination device | Rotation direction output
connection position

=Y000 = Y004

1st adapter
=Y001 = Y005
=Y002 = Y006

2nd adapter
=Y003 =Y007
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8.34

The rotation direction ON/OFF status of the specified device is shown in the following table.
During instruction execution, however, do not use the output for other purposes.

ON/OFF status of device
specified by

Rotation direction (increase/decrease current value)

Forward rotation (Outputting pulses from The rotation direction (normal or reverse

ON ; : . _
will increase the current value.) rotation) depends on which value .|§ larger;

the number of output pulses specified by
OFF Reverse rotation (Outputting pulses from (absolute address) or the value

will reduce the current value.) indicated in the current value register.

Important Points

— For the important points of programming, refer to Section 4.7.

+ If an the operand is changed during instruction execution, the change will be ignored and the operation will
not be affected.
Note that the changed operand will be enabled at the next activation of the instruction.

« If the instruction activation contact is turned off during execution of the instruction, the speed will
decelerate and the operation will stop.
In this case, the "Instruction execution complete" flag (M8029) will not be turned on.

+ If the limit flag (forward or reverse) in the operation direction is turned on, the speed will decelerate and the
operation will stop. In this case, the "Instruction execution abnormal end" flag (M8329) will be turned on
when execution of the instruction is complete.

— For details on the "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

+ If the "pulse output monitor" (BUSY/READY) flag is on, a positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.
If the "pulse output monitor" (BUSY/READY) flag is still on after the instruction activation contact is turned
off, do not execute a positioning instruction (including PLSR and PLSY instructions) that uses the same
output number.
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;A
9. One-speed Interrupt constant quantity feed - DVIT

Instruction

o)
o
3
3
(=]
=
&
3
«w

u-jing

The built-in positioning function uses the Interrupt Positioning (DVIT) instruction to perform one-speed
interrupt constant quantity feed. If an FX3uc PLC Ver. 1.30 or later is used, this instruction can change the
interruption signal input destination.

If an FX3u/FX3uc PLC Ver. 2.20 or later is used, the interruption signal can be controlled with a user program.

suofoun4
Buiuonisod

The FX3s/FX3G/FX3Gc PLC does not support the DVIT instruction (the interrupt positioning). Apx
— For items to be observed in programming, refer to Section 4.7. om
o X
- Q=
9.1  Instruction Format s°
1. Instruction Format
FNC 151 J Instruction Execution condition Instruction Execution condition
E DVIT : InSt symbol InS symbol
= DVIT Continuous DDVIT Continuous
DRIVE INTERRUPT | 9 steps iz xaOUtion. 17 steps - execution
- type - type
Command
input
FNC151
— DVIT S1e @ D1e D2e
2. Data setting
Operand type Description Data type
(S19) Specifies the number of pulses (relative address) to be output after interruption.”
P P ( - ) P P BIN16/32-bit
Specifies the output pulse frequency.
Specifies the pulse output number. 5
it
Specifies the rotation direction signal output destination device number.

*1. Setting range : -32,768 to +32,767 (excluding 0) for 16-bit operation
1 -999,999 to +999,999 (excluding 0) for 32-bit operation

*2. Setting range : 10 to 32,767 Hz for 16-bit operation
For 32-bit operation, however, the setting range should be as shown in the following

table.

Pulse output destination Setting range
FX3u PLC High-speed output special adapter 10 to 200,000(Hz)
FX3u/FX3uc PLC Main unit (transistor output) 10 to 100,000(Hz)
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9.1 Instruction Format

3. Devices

Bit device Word device Others

Char-
acter
string

TRE P

Real
num-
ber

Operand
type

Con-
stant

System user Digit designation | System user SZ?}?;aI Index Pointer

M|T|C|S |DO.b|KnX|{KnY|KnM |[KnS| T |C|D|R

vV

uo\GO Modify| K [H| E

V|V v

D
&
@

D

VI ivi vl vV

v v| A3 v

N =

A1 : Specify Y000, Y001, or Y002 transistor output from the main unit, or specify Y000, Y001, Y0022, or
Y0032 from a high-speed output special adapter’!.

*1. A high-speed output special adapter cannot be connected to the FX3uc PLC.
*2. Touse Y002 and Y003 with a high-speed output special adapter, connect a second high-speed output
special adapter.
Point:

+ To use an FX3U Series main unit of relay output type or triac output type, be sure to connect a high-speed
output special adapter.

« Differential line drive type outputs will be used for the outputs of the high-speed output special adapter.
A2 : When a high-speed output special adapter is used as a destination for pulse output on a FX3u PLC,
use the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3U/FX3uc PLC, use
transistor output for signals rotation direction.
— For the outputs applicable with a High-speed output special adapter, refer to Section 4.9.

High-speed output special adapter connection position

Pulse output Rotation direction output

=Y000 = Y004
1st adapter

=Y001 = Y005

=Y002 = Y006
2nd adapter

=Y003 =Y007

A3 : Db cannot be indexed by index registers (V and Z).
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9.2

List of Related Devices

1. Special auxiliary relays
The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

o)
o
3
3
o
=
&
3
«w

Device number Tw
* Function Attribute | Refer to 8 =
Y000 | Y001 | Y002 | yoo3™ 55
- =
M8029 "Instruction execution complete" flag Read only flibzsecuon <
M8329 "Instruction execution abnormal end" flag Read only ‘?Libzsectlon Apx
om
0 % . Subsecti S &
M8336 Interrupt input specification function enable™?"3 | Drivable 4[13 7sec on 53
- 2@
N o
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only f‘ibgeCt'O” °
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f“;’fec“on
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f‘ébfea'on
M8347 | M8357 | M8367 | M8377 |Interrupt signal logic reverse 3" Drivable f‘;bgec“on
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only f‘ﬁea‘o”
M8349 | M8359 | M8369 | M8379 |Pulse output stop command*3 Drivable f“;’;ecm”
M8460 | M8461 | M8462 | M8463 |User interrupt input command*3.*5 Drivable flgb;ectlon
M8464 | Ms465 | Msaes | Msas7 CLEAR* s:gnal device specification function Drivable Subsection
enable™3,"5 434
*1. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*2.  This function is valid for the FX3uc PLC if Ver.1.30 or later is used.
*3. Cleared when the PLC switches from RUN to STOP.

*4.  The logical NOT function is not valid for the user interrupt input command.
*5.  This function is valid for the FX3uc PLC if Ver.2.20 or later is used.
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9.2 List of Related Devices

2. Special data registers
The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number

. Data Initial
= Function Refer to
Y000 Y001 Y002 Y003 length | value
Specification of . Subsection
\ 16-bit -
D8336 interrupt input.”? ! 4.3.7
Low- Low- Low- Low-
D8340 D8350 D8360 D8370 , ,
order order order order | Current value register 39-bit o | Subsection
iah- iah- iah- iah-1(PLS 4.4.1
D834t | 9| pgasq [High-| paagy [High-| pgspy | High-| (PLS)
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 j“zbgec“"”
D8343 | % | pg3s3 | 0% | pgas3 | -OW- | pgara | LW ,
order order order order ) ) Subsection
o iah iah ioh Maximum speed (Hz) | 32-bit | 100,000 425
D8344 | 9" | pg3s4 | 19| Dg3es | 9" | pg37a |1 -
order order order order
D8348 D8358 D8368 D8378  |Acceleration time (ms) | 16-bit 100 f‘;b;ec“on
D8349 D8359 D8369 D8379  |Deceleration time (ms) | 16-bit 100 f;bged'on
Specifies the CLEAR , Subsection
D8464 D8465 D8466 D8467 . e 16-bit -
signal device. 434

*1. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

*2.

*3.

This function is valid for the FX3uc PLC if Ver.1.30 or later is used.
However, to specify the user interrupt input command, Ver.2.20 or later should be used.

This function is valid for the FX3uc PLC if Ver.2.20 or later is used.
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9.3 Function and Operation

Command
input

FNC151
Fr R @ @ e

SWa}| UoWWo) >

— For details on the maximum speed, bias speed, acceleration time, and deceleration time, refer to
Subsection 4.2.5 to Subsection 4.2.8.

- Acceleration 1 Deceleration :
time : | time

A

(@)
o
=}
>
@
Q
=
(s}
S

<

Speed Maximum speed N

>

o|dwex3

Output pulse
frequency

Number of output

| |

Instruction execution f\ i :
I

Interrupt input N !
I

"Instruction
execution complete” flag ON
M8029

1) For , specify the number of output pulses (relative address value).

Setting range
16-bit operation -32,768 to +32,767 (excluding 0)
32-bit operation -999,999 to +999,999 (excluding 0)

2) For , specify the output pulse frequency.

Setting range
16-bit operation 10 to 32,767(Hz)
When a high-speed output special adapter is used |10 to 200,000(Hz)

32-bit operation

When a transistor output from the main unit is used | 10 to 100,000(Hz)

3) For , specify the pulse output number in the range of Y000 to Y003.

4) For , specify the rotation direction signal output device number.
When a high-speed output special adapter is used as a destination for pulse output on a FX3U PLC, use
the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3U/FX3uc PLC, use

transistor output for signals rotation direction.

High-speed output special adapter number | Pulse output destination device | Rotation direction output
=Y000 = Y004
1st adapter
= Y001 =Y005
=Y002 =Y006
2nd adapter
=Y003 =Y007
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The rotation direction ON/OFF status of the specified device is shown in the following table.
During instruction execution, however, do not use the output for other purposes.
ON/OFF status of device
specified by

Rotation direction (increase/decrease current value)

If the number of pulses to be output after interruption (specified by )issettoa
ON positive number, the operation will be performed in the forward rotation direction.

Forward rotation (Outputting pulses from will increase the current value.)

If the number of pulses to be output after interruption (specified by )issettoa
OFF negative number, the operation will be performed in the reverse rotation direction.

Reverse rotation (Outputting pulses from will decrease the current value.)

5) The interrupt input signal depends on the pulse output of as shown in the following table.
Use an FX3uc PLC Ver. 1.30 or later to use the interrupt input specification function.
Use an FX3u/FX3uc PLC Ver. 2.20 or later to set the user interrupt input command.

Interrupt input signal
Pulse output |If it is not necessary to use the fiti ¢ thallnt ¢ Inout
destination |interrupt input specification 1S necessary 1o use the Interrupt inpu
device |function (M8336 = OFF), or if the Pe Maaze = on)
FX3uc PLC below Ver. 1.30 is used
= Y000 X000 D8336=HQ ONONO
L Interrupt input for YO00
(pulse output destination device)
=Y001 X001 Interrupt input for Y001
(pulse output destination device)
=YO002 X002 Interrupt input for Y002 .
(pulse output destination device)
“ Interrupt input for Y003
=Y003 X003 (pulse output destination device)

*1. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

Designation of interrupt input using M8336 interrupt input specification function:

1) Turn on the M8336.

2) Set the interrupt input number (X000 to X007) in D8336, or specify the user interrupt input command 2,
— For details on the specification method, refer to Subsection 4.3.7 or Subsection 4.5.1.

D8336=HO O O O

L Interrupt input for Y000
(pulse output destination device)
Interrupt input for Y001
(pulse output destination device)
Interrupt input for Y002
(pulse output destination device)

Interrupt input for Y003
(pulse output destination device)

Setting value Description of setting
0 Specifies X000 for the interrupt input signal.
1 Specifies X001 for the interrupt input signal.
7 Specifies X007 for the interrupt input signal.
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Setting value Description of setting §
Specifies a user interrupt input command for the interrupt input signal. §
=
Pulse output destination device User interrupt input command 3
Y000 M8460
8 Y001 M8461
Y002 M8462 Sos
" =55
Y003’ M8463 -
9~FE™ Do not specify these values. A
F Set "F" for a pulse output destination device if the device is not used for the Interrupt pX.
Positioning (DVIT) instruction. gF
83
*2. A device can only be specified if an FX3u/FX3uc PLC Ver. 2.20 or later is used. §"°

When using an FX3uc PLC below Ver. 2.20, if "8" is set and then the specified Interrupt Positioning (DVIT)
instruction turns ON, an operation error (error code: K6763) will occur, and the instruction will not cause any
operation.

*3. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.

*4.  After setting a number in the range of 9 to E for the interrupt input signal, if the corresponding Interrupt
Positioning (DVIT) instruction turns ON, an operation error (error code: K6763) will occur, and the instruction
will not cause any operation.
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Example program:
The following program shows that the interrupt input for Y000 is set using the user interrupt input
command (M8460).

FNC 04
El
Specifies the
M8?02 FNC 12 HFFF8 | D8336 | interrupt input for
Initial pulse MOV Y000 in the user
P interrupt input
specification register.
|| Interrupt input
SET M8336 specification
function enable.
Command
input
BU MO Wi M2 [TENGTST | (G | (e | vomo | @) | Executes oviT
Positioning| Normal  Abnormal DVIT instruction
being end of end of
pe:{fggged positioning positioning Interruption
( ) M100 positioning is
M100 being
— performed.
Interruption M8029
positioning being — M101 "Positioning
performed "Instruction execution complete" flag operation
normal end"
flag
M8329 I
’ M102 ) "Positioning
"Instruction execution abnormal end" flag operation
abnormal end"
flag
M100 .
Interruption
| -
— , SET | M103 condition
Interruption
positioning being
performed
M100
—i RST | M103
Interruption
positioning being
performed ,
~N_ : o
N : e
FNC 06 | |
FEND
Interruption
pointer IJ0C1| M103 Interrupt input
— | SET M8460 |— signal: ON
Interruption
condition Interrupt input
RST M8460 — signal: OFF
RST M103 |
FNC 03
IRET
END [

After specifying a user interrupt input command for the interrupt input signal, if the specified device is

turned on, the number of pulses specified by will be output and then the operation will be stopped.
Before activating the Interrupt Positioning instruction again, be sure to turn off the user interrupt input

command.

B-138



FX3s/FX3G/IFX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition 9 One-speed Interrupt constant quantity feed - DVIT Instruction
Built-in Positioning Functions 9.3 Function and Operation

6) Interrupt input signal logical NOT o)
Turn the "Interrupt signal logic reverse" relay ON or OFF (see the following table) to specify the logic of =
the interrupt input signal. However, if the user interrupt input command is set for the pulse output S
destination device, the interrupt input signal logical NOT function cannot be used. §
PEJIse_ output_ Interrupt s:lgnal logic Description
destination device reverse" relay
=Y000 M8347 232
OFF: Positive logic (Turning the input ON will turn on 32
=Y001 M8357 the interrupt input signal.) s3>
= Y002 M8367 ON: Negatiye logic (Turning the input OFF will turn ©
. on the interrupt input signal.)
(D1-) = Y003™! M8377 A
pX.
*1. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC. om
o X
=)
. e . 53
1. Interruption positioning operation %g
=}

The interruption positioning operation is described below assuming that Y000 is specified as the pulse output

destination device by )
For this reason, if Y001, Y002, or Y003 is specified, it is necessary to change the output number of each

related flag.
— For details on related flags, refer to Section 4.1 to Section 4.4, or Section 9.2.
Acceleration Deceleration
time ' ' time
(D8348) _i | (D8349)
K> <>
S S R~ """ T TTT oo 4
\
peed / Maximum speed S
)/ (D8344,D8343) \
/ \

>

Output pulse
frequency

Number of output

IBias speed pulses @

(D8342)

I 1

Instruction execution /| i :
1

Interrupt input (X000) N !
1

"Instruction
execution complete" flag ON
M8029

1) Execute the Interrupt Positioning (DVIT) instruction.

2) Transfer operation will be performed in the direction specified by the sign attached to the number of
output pulses (specified by ) at the speed specified by the output pulse frequency (specified by
)-

3) Ifinterrupt input X000 is turned on, pulses will be output until the number of output pulses reaches the
number specified by , and then the operation will stop.

4) The "instruction execution complete" flag (M8029) will turn on, and the interruption positioning operation
will be completed.
— For details on "Instruction execution complete" flag, refer to Subsection 4.7.4.
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9.4

Important Points

— For details on the instruction activation timing, refer to Section 4.7.

+ If the speed is too high for the number of pulses specified by , the frequency will be reduced so that

the speed can be reduced within the specified number of output pulses.

Number of output

[ pulses specified by

Output pulse /) Y
frequency /

specified by (Sze)

Actual output
pulse frequency

Interrupt input ﬂ

If there is a possibility for the interrupt input instruction to be turned on during acceleration, specify the
number of pulses so that the relation can be set to "number of output pulses > number of pulses needed for
acceleration + number of pulses needed for deceleration”.

If the relation is set to "number of output pulses < number of pulses needed for acceleration + number of
pulses needed for deceleration”, the operation will be as shown in the following figure:

Number of output
pulses specified by@

Output pulse
frequency

specified by

Interrupt input r|

If the interrupt input turns ON before execution of the instruction, the operation will be performed in the
same way as the DRVI instruction.

If an operand is changed during instruction execution, the change will be ignored and the operation will not
be affected. To reflect the change on the operation, turn off the command contact of the instruction, and
then turn it on again.

If the instruction activation contact is turned off during operation, the speed will decelerate and the
operation will stop. In this case, the "Instruction execution complete" flag (M8029) will not be turned on.

Input the interruption signal before the number of output pulses reaches 4,294,967,296. If the number of
pulses reaches 4,294,967,296 before inputting the interruption signal, the operation will stop, and the
"Instruction execution complete" flag (M8029) will be turned on.

— For details on "Instruction execution complete" flag, refer to Subsection 4.7.4.

If the "pulse output monitor" (BUSY/READY) flag is on, a positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.

If the "pulse output monitor" (BUSY/READY) flag is still on after the instruction activation contact is turned
off, do not execute a positioning instruction (including PLSR and PLSY instructions) that uses the same
output number.

If the forward limit relay or the reverse limit relay in the operation direction is turned on, the speed will
decelerate and the operation will stop. In this case, the "Instruction execution abnormal end" flag (M8329)
will turn when execution of the instruction is complete.

— For details on "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.
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» The interrupt input cannot be used for the following items:
Interrupt inputs can only be specified when using Ver.1.30 or later.

- High-speed counter
- Input interruption
- Pulse catch

- SPD instruction

- DSZR instruction
- ZRN instruction
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3
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10.1 Instruction Format

10. Variable Speed Operation
(Variable Speed Pulse Output) - PLSV Instruction

The built-in positioning function uses the variable speed pulse output (PLSV) instruction equipped with the
rotation direction designation function to perform variable speed operation. If an FX3uc PLC Ver. 2.20 or later
and FX3S/FX3G/FX3GC/FX3U PLC is used, this instruction can change the speed using the acceleration/

deceleration speed.

10.1 Instruction Format

1. Instruction Format

FNC 157 16-bit  JlSi¥lelitely 32-bit  ISiielilely
E{ PLSV —J NSl symbol | EXecution condition IR symbol | EXecution condition
% Continuous DPLSV % Continuous
PULSE V 7steps -5V execution 13 steps execution
- type ) type
2. Data setting
Operand type Description Data type
Specifies the output pulse frequency designation device number.” BIN 16/32-bit
Specifies the pulse output device number.
Bit
Specifies the rotation direction signal output destination device number.
*1. Setting range : -32,768 Hz to -1 Hz and +1 Hz to 32,767 Hz for 16-bit operation. For the

3.

32-bit operation, however, the setting range should be as shown in the following table.

Pulse output destination

Setting range

FX3u PLC High-speed output special adapter

-200,000 to -1 to +1 to 200,000(Hz)

FX3s/FX3G/FX3Gc/

FX3U/EX3UC PLC Main unit (transistor output)

-100,000 to -1 to +1 to 100,000(Hz)

Devices
Bit device Word device Others
. Real | Char-

Db System user Digit designation System user S%?]?t'al Index Cton; num- | acter | Pointer

type stan ber | string

X|'Y [M|T|C|S|DO.b|KnX|{KnY|KnM |KnS|T|C|D| R |uD\GO |V |Z |[Modify| K | H E "a" P

v v v vV |[VIVIV|A4|l A5 v v v v

A ‘

A2|V V| A3 4
A1 : Specify Y000, Y001, or Y002 transistor output from the main unit, or specify Y000, Y001, Y002, or

Y003 from a high-speed output special adapter"3.

*2. Y002 is not available in FX3c PLC (14-point and 24-point type) and FXss/FXscc PLC.
*3. High-speed output special adapters can be connected only to the FXsu PLC.
*4. Touse Y002 and Y003 with a high-speed output special adapter, connect a second high-speed output

special adapter.
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Point:

* To use an FX3uU PLC of relay output type or triac output type, be sure to connect a high-speed output
special adapter.

« Differential line drive type outputs will be used for the outputs of the high-speed output special adapter.
A2 : When a high-speed output special adapter is used as a destination for pulse output on a FX3u PLC,
use the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3U/
FX3uc PLC, use transistor output for signals rotation direction.

High-speed output spef:!al Pulse output Rotation direction output
adapter connection position

=Y000 =Y004

1st adapter
=Y001 = Y005
=Y002 = Y006

2nd adapter
=Y003 =Y007

A3 : DO.bis available only in FX3U and FX3uC PLCs. However, index modifiers (V and Z) are not available.
A4 : Only available for FX3G/FX3GC/FX3U and FX3ucC PLCs.
A5 : Only available for FX3u and FX3uc PLCs.

10.2 List of Related Devices

1. Special auxiliary relays
The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number
= = Function Attribute Refer to

000 | Yoot [ v002 | v003?

M8329 fIIer:;,tructlon execution abnormal end Read only | Subsection 4.4.2

M8338 Acceleration/deceleration ™4 Drivable |Subsection 4.3.9
M8340 | M8350 | M8360 | M8370 ﬂz;lse output monitor” (BUSY/READY) | o4 only | Subsection 4.4.3
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable |Subsection 4.3.1
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable |Subsection 4.3.1
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only |Subsection 4.4.4

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.

*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  Only available for FX3uc PLC Ver. 2.20 or later and FX3s/FX3G/FX3GC/FX3u PLC.

*4. Cleared when the PLC switches from RUN to STOP.

B -143

suofoun4
Buiuonisod

>

uoIoBULNY) =S

Q
o)
3
=]
<]
=]
g
3
[

u-jing

<

9|dwex3




FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition 10 Variable Speed Operafion (Variable Speed Pulse Output) - PLSV Instruction
Built-in Positioning Functions

10.2 List of Related Devices

2. Special data registers
The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number

. Data | Initial
" " Function Refer to
Y000 Y001 Y002™1 Y0032 length | value
D8340 | "2 | pa3so | - | pa3so | -V | psazo | LoV , .
order order order order | Current value register . Subsection
High High High High- | (PLS) 32-bit 01441
D8341 | 9" pg3st | 9" pg3st |9 | D837l | I -
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 f”zbged'on
D8343 | % | pg3s3 | LOW | pgaes | LW | pgars | LOW- _
order order order order ) ) Subsection
Hiah Hiah iah Fioh Maximum speed (Hz) | 32-bit |100,000 425
D8344 | 9" pg3s4 |9 | Dg3e4 |9 | D83T4 | I -
order order order order
Acceleration ti i
D8348 D8358 D8368 D8378 ceeraton ime 16-bit 100 | Subsection
(ms) 427
Deceleration ti i
D8349 D8359 D8369 D8379 | oy cionHme 16-.bit | 100|Subsection
(ms) 428
*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3s/FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  This device is valid for the PLSV instruction only when the acceleration/deceleration operation is performed in

the FX3uc PLC Ver. 2.20 or later and FX3s/FX3G/FX3Gc/FX3u PLC.
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10.3

Function and Operation

10.3.1

The variable speed pulse output instruction changes the speed while using the rotation direction output.
The acceleration/deceleration function applies for the variable speed pulse output (PLSV) instruction, which
makes it possible to specify whether acceleration/deceleration will be used or not.

If an FX3uc PLC below Ver. 2.20 is used, operation will be performed without acceleration/deceleration.

Operation without Acceleration/Deceleration (M8338 = OFF)

If the output pulse frequency value is changed after turning the acceleration/deceleration function
(M8338) OFF, the variable speed pulse output (PLSV) instruction will change the output frequency without
using acceleration/deceleration.

M8001
I M8338
Command
input

— "y | &

— For details on the maximum speed and bias speed, refer to Subsection 4.2.5 and Subsection 4.2.6.

Speed

Time

(Se) X100 XX 250 X 500 X250

Instruction

Activation contact ‘| ON \ !OFF

1) For , specify the output pulse frequency.
Even if pulses are being output, the output pulse frequency can be changed freely.
Acceleration/deceleration, however, will not be performed.

Setting range

16-bit operation -32,768 to -1 Hz, 1 to 32,767 Hz

When a high-speed output special

. -200,000 to -1 Hz, 1 to 200,000 Hz
adapter is used

32-bit operation .
When a transistor output from the

) L -100,000 to -1 Hz, 1 to 100,000 Hz
main unit is used

2) For , specify the pulse output number in the range of Y000 to Y003.

3) For , specify the rotation direction signal output device number.
When a high-speed output special adapter is used as a destination for pulse output on a FX3U PLC, use
the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3U/
FX3uc PLC, use transistor output for signals rotation direction.

High-speed output special Pulse output Rotation direction
adapter number destination device output
= Y000 = Y004
1st adapter
= Y001 =Y005
=Y002 =Y006
2nd adapter
= Y003 =Y007
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The rotation direction ON/OFF status of the specified device is shown in the following table.
During instruction execution, however, do not use the output for other purposes.

ON/OFF status of
device specified Rotation direction (increase/decrease current value)

by (D22

If the number of output pulses specified by is a positive number, the operation
ON will be performed in the forward rotation direction.

Forward rotation (Outputting pulses from will increase the current value.)

If the number of output pulses specified by is a negative number, the operation
OFF will be performed in the reverse rotation direction.

Reverse rotation (Outputting pulses from will decrease the current value.)

10.3.2 Operation with Acceleration/Deceleration (M8338 = ON)

If the output pulse frequency value is changed after turning the acceleration/deceleration (M8338) ON,
the variable speed pulse output (PLSV) instruction will accelerate or decelerate to the changed output.
If a FX3uc PLC below Ver. 2.20 is used, operation will be performed without acceleration/deceleration.

M8000

I M8338
Command

input

— "y | &

— For details on the maximum speed, bias speed, acceleration time, and deceleration time, refer to
Subsection 4.2.5 to Subsection 4.2.8.

Maximum speed Initial value: 100,000 Hz
et e
\

Speed Output
pulse

frequency

)

N

al |
| T
1 1
1 1
1 1
1 1
1 1
! 1
1

1 1
1 1
1 1
1 1
| 1

\
\
\
ﬁ ET Bias speed
Bias spee/d Acceleration time Deceleration time
Initial value: 0 Hz

Time

Initial value: 100 ms Initial value: 100 ms

(se) X100 XX 250 X 500 X250

Instruction

Activation contact |} ON v OFF

1) For , specify the output pulse frequency.

Even if pulses are being output, the output pulse frequency can be changed freely. Acceleration/
deceleration will be performed.

Setting range
16-bit operation -32,768 to -1 Hz, 1 to 32,767 Hz

When a high-speed output special
adapter is used

-200,000 to -1 Hz, 1 to 200,000 Hz
32-bit operation

When a transistor output from the

) L -100,000 to -1 Hz, 1 to 100,000 Hz
main unit is used

2) For , specify the pulse output number in the range of Y000 to Y003.
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10.3 Function and Operation

3) For , specify the rotation direction signal output device number.
When a high-speed output special adapter is used as a destination for pulse output on a FX3u PLC, use
the output shown in the following table for rotation direction signals.
When a built-in transistor output is used as a destination for pulse output on a FX3S/FX3G/FX3GC/FX3U/

FX3uc PLC, use transistor output for signals rotation direction.

High-speed output special Pulse output Rotation direction
adapter number destination device output ==
58
= Y000 = Y004 g5
1st adapter g2
= Y001 = Y005 &
=Y002 = Y006

2nd adapter A
= Y003 = Y007 P
(@]
The rotation direction ON/OFF status of the specified device is shown in the following table. %
During execution of this instruction, however, do not use the output for other purposes. %

ONIOFF status of device Rotation direction (increase/decrease current value)
i irection (i u valu
specified by
If the number of output pulses specified by is a positive number, the
ON operation will be performed in the forward rotation direction.

Forward rotation (Outputting pulses from will increase the current value.)

OFF

If the number of output pulses specified by is a negative number, the
operation will be performed in the reverse rotation direction.

Reverse rotation (Outputting pulses from will decrease the current value.)
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10.4

Important Points

— For important programming points, refer to Section 4.7.

During pulse output operation, if the output pulse frequency is changed to "K0", the PLC will reduce
the speed and then stop the pulse outputting operation if the acceleration/deceleration function is ON.
However, if the acceleration/deceleration function is not activated, the PLC will immediately stop the pulse
outputting operation.

Before outputting pulses again, check that the "pulse output monitor" (BUSY/READY) flag is off, and then
wait until 1 or more cycles of operation have been completed. After that, set (change) the output pulse
frequency to a value other than "KO".

During pulse outputting operation, do not change the sign attached to the output pulse frequency

value )

If it is necessary to change the sign, stop the servo motor first by setting the output pulse frequency value
to "K0", and wait for the motor to stop completely after decelerating to stop. And then, change the
sign attached to the output pulse frequency value )
If the sign attached to the output pulse frequency value is changed during pulse outputting
operation, the operation may be changed as follows, and the machine, therefore, may be damaged:

1) The pulse outputting operation may be stopped.

2) "Pulse output monitor" (BUSY/READY) flag may be turned off.

(The pulse outputting operation may be stopped, but the motor may not be stopped immediately.)
3) Operation may be performed in the specified direction at the frequency specified by the output

pulse frequency value .

If the instruction activation contact is turned off during pulse outputting operation while the acceleration/
deceleration function is ON, the speed will decelerate and the operation will stop.

If the instruction activation contact is turned off during pulse outputting operation while the acceleration/
deceleration function is OFF, the operation will stop immediately.

The "Instruction execution complete” flag (M8029) will not turn on.

If a limit flag (forward rotation or reverse rotation) in the operation direction is turned ON, the speed will
decelerate and the operation will stop in the case that the acceleration/deceleration function is ON, or the
operation will stop immediately in the case that the acceleration/deceleration function is OFF. In this case,
the "Instruction execution abnormal end" flag (M8329) will turn on when execution of the instruction is
complete.

— For details on the "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

If the "pulse output monitor" (BUSY/READY) flag is on, a positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.

If the "pulse output monitor" (BUSY/READY) flag is still on after the instruction activation contact is turned
off, do not execute a positioning instruction (including PLSR and PLSY instructions) that uses the same
output number.

After executing the instruction, the rotation direction signal output will turn off.

. Important items for FX3uc PLCs below Ver. 2.20

Acceleration/deceleration will not be performed when starting or stopping the operation. For this reason, if
it is necessary to use the cushion start function or the cushion stop function, increase/decrease the output

pulse frequency value using the FNC 67 (RAMP) instruction, etc.

Important items for FX3uc PLC Ver. 2.20 or later and FX3s/FX3G/FX3Gc/FX3u PLC

If acceleration/deceleration is enabled, the variable speed pulse output (PLSV) instructions for all of the
pulse output destination devices will use acceleration/deceleration. This means that acceleration/
deceleration cannot be specified separately for each pulse output destination device.
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;A
11. Batch Data Positioning Mode - TBL Instruction

‘ Ver.1.00u#\ ‘ Ver.1.40u»\ ‘ Ver.2.20 nmp \ ‘ Ver.2.20 nump \

If GX Works2, for example, is used, the positioning instructions shown below can first be set in the positioning
tables. After that, when a table is specified, the positioning operation of the specified table will be performed.
The FX3s PLC does not support TBL instruction.

o)
o
3
3
(=]
=
&
3
«w

u-jing

suofoun4
Buiuonisod

Instruction Description ApX
DVIT*1(FNC15‘I) One-speed interrupt constant quantity feed (Interrupt positioning) gg‘
PLSV(FNC157) |Variable speed operation (Variable Speed Pulse Output) %}3%
DRVI(FNC158) | 1-speed Drive to Increment >
DRVA(FNC159) | positioning Drive to Absolute

*1.  Only available for FX3u and FX3uc PLCs.
11.1  Instruction Format

1. Instruction Format

T FNC 152 16-bit  [REileiey i iti S2bit - \Imsiiueien ' it
IE' TBL —J instruction RSV Execution condition instruction BV Execution condition

DTBL 7] continuous

TABLE 17 steps execution
) . type
Command
nput ["ENC152
— n
DTBL @
2. Data setting
Operand type Description Data type
(b)) Specifies the pulse output number. Bit
n Specifies the table number (1 to 100) to be executed. BIN 32-bit
3. Devices
Bit device Word device Others
. Real | Char-
Rheand System user Digit designation  |System user S%?}?t'al Index Cton; num- | acter | Pointer
type sant | por string
X|Y[M|T|C|S|DO.b|KnNX|KnY|KNM |KnS|T|C|D|R|UCO\GO|V |Z|Modify K|H| E " P
A
@ | |y
n vV

A1 : Specify Y000, Y001, or Y002 transistor output from the main unit, or specify Y000, Y001, Y0023, or
Y003"3 from a high-speed output special adapter 2.
*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FX3ac PLC.
*2.  High-speed output special adapters can be connected only to the FX3u PLC.

*3. Touse Y002 and Y003 with a high-speed output special adapter, connect a second high-speed output
special adapter.

Point:

* To use an FX3uU PLC of relay output type or triac output type, be sure to connect a high-speed output
special adapter.

« Differential line drive type outputs will be used for the outputs of the high-speed output special adapter.
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11.2 List of Related Devices

11.2 List of Related Devices

1. Special auxiliary relays
The following table shows the related special auxiliary relays. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations.

Device number

- - Function Attribute Refer to
Y000 ‘ Y001 ‘ Y002 | Y0032

M8029 "Instruction execution complete" flag Read only flibzsectlon
M8329 "Instruction execution abnormal end" flag Read only ftibzsectlon
. . L a3y : Subsection

M8338 Acceleration/deceleration operation > Drivable | ,">"o
. I . *4 *5 : Subsection

M8336 Interrupt input specification function enable Drivable 437
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor"(BUSY/READY) flag Read only f‘ibgec“on
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f%bfe"t"’”
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f“;’fec“on
M8347 M8357 M8367 M8377 |nterrupt signal |ogic reverse*4’*6’*7 Drivable flgb;ectlon
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only fib:ed'on
M8349 | M8359 | M8369 | M8379 |Pulse output stop command Drivable flgb;ectlon
M8460 | MB461 | M8462 | M8463 |User interrupt input command™®’8 Drivable |54 5e°HO"

*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  Only available for FX3uc PLC Ver. 2.20 or later and FX3G/FX3Gc/FX3u PLC.
*4. Cleared when the PLC switches from RUN to STOP.

*5.  Only available for FX3uc PLC Ver. 1.30 or later and FX3u PLC.

*6.  Only available for FX3u/FX3uc PLC.

*7. The logical NOT function is not valid for the user interrupt input command.
*8.  Only available for FX3uc PLC Ver. 2.20 or later and FX3u PLC.

B -150



11 Batch Data Positioning Mode - TBL Instruction
11.2 List of Related Devices

FX38/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition
Built-in Positioning Functions

2. Special data registers
The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are
devices that determine the pulse output destinations. To set the constants shown in the shaded area, set the
built-in positioning parameters.
— For details on the built-in positioning parameters, refer to Section 11.4.

Q
o)
3
=]
<]
=]
g
3
[

Device number Data Initial
- - Function Refer to ool
Y000 Y001 Y002 1 Y003 2 Iength value SgE
Q =T
— , 2535
D8336 -Specmcaflon 01:3 16-bit i Subsection §§
interrupt input. 4.3.7
D8340 | “°% | pe3so | ¥ | peaso | OV | pe37o | LoV , ,
order order order order | Current value register | o, . o|Subsection  Apx,
igh- igh- igh- igh- | (PLS 4.41
D34t | 19" | pgasy [High- | pagey [High-| ngqy | High- | (PLS) on
order order order order 38
- S
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 f“zbgec“m g°
D8343 | “°%" | pg3s3 | FOW | pgaea | -OW- | paara | LW _ _
order order order order | Maximum speed . Subsection
High- High- High- High- | (H2) 32-bit 100,000}, 5 5
D8344 | "9 | pg3sa | 9™ pg3ga | 9" pga7a |79
order order order order
D8345 D8355 D8365 D8375 |Creep speed (Hz) 16-bit | 1000 j”zbjec“on
D836 | "V | pa3se | -0 | pa3es | -OV- | D376 | LW ,
order order order order | Zero return speed . Subsection
Hiah Hiah Hiah Hian-| (Hz) 32-bit | 50,000 423
D8347 | 9" | pg3s7 |9 | pg3e7 | 19 | D377 |9 -
order order order order
Acceleration time i
D8348 D8358 D8368 D8378 o 16-bit | 100|Subsection
(ms) 4.2.7
D leration ti i
D8349 D8359 D8369 D8379 | ioa oM tMe g it | 100 |SubSection
(ms) 4.2.8
*1. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3Gc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*3.  Only available for FX3uc PLC Ver. 1.30 or later and FX3u PLC.
However, the user interrupt input command can be specified only if the FX3uc PLC Ver. 2.20 or later and FX3u
PLC is used.
*4.  For the variable-speed output (PLSV) instruction, the setting is valid only when acceleration/deceleration

operation is turned on.
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11.3 Function and Operation

Preliminarily set the built-in positioning parameters using GX Works2, and then specify the pulse output

destination (D) and the positioning table number (n) for the DTBL instruction in order to carry out
positioning.
Use GX Works2 or GX Developer to set the built-in positioning parameters.
The "Pulse" and "Frequency" set by the built-in positioning parameters in each positioning table can be
changed using the program, display module, or HMI.
— For details on built-in positioning parameters, refer to Section 11.4.
— For details on GX Developer operating procedure, refer to GX Developer Operating Manual.

Specifies the pulse output destination Positioning table setting

device for the positioning table to be f\ Positioning Instruction Settings X
activated. St [ e v |
| Ratation Dirsction Signal | vO10 Head Address R0
Command @ Fosonna ToE
input FNC152 Mo, Pasitioning Instruction Puisepls)  [Frequencyitiz) |«
TBL @ n 1 MooviT [nkerrupt positioning instruction] - 5000} 30000 g
D 2 |Jlorusv [variable speed output pulss instruction] + 20000
3 [DDRVI [Relative positioning instruction] hd 50000| 40000 Down ‘
4 Jloorya [Absolute positioning instruction] - 0f 50000
5 - Insert Row
e e . 5 hd
Specifies the positioning r - Delete Row
. 3 -
table number to be activated. 5 > S
1 i £ Rows
© O——Er

¥ Positianing table settings wil not be initialized when the PLC is powered on Write Read
K | =3 Cancel

Constant setting

FX Parameter

IMemary Capacity ]Dewce WPLC ame ]PLC System(1) IPLC Systemi(2) WSpecia\ Function Block.  Positioning ]Ethernet Part ]

0 1 Ve Y3
Eias Speed[Hz] 0 a 1] 1]
Mas, SpeedHz] 100000 100000 100000 100000
Cresp Spesd[Hz] 1000 1000 1000 1000
Zero Return Speed[Hz] 50000 50000 S0000 50000
Acceleration Time[ms] 100 100 100 100
Deceleration Time[ms] 100 100 100 100
0 h %1 hd K2 h "3 h

Setting Range
110 or Less of Max. Speed
10-200,000
10-32, 767
10-200,000
505,000
50-5,000
X0-X7, Special M

Inkerruption Input of DYIT Instruction

Individual Setting. .

pefak | check | ed | cancel |

Print Window. .. | Print Window Preview |

As shown in the following table, each "Positioning Instruction”, "Pulse (Pls)", "Frequency (Hz)", etc.
For further information on the operation of each instruction, refer to the description of each instruction.

Instruction and its operand to be activated
Operand
Positioning Instruction
© Instruction @ @ @ Refer to
word Number Output |Pulseoutput | Rotation
of output pulse |destination| direction
pulses |frequency| device signal
DDVIT [Interrupt positioning instruction] DDVIT Chapter 9
DPLSV [Variable speed output pulse instruction] | DPLSV - Chapter 10
DDRVI [Relative positioning instruction] DDRVI Section 8.2
DDRVA [Absolute positioning instruction] | DDRVA Section 8.3
Command \, \/ l/ / /
nput_|FNCOOO| 4
L1

.

PLSV(FNC157) has only 3 operands. It has no operand of number of output pulses.
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11.4 Built-in Positioning Parameter Setting

Use GX Works2 or GX Developer to set the built-in positioning parameters.
The "Pulse" and "Frequency" set by the built-in positioning parameters in a positioning table can be changed
using the program, display module, or HMI.

— To change the set "number of pulses” or "frequency"”, refer to Subsection 11.4.2.
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11.4.1 Built-in Positioning Parameter Setting

suofoun4
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Assuming that GX Works2 is used, this section describes how to set the built-in positioning parameters.
— For details on GX Developer operating procedure, refer to GX Developer Operating Manual.

>

uonoBUUN) =S

<

1 Open the "Parameter Setting" screen.

o|dwex3

On the project view of the navigation window displayed, double-click "Parameter" and then "PLC
Parameter".

If the navigation window is not displayed, click "View" on the menu bar, and then click "Docking
Window", and then click "Navigation".

[EF MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write MAIN 1 Step]

i Project  Edit  Find/Replace  Comple Wiew Onlne Debug Diagrostics Tool  Window  Help

NBRAS e M (36 B [T ey e | O BF B | Em jm i o R
= I e PiHEHZEDYI LS
i Navigation % 4] [PRGIWrite MAIN 1 Step x]

CFGa = G (2] A o

=4 Parameter

? PLC Parameter
* @ Network Parameter
¥ Global Device Comment
=+ Program Setting
9 poU
+ @ Device Memory
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Set the memory capacity.

Click on the «Memory Capacity» tab, and then click on the "Positioning Instruction Settings" check
box to enter check the box.

9,000 steps are needed to set the built-in positioning data. If there is not enough capacity for
programming, set the "Memory capacity" to 16,000 steps or more.

Memary Capacity ]Device ]PLC Tame ]PLC Syskem(1) ]PLC Syskem(Z) ]Specwal Funiction Block, ]PDsit\oning ]Ethernet Pt ]

Memory Capacity
*
16000 hi

Comments Capacity

0 Elock {0 Block ko 31 Block) 0
File Reqgister Capacity

1] Block {0 Block ko 14 Block) 1]

Program Capacity

FPaoints

Poinks

7000 s

Special Function Memary Capacity
18 Blocks
[ Special Function Block Settings (3 Blocks)
‘ositioning Instruction Settings (18 Blocks)

Built-in CC-LinkfLT Settings (1 Block) {Only applies ko the FX3UC-32MT-LT-2)

( Check the box. )

Print Windaw... | PrintWinduwPrEview|

Default | Check | End ‘ Cancel |

Setting item

Description of setting

Setting range

Memory Capacity

Set the capacity of the program memory. Initial value: 16000

Comment Capacity

Set the capacity for the comments to be stored in the PLC. Initial
value: 0
Device comment: 50 points/block (500 steps)

File Register Capacity

Set the capacity for the file registers. Initial value: 0
File registers: 500 points/block (500 steps)

Program Capacity

Displays the number of steps that can be used for the sequence
program.

Refer to the
programming
manual.

Special Function Memory
Capacity

Set whether "Special Function Block Settings",
"Positioning Instruction Settings", "Built-in CC-Link/LT Settings"
should be enabled.

Special Function Block
Settings 2

Check the box to enable the special function unit/block initial data
setting function. Use the «Special Function Block» tab to set the
initial value of a special block.

Positioning Instruction
Settings

Check the box to enable the TBL (FNC152) instruction setting
function. Use the «Positioning» tab to set the built-in positioning
data.

Built-in CC-Link/LT
Settings 3

Check the box to enable the built-in CC-Link/LT setting function. Use

the «Special Function Block» tab to set the built-in CC-Link/LT data.

*1.  The initial value is 8000 steps in the FX3c/FX3cc PLC.
*2.  Only available for FX3u and FX3uc PLCs.
*3.  Only available for FX3uc-32MT-LT-2 PLC.
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3 Set the built-in positioning data.

After entering a check, built-in positioning data can be set. Use the FX3uc PLC Ver. 2.20 or later
and FX3G/FX3GC/FX3u PLC to use built-in positioning.

1. Click on the «Positioning» tab.
On the «Memory Capacity» tab, preliminarily enter a check in "Positioning Instruction Settings" check box to
set the built-in positioning data setting table on the «Positioning» tab.

2. Set the positioning constants to be used for TBL (FNC152) instruction.

o)
o
3
3
o
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FX Parameter El
IMematy Capacity ]Dewce }PLC Tame ]PLC Systemil) }PLC Systermi2) ISpeclaI Function Block  Positioning lEthernet Park I
Apx.
Yo Y1 Y2 W3 Sefting Range (g-) g‘
Bias Speed[Hz] 1] a a 0[1/10 or Less of Max, Speed >3
Max. Speed[Hz] 100000 100000 100000 100000 | 10-200,000 a'%
Creep Speed[Hz] 1000 1000 1000 1000 |10-32, 767 o
Zero Return Speed[Hz] 50000 50000 50000 50000 |10-200,000 =
Acceleration Timelms] 100 100 100 100 [50-5,000
Deceleration Time[ms] 100 100 100 100 {50-5,000
Interruption Input of DYIT Instruction “0 - Al - H2 - w3  |#0-%7, Special M
Individual Setting. ..
Print Windaw. .. | Print Window Preview Default Check | End | Cancel |
Setting item Description of setting Setting
range
1/10 or less
Bias Speed [HZ] Sets the bias speed for each pulse output number. Initial value: 0 of the maxi-
mum speed
Max. Speed [HZ] Sets the maximum speed for each pulse output number. Initial value: 100000 *1
Sets the creep speed of the DSZR (FNC150) instruction for each pulse output 10 to
Creep Speed [Hz] number. Initial value: 1000 327672
Zero Return Speed Sets the zero return speed of the DSZR (FNC150) instruction for each pulse *1
[Hz] output number. Initial value: 50000
Acceleration Time [ms] | Sets the acceleration time for each pulse output number. Initial value: 100 50 to 5000
Deceleration Time [ms] | Sets the deceleration time for each pulse output number. Initial value: 100 50 to 5000
Sets the interrupt input*3 for each pulse output number to activate the DVIT
(FNC151) instruction. If a pulse output destination device does not use the
DVIT instruction, specify a user interrupt input command (M).
Interrupt Input of Initial setting: Setting range Shown on
DVIT Instruction™ Y000 (pulse output destination): X000 X000 to X007, M8460 left side
Y001 (pulse output destination): X001 X000 to X007, M8461
Y002 (pulse output destination): X002 X000 to X007, M8462
Y003™ (pulse output destination): X003 X000 to X007, M8463
YO Sets data in this area if YOO0O is specified as the pulse output destination device. -
Y1 Sets data in this area if Y001 is specified as the pulse output destination device. -
Y2'6 Sets data in this area if Y002 is specified as the pulse output destination device. -
Y34 Sets data in this area if Y003 is specified as the pulse output destination device. -
Displays the individual setting screen for the TBL (FNC152) instruction table
Individual Setting setting. -
—For details on data setting, refer to the next page.
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*1.  When the destination for pulse output on a FX3G/FX3GC/FX3uU or FX3uc PLC is a built-in transistor
output, the setting range is 10 to 100,000 Hz.
If an FX3u PLC is used, and if the pulse output destination is a high-speed output special adapter, the
setting range will be 10 to 200,000 Hz.

*2. Set the creep speed so that the relation with the other speeds is "bias speed < creep speed <
maximum speed."

*3. The set interrupt input cannot be simultaneously used for a high-speed counter, input interruption,
pulse catch input, input for the SPD (FNC 67) instruction, or for other interrupt inputs of the DVIT
(FNC151) instruction.

*4. Y003 is available only when two high-speed output special adapters are connected to the FX3u PLC.
*5.  Only available for FX3u and FX3uc PLCs.
*6. Y002 is not available in FX3G PLC (14-point and 24-point type) and FX3Gc PLC.

3. Click on the "Individual Setting" button to display the positioning instruction settings
screen. In this screen, set the positioning table for each pulse output destination device.

Positioning Instruction Settings E\

wo|n v ||

Rotation Direckion Signal | 010 Head Address | RO

Fositioning Table

Positioning Instruction Pulse(Pls)  Frequency(Hz) =]
DOVIT [Inkerrupt pasitioning instruction] - 5000 30000 _| %
DPLSY [Variable speed output pulse instruction] 20000
DORVI [Relativs posttioning instruction] - 50000 40000 Dovn

o 50000
Insert Row
Delete Row

Delete all
A Rows

=
g

oo [~fo|on]ae|m|~

DDRVA [Absalute positioning instruction]

Ala|a]afafqa]4

5

I¥ Positioning table settings will not be initialized when the PLC is powered on ribe: Read

Setting item Description of setting Setting range
YO Click this tab to set the positioning table for YO00 (pulse output destination). -
Y1 Click this tab to set the positioning table for Y001 (pulse output destination). -
Y21 Click this tab to set the positioning table for Y002 (pulse output destination). -
Y32 Click this tab to set the positioning table for Y003 (pulse output destination). -
Set the rotation direction output number.”3 FX3u/FX3uc:
Rotation Direction Initial setting: Y010 for YOOO (pulse output dest!nat!on) Y000 to Y357
Signal Y011 for YOO1 (pulse output destination) _—
9 Y012 for Y002 (pulse output destination) FX3G/FX3Gc:
Y013 for Y0032 (pulse output destination) Y000 to Y177
FX3U/FX3uc:
DO to D6400

Set the first device number to store the set data (number of pulses, frequency). RO to R31168
Head Address Starting from the set device, 1600 points (FX3u/FX3uc) or 1200 points (FX3G/

FX3ac) will be occupied. Initial setting: RO FXse/FX3ac:

DO to D6800
RO to R22800

Table number

No. Data can be set for tables 1 to 100. )
Select a positioning type from the following types:
Positioning DDVIT [Interrupt positioning instruction] ", "DPLSV [Variable speed output )
Instruction pulse instruction]”, "DDRVI [Relative positioning instruction]", "DDRVA
[Absolute positioning instruction]"
Pulse (Pls) Set the number of pulses to be output to perform the specified type of

positioning operation (instruction).
Set the speed (output pulse frequency) to perform the specified type of
positioning operation (instruction).

*5

Frequency (Hz)
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Setting item Description of setting Setting range Q
3
"Un" button Click this button to move the cursor up by 1 line ) 3
P (to select the line just above the cursor-positioned line). %
Click this button to move the cursor down by 1 line zZ

Down button (to select the line just below the cursor-positioned line). )

"Insert Row" button | Click this button to insert a line at the specified position. -

"Delete Row" button | Click this button to delete the selected line. - £
"Delete all Rows" | Click this button to delete all the data from the positioning table of the selected ) %’55
button pulse output destination device. P2

If this check box is checked, the built-in positioning data will not be initialized
Positioning table  |when the PLC power is turned ON. Enter a check in this check box to retain

settings will not be |the changed data ("Pulse" and "Frequency" changed by the program, display ApX
initialized when the | module, or HMI) even after power-off and to use the changed data after turning ) om
PLC is powered on |on the power again. To use this function, set an uninterruptible power supply § E
type device as "Head Address". %.'%

=}

Click this button to write 1600 points (FX3u/FX3uc) or 1200 points (FX3G/
"Write" button | FX3GcC) of data ("Pulses" and "Frequency" set on the positioning table using -
GX Works2) starting from "Head Address" of the PLC.

Click this button to read out 1600 points (FX3u/FX3uc) or 1200 points (FX3G/
FX3ac) of data ("Pulse" and "Frequency" set on the positioning table currently
"Read" button |used) from the PLC starting from Head Address. At the completion of data -
reading, the data numbers will appear only if "Positioning Instruction” is set for
the data.

*1. Y002 is not available in FX3c PLC (14-point and 24-point type) and FXsacc PLC.
*2. Y003 is available only when two high-speed output special adapters are connected to the FXsu PLC.

*3. Touse an FX3u-2HSY-ADP, set the rotation direction signal depending on the pulse output destination
device as shown in the following table.

Pulse output destination device Rotation direction signal
Y000 Y004
Y001 Y005
Y002 Y006
Y003 Y007

*4.  Only available for FX3su and FXsuc PLCs.
*5. Refer to the description of the selected instruction (positioning type).

Positioning Instruction Refer to
DDVIT (Interrupt positioning) Chapter 9
DPLSV (Variable Speed Pulse Output) Chapter 10
DDRVI (Drive to Increment) Section 8.2
DDRVA (Drive to Absolute) Section 8.3
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Built-in Positioning Functions

4 Transfer the parameters (+ sequence program) to the PLC.

1. Select "Online" from the tool menu, and then select "Write to PLC". The online data
operation screen will appear.

st
[Serel Port PLC Module Connecton(R5-2920) System Image...
B Y= e & Write € verty c
) pLC Module | Execution Target Data( 10 | Yes )
Tite |
3 earvata [Parammorsprogan | solct | canclslcions |
famefData Name THe | Terger | Detal | LostChange Torget temory See
=1 N I I A I
ER Program temary...
- S Program(Froge 2
v 2012/12/10 08:35:47 1 Steps.
Lt v
v 2012{12{10 08:35:47
=] u
Oetail| 2012112110 09:02:02
(0 Coetal
[u] 2012{12/10 08:35:48
Necessary Setting( Mo Setting /  Aleady Set ) Setif itis needed( o Setting /- Already Set )
Program sze N 7,000 255
Refresh
Related Functions << Exeate Close
Remote SetClock  Clear PLC Hemary
Operation

2. Enter a check in the "Parameter" check box, and then click the "Execute" button.
The selected parameter data will be transferred to the PLC. When the PLC is started (enters the RUN mode),

the transferred parameter data will be enabled.
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11.4.2 Changing of Set Built-in Positioning Parameters (Number of Pulses and Frequency)

The "Pulse" and "Frequency" set by the built-in positioning parameters in a positioning table will be stored in
the devices starting from the specified head address as shown below. The set "Pulse" and "Frequency" can
be changed using a display module or HMI.

o)
o
3
3
(=]
=
&
3
«w

Positioning Instruction Settings Xl
R If the Head Address is set to "R0": s
Ratation Direction Signal [ 010 |HeadAddress [Ro I . gf
Pastioning Table 'S S
2
T v I o ;ﬁ';ﬁ — -
2 |DPLSW [wariable speed output pulse instruction] ¥ 20000
R destination | table No. |~ Pulse || Freduency
5 - Insert Ron device \ i A X
- S 1 R1,R0 R3,R2 PX.
: 3 2 RER4__| R 9T
- . o Y000 3 R9,R8 R11,R10 ]
N . O = @
. . . o
. - . =]
100 R397,R396 | R399,R398
I¥ Postioring tabl settings wil ot be nteized when the PLC s poweredan  Wite | Resd | 1 R401,R400 R403,R402
o | o | 2 R405,R404 | R407,R406
Y001 3 R409,R408 | R411,R410
100 R797,R796 | R799,R798
1 R801,R800 | R803,R802
2 R805,R804 | R807,R806
Y002 3 R809,R808 | R811,R810
100 R1197,R1196|R1199,R1198
1 R1201,R1200|R1203,R1202
2 R1205,R1204 |R1207,R1206
Y003 3 R1209,R1208|R1211,R1210
100 R1597,R1596 | R1599,R1598
Caution:
If "Positioning Instruction" is set to "DPLSV [Variable speed output pulse instruction]", the "Frequency (Hz)"
value set on the screen will be stored as the set number of pulses, and the device for "Frequency" will be

" Koll .

To use the "Pulse" and "Frequency" changed by a display module or HMI even after turning the
power OFF and then ON again:

 rTS——— = To use the "Pulse" and "Frequency" changed
w ol e lw | by a display module or HMI even after turning
e | e | the power OFF and then ON again, check the
Fesharina Teis "Positioning table settings will not be initialized
T e e e BT when the PLC is powered on" check box in the
TR T | "Positioning Instruction Settings" screen of the
e I — [ positioning parameters.
: - — To use this function, use the uninterruptible
: - power supply type devices.
= z z ﬂ If this function is not set, the data set by the
built-in positioning parameters will be
initialized.

P}sitiumng table sektings will not be iritialized when the PLC is powered on write Read
oK Cancel

( Checkthebox. )
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To read out and store the "Pulse" and "Frequency" changed by a display module or HMI:

1) Inthe "Positioning Instruction Settings" screen of the positioning parameters, check the "Positioning table
settings will not be initialized when the PLC is powered on" check box.

Positioning Instruction Settings 3]

w ol e e |

Rotation Direction Signal [ 7010 Head Address [Rro

Positiaring Table

Postioning Instruction Pulse(Pls)  Frequency(Hz) =]
[DOVIT (Interrupt pasitioning instruction] - 5000 30000 | e
[DPLSY [Yarisble speed output pulse instruction] 20000
[DORYI [Relative positioning instruction] - 50000 40000 Down

DR [Absolute pasitioning instruction] [ 50000
Insert Row
Delete Row

Delete all
= Rows

[

e

sitioning table settings will nat be nitislized when the PLC is powered on Wirike Read
ok Cancel

( Check the box. )

2) Click on the "Read" button to read out the set data ("Pulse" and "Frequency") from the connected main

unit.
This is exclusively for the positioning table number with the positioning type specified.

Positioning Instruction Settings E‘

w o |n e e |

Rotation Direction Signal [ Y010 Head Address [ro

Positicring Table

Ho. Postioring Instruction FulkelFls)  Frequencyite) =]

L [oovIT [nterrupt postioning instruction] - s000 T

2 |OPLSY [Veriable spoed output pulse instruction] = Z0000

5 |oDRY1 [Relative postioning instruction] - ] <0000 boen |
4 |oDRiA [Absolute postioning instruction] - 0 0000

5 > Insert Row
& =

z = Delete Row
5 =

2 = Delets al
1 hd hd Rows

Click the
¥ Positioning table settings will not be intislized when the PLC is powered on Write "
( Read" button. )

oK Cancel

3) At the completion of register data reading, the data file will be stored.
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12. Examples of Programs

Assuming that the MELSERVO Series 1-axis servo amplifier is used for control, this chapter shows various
examples of programs.
For the connection examples of MELSERVO Series, refer to the following chapters and manuals.

— Refer to Chapter 3 and the examples of connection shown in the Appendix.
— Refer to the manual of your servo amplifier.

Examples of programs Description
Operation Instruction Relay ladder Step ladder of
program program instruction
Mechanical zero | DOG Search Zero DSZR(FNC150) | Subsection 12.2.1 | Subsection 12.3.1| Section 6.2
return Return
Absolute position Reading of current .
detection ABS value ABS(FNC155) Section 12.5 - Chapter 7
o Drive to Increment DRVI(FNC158) | Subsection 12.2.1 | Subsection 12.3.1| Section 8.2
1-speed positioning - - - -
Drive to Absolute DRVA(FNC159) | Subsection 12.2.1 | Subsection 12.3.1 | Section 8.3
Batch data positioning mode TBL(FNC152) Section 12.4 - Chapter 11
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12.1

Input/Output Assignment

The programs shown in this chapter use 1 axis for Y000 (pulse output destination device). If other pulse
output destination devices are used, modify corresponding device numbers shown in the table below when

referencing the description.

When the FX3s PLC is used, check the input and output numbers in the connection examples of the
appendix, and replace with those devices.

Signal

Input/output number

Connected to

Y000 § Y001 | Y002 | Y003
. %
Pulse train - Y000 | Y001 | Y002 | Y003
(pulse output destination)
Direction? "3
(rotation direction signal) Y004 Y005 | Y006 | Y007 Connected to MELSERVO Series
CLEAR signal’ v020 [ Y024 | Y030 | Y034 | SCTVO @mplifier.
Zero-phase signa|*4~ 5 X004 | X005 | X006 | X007
"Servo ready" signal® X014 | X015 | X016 | X017
Immediate stop command X020 g X040 | X050 | X070
Zero return command X021 X041 | X051 | X071
Jog (+) command X022 f X042 | X052 | X072
Jog (-) command X023 | X043 | X053 | X073
: PPrS Connected to external switches.
Forward rotation positioning %024 I x044 | x054 | x074
command
Reverse rotation positioning %025 X045 | x055 | x075
command
Stop command X030 § X034 | X060 | X064
Near-point signal (DOG)™# ™ X010 | X011 | X012 | X013
Interrupt signal X000 § X001 | X002 | X003
- Connected to sensors and limit switches.

Forward rotation limit (LSF) X026 | X046 | X056 | X076
Reverse rotation limit (LSR) "’ X027 | X047 | X057 | X077

ABS(bit0) X031 J X035 | X061 | X065

ABS(bit1) X032 | X036 | X062 | X066

"Send data ready"

; Y" I x033 %037 | X063 | X067 Connected to MELSERVO Series servo
To use absolute |signal amplifier
gsstlggqndete(:tlon Servo-ON Slgnal Y021 Y025 | Y031 | YO35 (MR-J4DA, MR-JSDA, MR-stDA,

ABS:ja_tatransfer vo22 1026 | Y032 | Y036 MR-J200A, MR-HA)

mode" signal

ABS data Y023 | Y027 | Y033 | Y037

request" signal

*1. To use the "forward rotation pulse train" signal and "reverse rotation pulse train" signal of a FX3u-
2HSY-ADP, change the name of this signal to "forward rotation pulse train" signal when reading the

To use the "forward rotation pulse train" signal and "reverse rotation pulse train" signal of a FX3u-

2HSY-ADP, change the name of this signal to "reverse rotation pulse train" signal when reading the

If an FX3uc PLC below Ver.2.20 is used, exchange the direction signal output number with the CLEAR

If the absolute position detection system is used, and if the DSZR instruction and ZRN instruction are

not used for the first zero return, this signal is not needed. To use the absolute position detection
system, refer to the following chapter and manual.
— Refer to Chapter 7 and the manual of your servo amplifier.

description.
*2.
description.
*3.
signal output number.
*4.
*5.

To use the ZRN instruction for zero return, assign the input number of the near-point signal (DOG) to

the zero-phase signal. This is needed since the ZRN instruction will not use the zero-phase signal.
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*6. To use pin 3 of the CN1 connector of the MR-CLJA servo amplifier for the "servo ready" signal, set
parameter 21 as follows:

Series Parameter number| Setting value
MR-C 21 020

o)
o
3
3
(=]
=
&
3
«w

*7. To ensure safety, use a forward rotation limit switch and reverse rotation limit switch on both sides: the
PLC side and the servo amplifier side.

pejvs)
Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches %%
on the servo amplifier side. §.3
Reverse rotation limit 2 Reverse rotation limit 1 Forward rotation limit 1 Forward rotation limit 2 <
(Servo amplifier side) (Programmable controller side) (Programmable controller side) (Servo amplifier side)
LSR LSF
Servo motor F F I% ApX
; o
. . S 3
Reverse rotation <— —> Forward rotation 25
= @
o
=}
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12 Examples of Programs

12.2 Programs for Forward/Reverse Rotation (Relay Ladder Program)

12.2.1 Example Program

Positioning operation will be performed using the absolute positioning method shown in the following chart:
— For details on input/output assignment, refer to Section 12.1.

500,000

N

Output pulse frequency:

100

100,000 Hz

7

Origin

\

AN

Acceleration/deceleration time:

The following program is a relay ladder program.

100 ms

)\
il

X020
— | M8349
Immediate stop
X(.)JA'
Selr{'\llo ready RST M10 1+
RST M12
RST M13
X026
s - M8343
Forward rotation limit (NC contact)2
X027
i - M8344
Reverse rotation limit (NC contact) 2
M8000
Iy FNC 12 | Hoo20 | D8464 |
RUN monitor MOVP
M8464
M8341
M8|900 M8342
Rlﬂ\l monitor
M8002 *
L ' | FNC 12 |,400000| D8343 |
Initial pulse DMOV
"1 | FNC 12
K1000 | D8345 |
MOV
"1 ] FNC 12
K50000 | D8346 |—
DMOV
1] FNC 12
K1 D8348
MOV 00 8348
1] FNC 12 ||
MOV K100 | D8349

Stops outputting Y000
pulses. (Immediate stop)
Refer to Subsection 4.7.2.

Resets the "origin return
completion" flag.

Resets the "forward rotation
positioning completion” flag.

Resets the "reverse rotation
positioning completion" flag.

Forward rotation limit(Y000)

Reverse rotation limit(Y000)

Enables the origin return
operation with CLEAR signal
outputting function. (CLEAR
signal: Y020)

Performs origin return in the
forward rotation direction.

Sets the maximum speed.
100,000(Hz)—>D8344,D8343

Sets the creep speed.
1,000(Hz)—»D8345

Sets the origin return speed.
50,000(Hz)—D8347,D8346

Sets the acceleration time.
100(ms)—>D8348

Sets the deceleration time.
100(ms)—D8349

*1. If the initial values (maximum speed, acceleration/deceleration time, zero return speed, creep speed)
can be used, it is not necessary to create the program.
— For the related devices, refer to Section 4.1 to Section 4.4.

*2.  Change contacts in the program to NO contacts when using NO contact type limit switches.
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12.2 Programs for Forward/Reverse Rotation (Relay Ladder Program)

Zero return

Jogging operation

*1.

X021 M8348 M101 M102 Resets the "zero
el oy iy By RST M10 [ return completion”
Zero  Positioning | Normal Abnormal flag.
return being end of end of Resets the "forward
performed | zero - zero RST | M12 — rotation positionin
(Y000) return  return pos 9
completion" flag.
M100 Resets the "reverse
A RST M13 I rotation positioning
Zero return being completion" flag.
performed . .
M100 Zero return is being
performed.
X030 Zero return instruction
#— FNCIS0 | xo10 | x004 | Yooo | voo4 [ HIBEDE Seareh
Stop , : (CLEAR signal: Y020)
command Near-point  Zero- Pulse Rotation
signal phase output  direction
signal destination signal
number
M8029 "Zero return
—i— SET M10 - — completion” flag
Execution
completion” flag Normal end of zero
M101 return
M8329 Abnormal end of
' M102 zero return
Abnormal
X022 M8348 M104 end Resets the "forward
—t I HF RST M12 | rotation positioning
JOG Positioning Completes completion" flag.
(+) being the JOG(+) Resets the "reverse
*1 p$ﬂormed operation. RST M13 | rotation positioning
(Y000) completion" flag.
M103 JOG(+) operation is
A M103 being performed.
JOG(+) operation is
being performed. X030 [Fnciss Performs the jogging
W K999999( K30000 | Y000 Y004 (H operation in the "+"
Stop DDRVI direction using the
command Number of  Output Pulse  Rotation drive to Increment
output pulses  pulse output  direction instruction.
(maximum value frequency destination signal (Y004=0ON)
in "+" direction) number
X(II){22 M104 Completes the
JOG(+) JOG(+) operation.
M8329
Ab |
norma Resets the "forward
X023 M8348 M106 end rotation positioning
I # # RST M12 completion” flag
JOG Positioning Completes ’
(-) being the JOG(-) Resets the "reverse
*q performed operation. RST M13 [ rotation positioning
(Y000) completion" flag.
M105 JOG(-) operation is
I M105 being performed.
JOG(-) operation is . .
being performed. X030 [ ENC158 Eg gr%rtri‘(;?’n tiﬂetr{gqg!'ng
ria DDRVI K-999999 K30000 | Y000 Y004 | girection using the
Stop . drive to Increment
command Number of  Output Pulse  Rotation instruction
output pulses  pulse output  direction YOO4‘OFi:
X023 (maximum value frequency destination  signal ( - )
W in "-" direction) number M106 Completes the
JOG(-) JOG(-) operation.
M8329
]
Abnormal
end

\

The maximum transfer distance for each jogging operation is 999,999 pulses (pulse output range of

FNC158 (DRVI) instruction). To move the workpiece further, execute the JOG command again.
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12 Examples of Programs

12.2 Programs for Forward/Reverse Rotation (Relay Ladder Program)

\

\
| X024 M8348 M10 M108 M109
i I I H RST M12
Position- Position- "Zero Normal Abnormal
c ing in ing return endof  endof
o| |forward operation compl- | positioning positioning RST M13
B | |rotation being etion" in forward  in forward
© | [direction performed flag rotation rotation
5 M107 direction  direction
S| — M107
= Positioning operation being
= performed in forward rotation X030
o| | direction #— FNC159 ¢ 500000|K 100000 Y000 | Y004
5 Stop DDRVA
3 command Designation  Output Pulse Rotation
o of absolute  pulse output direction
c position frequency destination signal
o number
[
c M8029
2 —— | SET | M12
) "Execution
g completion”
flag M108
M8329
- —t M109
Abnormal end
B X025 M8348 M10 M111 M112
M f I H RST M12 —
Position- Position- "Zero Normal Abnormal
c| |ingin ing return  |end of end of
2| |reverse operation compl- [positioning positioning RST M13
o | [rotation being etion” in reverse in reverse 1
21| |direction performed flag rotation rotation
© M110 (Y000) direction  direction
c
o it M110
:<§ Positioning operation being
o rf d in reverse
= periormeda in r X030
@ | | rotation direction #— FNC1591 400 K100000| Y000 | Y004 [
5 Stop DDRVA
® command Designation Output Pulse  Rotation
= of absolute  pulse output direction
£ position frequency destination signal
2 number
S M8029
= —t SET M13
S "Execution
completion”
flag M111
M8329
—t M112
— Abnormal end
END [

"Forward rotation

| | positioning

completion” flag

"Reverse rotation
positioning
completion" flag

Positioning
operation being
performed in
forward rotation
direction

Moves to absolute
position 500000
using the absolute
positioning
instruction.
(YO04=0ON)

"Forward rotation
positioning
completion” flag

"Forward rotation
positioning normal
end" flag

"Forward rotation
positioning
abnormal end" flag

"Forward rotation
positioning
completion” flag

"Reverse rotation
positioning
completion” flag
Positioning
operation being
performed in
reverse rotation
direction

Moves to absolute
position 100 using
the absolute
positioning
instruction.
(Y004=OFF)

"Reverse rotation
positioning
completion" flag

"Reverse rotation
positioning normal
end" flag

"Reverse rotation
positioning
abnormal end" flag
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12.3 Programs for Forward/Reverse Rotation (Step Ladder (STL) Program)

o)
o
3
3
(=]
=
&
3
«w

12.3.1 Example Program

Positioning operation will be performed using the absolute positioning method as shown in the following chart:
— For details on input/output assignment, refer to Section 12.1.

500,000

u-jing

Buiuonisod

>

Output pulse frequency:
100 100,000 Hz
;‘ < \\ ApX
om
Origin 3 §
S
Acceleration/deceleration time: % ®
100 ms < >

The following program uses the step ladder (STL) instruction.

Stops outputting Y000 pulses.

X020 i
: 18349 grejwcrgsgljts Ztop) Refer to
Immediate stop e
X%M RST M10 || Resets the "zero return
Servo ready completion" flag.
RST M12 Res_gts Fhe forward_ ro't'atlon
positioning completion" flag.
RST M13 Re§gts Fhe reverse ro't'atlon
positioning completion" flag.

X026

# o M8343 Forward limit (Y00O0)
Forward rotation limit (NC contact)

X027

M8344 Reverse limit (Y000)

00

Reverse rotation limit (NC contact)*1 Enables th ‘
nables the zero return

M8000 FNC 12 | hoo2o | Dsasa || operation with CLEAR signal
RUN monitor MOVP outputting function. (CLEAR
signal: Y020)
M8464
M8341
M8000 i
W 18342 Ferforr;s ztetr_o reéyrn t|n the
RUN monitor orward rotation direction.
SO S10 S11 S12 S13 M8349 o
I I I rds I H @— Operation is stopped.
Zero JOG JOG Positioning Positioning in  Stoppage of YO
return (+) (-) in forward reverse pulse
rotation rotation outputting
direction direction operation

*1. Change contacts in the program to NO contacts when using NO contact type limit switches.
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M8002 2 | ENC 12 Sets the maximum speed.
Inifial pulse pmov _|(100000) D8343 1= 150 000(Hz)—>D8344,08343

*2 | FNC 12 | | Sets the creep speed.
moy | 1000 | D8345 1,000(Hz)—>D8345

Sets the zero return speed.

2 | FNC 12 | k50000 | D8346 |—

DMOV 50,000(Hz)—~>D8347,D8346
*2 . .
FNC 12 | | Sets the acceleration time.
MOV K100 | D8348 100(ms)—D8348

Sets the deceleration time.

"2 | FNC 12
MOV K100 | D8349 [+ 100(ms)—>D8349

X021 M5 )
N | RST M10 || Resets the "zero return

Zero Operation completion" flag.

return stopped

RST M12 | Resets the "forward rotation
positioning completion” flag.
RST M13 | Resets the "reverse rotation
positioning completion” flag.
SET S0 | Enters the zero return state
(S0).
X022 M5
T T RST M12 | Resets the "forward rotation
JOG(+) Operation positioning completion" flag.
*3 stopped
RST M13 | Resets the "reverse rotation
positioning completion" flag.
SET S10 | Enters the JOG(+) state
(S10).
X023 M5
I— I} RST M12 | Resets the "forward rotation
JOG(-) Operation positioning completion” flag.
*3 stopped
RST M13 | Resets the "reverse rotation
positioning completion” flag.
SET S11 || Enters the JOG(-) state
(S11).
X024 M5 M10
— I it RST M12 1~ Resets the "forward rotation
Positioning Operation "Zero return positioning completion” flag.
in forward stopped completion” flag
rotation RST M13 | Resets the "reverse rotation
direction positioning completion” flag.
SET S12 | Enters the forward rotation
positioning state (S12).
\4 \4

*2. If the initial values (maximum speed, acceleration/deceleration time, zero return speed, creep speed)
can be used, it is not necessary to create the program.
— For the related devices, refer to Section 4.1 to Section 4.4.

*3.  The maximum transfer distance for each jogging operation is 999,999 pulses (pulse output range of
FNC158 (DRVI) instruction). To move the workpiece further, execute the JOG command again.
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%

N/
X025 M5 M10
— it 1 RST M12 |
Positioning  Operation "Zero return
in reverse stopped completion” flag
rotation RST M13
direction
SET S13
— STL SO0
M50 X030™
RE—T #— FNC150 | x010 | x004 | Y000 | Yoo4 [
Waiting for Stop DSZR
1 scan time command Near- Zero- Pulse  Rotation
point phase output  direction
signal signal destination signal
£ number
2 M8029
; —t SET M10
5 "Execution completion" flag
N1 |wms3a0 M50
£4a i} RST S0
Y000 Waiting for
Outputting 1 scan time
M8000 5
— ¢ M50
RUN monitor
STL S10
X022 M51 X030™
i} It # FNC158 11999999| K30000 | Y000 | Y004 |-
UOG(+) Waiting Stop DDRVI
for 1 scan command Number of output  Output Pulse  Rotation
time pulses (maximum  pulse output  direction
value in "+" frequency destination signal
direction) number
M8340 M51
F 1} RST S10
Y000 Waiting for 1 scan time
-5 Outputting .
© M8000
g I M51
© RUN monitor
2
> STL S11
()]}
o
L
X23 M52 X030™
ST It 4 FNC158 1¢.999999| K30000 | Y000 | Y004 |
JOG(-) Waiting for Stop DDRVI
1 scan time command Number of  Output Pulse  Rotation
output pulses  pulse output  direction
(maximum value frequency destination signal
in "-" direction) number
M8340 M52
I 1} RST S11
Y000  Waiting for
Outputting 1 scan time
M8000 5
— M52
RUN monitor
-V
*4

Resets the "forward rotation
positioning completion” flag.

Resets the "reverse rotation
positioning completion" flag.

Enters the reverse rotation
positioning state (S13).

Zero return

Zero return instruction with
DOG search function
(CLEAR signal: Y020)

"Zero return completion” flag

End of zero return
(Self-reset)

Waiting for 1 scan time

JOG(+)

Performs the jogging
operation in the "+" direction
using the drive to Increment
instruction.(Y004=0ON)

Ends the JOG(+) operation.
(Self-reset)

Waiting for 1 scan time

JOG(-)

Performs the jogging
operation in the "-" direction
using the drive to Increment
instruction.(Y004=0OFF)

Ends the JOG(-) operation.
(Self-reset)

Waiting for 1 scan time

To stop the positioning operation, be sure to insert the stop contact before the positioning instruction so that STL

instruction cannot be turned off (reset) until the "pulse output monitor" flag (M8340 (for Y000)) is turned off.

*5
scan time.

To prevent simultaneous activation of positioning instructions, the instruction activation timing should be delayed by 1
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12.3 Programs for Forward/Reverse Rotation (Step Ladder (STL) Program)

Positioning in forward rotation direction

Positioning in reverse rotation direction

*B.

*7.

Y v
STL S12
M53 X030
- W FNC159 1¢500000(k 100000 Y000 | Y004 |
Waiting for Stop DDRVA
1 scan time command Designation  Output Pulse  Rotation
of absolute pulse output  direction
position frequency destination signal
number
M8029
— SET M12
"Execution completion” flag
M8340 M53
W il RST S12
Y000 Waiting for 1 scan time
Outputting
M8000 7
— M53
RUN monitor
STL S13
M54 X030'6
1 # FNC159 | k100 |K100000| Y000 | Y004 |H
Waiting for Stop DDRVA
1 scan command Designation  Output Pulse Rotation
time of absolute pulse output  direction
position frequency destination signal
number
M8029
——— SET M13
"Execution completion” flag
M8340 M54
W il RST S13
Y000 Waiting for 1 scan time
Outputting
M8000 !
— M54
RUN monitor
RET
END [

Positioning in forward rotation
direction

Moves to absolute position
500000 using the drive to
Absolute instruction.
(Y004=0ON)

"Forward rotation positioning
completion" flag

Ends the positioning
operation in the forward
rotation direction.
(Self-reset)

Waiting for 1 scan time

Positioning in reverse rotation
direction

Moves to absolute position
100 using the drive to
Absolute instruction.
(Y004=0OFF)

"Reverse rotation positioning
completion” flag

Ends the positioning
operation in the reverse
rotation direction.
(Self-reset)

Waiting for 1 scan time

To stop the positioning operation, be sure to insert the stop contact before the positioning instruction
so that the STL instruction cannot be turned off (reset) until the "pulse output monitor" flag (M8340 (for

Y000)) is turned off.

To prevent simultaneous activation of positioning instructions, the instruction activation timing should

be delayed by 1 scan time.
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12.4 Positioning Using Batch Setting Method

Positioning operation will be performed using the absolute positioning method as shown in the following chart:
— For details on input/output assignment, refer to Section 12.1

500,000

Output pulse frequency:
100 100,000 Hz
- \
Origin \
Acceleration/deceleration time:
100 ms <

12.4.1 Setting Using GX Works2

This section describes how to set the built-in positioning parameters using GX Works2.
The built-in positioning parameters can be specified only if FX3uc PLC Ver. 2.20 or later and FX3G/FX3Gc/
FX3u PLC is used.

— For details on GX Developer operating procedure, refer to GX Developer Operating Manual.

1 On the project view displayed, double-click on "Parameter" and then "PLC

Parameter”.
If the project view is not displayed on the screen, click on "View" in the menu bar, and then click on "Docking
Window", and then click "Navigation".

[BF MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write MAIN 1 Step]

: Project  Edit  Find/Replace  Compille  Wiew Online Debug Diagnostics Tool  Window  Help

NEBEA& e Tl GS6. B [T e o | B B R | N R
s 3 ) B8R 2 ) B o | 2 BilEH YIS LA
i Navigation % 4] [PRG]Write MAIN 1 Step :-:]

e N 12 0
—I-{&% Parameter
P PLC Parameter
+ & Mebwork Parameter

1_} Global Device Comment
¥ Programn Setting
+-{71 pou
+ @ Device Memary

2 Click on the «Memory Capacity» tab, and then check the "Positioning
Instruction Settings" check box.
9,000 steps are needed to set the built-in positioning data. If there is not enough capacity for programming,
set the "Memory Capacity" to 16,000 steps or more.

FX Parameter &l

Memory Capacity ]Dewca |PLC Mame | PLC System(1) |PLC System(Z) | Sperial Function Black |Positianing |Ethernet Port |

Memory Capacity
16000 hd

Comments Capacity

0 Block (0 Black to 31 Block) o Foinks
File Register Capacity
0 Elock {0 Black to 14 Block) o Points

Program Capaity

7000 Steps

Special Function Memory Capacity
18 Blocks
I™ Special Function Block Settings (5 Blocks)
ositioning Instruction Settings (15 Blocks)

Built-in €C-Link{LT Settings (1 Block) (Only applies to the FX3UC-32MT-LT-2)

4( Check the box. )

Print Window... | PnntWindDwPraviEw| Default Cherk End Cancel
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3

Click on the «Positioning» tab, and then set Y000 (pulse output destination)

as follows.
Before clicking on the "Positioning" tab, click on the «Memory Capacity» tab, and then enter a check in the

"Positioning Instruction Settings" check box. After entering a check, positioning data can be set.

Memory Capacky |Device |FLC Name |PLC System(1) |PLC System(2) | Soecial Function Block.  Pasitoning JEthermet Port |
Setting item Setting value
W n [ = T Bias Speed [Hz] 500
Bias Speed[Hz] [} 0 0]1/10 or Less of Max. Speed

oo pontpe] N T Max. Speed [Hz] 100,000
) 1 O M -0 Creep Speed [Hz] 1000

Bcele! n Time[ms 100 100 100 100 EDVS:DDD p p
Input of DWIT Instruction X0 - x1 - X2 - x3 "XU-XLSDE:\&IM Zero Return Speed [HZ] 50 000
T Acceleration Time [ms] 100
Deceleration Time [ms] 100
Interrupt Input for DVIT Instruction”! X000

Print Windaow.. . Print Window Preview Defaul: Check End Cancel

*1.  Only available for FX3u and FX3uc PLCs.

Click on the "Individual setting” button. The "Positioning Instruction

Settings" screen will appear. In this screen, click on the «Y0» tab to display
the positioning table for Y000 (pulse output destination). Set the data in the
positioning table as follows:

Pusitiunng Instruction Settings E‘ setting item Setting value
oo v vz v | - - - -
Rotation Direction Signal [yo10 Head Address [Ro ROtatlon DlreCthn Slgnal YOO4
Postioning Table Head AddreSS RO
0. ositioning Instruction ulse(Pls) requency(Hz) = |
N1 poRvt [Ra\ativpepntswlm:nlg\r:str;[tinn] - ! 929999 - ;u:uui g L ) DDRVI
2 [ooRi (Refstive pos T B Positioning Instruction . .
3 |poRia [Absold i - 500000 100000 Dovin ‘ (drIVe to InCrement)
4 |DDRvA [Absolu - 100 100000 No. 1
; : 1 [Puise (Pis) 999,999
g 5 [EE| Frequency (Hz) 30,000
5 - of ed o . DDRVI
Positioning Instruction (drive to increment)
No. 2
Pulse (Pls) 2999,999
I Positioning table: settings wil not be intalized when the PLE is powered on Freq uency (HZ) 30 , 000
oK Cancel DDRVA

Positioning Instruction (drive to absolute)

No. 3 15 ise (Pis) 500,000
Frequency (Hz) 100,000
Positioning Instruction . DDRVA

(drive to absolute)

No. 4 15 ise (Pis) 100

Frequency (Hz) 100,000
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5 Create a program.

o)
o
3
3
(=]
=
&
3
«w

6 On the bar, click on "Online" and then «Write to PLC». The online data
operation screen will appear.

Online Data Operation

Connection Channel List

[ erial Port. PLC Madule ConnectioniRs-232C) System Image. ..
B V= e & Write C Veriy @

5 PLE Module | Execution Target Datal 10 | Yes )

u-jing

Buiuonisod

Tite |

i Edit Data Parometer+Progrem | Select Al | Cancel Al selctions

Hodule Name/Data Home The | Target | Detal | Last Change Torget Memory. Size

3
O N I I A

Program MemarysD.

>

uonoBUUN) =S

<

2012/12/10 08:35:47 1 steps
20121210 08:35:47
Detal | 201212110 03:02:02

Dt
2012/12/10 08:35:48

0000 R <R )

o|dwex3

Mecessary Setting( NoSetting/  Aveady Set ) Set fitis needed( flo Seifing | Already Set )
Frogram Size. tstepsl 7,000 Steps

Remote SetClock  Clear PLC Memory
ation

7 Click the "Parameter+Program” buttons, and then click the "Execute" button.

The parameters and the created program will be transferred to the PLC.
To enable the transferred parameters, stop the PLC, and then restart it.

12.4.2 Operation Program

An example of a relay ladder program is shown below:

X02 Stops outputting Y000 pulses.
— M8349 (Immediate stop)

9

Immediate stop Refer to Subsection 4.7.2.
X9f14 RST m10 || Resets the "origin return
Servo ready completion" flag.
Resets the "forward rotation
RST M12 1 positioning completion” flag.
Resets the "reversed rotation
RST M13 positioning completion" flag.
X026

W " M8343 Forward rotation limit(Y000)
Forward rotation limit (NC contact) 1

M8344 Reverse rotation limit(Y000)

90

L4l *
Reverse rotation limit (NC contact) 1

M8000 Enables the origin return
—— FNC 12 | 10020 | D8464 [ operation with CLEAR signal
RUN monitor Movp outputting function. (CLEAR
signal: Y020)

M8464

M8341

M8000

RUN monitor

Performs origin return in the
forward rotation direction.

000

M8342

*1. Change contacts in the program to NO contacts when using NO contact type limit switches.
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X021 M8348 M101 M102 Resets the "origin
ot iy iy 2y RST M10 | return completion"
Origin Positioning | Normal Abnormal flag.
return being end of end of Resets the "forward
performed ?é{%lr?] ?éltglr?] RST M12 | rotation positioning
completion” flag.
M100 Resets the "reverse
Y RST M13 I rotation positioning
Sr!gln relglern g completion" flag.
eing performe
c 9P M100 Origin return is
2 being performed.
(]
c Origin return
5 X001 FNC150 | yo10 | x004 | Y000 | Yoo4 | instruction with
S Stop DSZR fDOG_ search
command Near-point Zero-point  Pulse Rotation lérl]_cé"gg ianal:
signal signal output  direction &020 signai:
destination  signal )
number
M8029 "Origin return
— SET M10 completion” flag
Execution
completion” flag V101 Normal end of
origin return
M8329 Abnormal end of
' M102 origin return
L Abnormal
| X022 M8348 M104 end Resets the "forward
—t #F W RST M12 [ rotation .p0§|t|on|ng
JOG Positioning Completes completion" flag.
(*)  being the JOG(+) Resets the "reverse
f\?ggéTEd operation. RST M13 [ rotation positioning
completion” flag.
M103 JOG(+) operation
. M103 is being performed.
JOG(+) operation is
being performed. X030 FNC152 | ooy il Executes No. 1 of
1 DTBL the positioning
Stop table of Y000
command Pulse Table (pulse output
output  number destination).
destination
number
X(,’,22 M104 Completes the
c 2T + .
_% JOG(+) JOG(+) operation.
@ M8329
s —
2| | x023 Mm8348 M106 A Resets the "forward
2| ris s RST M12 | rotation .po§itioning
g JOG Positioning Completes completion” flag.
() being the JOG(-) Resets the "reverse
performed operation. RST M13 | rotation positioning
(¥000) completion" flag.
M105 JOG(-) operation
i M105 )—| is being
JOG(-) operation is performed.
being performed. X030 Executes No. 2 of
s FNC152 | vooo K2 [ the positioning
Stop DTBL table of Y000
command Pulse Table (pulse output
output  number destination).
destination
X0}{23 number 06 Completes the
JOG(-) JOG(-) operation.
M8329
]
— Abnormal
Vi end V,
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<
v v 3
S
X024 M8348  M10 M08 M109 o gotation g
Position- Position- "Zero Normal Abnormal
c ing in ing return end of end of "Reverse rotation
o fonNard operatlon co_mpl- _posmonlng posmonlng RST M13 positioning
B rotation being etion" in forward in forward completion” flag o
© | [direction performed flag rotation rotation e 2
= M107 direction  direction Positioning =
! operation being S
S| — M107 performed in 2
b= Positioning operation being forward rotation
] performed in forward rotation X030 direction
= direction Wy FNC152 ||
° # Y000 K3 Executes No. 3 of
®© Stop DTBL the positioning table Apx,
s command Pulse  Table of Y000 (pulse
S output number output destination). Qo
c destination 35
> number 20
£ "Forward rotation S
s M8029 positioning =
= e — SET M12 1 completion" flag
2 Execution
o ﬁompletlon "Forward rotation
ag M108 positioning normal
end" flag
M8329 " -
- - Forward rotation
' M109 positioning
Abnormal end abnormal end" flag
X025 M8348 M10  M111 M112 "Forward rotation
—it # I W# # RST | M12 [ positioning
Position- Position- "Zero Normal Abnormal completion” flag
| [ingin ing return  |end of end of " -
2| |reverse operation compl- [positioning positioning RST Re_\i_ers_e rotation
© | |rotation being etion" |[inreverse in reverse M13 | posi I(I)ntl_ng" f
2| |direction performed flag rotation rotation %om_ etiontTiag
© (Y000) direction  directi ositioning
c M110 ectio irection operation being
of| —t M110 performed in
®| | Positioning operation being reverse rotation
S| | performed in reverse X030 direction
© rotation direction vy FNC152 | voo0 K4 |
) L DTBL Executes No. 4 of
) Stop the positioning table
? command Pulse  Table of Y000 (pulse
= output  number output destination).
£ destination
o number
< "Reverse rotation
;.% M8929 SET M13 positioning
2 — completion" flag
T Execution .
completion "Reverse rotation
flag M111 positioning normal
M8329 end" flag
— M112 "Reverse rotation
— Abnormal end positioning
abnormal end" flag
END [
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12.5 Program for Reading Current ABS Value Using ABS Instruction

1)

Program for storing ABS data in current value registers specified by a positioning instruction for Y000

(pulse output destination)

M8000

| FNC155 | %031 | Y021 | D8340 |- Reads out the ABS data to the current value registers
RUN DABS D8341 and D8340.
monitor

ABS(bit0) Servo-ON
signal
M1

W

K50
ABS data reading completed

oo
TO

Read time error detected
M8029

il SET
"Execution

M1

completion" flag

Read time limit (5 sec)

ABS data read error

ABS data reading is complete.

2) Program for storing ABS data in the current value registers of the FX3u-1PG, FX2N-1PG(-E) or FX2N-
10PG
M8000
i FNC155 | %031 | Y021 | D100 [{ Reads out the ABS data to D101 and D100.
RUN DABS
monitor ABS(bit0) Servo-ON
signal
M1 K50
i @— Read time limit (5 sec)
ABS data reading completed
TO
il @— ABS data read error
Read time error detected
M8029
T SET M1 - ABS data reading is complete.
"Execution
completion” flag
M1 - ;
ENC 12 Writes data (data converted into pulse data) to the
ABS data DMOV D100 UENGS8 = oyrrent value registers #59 and #58 of the FXau-1PG.”’
reading is Unit No. O
completed. BFM#58(#59)
M1 : ; ;
FNC 12 D100 |umng2s \lévxr;tNesi ggt.a*én current value registers #27 and #26 of the
ABS data L _DMOV
reading is Unit No. O
completed. BFM#26(#27)
M1
L j—— 1 FNC12 | npygo |umnG39 | Writes data (data converted into pulse data) to the
ABS data DMOV current value registers #40 and #39 of the FX2n-10PG.™
reading is Unit No. OJ
completed. BFM#39(#40)
*1.  When writing the ABS data to the FX3u-1PG, be sure to use the current value registers (BFM#59,
BFM#58) to store the pulse converted data.
*2.  The ABS data will be read out as a pulse converted value. For this reason, be sure to specify "motor
system" when setting parameters (BFM#3) for the FXan-1PG(-E).
*3.  When writing the ABS data to the FX2n-10PG, be sure to use the current value registers (BFM#40,

BFM#39) to store the converted pulse data.
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;A
13. Troubleshooting
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o
3
3
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=
&
3
«w

13.1 LED Indicator Lamp Check

u-jing

Buiuonisod

If an error occurs, check the ON/OFF status of the LED indicator lamps on the PLC to assess the general
meaning of the error. This section does not describe all the LED indicator lamps of the main unit. For details
on the LED indicator lamps, refer to the manual (Hardware Edition) of the PLC main unit.

FX3s PLC FX3cc PLC Apx.
L
T~
%6
= POW®
MITSUBISHI RU N . PGOWE R
ERR® S
B (Green)
: ERROR
] FX35-30M LM
: (Red)

)\

FX3G PLC FX3suc (D, DS, DSS) PLC
(coen | Pow
reen &= POWER
|| MITSUBISHI %%I;In) RUN @ (Green)
FX3u PLC
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13 Troubleshooting
13.1 LED Indicator Lamp Check

13.1.1 POWER (POW) Indicator Lamp (Statuses: ON, flashing, OFF)

Lamp
status

Status of PLC

Troubleshooting

ON

The specified voltage is properly
supplied to the power supply terminal.

The power is being supplied properly.

Flashing

The PLC may be at one of the following

statuses:

- The specified voltage/current is not
supplied to the power supply
terminal.

An external line is not properly
connected.
The PLC has a problem.

Check the power supply voltage.

Excluding the power cable, disconnect all other cables, and
then turn the power ON again. Check the lamp status. If the
lamp flashes again, please contact your local Mitsubishi
Electric representative.

OFF

The PLC may be at one of the following
statuses:
- The power is off.
The specified voltage is not
supplied to the power supply
terminal.
The power cable is disconnected.

If the power is on, check the power supply unit and the power supply
line.

If the power is properly supplied, please contact your local Mitsubishi
Electric representative.

13.1.2 RUN Indicator Lamp (Statuses: ON, OFF)

Lamp
status

Status of PLC

Troubleshooting

ON

The sequence program is being
executed.

OFF

Execution of the sequence program is
stopped.

The RUN indicator lamp indicates the operation status of the PLC.
Note that the RUN indicator lamp will go out depending on the status
of the ERROR indicator lamp (refer to Subsection 13.1.4).

13.1.3 BATT (BAT) Indicator Lamp (Statuses: ON, OFF) [FX3u/FX3uc]

Lamp
status

Status of PLC

Troubleshooting

ON

The voltage of the battery is too low.

Immediately replace the battery (refer to the manual of the PLC).

OFF

The battery supplies enough voltage as
specified by D8006.

The PLC has no problems.

13.1.4 ALM Indicator Lamp (Statuses: ON, OFF) [FX3G/FX3GC]

This LED is valid when the optional battery is installed and the battery mode is selected using a parameter.

Lamp
status

Status of PLC

Troubleshooting

ON

The voltage of the battery is too low.

Immediately replace the battery (refer to the manual of the PLC).

OFF

The battery supplies enough voltage as
specified by D8006.

The PLC has no problems.
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13 Troubleshooting
13.1 LED Indicator Lamp Check

13.1.5 ERROR (ERR) indicator lamp (Statuses: ON, flashing, OFF)

Lamp
status

Status of PLC

Troubleshooting

ON

A watchdog timer error may have
been detected, or the hardware of the
PLC may be damaged.

1) Stop the PLC, turn the power OFF, and then turn the power
ON again. If the ERROR (ERR) indicator lamp goes out,
check to see if a watchdog timer error has been detected, and
take one of the following measures.

- Review the program.
The maximum value of the scanning time (D8012) should
not be larger than the set value of the watchdog timer
(D8000).

- The interrupt input and the pulse catch input should not be
turned on and off too frequently during 1 scan time.

- The frequency of the pulse input to the high-speed counter
should not exceed the specified range (duty:50%)

- Add several WDT instructions.
Set several WDT instructions in the program so that the
watchdog timer can be reset several times during 1 scan
time.

- Change the set value of the watchdog timer.
Using the program, change the set value of the watchdog
timer (D8000) so that the set value of the watchdog timer
(D8000) can be larger than the maximum value of the
scanning time (D8012).

2) Remove the PLC, and put it on a workbench. Supply another
source of power to the PLC.

If the ERROR (ERR) indicator lamp does not light, the cause

of the problem may be noise. In this case, take the following

measures.

- Check the grounding line, and change the wiring route and
the installation place.

- Adopt a noise filter for the power supply line.

3) If measures 1) and 2) do not turn the ERROR indicator lamp
OFF, please contact your local Mitsubishi Electric
representative.

Flashing

The PLC has one of the following
errors:

Parameter error

Syntax error

Circuit error

Diagnose the PLC (PC), or check the programs using the
programming tool.
For countermeasures, refer to the following manual of the applied
PLC.

— Programming manual

OFF

Errors that can stop the PLC are not
detected.

If an operation error is detected on the PLC, diagnose the PLC
(PC), or check the programs using the programming tool. There
is a good possibility that an "I/O configuration error", "parallel link/

communication error", or "operation error" has been detected.
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13.1.6 Pulse Output Destination Device and Rotation Direction Output Indicator Lamp

1. If transistor outputs from the main unit are used for positioning

LED status during
execution of
positioning
instruction

Signal Description

Turned on and off at

high speed*1 The pulse outputting operation is controlled by the positioning instruction.

"Pulse output The PLC may exhibit the following status:

desFination 1) The operation of the positioning instruction is completed.
deY'Celi (pulse OFF 2) The positioning instruction turns ON, but an operation error is detected.
train) signal The instruction, therefore, is not being executed. To check the error,
refer to the following section:
— Refer to Subsection 13.2.1 "Error code check method".
ON Operation is being performed in the forward rotation direction.
The PLC may exhibit the following status:

"Rotation 1) The positioning instruction turns ON, and operation is being performed
direction output" in the reverse rotation direction.
(direction) signal OFF 2) The positioning instruction turns ON, but an operation error is detected.

The instruction, therefore, is not being executed. To check the error,
refer to the following section:
— Refer to Subsection 13.2.1 "Error Code Check Method".

*1. The output LED is kept ON in the FX3u PLC.
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13.1 LED Indicator Lamp Check

2. If the high-speed output special adapter (FX3u-2HSY-ADP) is used for positioning

Status of pulse
output method
setting switch

Signal

LED status during
execution of
positioning
instruction

Description

PLS<DIR side

"Pulse output
destination device"
(pulse train)

Turned on and off
at high speed

The pulse output operation is controlled by the

positioning instruction.

OFF

The PLC may exhibit the following status:
1) The operation of the positioning instruction is
completed.
2) An operation error occurred during positioning.
The instruction, therefore, is not being executed.
To check the error, refer to the following section:
— Refer to Subsection 13.2.1 "Error Code
Check Method".

"Rotation direction
output" (direction)

ON

Forward operation is in execution.

OFF

The PLC may exhibit the following status:
1) The positioning instruction turns ON, and operation
is being performed in the reverse rotation direction.
An operation error occurred during positioning
instruction. The instruction, therefore, is not being
executed.
To check the error, refer to the following section:

— Refer to Subsection 13.2.1 "Error Code

Check Method".

2)

FP/RP side

"Pulse output
destination device"
(Forward pulse train)

Turned on and off
at high speed

Forward operation is being executed for a positioning
instruction. Reverse pulse train is OFF.

OFF

The PLC may exhibit the following status:
1) The positioning instruction turns ON, and operation
is being performed in the reverse rotation direction.
2) An operation error occurred during positioning .
The instruction, therefore, is not being executed.
To check the error, refer to the following section:
— Refer to Subsection 13.2.1 "Error Code
Check Method".

"Rotation direction
output" (Reverse
pulse train)

Turned on and off
at high speed

Reverse operation is being executed for a positioning
instruction. Forward pulse train is OFF.

OFF

The PLC may exhibit the following status:
1) The positioning instruction turns ON, and operation
is being performed in the forward rotation direction.
2) An operation error occurred during positioning. The
instruction, thedrefore, is not being executed.
To check the error, refer to the following section:
— Refer to Subsection 13.2.1 "Error Code
Check Method".
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13.2 Error Check

13.2.1 Error Code Check Method

This section describes how to check the error codes using GX Works2.
If the display module is being used, use the "error check" function of the display module to check the error codes.
For details on the operation of the display module, refer to the following manuals:
— FX3G Hardware Edition.
— FX3u Hardware Edition.
— FX3uc Hardware Edition.

—

Connect a personal computer to the PLC.

2 Diagnose the PLC.

On the tool menu bar, click on "Diagnostics", and then "PLC Diagnostics" to diagnose the cause of the PLC
error.

[BE MELSOFT Series GX Works2 (Untitled Project) - [[PRG]Write MAIN 1 Step]

! Project  Edit  EindfReplace  Compile jews  Online  Debug | Diagnostics | Tool  wWindow  Help

1= B i FarM  econst.. =
“ —
o = Eth kO Lics...
:E“ E | %l a % El %v ?Q' | “:) | |H i ELhernet Diagnostics ?ﬁg |
. . o i IE Contral Diagnostics, . -
i Navigation f x 4+] [PRG]Write MAIN 1 Steg . )
CC IE Field Diagroskics. .. —
MELSECMET Diagnostics. ..
ljl Salh l% Iﬂ | ﬁ' 0 CC-Link Diagnastics. ..
[+ Pararmeter )
g Global Device Comment 2ystem Moitor...
E Pragram Setting online Madule Chanage. ..
-8 PO

[+ Program
Local Device Comment

3 Check the diagnosis result.

The following window will appear. Check the details of the error shown on the window.
<Example of error display screen>

PLC Diagnostics
Cannection Channe List
| Serial Part. PLE Module Connection(RS-232C) System Image. .
-~ Error Information
CurentEmor | Error Jump Brorteh (& The help function of
Status | Mo, | Error Step | Current: Error [vearitonth/Day | Te =] [ [(_D" ez GX Works2 opens,
The PLC error A es07 1 Synkax Error 2012-12-10 09:12:57 S Major Error and you can check
is displ d A Moderate Error i
IS displayed. || 5, e the details of the
I change the window size and positian after error jump error code.
~PLC Panel Maritor Status
Remate RUN
LED Status EmiTng
Dlsplays 3 POWER Remate STOP
PLE Information
statuses of - Run Clear PLC M
Memory T F“‘M lear PLC Memory:
LEDs on FX - paTr e e
PLC €3 EpRoR CPU Yersion E.sn Set lock
stopMentor | Close |
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13.2.2 Error Codes

This section describes the error codes related to the positioning instructions. For details on the error codes,
refer to the following manual.

o)
o
3
3
(=]
=
&
3
«w

— Refer to the programming manual.

Operation ot
Error a“‘*.' Description of error Troubleshooting %%
code | detecting =
error 3
Operation error [M8067 (D8067)]
0000 No error detected ApX
The device specified by the operand of the This error occurs during operation. Check the program or -
6705 applied instruction is a wrong device. the operand of the applied instruction. § §
Even if no syntax error or circuit error is detected, an 8%
operation error may occur for the following reason: S
- — Example:
The device number or t.he ‘?'ata sptlacm.ed by T500Z is not an error. However, if Z = 100, the result of
6706 :Ee opere_lpd of the applied instruction is out of operation will be T600. This means that the device
e specified range. : . .
number is out of the specified range, and an operation
error will be detected.
6760 Sum error of ABS data sent from servo Check the servo amplifier for disconnection. Also check
Operation |amplifier the set data.
willbe 4) The input (X) specified by the DSZR, 1) Check that the input (X) specified by the DSZR, DVIT,
continued. DVIT, or ZRN instruction is already being or ZRN instruction is not being used for the following
used for another instruction. items:
2) The interruption signal device number - Input interruption (including delay function)
6763 specified by the DVIT instruction is - High-speed counter (C235 to C255)
outside the setting range. - Pulse catch (M8170 to M8177)
- SPD instruction
2) Check the data set in D8336
(interruption signal designation device for DVIT
instruction).
The pulse output number is already being Check that the output specified as the pulse output
6764 used for a positioning instruction or pulse destination is not being activated by another positioning
output instruction (PLSY, PWM, etc.). instruction.
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13.3

If the Servo Motor or the Stepping Motor Does Not Operate

If the servo motor or the stepping motor does not operate, check the following items.

1) Check the wiring condition.
— For output specifications, refer to Section 2.5.
— To connect the MELSERVO Series, refer to the examples of connection shown in the Appendix.
— For details on the servo amplifier (drive unit), refer to the manual of your unit.

2) Execute the positioning instruction, and then check the statuses of the following LED indicator lamps.
— For details on lamp statuses, refer to Subsection 13.1.5.

- LED indicator lamp of the output specified as the pulse output destination
- LED indicator lamp of the output specified as the rotation direction output device

3) Verify that the same pulse output method is being applied for both the PLC and the servo amplifier (drive
unit).

— For details on the pulse output method, refer to Subsection 4.6.1.

— For details on high-speed output special adapter setting method, refer to Subsection 4.5.2.

4) Check that the pulse output stop command flag is off.
— For details on the pulse output stop command flag, refer to Subsection 4.3.2.
The following table shows the pulse output stop command flag of each pulse output destination device
(Y000, Y001, Y002, Y003).

Pulse output destination | Pulse output stop .
. Operation
device command flag
Y000 M8349 During pulse outputting operation, if the pulse output stop
Y001 M8359 command flag of a corresponding pulse output destination
Y002 M8369 device is turned on, the pulse outputting operation will be
Y003 M8379 immediately stopped.

5) Check that the limit switch (forward or reverse rotation limit switch) is not activated.
— For details on the normal and reverse rotation limits, refer to Subsection 4.3.1.
The following table shows the forward and reverse limit relays of each pulse output destination device
(Y000, Y001, Y002, Y003).

Corresponding instruction and stop
Pulse output

L Forward limit | Reverse limit DSZR, DVIT, ZRN
destination ; ; ) ) ,
ovics relay relay P B335 = OFF) PLSV(M8338 = ON), DRVI,
and DRVA instructions
Y000 M8343 M8344 If the corresponding rotation If the corresponding rotation
Y001 M8353 M8354 limit relay is turned on, the limit relay is turned on, the
Y002 M8363 M8364 pulse output (operation) will speed will decelerate, and the
Y003 M8373 M8374 immediately stop. operation will stop.

6) Check the operation timing of the positioning instruction.
If the "pulse output monitor" (BUSY/READY) flag is on, and if a positioning instruction (excluding the ABS
instruction) or pulse output instruction (PLSR, PLSY) uses the same pulse output destination device, the
instruction cannot be executed.
If the "pulse output monitor" (BUSY/READY) flag is still on after the instruction activation contact is turned
off, do not execute a positioning instruction (including PLSR and PLSY instructions) that uses the same
output number.
Before activating such an instruction, check that the "pulse output monitor" (BUSY/READY) flag is off,
and then wait until at least 1 scan time is completed.

Pulse output destination device Pulse output monitor flag
Y000 M8340
Y001 M8350
Y002 M8360
Y003 M8370
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13.4

If

Operation Is Stopped at a Wrong Position

If operation is stopped at a wrong position, check the following items.

1)

2)

3)

Check whether the electronic gear of the servo amplifier (drive unit) is set properly.
— For the electronic gear setting method of the MELSERVO Series, refer to Subsection 4.6.2.

Check whether the origin is set properly.

Properly set the DOG so that the near-point signal (DOG) can be kept ON until the speed is reduced to the
creep speed. The zero return instruction will start speed reduction at the front end of the DOG, and will stop
the operation at the rear end of the DOG or at detection of the first zero-phase signal after passing the rear
end of the DOG. After that, the current value register will be cleared (reset to "0"). If the speed is not
reduced to the creep speed before detecting the rear end of the DOG, the operation may not be stopped at
the specified position.

The creep speed should be sufficiently slow. The zero return instruction will not reduce the speed before
stopping. For this reason, if the creep speed is not slow enough, the operation may not be stopped at the
specified position due to inertia.

Devices for the near-point signal (DOG)
- DSZR instruction
Detection of (the rear end and the front end of) the near-point signal (DOG) will be affected by the input
filter and the scan time of the sequence program.
Secure 1 scan time or more from the rear end of the DOG to turning ON of the zero-point signal.
- ZRN instruction
If an input X000 to X007 (X000 to X005 for FX3s PLC) of the main unit is specified for the near-point
signal (DOG), the PLC interruption function will be used to stop the operation. Under the following
condition, however, operation may be affected by the input filter or the scan time of the sequence
program, and the operation may not be stopped at the specified position.
a) An input number of X010 or higher (X006 or higher for FX3s PLC) (or other device (auxiliary relay,
etc.)) is specified. If an input relay X010 or higher (X006 or higher for FX3s PLC) is specified for the
near-point signal (DOG), the effects of the input filter will apply.

If the DSZR instruction is used:

Since the zero-phase signal of the servo motor is used, adjust the relation between the rear end of the
DOG and the zero-phase signal as shown in the following figure. If fine adjustment of the origin position is
needed, adjust the position of the near-point signal (DOG).

<—— Operation direction
Rear end Front end

DOG |

Longer than !
1 scan time. |
Zero-phase signal % |

If reciprocating operation (operation in the forward rotation direction and then reverse rotation direction) is
not stopped at the specified position: The built-in positioning function cannot correct the mechanical
backlash (clearance/play) during positioning operation. If it is necessary to correct the backlash,
preliminarily set the number of output pulses considering the backlash that may be caused when
changing the transfer direction.

R

Feed screw

Backlash
(clearance/play)
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Appendix: Example Connection

Foreword

To use the positioning function of the MELSEC-F FX3s/FX3G/FX3GC/FX3U/FX3uc Series PLC described in
this manual, the PLC should be connected to a servo amplifier drive unit. The Appendix, therefore, describes
how to connect the PLC to a servo amplifier drive unit and should be read and understood before attempting

to install or use the unit.
Store this manual in a safe place so that you can take it out and read it whenever necessary. Always forward

it to the end user.

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

© 2005 MITSUBISHI ELECTRIC CORPORATION
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Description of Manual (Example of Connection)

In this manual, the following formats are used for describing the examples of connection:

Shows the title of the chapter
and the title of the section.

Shows the title of the manual and the title
of the division.

This area shows the title of the manual
and the title of the division for the current

page.

and the title of the section for the
current page.

This area shows the title of the chapter

Indexes the division titles.

The right side of each page indexes the title
of the division for the current page.

1st line: Shows the title of the manual.
2nd line: Shows the title of the division.

| | rmmmm————— -
FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition | 1 Appendix 1. MELSERVO-J4 Series
N Example Connection \ Appendix 1-1 Main Unit (Transistor Output) ”
1A
1 o
I — |5
Appendix 1. MELSERVO-J4 Series I &
1 @
Appendix 1-1 Main Unit (Transistor Output) 1 B
loye
To assign the inputs/outputs, refer to the fllowin@ S6CHON. o o o o o o s s - Iﬁ;ﬁj—.
1> Refer to 8getion 121 o1 "B, Bullt-n Posifioning Fungtion”.) §23
3
Appendix 1-1-1  Sink Input and Sink Output 1
1. FXss PLC
FX3s-30MT/ES | H00to240VAC
= |
— I
N
T ClassD MR-JACA |
= grounding CN1 Series servol
SIS —| :‘ 24VDC Dicom| 20 |amplifier |
Photo-coupler | oV J |— ocom| 46 !
24v oPc| 12 |
CN1 !
-T:fj—?xooz |-~ Immediate stop command 21 [oicow |
X003|—— Zero return command 2 | 25P |t Zero speed® |
X004]——1 JOG (+) command 24 | INP |—p-= Positoni ey 1
X005|—— JOG (-) command 25 [ TLC |1 Torque being |
X006 _";__ Egr’r‘,”,ﬁ;?\é"'a"“ positioning 48 | ALM a=a Servo error (ALM) 1
X007 . 55[\7/1%3% éotatlon positioning 1
X010 —>—¢ Forward rotation limit 1 (LSF)* CN1 1
X011—>—¢ Reverse rotation limit 1 (LSR)"® 15 | SON —— Servo-ON* 1
X012[——1 Stop command 19 |RES ——1 Reset |
>(013—;—< Near-point signal (DOG) - 1
1 42 | EM2 [ stop 2 1
o] | e I
|| ero-Point signal( )Il G |a4 43 [ LSP | Forward rotation mit2° |
! I OP |33 44 | LSN —">— Reverse rotation limit 2
Servo ready (RD) I
X = I
RD |49
. 1
Connected to the 1
PLC if the ABS
|46 ] instruction (FNC155) |
op (10 ON1 is used. 1
25 |ABST|
22 |ABSB |
23 BB For examples of 1
1
NP | 35 46 Jpocor refer to the
15 | sON Appendix 1.3.1-1. 1
17 JABSM |
18 |ABSR] !
|
CR |41
|
SD |plate !
|
|
|
|
Apx.-3 ' _

—— . — —————

e e e e e e e e e —————

Shows the reference.

This area shows the reference
document (the reference
document is shown next to "—").
If the reference is in

"Appendix: Examples of
Connection", the chapter, section,
or item number only will be
shown next to "—" .

The above is different from the actual page, as it is provided for explanation only.
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FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition

Example Connection

Appendix 1. MELSERVO-J4 Series
Appendix 1-1 Main Unit (Transistor Output)

|
MELSERVO-J4 Series

Appendix 1.

Appendix 1-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.

Appendix 1-1-1 S

— Refer to Section 12.1 of "B. Built-in Positioning Function™.

ink Input and Sink Output

1. FX3s PLC
FX3s-30MT/ES II_ 100 to 240 V AC
T .
N
| Class;jl? . MR-J4[JA
= grounding CN1 Series servo
+
SIS 24V DC picom | 20 [amplifier
Photo-coupler ov DOCOM| 46
24V — — OPC| 12
4 | CN1
4[:]—57 X002 —— Immediate stop command 21 |picom
X003 —,';—' Zero return command 23 | zSP —E;': Zero speed™?
X004 [—=+—1 JOG (+) command 24 | INP _E;: Positioning completed (INP)
X005 —,—1 JOG (-) command 25| TLC —E;': Torque being controlled™
X006 [—— Egrrr\]Nn%criwéotation positioning 48 | ALM _E;: Servo error (ALM)
| _* | Reverse rotation positionin
X007 T | command P g
X010 —™—¢ Forward rotation limit 1 (LSF)"3 CN1
X011 H>— Reverse rotation limit 1 (LSR)" 15 | SON — —— Servo-ON™*
X012~ Stop command 19 [RES [—— Reset
X013—~—t Near-point signal (DOG) -
¢ 42 | EM2 ——— Emergency stop 2
<[:ﬁ—:'7 al | Zero-Point signal (PGO)
ero-Point signa .
1 ‘| gnal (PGO) ll LG |34 43 | LSP —™—— Forward rotation limit 23
: : oP |33 44 | LSN —M>——4 Reverse rotation limit 2"
Servo ready (RD)
I 47 |pocom
' RD | 49
Il )
| 2
| Connected to the
I PLC if the ABS
I }——{pocom| 46 instruction (FNC155)
@ | PP | 10 CN1 is used.
Y000 | | | | 25 [ABST
| I | | | 22 |ABSB
oM | | Direction | | 23 |ABSB1 For examples of
i ocon connection,
@ | | 46 " refer to the
T NP | 35 .
Y004 Ly I 15 | SON Appendix 1.3.1-1.
| : | : | 17 |ABSV
oM || cLEARsignal ! 18 [ABSR
[ ! !
@ [T | CR | 41
5 Y002 o
Y003
SD [Plate
Y005
|

Apx. -3
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FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series
Example Connection Appendix 1-1 Main Unit (Transistor Output)

1.
*2.
*3.

*4.

Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

To detect absolute positions, connect this line to the PLC.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

LSF

Servo motor F Ier ? % I%

Reverse rotation <— —> Forward rotation

Set the command pulse input form of the servo amplifier (PA13) MR-J4JA to "0211" (negative logic, command input pulse
train filter: 500 kpps or less).

Apx. -4



FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series

Example Connection Appendix 1-1 Main Unit (Transistor Output)
2. FX3G/FX3U PLC o)
3
FX3G-40MT/ES |I_ 100 to 240 V AC MR-J4DA 3
- CN1 i >
FX3u-32MT/ES — 1+ 24V DC Sene§ sgsrvo =
= —| i DICOM| 20 |amplifier 3
N —T 0COM| 46 py DCI:C,\(j;’“
[ ciasso L{orc| 12 ) B
grounding'* 23 | ZSP _E;: Zero speed™ o
SIS 24 | INP _E;': Positioning completed (INP) §§§
ov 1 . S
Ph | 25| TLC —T_—El: Torque being controlled™ ag
oto-;ouper 24V f|_ ) 7\ 48 | ALM Servo error (ALM)
. X000 I, ZeroPoint | A~
|, signal (PGO) |
0 ' LG |34
X004 OP |33 N ) o
> | | | | 15 | SON — —— Servo-ON™ EE
| | - o5
010l— : | Servo ready : | 19 | RES ,I—' Reset 5
5| DoG? (RD)
o4 L =0 120 42 | EM2 —p— Emergency stop 2
e i k |
% o17 | | | | 43 | LSP —™—— Forward rotation limit 2'3
| | 44 | LSN —™>—1 Reverse rotation limit 2'3
CoM1FE— | Pulse train : ! coconl 46 47 [pocom
| *
Q Q I PP | 10 4
Y000 | | : | Cognfected to éhe
. | o | PLC if the AB
CcoM2F— Direction _ instruction (FNC155)
@ |—|—I I | CN1 is used.
> Y004 |— | M TIENP_ 30 25 [ABST
@ 0 ll l ll [ 22 |ABSBO
| I I ) ) .
" | | 46 [DOCOM Refer to Appendix
_ 5
PXN-TBEYT” 1ol || CLEAR signal || 15 [son 13.1-2,
S '
17 |ABSM
Y020 I T CR | 41 !
N t{'sp [Pt 18 ABSR
Y027
|
FX2N-16EX-ES/UL® —
S/S
id X020 ————t Immediate stop command
X021 —;— Zero return command
Photo-coupler X022 | | JOG (+) command
X023 —;— JOG (-) command
X024 —,';— Forward rotation positioning command
X025 —;— Reverse rotation positioning command
X026 ———1 Forward rotation limit 1 (LSF)"®
X027 —™——1 Reverse rotation limit 1 (LSR)"
X030 [——— Stop command
e
P

T:]—F X037
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)

Apx. -5



FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series
Example Connection Appendix 1-1 Main Unit (Transistor Output)

*3.

*4.
*5.

*6.
7.
*8.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

—

Reverse rotation <— —> Forward rotation

To detect absolute positions, connect this line to the PLC.

Extension blocks are used in the connection example.

Inputs and outputs built into the main unit are available in place of extension blocks.
COMQO in the FX3G-40MT/ES

COMS in the FX3G-40MT/ES

Set the command pulse input form of the servo amplifier (PA13) MR-J4LJA to "0211" (negative logic, command input pulse
train filter: 500 kpps or less).

Apx. - 6



FX3s/FX3G/FX3GC/FX3Uu/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series

Example Connection Appendix 1-1 Main Unit (Transistor Output)
3. FX3GC/FX3uc PLC o)
3
FX36C-32MT/D | CN1 MR-J4TIA 3
FX3uc-32MT/D ® LDICOM 20 i?\r;l)iz :rgervo §
L "L 24V DC oprc| 12 CN1 &z
) pocoM| 46 21 [DICOM B
= Class-D .
|: C(I)M grgjrs\ding“ 23 | ZSP _E;: Zero speed™ bl
Photo-coupler -————— . 24 | INP Positioning completed (INP) 2 2%
1 X000 Zero-Point E;‘: ) 5SS
> i signal (PGO) i ~To 25 | TLC 5] Torque being controlled™ 33
? ¥ ¥
I I
X010 —— | | Servo ready | | CN1 om
DOG™ | (RD) I ” 33
¢ ><':_—’|><:><:><JT 15 | SON —_— Servo-ON o
X014 i : - RD | 49 19 | RES |—,—1 Reset s
0 K ¥ i
# X017 : | : | 42 | EM2 —1\—<i Emergency stop 2
[:] ' | |
COM1 l | ) l | . .
L Eo || Pusetrain || | | 43 | LsP |1 Forward rotation limit 2°
I 44 | LSN —™—— Reverse rotation limit 2"
Y000 H PP | 10
| Direction | 47 [pOCOM
O XX XX :
Connected to the
004 T[NP % PLC if the ABS
P [ [ instruction (FNC155)
@ Yo17 |1 Il CN1 is used.
I I I 25 |ABST
FXoNC-16EYT "OIM1 '”' 'H' 22 |ABSB
CLEAR signal FX2NC-16EX
]—cown—l LI & 1l 23 JABSB FXaNC-16EYT
@ Y020 Il oR | a1 46 |pocoM Refer to Appendix
______ 15 | SON 1.3.1-3.
¢ SD |Plate
17 |ABSNV
Y027
I 18 |ABSR)
FX2NC-16EX'S '
@
©
=
Photo-goupler COM
<[:]—:|7 X020 —,——¢ Immediate stop command
X021 —;— Zero return command
X022 —;— JOG (+) command
X023 —;— JOG (-) command
X024 —,';— Forward rotation positioning command
X025 —;— Reverse rotation positioning command
X026 —™——¢ Forward rotation limit 1 (LSF)"
X027 —™——1 Reverse rotation limit 1 (LSR)"
X030 ——— Stop command
0
T:"j—clf X037

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)

Apx. -7



FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series
Example Connection Appendix 1-1 Main Unit (Transistor Output)

*3.

*4.
*5.

*6.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

—

Reverse rotation <— —> Forward rotation
To detect absolute positions, connect this line to the PLC.
Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.

Set the command pulse input form of the servo amplifier (PA13) MR-J4LJA to "0211" (negative logic, command input pulse
train filter: 500 kpps or less).

Apx. -8
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Example Connection Appendix 1-2 High-Speed Output Special Adapter

Appendix 1-2 High-Speed Output Special Adapter

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function”.

Appendix 1-2-1 Sink Input, Sink Output (Transistor), and Differential Line Driver Output

Buiuonisod
ung O swey uowwoy B>

-
¢ 24V DC CN1 MR_—J4EIA é
| picow] 20 | Series servo g
amplifier
ocowm| 46
I Pusetrain I |opc]|12
FX3uU-2HSY-ADP | Il(Forward rotation|!
Il pulse train)s || CNA

Equivalent to YO/2+ [ PP | 10
21 |DICOM
23 | ZSP

Y4/6+ NP | 35
| 24 | INP

Y4/6- NG | 36

Direction signal 25| TLC
SGA

o|dwex3

Zero speed™
Positioning completed (INP)

UooBUUOY

Torque being controlled™
Servo error (ALM)

SGA™ (Reverse rotation

48 [ ALM

1 I _T__';':
|l |1 '
I 100 to || pulse train)® | | _@
FX3u-32MR/ES L 240 VAC | [
L I I CN1
= |l |l 15 | SON|— — Servo-ON'*
N I I
| | 19 |RES |— Reset
= -— Rese
Class-D o | | o
S/S grounding | | | |
oV | | | | 42 | EM2 _IT_< Emergency stop 2
| |
Photo-coupler | 24V o
i H Zero-Point M 43 | LsSP —"™>—— Forward rotation limit 2"
[Z] X000 M signal (PG0) M 44 | LSN —M—3 Reverse rotation limit 2
e LG |34
| 47 |pocoM
X004 OP (33
[l Il *4
4 | | Connected to the
X010— || Servoready PLC if the ABS
DOG? (RD) instruction (FNC155)
e MI : OCOM| 46 CN1 is used.
X014 I Il : RD | 49 25 |ABST
4 N ¥ 22 |ABSBO
&
X017 | | 23 [ABSB1 FX2nC-16EX-ES/UL
| 1] I 6 bbocon FX2NC-16EYT
. Y Refer to Appendix
FX2N-16EYT
Comt . I CLEAR signal || 15 |SON 1312,
@ 17 ABSM
Y020 . >$L©©rn\—H_—CR 41 !
g I + 15D |Plate 18 ABSR
Y027
|
FX2N-16EX-ES/ULEL
S/S
» .
TZJ—D— X020 ———1 Immediate stop command
X021 —:— Zero return command
Photo- | &
oto-coupier X022 ——1 JOG (+) command
X023 —:— JOG (-) command
X024 —,‘;— Forward rotation positioning command
X025 —;— Reverse rotation positioning command
X026 —™—— Forward rotation limit 1 (LSF)"
X027 —™——1 Reverse rotation limit 1 (LSR)™
X030 [——r—— Stop command
. 4
—[ZJ—D—XON
|

Apx. -9



FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series
Example Connection Appendix 1-3 Absolute Position Detection (Transistor Output)

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2. Near-point signal (DOG)

*3.  Toensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.
Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2 Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

Reverse rotation <— —> Forward rotation

*4.  To detect absolute positions, connect this line to the PLC.
*5.  Set the pulse output form by pulse output form setting switch.

Pulse output method setting switch Pulse output method
FP-RP side Forward/reverse pulse train
PLS'DIR side Pulse train + direction

*6.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.

*7.  Set the command pulse input form of the servo amplifier (PA13) MR-J4[JA to "021*" (negative logic, command input pulse
train filter: 500 kpps or less).
In ™", set "0" when the pulse output type of FX3U-2HSY-ADP is "Forward/reverse pulse train", and set "1" when it is "Pulse
train + Direction”.

Appendix 1-3 Absolute Position Detection (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function"

Appendix 1-3-1 Sink Input and Sink Output

1. FX3s PLC
FX3s-30MT/ES |! 100 10 240 V AC
L
N
= Class-D
grounding’!
MR-J400A
S/S CNA1
ov _| Dicoml 26 Series servo
Photo-coupler [24v J H* ~oconl 20 amplifier
| L X000 24 vDC
R
X014 ll ( f ) Il nBssol 22
X015 M AdBdS ib'“)d rh——fgsei[ 23
P X016 i | en ata ready i | ABST 25
—Ezj—D—XO'W | | | |
1 || K
com3 | : | :
| | |
@ Y006 | ,' Servo-ON ' ,' SON| 15
8 Y007 l\i ABiérgnsfer mtode l\" ABSM 17
@ Y010 S ——— ABSR| 18
Y011 SD [Plate

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

Apx. - 10



FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series

Example Connection Appendix 1-3 Absolute Position Detection (Transistor Output)
2. FX3G/FX3u PLC 9
3
3
FX3G-40MT/ES I 100 to 240 V AC g
FX3u-32MT/ES L T
= Eb &
N
= Class-D B
grounding MR-JALIA o
SIS — CN1 Series servo § §§
oV - pocowm| 46 |[amplifier §85
Photo-coupler 24V 4 DIcoM[ 20 =
_ E 3000 24V DC
FX2N-16EYT™
COM1 < ‘%1
53
B oy | pmmmmmme i
Y020 = it s
Y021 !‘l Servo-ON !‘| SON| 15
Y022 II ‘ ABS transfer mode I| ‘ IABSMI 17
Y023 ' i ABS request I I ABSR| 18
@ 2 || I
Y027 | : | :
| | |
FXaN-16EX-ES/UL2Z_ ! !
P SIS — | | | |
—Ezj—cl— X020 I : | :
4 L : L
Photo-coupler <031 \ : ABS (b!tO) | , "BSE0l 22
X032 '|; ABS (bit1) || —ABSB1| 23
X033 —Senddataready oy IARSTI 25
5 l SD |Plate
—Ezj—:l— X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J4 Series
Example Connection Appendix 1-3 Absolute Position Detection (Transistor Output)

3. FX3Gc/FX3uc PLC

FX3Gc-32MT/D MR-J4JA
FX3uc-32MT/D CN1 Series servo|
CI) T zvoc DICOM| 20 [amplifier
Q pocom| 46
Photo-coupler|: Ccl)M Cle;ss-D .
_ & X000 grounding’!
FX2NC-16EYT™2
COM1—
@ LCOM1
Y020 ,“l_ — _s ______ _,"|
Y021 - arvo-ON +—{SON[ 15
Y022 H ABS transfer mode H ABsMl 17
Y023 L1 ABS request I IrBsr[ 18
& el [ !
vozr| || I
FXaNc-16EX2 3 | : | :
E Q X X
I
Photo—c;?upler COM|— : | : |
—Ezj—m— X020 I : I :
¢ Iy . Ly
X031 » ABS (bit0) H—BSBo| 22
X032 L ABS (bit1) Ly |sse1 23
vogs| | Senddalaready L 535
4 0 SD [Plate
—Ezj—m—xogﬂ
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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Example Connection Appendix 2-1 Main Unit (Transistor Output)

;A
Appendix 2. MELSERVO-J3 Series

Appendix 2-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function™.

Appendix 2-1-1 Sink Input and Sink Output

Buiuonisod
ung O swey uowwoy B>

suonouny

1. FX3s PLC
FX3s-30MT/ES

100 to 240 V AC

o|dwex3

UooBUUOY

—Z || =

= Class-D
grounding’! CN1 MR-J3OA
SIS | * 24V DC DIcom| 2g | Series servo
_| amplifier
ov J DOCOM| 46
24V — OPC| 12
Photo-coupler I
T:"j—ﬂf X002 [——t Immediate stop command CN1
w 21 |picom
X003 ——¢ Zero return command ,
i 23 | ZSP Zero speed”
X004 —— JOG (+) command 22 TP _T—_E': - p.
X005 _:_‘ JOG (-) command e —E;: Positioning completed (IIZ\IP)
B . I T [ trolled"
X006 [—— Forward rotation positioning _T—_E': orque being controlled
& | command 48 | ALM Servo error (ALM)
X007 —+—1 Reverse rotation positioning _E;:
L | command
X010 —"™—¢ Forward rotation limit 1 (LSF)™ CN1
X011 =™ Reverse rotation limit 1 (LSR)™ 15 | SON —— Servo-ON
X012 ——1 Stop command 19 | RES [—+—1Reset
X013 [~ Near-point signal (DOG) B
¢ 42 |EMG —r—¢ Emergency stop
1 | -
1 X017 I o I
[:] jngero-Point signal (FG0) LG | 34 43 | LSP —™—{ Forward rotation limit 23
1 : ‘ II I OP |33 44 | LSN —»— Reverse rotation limit 2°3
Servo ready (RD)
47 [pocom
*4
RD | 49 Connected to the
PLC if the ABS
instruction (FNC155)
pocom| 46 CN1 is used.
PP | 10 25 [ABST
22 |ABSBO
23 |ABSB1 For examples of
connection, refer
NP |35 46 |DocOM t20 §hf 1Appendix
15 | SON R
17 |ABSM
@ Y002 CR | 41 18 |ABSR
P - —— — = —
@ Y003
Y005 SD |[Plate

Apx. -13




FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J3 Series
Example Connection Appendix 2-1 Main Unit (Transistor Output)

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  To detect absolute positions, connect this line to the PLC.

*3.  Toensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2 Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

LSR LSF
Servo motor F F I% I%

Reverse rotation <— —> Forward rotation
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FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J3 Series

Example Connection Appendix 2-1 Main Unit (Transistor Output)
2. FX3G/FX3u PLC e
3
FX36-40MT/ES ——100 to 240 V AC MR-J30A 3
FXau-32MT/ES | L . CN1|  Series servo =
T %} 24vbe picow| 20 [AMPHfer ]
N pocoM| 46 B
| ciassD —oPc| 12
grounding’ ulelsy
s SFE
S&F
ov % =
«
Photo,;coupler 24V [‘_ ————— -r‘ CN1
- X000 I, zero-Point I, 21 {Dicou
> |, signal (PGO) | G |22 23 | ZSP —t=1 Zero speed™
M 24 | INP 5 Positioning completed (INP) o
1571 Torque being controlle S
X004 | | OP |33 25| TLC /.:HT bei trolled ™ g;
4 I' | I' | 48 | ALM 121 Servo error (ALM) %}%
X010— | Servoready || >
> DOG? ! (RD) ! CN1
| 15 [SON —_-——8 -ON™*
] ervo
RD | 4
Xoe14 I | I : ° 19 | RES 1 Reset
I I *
»
T:]—FXOW | : | : 42 |EMG[—"——tEmergency stop
ITI_I | |
18 I i I
OM1— Pulse train ) 1 | bocon] 46 43 | LSP —™—tForward rotation limit 23
@ : | PP | 10 44 | LSN —™—— Reverse rotation limit 2'3
Y000 ' | | 47 [pocom
. I I *4
omdF~—, ! Direction ! Connected to the
Pl i e @ o
; NP | 35 instruction (FNC155)
Y004 [ is used.
p; | I CN1
@ 0 ll I ll I 25 | ABST
| I 22 [ABSBO
007 L L 23 |ABSB1 FX2N-16EX-ES/UL
|
FXonN-16EYTS L 1 1 46 |pocou E)ggr- Ic? %gendix
oMI— || CLEAR signal I,| 15 TSON 5310
@ 17 |ABSM
b 18 |ABSR
% B - SD |Plate
Y027

FX2n-16EX-ES/ULS —L
»

Immediate stop command

Zero return command

JOG (+) command

JOG (-) command

Forward rotation positioning command

Photo-coupler

Reverse rotation positioning command
Forward rotation limit 1 (LSF)"

Reverse rotation limit 1 (LSR)"

Stop command

T

2
«EZJ—? X037
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
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Example Connection Appendix 2-1 Main Unit (Transistor Output)

*3.

*4.
*5.

*B.
7.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

LSF

Servo motor F Ier ? I% I%

Reverse rotation <— —> Forward rotation

To detect absolute positions, connect this line to the PLC.

Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.

COMQO in the FX3G6-40MT/ES
COMS in the FX3G-40MT/ES
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Example Connection Appendix 2-1 Main Unit (Transistor Output)
3. FX3GC/FX3uc PLC <
3
FX3GC-32MT/D MR-J3CIA 3
FX3UC-32MT/D Series servo =
CN1 amplifier gb’
) Dicom| 20 ®
< *-24VDC L OPC| 12 CN1
o) pocou| 46 21 |picom B
Photo- I: | L Class-D . now
coupler CoM = grounding’” 23 | ZSP —t=71 Zero speed™ SgL
_ # X000 i~ ZeroPoint 1} 24 | INP_ 151 Positioning completed (INP) ~ §§'5
[:] ] [} signal (PGO) | G |32 25 | TLC —1-21 Torque being controlled™ Da
DA X AT Fgptas] L8 AWM sarvo arr (i)
| I
2 | |
X010 —— I II Servo ready | lI CN1
e 1 e o e ¥
X014 | H—{ RD [ 49 19 | RES —r—Reset 33
| I o S
4 I | 5
_Ezdj_:_ X017 | : | : 42 |EMG [———1Emergency stop -
I I I
LCON” Ly Pulse train L 43 | LSP —™—1Forward rotation limit 2°3
@ COM1 m: ——pocom| 46 44 | LSN —M——Reverse rotation limit 23
Y000 N\ ' PP | 10 47 [pocom
8 ; I'|  Directon 1] | %4
| Connected to the
Y004 1 NP | 35 PLC if the ABS
@ 0 I L instruction (FNC155)
Y017 I I CN1 is used.
I Iy Ly 25 | ABST
FXoNC-16EYT'® colwm lll 'll 22 |ABSBO
| ; I FX2Nc-16EX
@ L foom : iCL:EAR:S'g"a'iI 4212 gg?gl FX2NC-16EYT
Refer to Appendix
Y020 NN CR | 41 = TSoN e
0 L {SD |Piate
Y027 17 |ABSM
| 18 |ABSR
FX2Nc-16EX'S |
@
S
Photo- |: I
coupler COM
X020 t Immediate stop command

t Zero return command
t JOG (+) command
t JOG (-) command

——
s
s
s
s
————+¢ Forward rotation positioning command
1
e
I —
I
&

t Reverse rotation positioning command
| Forward rotation limit 1 (LSF)™
| Reverse rotation limit 1 (LSR)™

Stop command

!ES%@ *
/_\/
XIX[I[X|IXIX[|IX[IX
~l9lo|o|lo|o|Oo|O
WININININININ
olIN|ojloO|~|lW]IN

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
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Example Connection

Appendix 2-1 Main Unit (Transistor Output)

*3.

*4.
*5.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

—

Reverse rotation <— —> Forward rotation

To detect absolute positions, connect this line to the PLC.
Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.

Apx. - 18
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Example Connection Appendix 2-2 High-Speed Output Special Adapter

Appendix 2-2 High-Speed Output Special Adapter

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function”.

Appendix 2-2-1 Sink Input, Sink Output (Transistor), and Differential Line Driver Output

Buiuonisod
ung O swey uowwoy B>

-
MR-J30A 5
Series servo 5§
+24V DC CN1 |amplifier @
i DICOM| 20
pocoM| 46
FX3u-2HSY-ADP A R el A
Pulse train |
ll (Forward rotation | ISy
Equivalent to | Ppulse train)" l| CN1 53
Y0/2- PG | 11 S
Y4/6+ | | NP | 35 23 | ZSP —¢ SrjZero speed™
Y4/6- l NG | 36 24 | INP Tsp] Positioning completed (INP)
seA SGA 1! Direction signal | ! 25 | TLC —t1Torque being controlled
” 100 to | | (Reverse rotafion | | 48 | ALM =21 Servo error (ALM)
FXU-32MRIES [ j240VAC| 1 Peeiems ] i
I || | || | CN1
N | | 15 | SON [———Servo-ON™
= | | 19 |RES —
ClassD : | : | 1 |Reset
grounding | |
%/\? i | i | 42 |EMG[—"—tEmergency stop
Photo-coupler | |
# 24V : I Zero-Point : | 43 | LSP —"™——Forward rotation limit 23
E: xoeoo I signal (PGO) | | =T 44 | LSN —™—1Reverse rotation limit 2'3
>< :DQO/‘L\IJ': 47 |pocom
X004 | l | OP | 33 g‘ ed to th
onnectea 1o the
2 Il s av PLC if the ABS
X010}—— >Ry 1 instruction (FNC155)
X074 >®| CQ(:' RD | 49 25 | ABST
. 0 ,: |: 22 [ABSBO
FX2N-16EX-ES/UL
_Ezj_m_ X0I17 [ ¥ 23 ABSBR1‘ EXoN-16EYT
h h 46 |pocom Refer to Appendix
FX2on-16EYT CoM . l| CLEAR signal || 15 | SON 2.3.1-2,
A L XXX e
CR | 41 18 [ABSR
Y020 I [ [
8 ) e SD |Plate
Y027
]
FX2N-16EX-ES/UL 2L
S/S
& .
_[Zj_:'_ X020 ———1 Immediate stop command
Ph | X021 —:«— Zero return command
oto-coupler i
P X022———¢ JOG (+) command
X023 —:«— JOG (-) command
X024 —,?— Forward rotation positioning command
X025 —:«— Reverse rotation positioning command
X026 |—~——4 Forward rotation limit 1 (LSF)"®
X027 ———4 Reverse rotation limit 1 (LSR)*
X030 [———— Stop command
¢
»

—[Zj—cl— X037
|
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
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Example Connection Appendix 2-3 Absolute Position Detection (Transistor Output)

*3.

*4.
*5.

*6.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

Servo motor F F I I%

Reverse rotation <— —> Forward rotation

To detect absolute positions, connect this line to the PLC.
Set the pulse output form by pulse output form setting switch.

Pulse output method setting switch Pulse output method
FP*RP side Forward/reverse pulse train
PLS*DIR side Pulse train + direction

Input extension blocks are used in the connection example.
Inputs built into the main unit are available in place of extension blocks.

Appendix 2-3 Absolute Position Detection (Transistor Output)

To assign the inputs/outputs, refer to the following section.

— Refer to Section 12.1 of "B. Built-in Positioning Function"

Appendix 2-3-1 Sink Input and Sink Output

1. FX3s PLC

FX3s-30MT/ES

||_ 100 to 240 VAC
L
N
+ Class-D
~ grounding™
MR-J30A
SIS ] CN1 Series servo
oV l - DOCOM| 46 amplifier
Photo-coupler [ 24V H :I Dicom| 20
| i X000 24\ DC
S ey
X014 lh Bs (b!ﬂ) I" ABSBO| 22
X015 ,t S ddi' )d ,} ABSB1| 23
. X016 e oA ALY ABST| 25
_Ezj_.:._xow | Iy
T | I
CoM3 | : | :
| | |
@ V005 i : Servo-ON | : YED
8 Y007 |, ABS transfer mode | ! 2BsMl 17
T T
|, ABSrequest |,
@ Y010 R — 7 ABSR| 18
Y011 SD |Plate

*1.

Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
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Example Connection Appendix 2-3 Absolute Position Detection (Transistor Output)
2. FX3G/FX3u PLC 9
S
FX36-40MT/ES L 100t0240vAC g
FX3u-32MT/ES L =
T a) 2
= w
N
= ClassD MR-J30A B
grounding Series servo
S/S |— CN1 | amplifier ggg
Photo-coupler ov ] + pocoMm 46 ‘?3. >
24V | picom| 20 @3
_Ezfj_.:._ X000 24V DC
FX2N-16EYT 2
COM1 ISy
=)
B U pmmmmmooo
Y020 i | g0
Y021 !‘| Servo-ON | ‘I SON| 15
Y022 : : ABS transfer mode : ‘ ABSMI 17
Y023 t ABS request T+—ABSR| 18
@ 2 || ||
Y027 | : | :
] I I
FX2N-16EX-ES/UL2_ ! !
P sis— | !
—EZJ—D— X020 I | I |
¢ ' : ABS (bit0) ' |I
Photo-coupler | X031 H ABS (bit | ——{ABSBO[ 22
X032 'l; (bit1) '|; ABSB1| 23
8 X033 —enddataready 7 JARST] 25
4 ¢ SD [Plate
—Ezj—izl— X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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Example Connection Appendix 2-3 Absolute Position Detection (Transistor Output)

3. FX3Gc/FX3uc PLC

FX3Gc-32MT/D MR-J3CJA
FX3uc-32MT/D Series servo
CN1 | amplifier
DICOM| 20
(j)_ +1 24vDC
) Docov| 46
Photo- |: | =
coupler COM Class-D
grounding ™!

%@
<
o
o
o

FX2Nc-16EYT™

LCOM1 —
@ comb— ||
Y020 ,’r S o _,"|
Y021 t—gs eNO; ———T—{SON[ 15
Y022 H transfer mode | Faey7
Y023 L ABS request || Iiasr(7s
; Il I
) | I
Y027 Il [l
|
FX2NC-16EX 2 S ' : ! :
| |
Photo- I: =l L L
coupler coMml— : | : |
¢ I . I
X031 H ABS(bit0) |  Hgsso[22
X032 Ly ABS (bit1) L 1ABSB1[ 23
I Send dataready |
X033 e ABST | 25
4 0 t_I"SD [pae
—Ezj—:»—XO(i?
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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Example Connection

Appendix 3. MELSERVO-JN Series
Appendix 3-1 Main Unit (Transistor Output)

;A
Appendix 3. MELSERVO-JN Series

Appendix 3-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.

— Refer to Section 12.1 of "B. Built-in Positioning Function™.

Appendix 3-1-1 Sink Input and Sink Output

Positioning completed (INP)

Servo error (ALM)

Servo-ON
Reset

Emergency stop

| Forward rotation limit 272
| Reverse rotation limit 272

1. FX3s PLC
FX3s-30MT/ES |I_ 100 to 240 V AC
4 i(i)
N
I = Class-D » CN1 MR-JNCIA
ss grounding =I+ 24V DC S Serie.s.servo
_| amplifier
ov DOCOM| 13
Photo-coupler 24V J L opc| 2
P I CN1
T:]—? X002 [ Immediate stop command 1 [Dicom
X003 —,?—< Zero return command
X004|——1 JOG (+) command 24 | INP [ —p=r
X005 —:«—< JOG (-) command
X006 —% Egrrr\]Nn%% 5otation positioning 48 [ ALM —T_—El:
X007 —+—1 Reverse rotation positioning
4 | command
X010t Forward rotation limit 1 (LSF)’2 CN1
X011 —™— Reverse rotation limit 1 (LSR)™2 4 [SON|—
X012—— Stop command 3 |RES [——
X013 ———1 Near-point signal (DOG) -
0 8 |EM1[—r—
# - -
' X 1 Zero-p | (PGo)!! \
- int si
| ero-Point signal ( ) G |12 5 | Lsp
j—b CCCt‘ OP | 21 7 | LSN ——
Il Servoready (RD) I!
13 [pOoCOM
+H—+ RD | 11
||
||
P e e e
| |
Y000 I g
CoM2 H Direction H
BT XXX
Y004 | I NP |25
o [ 1 X XX XU
5 Y002 T | CR|5
@ Y003
Y005 SD |Plate

1.

Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

Apx. - 23
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FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 3. MELSERVO-JN Series

Example Connection Appendix 3-1 Main Unit (Transistor Output)

*2.  To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

LSF

Servo motor F Ier ? % I%

Reverse rotation <— —> Forward rotation

Apx. - 24



FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition Appendix 3. MELSERVO-JN Series

Example Connection Appendix 3-1 Main Unit (Transistor Output)
2. FX3G/FX3u PLC e
3
FX3G-40MT/ES II_ 100 to 240 V AC MR-JNOJA g
FX3u-32MT/ES . CN1 Series servo =
24V DC
L %} | picom| 1 |amplifier E
N T pocom| 13 CN1
= 1 |picom B
| ciassD L—orc| 2
ss grounding™ g2
oV 10 [ INP —E;': Positioning completed (INP) §85
Photo-coupler 4y °3
- - = T
9 |ALM Servo error (ALM)
1 d X000 l“ Zero-Point I“ _E;:
> ! signal (PGO) | G |12
|
o XX XX et o -
> | I | I 4 |SON |—— Servo-ON §g
| | 2@
3 |RES [——1Reset
X010F— : | Servo ready : | & s
P DOG? (RD)
L 8 |EM1 —"——1 Emergency stop
X014 | RO | 11 :
# ¢ I : I : 6 | Lsp ™4 Forward rotation limit 2"
X017 : | : | 7 | LsN —M—4 Reverse rotation limit 23
[:] '_I_l,*5 )
COM1 . | Pulse train : ! oconl 13 13 [pocom
l
7000 — : @I X i: TTLPP |28
I

T i

5 L

com2 , Direction |

@ Y004 I : i : : : NP | 25

CLEAR signal

) XXX =T
YO:O b + SD (Plate
@ Y027
|
FXaN-16EX-ES/UL" [—
SIS
d X020 ——1 Immediate stop command
X021 —,';— Zero return command
Photo-coupler X022 —,';— JOG (+) command
X023}——— JOG (-) command
X024 —,';— Forward rotation positioning command
X025 —,';— Reverse rotation positioning command
X026 —™~——1 Forward rotation limit 1 (LSF)*®
X027 —MH——1 Reverse rotation limit 1 (LSR)"
X030 ——— Stop command
> L
»

T:]—F X037
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
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Example Connection Appendix 3-1 Main Unit (Transistor Output)

*3.

*4.

*5.
*6.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

LSF

Servo motor F Ier ? I% I%

Reverse rotation <— —> Forward rotation

Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.

COMQO in the FX3G6-40MT/ES
COMS in the FX3G-40MT/ES
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Example Connection Appendix 3-1 Main Unit (Transistor Output)

3. FX3GC/FX3uc PLC

FX3Gc-32MT/D | CN1 MR-JNCOA
FX3uc-32MT/D ® L picom| 1 Series. servo
L *1 s4vDC orc| 2 amplifier CNA
Phot © =Class-D oo 18 L
moe, [y | Fesate

Buiuonisod
ung O swey uowwoy B>

suonouny

*
8
~|8
o

Servo error (ALM)

————— 10 | INP Positioning completed (INP
lrl_ Zero-Point _l’l _EE: 9 P ( )

signal (PGO) LG |14
| 9 | ALM
X004 OP [ 21

? 1 1
X010 BB_GZ | lI Servglgeady | : CN1 §;,<T
¢ W 4 |SON|— —Servo-ON gé
X014 RD | 11 3 |RES —,—1Reset e

8 | EM1 ———Emergency stop

i
x
H<S
S

OoMA1 .

] Pulse train LSP ™} Forward rotation limit 2°®

DOCOM .

COM1 ><|I::><:><:>< 13 7 | LSN —M™—3Reverse rotation limit 27
Y000

| Direction | 13 |DOCOM

B~ &
3~

1
T
|
|
|
|
|
- pp |23
|
|
T
|
|
|
FX2NC-16EYT*  —L l'

@ ]_ng_l CLEAR signal |“|
Y020 CR | 5
@ PR SD [Plate
Y027
|
" l
FXanc-16EX ®
Photo- |: CT)
coupler COM
.<[:]—:'7,’ X020 [——1 Immediate stop command
X021 —;— Zero return command
X022 —;— JOG (+) command
X023 —;— JOG (-) command
X024 —,';— Forward rotation positioning command
X025 —;— Reverse rotation positioning command
X026 —™——¢ Forward rotation limit 1 (LSF)"
X027 —™>——1 Reverse rotation limit 1 (LSR)"
X030 ——— Stop command
> 4
T:"j_m X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
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Example Connection Appendix 3-1 Main Unit (Transistor Output)

*3.  Toensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

—

Reverse rotation <— —> Forward rotation

*4.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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Example Connection Appendix 3-2 High-Speed Output Special Adapter

Appendix 3-2 High-Speed Output Special Adapter

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function”.

Appendix 3-2-1 Sink Input, Sink Output (Transistor), and Differential Line Driver Output

Buiuonisod
ung O swey uowwoy B>

-
CN1 MR-JNCJA 3
24V DC Dicom| 1 ]Series servo =
amplifier
pocom| 13
I Puse train | OPC| 2
FX3U-2HSY-ADP | ll(Forward rotation !
| pulse train)* |l CN1 om
Equivalent to YO0/2+ | PP |23 1 |picom EE
AM26C31 YO0/2- PG |22 éé
g
=]

ositioning complete
Y4/6- NG | 24 _E; g P (INP)

Direction signal

| |
SGA [ : I
sGArb | 1(Reverse rotation| 9 |ALM Servo error (ALM
| 100to | | pulse train)* | | gas~a (AL
FX3u-32MR/ES L 240V AC | | | |
n I I CN1
; [ : [ : SON |— —— Servo-ON
L | | RES — ,—1 Reset
Class-D | | i
Sis grounding’! |l ||
oV | || 8 | EM1 —"r—— Emergency stop
N N
Photo-coupler | o4y
# I o 6 | LSP —™——¢ Forward rotation limit 2
1 X000 | | Zero-Point || s
P signal (PGO0) G (12 7 | LSN —M——3 Reverse rotation limit 2
X004 Il T OP | 21
¢ X X
X010 —— | Ser\(llg[r)?ady I
X014 I : : RD | 11
. ¢ I I
_[EJ_D_XO” [ I
| I I

|l CLEAR signal I

FX2N-16EYT %IW

@ I CR | 5
Yoezo e 1 {'sp [t

@ Y027

FX2N-16EX-ES/UL 2 I
SIS
—[Z"j—:n— X020 ———— Immediate stop command
X021 _jl_ Zero return command
Photo-coupler X022 —;—-JOG (+) command
X023 —7—4 JOG (-) command
X024 —,':,l— Forward rotation positioning command
X025 —,':— Reverse rotation positioning command
X026 —"™>——¢ Forward rotation limit 1 (LSF)™
X027 —™——1 Reverse rotation limit 1 (LSR)"
X030 ———— Stop command
& ¢ )

—[zj—m— X037
I
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Example Connection Appendix 3-2 High-Speed Output Special Adapter
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
*3.  Toensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.
Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.
Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
Reverse rotation <— —> Forward rotation
*4.  Set the pulse output form by pulse output form setting switch.
Pulse output method setting switch Pulse output method
FPRP side Forward/reverse pulse train
PLS‘DIR side Pulse train + direction
*5.  Extension blocks are used in the connection example.

Inputs and outputs built into the main unit are available in place of extension blocks.

Apx. - 30



FX3s/FX3G/FX3GC/FX3U/FX3uc PLC User's Manual - Positioning Control Edition

Example Connection

Appendix 4. MELSERVO-J2 (-Super) Series

Appendix 4-1 Main Unit (Transistor Output)

Appendix 4. MELSERVO-J2 (-Super) Series

Appendix 4-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.

— Refer to Section 12.1 of "B. Built-in Positioning Function".

Appendix 4-1-1 Sink Input and Sink Output

suonouny

Buiuonisod
ung O swey uowwoy B>

1. FX3s PLC
FX3s-30MT/ES L_100to 240 vV AC
L eF
=)
L MR-J2(S)CIA 22
Series servo 5@
T L Class-D CN1A amplifier CN1B S
" grounding ™ cCoM| 9 10 | SG
sis — ° g [] 4
- ] opc| 11 3 |vbD
Photo-coupler [\, J INP | 18 13 |ICOM
6 |TLC Torque being controlled™
> I . Positioning _E;t q g
T:]—F X002 ——t Immediate stop command completed 18 |ALM _E;: Servo error (ALM)
5 INP) ' .
X003 [—+—1Zero return command ( 19 | ZSP _E;: Zero speed™
X004 —,I;—' JOG (+) command
X005 —;—< JOG (-) command CN1B .
B . Y 5 |SON——— Servo-ON2
X006 ——¢ Forward rotation positioning command
d . L 14 |RES —,—¢ Reset
X007 —— Reverse rotation positioning command &
X010 > Forward rotation limit 1 (LSF)"
fon fimit 1 ( )* 15 |EMG ——— Emergency stop
X011 —™—¢Reverse rotation limit 1 (LSR)" *
— Stop command .
X012 f P o 16 | LSP ——{ Forward rotation limit 2"
XOe13 [~ Near-point signal (DOG) 17 | LSN —™—4 Reverse rotation limit 2"
——————— 20| SG
1 d X017 ,’T Zero-Point _l’\l CN1A
signal (PGO)
X XK et ;
| || | || OP |14 C)20nnected to the PLC
Servo ready (RD) if the ABS instruction
I! =D | 19 CN1B (FNC155) is used.
|1 4 |DO1
I 19 | ZSP
H SG | 10 6 | TLC For examples of
@ l | PP | 3 connection,
Y000 I I 10 | SG refer to the
L:l:,‘: Appendix 4.3.1-1.
oM H Direction H 5 |SON
& ’Elf: ¥ i 8 |ABSM
Y004 W TP L2 9 |ABSR
LZIZJOM ' cLeaRsignal !
B o XXX
5 Y002 T \
@ Y003
I

1.

*2.  To detect absolute positions, connect this line to the PLC.

Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
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Example Connection

Appendix 4-1 Main Unit (Transistor Output)

*3.

*4.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side.

Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches on the servo
amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

Servo motor F F ? I% I%

Reverse rotation <— —> Forward rotation

For details on the internal power supply of MR-J2 (S) servo amplifier, refer to the following manual.
— For details, refer to the servo amplifier manual.
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Example Connection Appendix 4-1 Main Unit (Transistor Output)
2. FX3a/FX3u PLC 9
100 to =
240 V A 3
FX36-40MT/ES 240V AC MR-J2(S)CA >
FXsu-32MTES | & Series sevo__|CN1B g
L amplifier 10| sG
N 3 |vDD P2 B
Class-D 13 |COM I3
grounding™ ) . 3 0=
S/S 6 |[TLC —E;': Torque being controlled™ S5
ov 18 |ALM _EE': Servo error (ALM) °a
24V r———— 1 19 | ZspP _T—_E: Zero speed’™®
# | . |
X000 I, Zero-Point I, cN1A CN1B
|, signal (PGO) | .
¢ LG | 1 5 |SONF——Servo-ON’® Sl
Photo-coupler | gk
X004 I | OP | 14 14 |RES [——1Reset 33
L e | |
X010— | | Servo ready | | 15 [EMG —11~—< Emergency stop
5| DoG? (RD)
X014 I : RD |19 16 | LSP —M—— Forward rotation limit 27
¢ : | : | 17 | LSN —™—Reverse rotation limit 23
I
T:]—:— X017 | : | : 20| sG
[ . [ |
7
p | Pulse trai | *
OM1 . ulse train | i 5
@ | i SG | 10 Connected to the
Y000 I I PP [ 3 PLC if the ABS
:;l:ﬂ: | | | | instruction (FNC155)
o, ' Dbirection 1 ! _ CN1B is used.
@ = T 4 |DO1
5 Y004 — | T VP 2 19 | ZSP
P L L 6 | TLC FX2N-16EX-ES/UL
@ L ) FX2N-16EYT
Y0|07 I I 10| SG Refer to Appendix
- | | 4.3.1-2.
FXan-16EYT® 1 ! - 5 |SON
OMA1 . | CLEAR signal !| 8 |ABSM
I
9 |ABSR
B oy DD s
I + SD |Plate
58 Y027 CN1A
|
- COM| 9
FXan-16EX-ES/ULp—L []
SIS OPC| 11
# .
4 — t Immediate sto
T:]—? X020 1] comma:nde p INP | 18
X021 |———1 Zero return command e sitioni
& ositionin
Photo-coupler | x22——— JOG (+) command completedg(INP)
X023———1 JOG (-) command
X024 ———1 Forward rotation positioning command
X025 —,';— Reverse rotation positioning command
X026 —™——1 Forward rotation limit 1 (LSF)
X027 —™——1 Reverse rotation limit 1 (LSR)"
X030 [—r—— Stop command
4
I
«E:]—F X037
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
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Example Connection Appendix 4-1 Main Unit (Transistor Output)

*3.

*4.

*5.
*B.

*7.
*8.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2 Reverse rotation limit 1  Forward rotation limit 1 Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)

Reverse rotation <— —> Forward rotation

For details on the internal power supply of MR-J2 (S) servo amplifier, refer to the following manual.
— For details, refer to the servo amplifier manual.
To detect absolute positions, connect this line to the PLC.

Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.

COMQO in the FX3G-40MT/ES
COMS in the FX3G-40MT/ES
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Example Connection

Appendix 4. MELSERVO-J2 (-Super) Series
Appendix 4-1 Main Unit (Transistor Output)

3. FX3Gc/FX3uc PLC

FX3Gc-32MT/D

FX3uc-32MT/D

*1.
*2.

Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
Near-point signal (DOG)

o
o
3
3
o
=}
® 5
n +1 24vDC 3
S
Photo- |: I = Class-D 9 VR-J2(S) A B
coupler grounding - ulles
P com -————— < Series servo §§%
1 X000 _ZerO-POint l CN1A amp”fier CN1B S 3 5
I\ signal (PGO) ' @3
e d ‘ LG | 1 10 | SG “
X004 I | OP | 14 13 [COM
. "
¢ | : | : 6 |TLC —E;': Torque being controlled
X010 = || Servoready | 18 | ALM [—p-e=p Servo error (ALM) 158
*2 3 . =]
0 |PoC (RD) 19 | Z8P [—pr Zero speed ‘ g2
I g(‘b
X014 | 1 RD |19 CN1B s
. 0 | : | : 5 |SON|——Servo-ON*
X017 : | : | 14 | RES [——1 Reset
[Z I | | i
~ | |
CoM1
L | | Pulse train | | 15 |EMG ———¢ Emergency stop
S W XXX X ot
Y000 H PP | 3 .
> | Direction | ] 16 | LSP —>——¢ Forward rotation limit 2
I 17 | LSN —"™>—— Reverse rotation limit 2°
Y004 T NP | 2
20 | SG
@ ¢ [ [ *4
Y017 | : | : Connected to the
I ' ' PLC if ABS the
FXone-16EYTS 1 H H instruction (FNC155)
COM1 I I CN1B is used.
LCOM1_1 || CLEAR signal || 2 [0o1
YOO —— 17 i — CR | 8 19 [ ZSP
@ 0 SD |Piate 6 |TLC FXaNc-16EX
FX2ne-16EYT
Y0|27 CN1A 10| SG Refer to Appendix
. | COM| 9 5 [SON 4.3.1-3.
FX2NC-16EX []
) OPC| 11 8 |ABSM
© Positioning INP | 18 9 |ABSR
Photo- |: I completed (INP)
coupler COM
T:"j—? X020 ——1 Immediate stop command
X021 —,I;— Zero return command
X022 —;— JOG (+) command
X023 ———1 JOG (-) command
X024 —,';— Forward rotation positioning command
X025 —;— Reverse rotation positioning command
X026 ——— Forward rotation limit 1 (LSF)*
X027 —™>——1 Reverse rotation limit 1 (LSR)"
X030 [—r—— Stop command
0
T:’j—? X037
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Example Connection Appendix 4-1 Main Unit (Transistor Output)

*3.

*4.
*5.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1  Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

Servo motor F F ? % I%

Reverse rotation <— —> Forward rotation

To detect absolute positions, connect this line to the PLC.
Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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Appendix 4-2 High-Speed Output Special Adapter

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function”.

Appendix 4-2-1 Sink Input, Sink Output (Transistor), and Differential Line Driver Output

Buiuonisod
ung O swey uowwoy B>

-
r R MR-J2(S)0] g
(| Pusetrain | Series servo |CN1B @
FXau-2HSY-ADP | (Forward rotation CN1A| amplifier
) 1 pulse train) " 1 10| SG
Equivalent to YO0/2+ | PP | 3 3 |vDD 4
AM26C31 YO0/2- PG |13
+ om
6 | TLC Torque being controlled™ S &
Ya/6- —— | NG |12 JEa=s! 9 53
| | Direction signal | I 18 [ALM —E; Servo error (ALM) 2%
SGA | (Reverse rotation | | b . S
SGA™ I 100to l | pulse train)" | 19 | ZSP —E; Zero speed
FX3U-32MRIES  — 7240V AC : | : | CN1B
m [ [ 5 |SON[—— Servo-ON™
= || || 14 |RES |——1 Reset
Class-D I |
s grounding™” : | : | 15 |EMG[——1 Emergency stop
ov || || )
Photo-coupler [y I I 16 | Lsp 4 Forward rotation limit 23
P Il ) Il 17 | LSN ——— Reverse rotation limit 23
. X000 H 'ZerOI-PF?gé I 20| SG
[:] signa
AN e e amea
[ *5
X004
00 | | ] OP | 14 Connected to the
4 Il Il PLC if the ABS
X010— || Servoready | | instruction (FNC155)
2 RD is used.
5| DOG (RD) WIS vy CN1B is u
N 4 [DO1
X014 RD |19
; I [ 19 [ ZSP
M Il Il 6 |TLC FXaN-16EX-ES/UL
—[Ej—':'—XOW I L 10l s FX2N-16EYT
] [ [ Refer to Appendix
FXaN-16EYT '~_o'm | Il CLEAR signal | 5 |SON 43.1-2.
B IO
I CR | 8
Y020 9 |[ABSR
@ e e + SD |Plate
Y027
| CN1A
FX2N-16EX-ES/UL'7S:S com| 9
K Immediate sto INP [ 18
_[Z]_‘:'_ X020 ——¢—1 command P
oh | X021 ————1 Zero return command positioning
to- i
oto-coupler X022 ;  JOG (+) command completed (INP)
X023 —,';—-JOG (-) command
X024 —,‘;— Forward rotation positioning command
X025 —,':,l— Reverse rotation positioning command
X026 —">——1 Forward rotation limit 1 (LSF)3
X027 —™—1 Reverse rotation limit 1 (LSR)"®
X030 ——,—— Stop command
e
>
TZJ—D— X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)
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*3.  Toensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

Servo motr F F EE— I% I%

Reverse rotation <— —> Forward rotation

*4.  For details on the MR-J2(S) servo amplifier, such as the tolerance for the internal power and operation of the servo
amplifier, refer to the following manual.

— For details, refer to the servo amplifier manual.
*5.  To detect absolute positions, connect this line to the PLC.
*6.  Set the pulse output method using the pulse output method setting switch.

Pulse output method setting switch Pulse output method
FP-RP side Forward/reverse pulse train
PLS:DIR side Pulse train + direction

*7.  Input extension blocks are used in the connection example.
Inputs built into the main unit are available in place of extension blocks.

Appendix 4-3 Absolute Position Detection (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning"

Appendix 4-3-1 Sink Input and Sink Output

1. FX3s PLC
FX3s-30MT/ES ||_ 100 to 240 V AC
L
N
= Class-D
grounding ™!
MR-J2(S)CA
SIS —l CN1B Series servo
oV SG | 10 |amplifier
Photo-coupler [ 24y J [COM 13
. id X000 VDD| 3
< 2 R ———— il
X014 ," ABS (bit0) ," DoT| 4
X015 P Bt L__175p o
) X016 ; I Send data ready ; : Tcl 6
—EZj—D—XO’W | | | I
i I
COM3 | : | :
| | |
@ Y006 | || ABSSterVOf'ON e ,' SON| 5
4 Y007 ‘|,- ABrS”S er mf e ‘l; ABSM| 8
@ Y010 S ——— ABSR| 9
Y011 SD |Plate

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2.  For details on the internal power supply of MR-J2(S) servo amplifier, refer to the following manual.

— For details, refer to the servo amplifier manual.
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Example Connection Appendix 4-3 Absolute Position Detection (Transistor Output)
2. FX3G/FXsu PLC 9
3
FX3G6-40MT/ES I 100 to 240 V AC g
FX3u-32MT/ES L =
= (i) =
N
= Class-D MR-J2(S)0IA B
| grounding Series servo
S/S —— cN1B | amplifier 'gngg
Photo-coupler | 0V SG | 10 %gg
B 24V [COM 13 a3
_T:E:T—:'_ X000 1VDD| 3
FX2N-16EYT ™
COM1 Sy
3 .
_________ [oRe]
Y020 . n 23
Y021 !'I ABSSterVOf-ON . !‘| SON| 5 >
Y022 L B ot L—{Resw| 8
Y023 = reques +—{ABSR[ 9
@ 2 B B
Y027 | : | :
—] I I
FX2n-16EX-ES/UL_L | !
— sis— I !
_[Ej_:_ X020 | || | :
4 l [ ABS (bit0) t [
Photo-coupler X031 T ABS (bit1) T DO1| 4
X032 "; o — ‘l; ZSP |19
8 X033 e TSI
P 0 L 1SD |phate
—[Zj—cl— X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  For details on the MR-J2(S) servo amplifier, such as the tolerance for the internal power and operation of the servo
amplifier, refer to the following manual. . .
— For details, refer to the servo amplifier manual.

*3.  Extension blocks are used in the connection example. )
Inputs and outputs built into the main unit are available in place of extension blocks.
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Example Connection Appendix 4-3 Absolute Position Detection (Transistor Output)

3. FX3GCc/FX3uc PLC

FX3Gc-32MT/D MR-J2(S)CA
FX3uc-32MT/D Series servo
CN1B amplifier
@ COM| 13
L *L-24VvDC
©) SG | 10
Photo- |: | .:.Class;jI_D "
coupler COM grounding

*
x
o
o
o

FX2Nc-16EYT ™2

I_cowm -
@ COM1

Y020 — —
I - 1

Y021 ft ABSSt’erVOfON S T—{SON[ &

Y022 1 ABrS”S er mto € 1+ IABsM| 8

Y023 N reques 1L_TABSR[ 9
0 I |1
@ I I
Y027 I [

|

FXNGIBEX? [ ' : ' :
| |
Photo- I: @I [ I
cou;;ler coml— : I : I
¢ I . [

X031 H 222 (Ef:?) H—{DO1| 4

X032 L S i ! )d Ly I7sp |19

X033 |__senddalaready L _I¥ic|s

# 0 L SD [Plate

—EEJ—EI—XO?)?
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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;A
Appendix 5. MELSERVO-H Series

Appendix 5-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function”.

Appendix 5-1-1 Sink Input and Sink Output

Buiuonisod
ung O swey uowwoy B>

suonouny

FX3uc-32MT/D |
® - £F
L L 24VDC 32
= @
Photo- I: C? < Class-D s
coupler CoM = grounding'! MR-HOA
P2 —_— Series servo
_Ezj—:'— X000 ~~ Zero-Point 1 cN1/|amplifier
? |, signal (PGO) | G 28
;] I | I | 40| SG
| |
X010 — — I Servo ready | | 20| VIN
5 |D0G? (RD) 23| ZSP —1 S Zero speed™
X014 X X X X RD |49 24| PF 57 Positioning completed (Il\*lP)’4
, : | : | 25)| TLC 11 Torque being controlled™
—EEE—D—XOH | : | : 48 | ALM =71 Servo error (ALM)
I I I
I_c0|v|1 oy R CN1
@ CoM ulse train : + 175G |47 12| SON —.—— Servo-ON*
Y000 ] - - I ! PPO |18 15| RES —,—1Reset
8 J | Direction | &
Y004 ! NPO |19 46 | EMG —"—— Emergency stop
2 L) Ly
@ Y017 || | : [ 38[ LSP —™—— Forward rotation limit 2
OO TOET TS i |'| I: 39| LSN [—™——1tReverse rotation limit 23
coutT}— 1 1 40] sG
CLEAR signal *4
B XX XX et Comecteato e
Y020 CR (37 PLC if the ABS
3 b 1 SR instruction (FNC155)
58} o037 CN1 is used.
; 24| PF
FX2Nc-16EX™® é 23| zsP
o 25 1L FXoCAGEYT
NC-
PhOtIO' I: I 16| SG Refer to Appendix
coupler coMm 12| SON 5.2.1.
—Ez"j—zn— X020 —,——¢ Immediate stop command 44| D13
d 45| D14
X021 —,r—-Zero return command
X022 —,';—-JOG (+) command
X023 —,T«—-JOG (-) command
X024 —,':,'«— Forward rotation positioning command
X025 —;— Reverse rotation positioning command
X026 —*>—— Forward rotation limit 1 (LSF)™®
X027 —™>——¢ Reverse rotation limit 1 (LSR)™
X030 ——— Stop command
. 4
l E l — X037
I
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Example Connection Appendix 5-2 Absolute Position Detection (Transistor Output)

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2. Near-point signal (DOG)

*3.  To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

ServomotorF F ? %

Reverse rotation <— —> Forward rotation

*4.  To detect absolute positions, connect this line to the PLC.

*5.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.

Appendix 5-2 Absolute Position Detection (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Incorporated Positioning"

Appendix 5-2-1 Sink Input and Sink Output

1. FX3uc PLC
MR-HOA
Series servo
FX3uc-32MT/D | cN1 | amplifier
@ - VIN | 20
< — 24V DC
=) p— SG | 40
= ass-
&huc;)tl?a-r |:CC|)M ~ grounding ™
—Ezdj—cl— X000
FX2NC-16EYT 2
l_COM1 —
@ CoMm1
Y020 — —— SG |16
I - T
Y021 t Servo-ON +—{SON|[ 12
ABS transfer mode
Y022 H ABS request H—1 DI3 | 44
Y023 H d H__1"Di4 |45
, I I
Y027 X N
|
FXaNG16EX? o ' : ! :
| |
Photo- I: @| Ly L
coupler coMm|— : | : |
¢ I : I
X031 H 232 EE::?; H—{ PF |24
X032 Ly L 1Zsp|23
|;  Send data ready I
X033 b TLC |25
, 0 1 50
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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;A
Appendix 6. MELSERVO-C Series

Appendix 6-1 Main Unit (Transistor Output)

To assign the inputs/outputs, refer to the following section.
— Refer to Section 12.1 of "B. Built-in Positioning Function”.

Appendix 6-1-1 Sink Input and Sink Output

Buiuonisod
ung O swey uowwoy B>

suonouny

1. FX3G/FX3u PLC

FX2N-16EYT™®

——{comi}— CLEAR signal
._@ | I i : : f——' CR | 13

1100 to 240 V AC om
FX3G-40MT/ES L 35
FX3u-32MT/ES T §_> 1*24V DC %_'%
= II =}
N
Class-D
grounding!
Sis '\S"RTCDA
eries servo
Photo-coupler | OV amplifier
24V T T T a
| 2 X000 ll Zero-Point '|
I E | I} signal (PGO) |
¢ ] CN1 CN1
X004 . oP | 4 12| sG M
2 :| :| 20| v24
X010 — l Servo ready /| 19lopPc
7| DOG? (RD) |
X014 : : : RD | 3 [ 1| v+
P ¢ |l | 2 |ALM Lﬁil Servo error (ALM)
X017 | | I |
' I
COM1 | I Pulse train | | sc |5
I .
><T_[>C>C>QI | PP | 9 14| LSN —™——Forward rotation limit 24
YOOO | | 15| LSP —™—4Reverse rotation limit 24
COM2 I | Direction | | 17| SON —_—Servo-ON
|
_@_ Y004 — { T NP7
|
_@_ 3 |
|
|
|
|

| |
! |
|: |
Y007 | |
(! [
|: [
| [

FX2n-16EX-ES/UL S —]

>

—[Zj—lzl— X020 1 Immediate stop command
[

X021 ————¢ Zero return command

Photo-coupler
P X022 —;— JOG (+) command

X023 —,—¢ JOG (-) command

X024 —— Forward rotation positioning command

X025 ———¢ Reverse rotation positioning command
X026 —™——¢ Forward rotation limit 1 (LSF)"®

X027 —™——+¢ Reverse rotation limit 1 (LSR)"

X030 —,—— Stop command

—EZj—EI— X037
I
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Example Connection Appendix 6-1 Main Unit (Transistor Output)

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

*2.  Near-point signal (DOG)

*3.  Set the servo amplifier parameter No.21 to "020".

*4.  To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)

controller side) controller side)
LSR LSF
Reverse rotation <— —> Forward rotation

*5.  Extension blocks are used in the connection example.

Inputs and outputs built into the main unit are available in place of extension blocks.
*6.  COMO in the FX3G-40MT/ES
*7.  COM3 in the FX3G-40MT/ES
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Example Connection Appendix 6-1 Main Unit (Transistor Output)
2. FX3ac/FXsuc PLC o
3
FX3G6c-32MT/D | 3
FX3uc-32MT/D ® %
3
n "= 24V DC @
Photo- |: ? L ssn B
coupler = Class-
COM grounding™ %’gg
& =51 £85
1 X000 | Zero-Point || Ss3
: I signal (PGO) | MR-CCIA 23
4 M CN1 Series servo
X004 4 |!| OP | 4 |amplifier
0 | |
| |
X010 [—~— 1! Servoready |! gF
5~ |poG® |~ _(RD) | g3
X014 [ T RD | 3
) 2 ¥ K
| |
X0I17 | I | | CN1
[:] I I ||
Lconvn : | _ : | 12] G
oMt Pulse train & G | 5 20 | v24
’(a Y000 ><]:||><:><:><= ! PP | 9 19 |OPC
P |  Direction [
[
2 [ALM ——¢ Servo error (ALM
N A I s
Y017
T I I
- 1 [l Il L~ |
FXane-16EYT™® - | | 14 | LSN Forward rotation limit 2
COM1 I I ] fon limit 2 7
LCOM1 —l || CLEAR signal || 15 | LSP ' Reverse rotation limit 2
@ Y020 Al g P 17 | SON |—, — Serverol
@ 0 T 1Iso [

FX2Nc-16EX ™8

@
©
Photo- |: I
coupler COM

t Immediate stop command

t Zero return command
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*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2.  Near-point signal (DOG)
*3.  Set the servo amplifier parameter No.21 to "020".
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*4.

*5.

To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2

(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
LSR LSF

Servo motor F F

Reverse rotation <— —> Forward rotation

Extension blocks are used in the connection example.
Inputs and outputs built into the main unit are available in place of extension blocks.
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Appendix 6. MELSERVO-C Series
Appendix 6-2 High-Speed Output Special Adapter

Appendix 6-2 High-Speed Output Special Adapter

To assign the inputs/outputs, refer to the following section.

— Refer to Section 12.1 of "B. Built-in Positioning Function"

Appendix 6-2-1 Sink Input, Sink Output, and Differential Line Driver Output

*1.

Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

1124V DC I
] a
&
?
_____ |
,| Pulse train ,| MR-COA
FXau-2HSY-ADP | I' (Forward rotation N INT Series servo
- | pulse train) | amplifier
Equivalent to YO/2+ | PP |9 P
AM26C31 Y0/2- PG |10 le
=)
Y4/6- L I"Ne S
| | Direction signal | |
SGA b SGA | | (Reverse rqta}éon | |
| 100 to | | pulse train) | |
FX3u-32MR/ES L _os0vac 1 |
L
T | : | : CN1
N | | —
N T | | | | 12| SG
ChssD | I I 20 | v24
SIS grounding’ |l |l 19 |opc
I I
Photo-coupler |V I I
24V I I 1| V+
Vi .
1 X000 Zero-Point 2 |ALM —— Servo error (ALM)
: H signal (PGO) : ! [
? XX XK
|l
X004 OoP
I N
pJ : : : : 14 | LSN Forward rotation limit 2
X010 — || Servoready || 15 | LSP —>—tReverse rotation limit 2
> DOG™? (RD) | 17 | SON — — Servo-ON
X014 :éll CC:H RO |3 |°
. ¢ I I
_Ezj_:'_ X017 [ [
] Il I
FXaN-16EYT l_'_lno,v|1 Il CLEAR signal |
\% 1
@ Y020 I CR 13
E 0 i t{sp |11
Y027
|
FX2N-16EX-ES/UL L
S/S
—[Z/}j—m— X020 [———1 Immediate stop command
X021 —;— Zero return command
Photo-coupler L
X022 —,—— JOG (+) command
x023—+—4 JOG (-) command
X024 —;— Forward rotation positioning command
X025 —;— Reverse rotation positioning command
X026 —"——1 Forward rotation limit 1 (LSF)"
X027 —">——1 Reverse rotation limit 1 (LSR)"
X030 ——,—— Stop command
. e
TZ]—CI— X037
]
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Example Connection Appendix 6-2 High-Speed Output Special Adapter

*2. Near-point signal (DOG)

*3.  Set the servo amplifier parameter No.21 to "020".

*4.  To ensure safety, use the forward rotation limit switch and the reverse rotation limit switch on both sides: the PLC side and
the servo amplifier side. Note that the limit switches on the PLC side should be activated slightly earlier than the limit
switches on the servo amplifier side.

Reverse rotation limit 2  Reverse rotation limit 1 Forward rotation limit 1  Forward rotation limit 2
(Servo amplifier side) (Programmable (Programmable (Servo amplifier side)
controller side) controller side)
SR
Reverse rotation <— —> Forward rotation
*5.  Set the pulse output method using the pulse output method setting switch.
Pulse output method setting switch Pulse output method
FP-RP side Forward/reverse pulse train
PLS‘DIR side Pulse train + direction
*6.  Input extension blocks are used in the connection example.

Inputs built into the main unit are available in place of extension blocks.
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Warranty

1.

Please confirm the following product warranty details before using this product.

Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be
the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall be
repaired at no cost via the sales representative or
Mitsubishi Service Company. However, if repairs are
required onsite at domestic or overseas location, expenses
to send an engineer will be solely at the customer's
discretion. Mitsubishi shall not be held responsible for any
re-commissioning, maintenance, or testing on-site that
involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one
year after the date of purchase or delivery to a designated
place. Note that after manufacture and shipment from
Mitsubishi, the maximum distribution period shall be six (6)
months, and the longest gratis warranty term after
manufacturing shall be eighteen (18) months. The gratis
warranty term of repair parts shall not exceed the gratis
warranty term before repairs.

[Gratis Warranty Range]

1) The range shall be limited to normal use within the
usage state, usage methods and usage
environment, etc., which follow the conditions and
precautions, etc., given in the instruction manual,
user's manual and caution labels on the product.

2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

a) Failure occurring from inappropriate storage or
handling, carelessness or negligence by the user.
Failure caused by the user's hardware or software
design.

b) Failure caused by unapproved modifications, etc.,
to the product by the user.

c) When the Mitsubishi product is assembled into a
user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the user's
device is subject to or as necessary by industry
standards, had been provided.

d) Failure that could have been avoided if
consumable parts (battery, backlight, fuse, etc.)
designated in the instruction manual had been
correctly serviced or replaced.

e) Relay failure or output contact failure caused by
usage beyond the specified Life of contact
(cycles).

f)  Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

g) Failure caused by reasons unpredictable by
scientific technology standards at time of shipment
from Mitsubishi.

h) Any other failure found not to be the responsibility
of Mitsubishi or that admitted not to be so by the
user.

2. Onerous repair term after discontinuation of

production

1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

2) Product supply (including repair parts) is not available
after production is discontinued.

. Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at
each FA Center may differ.

. Exclusion of loss in opportunity and secondary

loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not
be liable for compensation of damages caused by any
cause found not to be the responsibility of Mitsubishi, loss
in opportunity, lost profits incurred to the user or third
person by Failures of Mitsubishi products, special
damages and secondary damages whether foreseeable or
not, compensation for accidents, and compensation for
damages to products other than Mitsubishi products,
replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

. Changes in product specifications

The specifications given in the catalogs, manuals or
technical documents are subject to change without prior
notice.

. Product application

1) In using the Mitsubishi MELSEC programmable logic
controller, the usage conditions shall be that the
application will not lead to a major accident even if any
problem or fault should occur in the programmable
logic controller device, and that backup and fail-safe
functions are systematically provided outside of the
device for any problem or fault.

2) The Mitsubishi programmable logic controller has been
designed and manufactured for applications in general
industries, etc. Thus, applications in which the public
could be affected such as in nuclear power plants and
other power plants operated by respective power
companies, and applications in which a special quality
assurance system is required, such as for Railway
companies or Public service purposes shall be
excluded from the programmable logic controller
applications.

In addition, applications in which human life or property
that could be greatly affected, such as in aircraft,
medical applications, incineration and fuel devices,
manned transportation, equipment for recreation and
amusement, and safety devices, shall also be
excluded from the programmable logic controller range
of applications.

However, in certain cases, some applications may be
possible, providing the user consults their local
Mitsubishi  representative outlining the special
requirements of the project, and providing that all
parties concerned agree to the special circumstances,
solely at the users discretion.

Warranty
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Revised History

Date Revision Description
7/2005 A First Edition
2/2006 B * The transistor output for FX3u Series was added.
- A.Common items
(Subsection 1.2.1 and 1.2.2, Section 2.1 and Subsection 3.1.1).
- B.Built-in positioning function
(Section 1.1, Subsection 1.5.2 and 1.5.3, Section 2.3, Subsection 2.5.1, Section
4.9, Subsection 6.3.1, 8.2.1 and 8.3.1, Section 9.1 and 10.1).
- Appendix:Example connection
(Appendix 1-1-1, 1-3, 2-1-1 and 4-1-1).
* FX3U-20SSC-H was added.
- A.Common items
(Subsection 1.2.1, Section 2.1, Section 2.2, Subsection 3.1.3 and Section 3.2)
+ Other
- Section-number changed Revision A (Revision B)
A.Common items: Subsection 3.1.3 (3.1.4)
B. Built-in positioning function: Subsection 2.5.1 (2.5.2) to 2.5.2 (2.5.3)
- Correction of errors
11/2007 C * FXsuc (D, DSS) Series PLC added.
+ Correction of errors
11/2008 D * FX3G Series PLC added.
3/2009 E * The transistor output (source type) for FX3G Series was added.
» Explanation corrections for manufacturer’s serial number.
9/2010 F * Note on FX3u Series of triac type was added.
* Note on FX3uc Series of relay output type was added.
* Note on the zero return operation in FX3G PLCs was added.
» Explanation corrections for manufacturer's serial number and lot number.
+ Correction of errors
2/2012 G + FX3Gc Series PLC added.
+ Correction of errors
5/2013 H » FX3s Series PLC added.

MELSERVO-JN/MELSERVO-J4 Series servo amplifier added.

FX3u-1PG was added.

Description of the programming tool is changed accompanied by change of the
programming tool from GX Developer to GX Works2.

Correction of errors
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