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I S:fety Precautions D

(Read these precautions before using.)

Before installing, operating, maintenance or inspecting this product, thoroughly read and understand this
manual and the associated manuals. Also pay careful attention to handle the module properly and safety.

This manual classifies the safety precautions into two categories: [{ODDANGER| and |ACAUTION|.

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

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

Depending on circumstances, procedures indicated by may also be linked to serious results.
In any case, it is important to follow the directions for usage.

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.

1. DESIGN PRECAUTIONS

@D ANGER e

* Provide a safety circuit on the outside of the PLC so that the whole system operates to ensure the
safety even when external power supply trouble or PLC failure occurs.

Otherwise, malfunctions or output failures may result in an accident.

1) An emergency stop circuit, a protection circuit, an interlock circuit for opposite movements,
such as normal and reverse rotations, and an interlock circuit for preventing damage to the
machine at the upper and lower positioning limits should be configured on the outside of the
PLC.

2) When the PLC CPU detects an error, such as a watch dog timer error, during self-diagnosis, all BB_-144
outputs are turned off. When an error that cannot be detected by the PLC CPU occurs in an B-67

input/output control block, output control may be disabled.
Design external circuits and mechanisms to ensure safe operations of the machine in such a
case.

3) When some sort of error occurs in a relay, triac or transistor of the output unit, output may be
kept on or off.
For output signals that may lead to serious accidents, design external circuits and mechanisms
to ensure safe operations of the machine in such cases.

/\CAUTION

* Do not bundle the control line together with the main circuit or power line. Do not lay the control
line near them.As a rule, 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-14
» Install in a manner which prevents excessive force from being applied to the built-in connectors B-67

dedicated to programming, power connectors and I/O connectors.
Failure to do so may result in wire breakage or failure of the PLC.




I S:'ety Precautions D

(Read these precautions before using.)

2. WIRING PRECAUTIONS

@D ANGER e

» Cut off all phases of the power source externally before installation or wiring work in order to avoid

electric shock or damage of product. B-4
* Make sure to attach the terminal cover offered as an accessory to the product before turning on B-22
the power or starting the operation after installation or wiring work. B-67

Failure to do so may cause electric shock.

ACAUTION Reference

* Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the
PLC will be burnt out.

» Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the
PLC will be burnt 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 in the
FX3u Series main unit with a 2mm?2 or thicker wire.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the
manual of the PLC main unit).

* Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal in the
FX3uc Series main unit with a wire as thick as possible.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the
manual of the PLC main unit).

*  When drilling screw holes or wiring, cutting chips or wire chips should not enter ventilation slits.
such an accident may cause fire, failures or malfunctions.

» Use the product in such a status that excessive force is not applied on I/O connectors.

Failure to do so may result in wire breakage or failure of the PLC. B-4
» Fit the I/O cables securely to the designated connectors. B-22
Contact failures may cause malfunctions. B-67

» Perform wiring properly to the FX3u Series main unit and FXoN/FX2N Series extension equipment
of the terminal block type in accordance with the following precautions.
Failure to do so may cause electric shock, short-circuit, wire breakage, or damages to the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.
* Observe the following items to wire the lines to the European terminal board. Ignorance of the
following items may cause electric shock, short circuit, disconnection, or damage of the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.22 to 0.25 Nem.
- Twist the end of strand wire and make sure there is no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect electric wires of unspecified size or beyond the specified number of electric
wires.
- Fix the electric wires so that the terminal block and connected parts of electric wires are not
directly stressed.
* Properly perform wiring to the FX Series terminal blocks following the precautions below in order to
prevent electrical shock, short-circuit, breakage of wire, or damage to the product:
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.




I S:'ety Precautions D

(Read these precautions before using.)

3. STARTUP AND MAINTENANCE PRECAUTIONS

@D ANGER e

* Do not touch any terminal while the PLC's power is on.
Doing so may cause electrical shock or malfunctions.
» Before cleaning or retightening terminals, externally cut off all phases of the power supply.
Failure to do so may expose you to shock hazard.
» Before modifying the program under operation or performing operation for forcible output, running
or stopping, carefully read the manual, and sufficiently ensure the safety.
An operation error may damage the machine or cause accidents.

B-5
B-68

/N\CAUTION Reference

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

» Before connecting or disconnecting any extension cable, turn off power.
Failure to do so may cause unit failure or malfunctions.

» Before attaching or detaching the following devices, turn off power.
Failure to do so may cause device failure or malfunctions.
- Peripheral devices, expansion boards and special adapters
- 1/O extension blocks/units and terminal blocks

B-5
B-68

4. DISPOSAL PRECAUTIONS

/N\CAUTION Reference

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

recycling and disposal of your device. B-14

5. TRANSPORTATION PRECAUTIONS

ACAUTION Reference

» Before transporting the PLC, turn on the PLC to check that the BATT LED lamp is off and check
the battery life.
If the PLC is transported with the BATT LED lamp on or the battery exhausted, the backed up data
may be unstable during transportation. B-14
* The PLC is precision equipment. During transportation, avoid impacts larger than that is specified
in the manual of the PLC main unit. Failure to do so may cause failures in the PLC.
After transportation, check the operations of the PLC.
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Foreword

This manual describes "positioning" function of the MELSEC-F 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.
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Outline Precautions

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

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

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

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

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

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

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

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

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

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

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

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

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

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 FX3U/FX3uc PLC outputs transistor signals from the main unit and also outputs pulses from the high-
speed output adapter and the positioning special function unit/block to the servo motor and stepping motor to
properly control the positioning operation.

PLC

FX3u Series Regarding wiring and installation of PLC:
e Hardware manual Enclosed with
(The hardware manual is enclosed with the product.) the product

e User's Manual - Hardware Edition Separate
document

Regarding sequence program:

Separate
e Programming manual document

Regarding positioning function:

e FX3u/FX3uc Series PLC dsoi%ar;?etr?t

User's Manual- Positioning Control Edtion
This This document describes built-in positioning function
et Tl setting method, examples of connection, examples of programs, details
of troubleshooting, etc.

=
—— Products needed for positioning
FX3u-2HSY-ADP Either "INSTALLATION MANUAL" or "USER'S MANUAL" is
B enclosed with each product.
[ For details, refer to "User's Manual - Positioning Control
Edition" (this document) or the manual of the product.
Regarding installation and parts names:
o INSTALLATION MANUAL ) B
The separate document, however, is the product
needed to know the details of programming.
Regarding installation, parts names, operation, and programs:
* USER'S MANUAL Supplied with ‘ Separate
This manual provides the the product document
necessary information.
¢« HARDWARE/PROGRAMMING MANUAL Separate
This manual provides the necessary information. document
v

Servo motor (stepping motor)

<=
A

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
unit) or wire the servo amplifier.
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Related Manuals

Related Manuals

Refer to this document to perform positioning operation using the FX3u/FX3uc Series.
For the hardware information on the PLC and for details on special function units/blocks, refer to the
respective manuals.
If you want to know what manuals are needed for your system, please contact your dealer.

®@Indispensable manual

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

AWith separate document that describes

the details
Title of manual AT Description Model code
number
Manuals for PLC
BFX3u Series PLC
The input/output specifications and the
Enclosed wiring and installation methods for the
A with the FX3u Series JY997D18601 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.
Provides detailed information on the
Separate FX3u Series hardware, such as the input/output
® dogument User's Manual - JY997D 16501 | specifications and the detailed wiring, 09R516
Hardware Edition installation, and maintenance methods
for the FX3u PLC.
B FXsuc Series PLC
The input/output specifications and the
wiring and installation methods for the
Enclosed . FX3uc PLC are excerpted from the
A |withthe | X3UC Series JY997D12701 | User's Manual for FXauc Series (for -
HARDWARE MANUAL
product Hardware).
For details, refer to the User's Manual for
FX3uc Series (for Hardware).
Provides detailed information on the
Separate FX3uc Series hardware, such as the input/output
® dogument User's Manual - JY997D 11601 | specifications and the detailed wiring, 09R513
Hardware Edition installation, and maintenance methods
for the FX3uc PLC.
.Programming
FX3u/FX3uc Series Describes the basic instructions, applied
Separate |Programming Manual - instructions, and various devices of the
O document |Basic & Application JY997D16601 FX3u/FX3uc PLC to provide the detailed 09RS17
Instruction Edition information on sequence programming.
Note:

FX3uc Series PLC Manuals are available only in Japanese.

Manuals for positioning control

BMcommon
Separate LFJ>s(Zt'J’/sF§</I3aL;1Z:|e-neS Provides the detailed information on the
v P e JY997D 16801 | positioning functions incorporated in the 09R620
document | Positioning Control EXaU/FX30G Series
Edition (this document) )
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Related Manuals

®Indispensable manual

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

A With separate document that describes

the details

Title of manual

Document
number

Description

Model code

BPulse output, positioning

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

Enclosed

A with the FX3u-2HSY-ADP

Installation Manual

JY997D16401

Describes how to handle high-speed
output special adapter.
To use this adapter, also refer to the

product User's Manual for FX3u/FX3uc Series
(for positioning Control).
Enclosed . .
v with the EXZN'/FI\)5|4 PGI JY992D65301 Describes hpw to he'lndle the 1-axis pulse 09R610
product ser's Manua output special function block.
Enclosed Describes how to handle the 1-axis pulse
. FX2N-10PG output special function block.
A ergl’:ﬂ:? Installation Manual JY992D91901 To use this block, also refer to FX2n- )
P 10PG USER’S MANUAL.
Provides the detailed information on the
v (S,ggjrf‘éf‘t Eé;t‘.';&':fual JY992D93401 | 1-axis pulse output special function 09R611
block.
Describes how to handle the 1-axis
Enclosed ) positioning special function unit.
A |with the E)S(z:‘.;gfi'(\j"e 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.
. FX2N-20GM ] ;
JAN with the ) . JY992D77601 | To use this unit, also refer to FX2n- -
product | Users Guide 10GM/FX2n-20GM HARDWARE/
PROGRAMMING MANUAL.
FX2N-10GM/FX2N-20GM
v Separate |HARDWARE/ Provides the detailed information on the
document | PROGRAMMING JY992D77801 l11;1::i1tx|s/2-aX|s positioning special function 09R612
MANUAL '

1
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Generic Names and Abbreviations Used in Manuals

Generic Names and Abbreviations Used in Manuals

Generic name or
abbreviation

PLC
FX3u series

Description

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
Only manuals in Japanese are available for these products.

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
Editon of main unit to be used for your system.

Special adapter

Generic name for high-speed input/output special adapter, communication 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
Editon of main unit to be used for your system.

High-speed input/output
special adapter

Generic name for high-speed input/output special adapter

High-speed output special
adapter

Generic name for high-speed output special adapter

2HSY-ADP

FX3uU-2HSY-ADP

High-speed input special
adapter

Generic name for high-speed input special adapter

Communication special
adapter

Generic name for communication 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
Editon of main unit to be used for your system.

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
Editon of main unit to be used for your system.

Input extension unit

Generic name for FX2N Series input/output powered extension unit, input extension
block, FX2NC Series input extension block, and FXoN Series input extension 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
Editon of main unit to be used for your system.

Output extension unit

Generic name for FX2N Series input/output powered extension unit, output extension
block, FXanc Series output extension block, and FXoN Series output extension 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
Editon of main unit to be used for your system.
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Generic name or
abbreviation

Extension unit

Special function unit/block or
Special extension unit

Description

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 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

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 main unit to be used for your system.

Positioning special
function unit

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

Pulse output special
function block

Generic name for the following models:
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

Memory cassette

FX3uU-FLROM-16, FX3U-FLROM-64, FX3U-FLROM-64L

Battery

FX3u-32BL

FX Series terminal block

FX-16E-TB, FX-32E-TB, FX-16EX-A1-TB, FX16EYR-TB, FX-16EYS-TB,
FX-16EYT-TB

Input/output cable

FX-16E-500CAB-S, FX-16E-CO00CAB, FX-16E-0C00CICAB-R, FX-A32E-CIOCCAB
00O represents 150, 300, or 500.

Input/output connector

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

Power cable
Peripheral unit
Peripheral unit

Programming tool

FX2Nc-100MPCB, FX2nc-100BPCB, FXanc-10BPCB1

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

Programming tool

Generic name for programming software and handy programming panel

Programming software

Generic name for programming software

GX Developer

Generic name for SWLID5C-GPPW-J/SWLID5C-GPPW-E programming software
package

FX-PCS/WIN(-E)

Generic name for FX-PCS/WIN or FX-PCS/WIN-E programming software package

Handy programming panel
(HPP)

Indicator
GOT1000 series

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

Generic name for GT15 and GT11

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

Drive unit for servo motor and

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

stepping motor

Servo motor

Generic name for servo motor or stepping 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

Manual pulse generator

Generic name for MELSERVO-J3, -J2-Super, -J2, -H, and -C series

Generic name for manual pulse generator (prepared by user)
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Generic name or
abbreviation

Description

Manual

Manual for FX3u hardware

FX3u Series User's Manual - Hardware Edition

Manual for FX3uc hardware

This manual is available only in Japanese.

Programming manual

FX3u/FX3uc Series Programming Manual - Basic and Applied Instructions Edition

Communication control
manual

FX Series User's Manual - Data Communication Edition

Analog control manual

FX3u/FX3uc Series User's Manual - Analog Control Edition

Positioning control manual

FX3u/FX3uc Series User's Manual - Positioning Control Edition

14
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FX3u/FX3uc Series Programmable Controllers

User’s Manual [Positioning Control Edition]
A. Common ltems

Foreword

"Common Items" describes the outline of "positioning" function incorporated in the MELSEC-F 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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Common Items

Description of Manual (Common Items)

In this manual, the following formats are used for the description of 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 page currently opend.

1st line: Shows the title of the manual.

2nd line: Shows the title of the division.

Shows the title of the chapter

Indexes the title of

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

division.

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

_____ A e
f 1 [ ________ -
1 FXaU/FXauc Series PLC User's Manual - Positioning Control Edition | ¢ 2 Unit Gonnection
I Common items J | 22FXILOPLO
— A — -

22 FXsucPLC

FXsUc Serias

c] and [B show the wnit positions.

function units/blocks.)

{For details of installation, refer to the manuals of special adapter and spacial

Servo molor or

iyt

o
2
&
=
a

@ FXauc-1PS-8Y,

=

B

» Lo

i

5

'S Special function

:L Special function
FHanc-CNV-IF, unit

Note:

*1.  Depending on the product, connect either the terminal board or the MIL connector {20-pin).

ML (20-pin) Stepping motar

Terminal board (M3}
MIL connactor (20-pin)

FXauc PLC does not have enough capacity.

.

manual.

Use FX3uc-1PS-5V (extension power supply unit) only if the 5V DC power supply unit incorporated in the 1

For details of the connectable special extension blacks and system configuration, refer to the following

e —————

i
——————————— A

~» Refer to the FX3uc Hardware Edition.

A-9 —=—-

R

Shows the reference.

This area shows the
reference document
(the reference document is
shown next to "—").

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

« If the reference is in the
other division, the chapter,
section, or subsection
number will be shown
next to "— " together with
the title of the division.
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1. Introduction

This manual describes the positioning control for the FX3u/FX3uc PLC.
In this chapter, various products needed for positioning are described.

Buluonisod
urying m SWa}| UoWWoD
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11 Outline

The 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.

=

uoIoBUU0) =T
s dwexg 2}

Servo motoror — FX3u/FX3suc PLC —
stepping motor

[ [ [ 1 1 | Pulse train signal
Pulse frequency . Transfer speed

Blljrsnet;er of : Transfer distance

Positioning command

Workpiece (item to be positioned)
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Common Items

1 Introduction

1.2 Introduction of Products Needed for Positioning

1.2 Introduction of Products Needed for Positioning
To control the positioning operation, use the positioning function incorporated in main unit (including special
adapters), and also the special function units/blocks. The function, however, depends on the unit. Select
units optimum 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

Model

Main unit (transi

FXsuc PLC

Special adapter

Number of
axes

stor output)

3-axes
(independent)

Frequency (Hz)

10" to 100,000

Unit

pulse

Output
system

Open collector
system

Output method

"Pulse train +
direction" method

Reference

B. Built-in
Positioning
Function

"Pulse train +
FX3U-2HSY o axes™2 s Qiﬁerer\tial di:ection" method or B. B.L.J”t-.in
* ind dent 10 to 200,000 | pulse line driver forward/reverse Positioning
-ADP (independent) system rotation pulse train" Function
method
*1.  Can only be connected to the FX3u PLC.
*2. Connection of 1 adapter can control 2 axes. Connection of 2 adapters can control up to 4 axes.
*3.  The minimum frequency set by PLSY instruction or PLSV instruction is "1 Hz".

— For details on PLSY instruction, refer to the programming manual.

2. Special function unit/block

Model Nubenet Frequency (Hz) | Unit (oI Output method Reference
axes system
Special function block
"Pulse train +
Ise
p:m Open collector direction" method or
FX2N-1PG(-E) 1-axis 10 to 100,000 a4 "forward/reverse *1
10™%inch system : .
d rotation pulse train
madeg method
pulse . . . "Pyls;a train +
um Differential | direction" method or
FX2N-10PG 1-axis 1 to 1,000,000 10%inch line driver "forward/reverse *1
dlnc system rotation pulse train"
madeg method
Special function unit
"Pulse train +
Ise
p:m Open collector direction" method or
FX2N-10GM 1-axis 1 to 200,000 a4 "forward/reverse *1
10™%inch system : .
rotation pulse train
mdeg method
pulse . "Pyls;a train +
2-axes um Open collector direction" method or
FX2N-20GM (independent/ 1 to 200,000 n P "forward/reverse *1
N . 10™%inch system : .
interpolation) d rotation pulse train
madeg method
*1. For details on each special function unit/block, refer to the manual of the unit/block.
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1.2.2 Main Unit (Transistor Output)

The FX3uc PLC incorporates the positioning function.
This PLC can output the open collector type pulse train of up to 100 kHz from the general-purpose outputs
(Y000 to Y002), and can simultaneously control 3 axes.

Buiuonisod
urying w SWa}| UoWWoD

FXsuc PLC Servo motor Servo motor Servo motor -
T (Servo amplifier) (Servo amplifier) (Servo amplifier) g
: g Y000 Y001 Y002 g
< Direction T Direction EITE | Direction
! signal signal V@l’@l signal
— | T
‘[@l@ Apx
- A - +
§>.(‘D

1.2.3 Special Adapter

Special adapter can output the differential line driver type pulse train of up to 200 kHz using the positioning
function incorporated in the FX3u PLC, and can simultaneously control 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 Y0O05.
* The second FX3u-2HSY-ADP uses Y002 and Y006, and Y003 and Y0O07.
FX3u-2HSY-ADP

Servo motor Servo motor Servo motor Servo motor
(Servo amplifier) (Servo amplifier) (Servo amplifier) (Servo amplifier)
Y000 Y001 P Y002 Y003
+ + @[ + +
Y004 - Y005 [@[ Y006 Y007
TEgE TEGP LRGP e
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Cautions when connecting special adapters

» To use high-speed input/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 special adapters, be sure to connect the expansion board.

» To use high-speed input/output special adapters together with the analog communication special adapters,
connect high-speed output special adapters to the expansion board (already connected to the FX3u PLC)
first, and then connect the analog special adapters and the communication special adapter.

Analog special adapter High-speed output

Communication special adapter special adapter ~ Expansion board FXsuPLC

b1
20000 &

5888855

wbaddd
shda

oio-

1.2.4 Special Function Unit/Block

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

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

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

— I

Ll
i

h85438388888585
858884k

(oo [ o g

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

2. System configuration for FX3uc PLC

Up to 7 special function units/blocks can be connected to the FX3uc PLC.
FX2Nc-CNV-IF or FX3uc-1PS-5V is needed to connect special function units/blocks.

FX3uc-1PS-5V : :
Special function block Servo motor
FXsuc PLC FX2NC?Cr)NV-|F Special function unit (Servo amplifier)

O

TETEFREC

=
Oll“u‘:V =

i
No.1 e S clolo
Up to 7 units

— For details on system configuration, refer to the FX3uc Hardware Edition.
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3. Individual operation (FX2N-10GM, FX2N-20GM)
Without connecting special function units (FX2N-10GM, FX2N-20GM) to the PLC, you can operate them
individually.
* FX2N-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) i

Buiuonisod
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(Servo amplifier) (Servo amplifier)
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2. Unit Connection

This chapter shows various block diagrams to show various combinations of units needed for positioning
control.

2.1 FX3u PLC

FX3u Series

E and[Z] show the unit positions.
(For details of installation, refer to the manuals of special adapter and
special function units/blocks.)

Servo motor or
Stepping motor

f European terminal —
1 board

FX3u-2HSY-ADP

Up to 2 units can be
connected

o

(]
0
C
Yol
w3
= O
c O
S g
0 o
o ©
=
[oX
-]

Terminal board (M3 ~
"—[ Il Sontieessy Ezc)(-pin))*1 J @’—”

Special function block
Special function unit

*1. Depending on the product, connect either the terminal board or the MIL connector (20-pin).
Note:

» To connect high-speed output special adapter, select main unit with enough input points for high speed
inputting operation.
» 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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22 FX3ucPLC

FX3uc Series

&) and [ show the unit positions.
(For details of installation, refer to the manuals of special adapter and special

Buluonisod
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*1. Depending on the product, connect either the terminal board or the MIL connector (20-pin).

Note:

+ Use 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.
— Refer to the FX3uc Hardware Edition.

» For details of the connectable special extension blocks and system configuration, refer to the following
manual.
— Refer to the FX3uc Hardware Edition.
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2 Unit Connection

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

2.3

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

Only one axis can be
controlled.
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FX2n-10GM

I[MIL connector (20—pin)]

[

FX2n-20GM

Note:

MIL connector (20—pin)]

Servo motor or
Stepping motor

]l

For details of connection of FX2N-10GM or FX2N-20GM and 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

3.

Comparison of Specifications

The specifications of each product needed for positioning are shown below. Select products optimum for

your system.

Comparison of Performance Specifications

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

Model

FX3uc PLC
(Main unit, transistor output)

FX3u-2HSY-ADP""

Number of control
axes

3 independent axes

2 independent axes

Interpolation

Pulse output
system

Open collector system

Differential line driver system

Pulse output

"Pulse train + direction" method

"Pulse train + direction" method

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

Acceleration/
deceleration type

Automatic 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, Y001, and Y002) of
main unit.

Connect 2 adapters to main unit to control 4
axes independently.

Connect this adapter to main unit to use the
differential line driver type pulse train. This
is because main unit cannot output this type
of pulse train.

Use this adapter in place of the general-
purpose outputs (Y000 - YOO7)*2 of main
unit.

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

*2. 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 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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3.1.2 Pulse Output Special Function Block [FX2N-1PG(-E), FX2N-10PG]

Model FX2N-1PG(-E) | FX2N-10PG

Number of control
axes

1 independent axes

Interpolation -

Pulse output Open collector system Differential line driver system
system
Pulse output "Pulse train + direction" method
method "Forward/reverse rotation pulse train" method
Maximum 100,000Hz 1,000,000Hz
frequency

Automatic trapezoidal

Acceleration/ Automatic trapezoidal . . .
. . . acceleration/deceleration, approximate
deceleration type acceleration/deceleration . .
S-pattern acceleration/deceleration
Unit pulse,um,10-*inch,mdeg
-999 999 to +999.999 pulse -2,147,483,648 to +2,147,483,647 pU'Se
Positioning range -999,999 to +999,999 mm -2,147,483,648 to +2,147,483,647 mm "
itioni . N
grang -999,999 to +999,999 inch -2,147,483,648 to +2,147,483,647 inch"!
-999,999 to +999,999 deg -2,147,483,648 to +2,147,483,647 deg”!
Program language Sequence program (FROM/TO instruction, BFM direct designation)
Position data 1 point (set in sequence program) 1 point (set in sequence program)*2
gqc;r:]r;:tlour;sc;f ) Connectable
P (Differential line driver, open collector)
generator
Detection of
absolute position
(Reads out the Using the ABS instruction of the PLC
current value of
ABS.)
* PLC input/output: 8 points occupied
(Each point can be used as either the input
* PLC input/output: 8 points occupied or output point.)
Others (Each point can be used as either the input |+ The length of the shortest pulse train output

or output point.) from the dedicated start terminal is 1 ms.
» During positioning operation, the operation
speed can be freely changed.

*1. The positioning range can be set in the range of -2,147,483,648 to +2,147,483,647 pulses.
*2. 200 points (table) can be set for the table type positioning operation.
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Common Items

3 Comparison of Specifications

3.1 Comparison of Performance Specifications

3.1.3 Positioning Special Function Unit [FX2N-10GM, FX2N-20GM] 9
|
S
Model FX2N-10GM FX2N-20GM §
w
Number of control 1 independent axis 2 independent/simultaneous axes

axes B
Interpolation - 2-axes liner interpolation, circular interpolation S
= e} E
Pulse output Open collector system Open collector system §§5

system ]

Pulse output

"Pulse train + direction" method

method "Forward/revers rotation pulse train" method
Maximum 200,000Hz
frequency 200,000Hz (100,000Hz during interpolation operation)

=

Acceleration/
deceleration type

Automatic trapezoidal acceleration/deceleration

uoijPBuU0) T
s dwexg 2}

Unit

pulse,um,10™*inch,mdeg

Positioning range

-999,999 to +999,999 pulse
-999,999 to +999,999 mm
-999,999 to +999,999 inch
-999,999 to +999,999 deg

Program language

Cod number system, table system

Cod number system

Position data

Block designation: 0 to 99 (100 blocks)*1

Block designation (X-axis, Y-axis, 2 axes
simultaneously): 0 to 99 (100 blocks)

Connection of
manual pulse
generator

Connectable
(Open collector system)

Detection of
absolute position
(Reads out the
current value of

Set in parameter

ABS.)
* PLC input/output: 8 points occupied
PLC input/output: 8 points occupied (Each point can be used as either the input
(Each point can be used as either the input or output point.)
Others or output point.) + Without main unit, this unit can perform

Without main unit, this unit can perform
individual operation.
This unit can perform teaching operation.

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

*1.  Up to 100 points (table) can be set to perform the table type positioning operation.
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Common Items

3 Comparison of Specifications

3.2 Comparison of Operation Modes

3.2 Comparison of Operation Modes
Built-in
positioning
Positioni ti function FX2n-1PG
os! '°';';‘t%e‘r’sera on Description FX30G PLC Z(NE) FX2N-10PG | FX2n-10GM | FX2n-20GM
(main unit)
FX3u-2HSY-
ADP(FX3u)
Jogging operation
Speed  Jogging speed If forward/reverse v
rotation command is Drive to
£ input, the motor will Increment v v v v
Start rotate in the forward/ instruction is in
JoOGA— > reverse direction. substitution.
command
Mechanical zero return
Mechanical zero return start command will start
c Zeroreturn | the zero return
Speed S;i:g speed operation at the
T I specified speed. At the
A A A |completion of v v v v v
Origin DOG input: ON Start | echanical zero return,
CLEAR signal will be
CLEART]
signal output.
DOG search function is
adopted for each unit.
Electric zero return SETR instruction  will
Speed  Maximum speed return the workpiece to
T / X the set electric origin at — — - v v
the maximum speed set
A X
Electric origin start | by parameters.
1-speed positioning Start command will start v
Speed  Operation speed operation at the .
specified operation Drive to
speed, and the Increment/ v v v v
A TarAget operation will be Absolut'e
Start ) positon | Stopped at the target !nstructlons are
Transfer distance i In use.
le = position.
2-speed positionin
P po ’ g Start command will
eration .
Speed sppeeg(% Operation :ratr:ffedr_ tftle Wor(lle;le?e v
speed(2) O the distance a )
: operation speed (1), - v v v Pulsg train
I . function of
and then to the distance Pulse trai direct
StartTransfer  Transfer (2) at operation speed uise frain | direct
distance() _distance(2) | (2) function of | connection
' direct instruction
v connection |will perform
Multi-speed operation The workpiece will The tabl instruction | this
p1__ P2 _p3_ |Change the speed by etable  will perform | operation.
Speed k————¢——3—3 |the specified transfer operation | thjg Operation of
| ! | | |distance. - - (contln'uous operation.  |only one
! Vi vz I' | The left figure shows an operation) axis is
i function will ibl
A example of 3-speed p thi possible.
Start operation. pertorm this
operation.
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Common Items

3 Comparison of Specifications

3.2 Comparison of Operation Modes

Built-in Q
positioning =
I . function i
Pos't'°rr‘)';‘t%e‘r’serat'°” Description FX3uc PLC FXZ(’_“I';)PG FX2N-10PG | FX2N-10GM | FX2N-20GM g
(main unit)
FX3u-2HSY- B
ADP(FX3u) o
During direct ég%
Stop with interruption connection operation to ss”’
Ignoring the target position (x, y) @
L?gtﬂ::;igg Target f'at a vecth speed, if
Y-axis position | Interrupt |npgt turns ON, - - — - 4
% x, y) the speed will be ApX
Interrupt input | reduced, and then the om
Start point X-axis positioning operation § ES
will be stopped. g»_-%
Start command will start >
operation, and the
Stop with interruption operation will be
Speed Operation speed stopped at the target
position.
T / | i \ During operation, if - - v v —
X AN ZAN interrupt input turns ON,
Speed Interrupt  Targel | yhe gheed will be
et position reduced, and then the
operation will be
stopped.
.1-speed.positioning with If interrupt input turns
interruption ON, the workpiece will v
Speed ~ Operation speed go the specified transfer | |nterrupt
T A | \ distance at the same positioning v v v v
| speed, the speed will be |instruction
Sﬁrt ,merru[ﬁon command | eéduced, and then the | performs this
. operation will be operation.
Transfer distance stopped.
The operation starts at
2-speed positioning with operation speed (1) F)y
speed reduction start °‘.’mm.a”d' During
operation, if the speed
Operation _ reduction command is
Speed  speed(t) Operst;m input, the speed will be v
sPeed® | reduced to operation - a - a
! speed (2). After that,
Start Speed reduction Stop the operation will be
command command | continued at operation
speed (2) until the stop
command is input.
Ifinterrupt input(1) turns
ON, the speed will be
2-speed positioning with reduced to the 2nd
interruption speed. After that, if
Transfer | interrupt input(2) turns
Speed 1stspeed  dislance | ON, the operation will _ _ v v v
| 2nd speed; be stopped after moving
£ L1 | the specified transfer
Start Interrupt  Interrupt distance at the 2nd
input(1)  input(2) speed, but the speed
will be reduced just
before stop.
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Common Items

3 Comparison of Specifications

3.2 Comparison of Operation Modes

Built-in
positioning
Positioni ti function FXon-1PG
os! '°rr‘)';‘t9t’e‘r’sera ion Description FXaUG PLC Z(NE) FX2N-10PG | FX2n-10GM | FX2n-20GM
(main unit)
FX3u-2HSY-
ADP(FX3u)
v
) . Variable speed
Variable-speed operation pulse output v
Speed Operation will be instruction will Operations
T F 7 performed at the be input to v with _ _
i A A X Opef{ﬂt.lon speed perform this acceleration/
Start Speed Speed  Stop specified by PLC. operation. deceleration
change change Available at performs
Ver.2.00 or
later.
Direct connection _ _ v
Veaxis Target The workplecclalwnll goto If interpolat-
position (x,y) |the target position at the ion
YF=—=—77 == specified vector speed - — — — . .
I . . instructio-ns
| (interpolation are
Start point oaxis operation). consecut-
ively setin
Circular interpolat the
Ireular interpolation The workpiece will go to program,
ow . Target position (x, y) |the specified target the next
N “: Radius: -r position (x, y) along the motion will
Start \\___;1'CCW Target arc at the spgmﬂed _ _ _ _ be automati-
point position circumferential speed. cally started
_,4,%\(x, y) This operation performs without stop
Startpoint’s 2™\ s ¢ | PV SPecifying center of operation
Solid line — :cw Dotted line - :ccw | coordinate or radius. (pulse train
function).
Table operation
No.| Position |Speed | e The positioning control v v
0| 200 | 500 program can be set in - - 200 points, |100 points, -
1 500 | 1000 the table. maximum maximum
2 | 1000 | 2000
Manual pulse generator
operation
Input pulse:
o 30 kHz or less M | i
ase anual operation can v v v
Manualtpulse phésg_lm be performed by _ _
generalor, e T U UL | manal pulse 30 kHz, 2 kHz, 2kHz,
otc. generator. maximum  [maximum |maximum
Servo amplifier l
drive unijt o
- Magnification
oy Dividing ratio
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FX3u/FX3uc Series Programmable Controllers
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User’s Manual [Positioning Control Edition]
B. Built-in Positioning Function
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Foreword

"B. Built-in Positioning Function" describes "positioning" function incorporated in the MELSEC-F 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 description of the examples of connection:

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 page currently opend.
1st line: Shows the title of the manual.

2nd line: Shows the title of the division.

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

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

Indexes the title of
division.

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

r

FX3UFX3UC Series PLC User's Manual - Positioning Control Edition

Nor
- I - 1
u Built-in Positioning Function

J\

-
4 Before Programming

4.2 Vanous Flags for Opavation Commands'J

-

4.3.8

1
Change in Logic of interrupt input Signal {DVIT Instruction) 1
|

4.3.9

Turn "Interrupt signal logic reverse” flag ON or OFF to specify the logic of the interrupt input signal of each |

interrupt positioning (DVIT) instruction

—» For operation of DVIT instruction, refer to Chapter ol
—» For details on the interrupt input signal designation method, refer to|

susvowog B

Subsection 4.3.7.

Pulse output
destination device

“Interrupt signal logic
reverse” flag

Description 1

Y000
Y001
Y002

Y003™!

MB34T
MB35T
MB3ET
MBITT

‘OFF: Positive logic (Tuming on the input will turn on the
interrupt input signal )

ON: Negative logic (Turning off the input will turn on the
interrupt input signal_}

connected to the FXau PLC.

Caution:

command deviee will turn on the interrupt input signal.

1
1
1
1
1
*1.  Devices related to Y003 (pulse output destination) are valid only if two FXsu-2HSY-ADP adapters are |
1
1
1
1
1

Acceleration/Deceleration by PLSV Instruction

Shows the version number
of the compatible PLC.

Y €EWa— Compatible
series

Shows the compatible
version numbers.

e—\/er. 2.00: Version

a0 below 2.00
e Ver.2.00 —: Version 2.00
d or later

Using the FX3u/FXauc PLC of Ver. 2.00 or later, if the MB338 (acceleration/deceleration operation] is urned |
on, the variable speed pulse output (PLSV) instruction will be activated to accelerate/decelerate the

operalion

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

deceleration time.

—» For operation of PLSV instruction, refer to Chapter 1%

Maximum spead
P 1
v LY

4

'
7

Output S
pulsa
frequancy

Bias speed
Initial valua: O Hz

Initial value: 100,000 Hz \
A==

Pt | Bias speed

4L

Acceleration
tima

Deceleration time

Initial value: 100 ms Initial value: 100 ms

Caution:

Shows the reference.

+ Toenable acceleration/deceleration, turn on the MB338 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 the operation. This means that acceleration/
deceleration cannot be specified for each pulse output destination device.

|
1
B-43 | _U

This area shows the
reference document

(the reference document is
shown next to " ").

* If the reference is in

"A. Common items"
division, the chapter,
section, or subsection
number will only be shown
next to "—".

-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.
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|
1. Outline
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This chapter describes the outline of positioning control. Note that the general outputs of the FX3uc PLC and
FX3u-2HSY-ADP high-speed output special adapter are needed for positioning control.
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1.1 Features

1) The general outputs of the FX3uc PLC can control up to 3 axes for the positioning operation.

Apx.
2) If one high-speed output special adapter (FX3u-2HSY-ADP) is connected, the adapter can control up to 2 gm
axes for the positioning operation. If two high-speed output special adapters are connected, the adapters S g
can control up to 4 axes for the positioning operation. 0o

o

3) The positioning instruction (applied instruction) of the FX3u/FX3uc PLC is used for positioning control.
4) The general outputs of the FX3uc PLC can output a pulse train of 100 kHz (open collector system).

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

6) FX3u-2HSY-ADP high-speed output special adapter can switch the output method between "pulse train +
direction" method and "forward/reverse rotation pulse train" method.

o If the general outputs of the FX3uc PLC is used:

| 3axes, maximum N EXauc PLC . Number of controllable axes

| Servo amplifier (drive unit)etc. | To check the PLC model,

" refer to Section 1.3.

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

For a detailed description of
the input/output specifications,
- refer to Section 2.4 and
wclclo "TEEE Qgu1olo) Section 2.5.

* * * For the examples of

- connection, refer to the
Appendix.

o [f FX3U-2HSY-ADP adapters are connected to the FX3u PLC:

4 axes, maximum
|l | . Number of controllable axes

| Servo amplifier (drive unit)etc. |

P FX3U-2HSY  Fxau PLC To check the PLC model,
-ADP " refer to Section 1.3.

= |

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

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

For the examples of
" connection, refer to the
Appendix.
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1.2 Setup Procedure for Positioning Control

DESIGN PRECAUTIONS @ DANGER

» Provide a safety circuit on the outside of the PLC so that the whole system operates to ensure the safety even
when external power supply trouble or PLC failure occurs.

Otherwise, malfunctions or output failures may result in an accident.

1) An emergency stop circuit, a protection circuit, an interlock circuit for opposite movements, such as normal
and reverse rotations, and an interlock circuit for preventing damage to the machine at the upper and lower
positioning limits should be configured on the outside of the PLC.

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

Design external circuits and mechanisms to ensure safe operations of the machine in such a case.

3) When some sort of error occurs in a relay, triac or transistor of the output unit, output may be kept on or off.
For output signals that may lead to serious accidents, design external circuits and mechanisms to ensure safe
operations of the machine in such cases.

DESIGN PRECAUTIONS &C AUTION

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

» Install in a manner which prevents excessive force from being applied to the built-in connectors dedicated to
programming, power connectors and I/O connectors.
Failure to do so may result in wire breakage or failure of the PLC.

WIRING PRECAUTIONS @ DANGER

» Cut off all phases of the power source externally before installation or wiring work in order to avoid electric shock
or damage of product.

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

WIRING PRECAUTIONS AC AUTION

» Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt out.

» Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt 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 in the FX3u Series main
unit with a 2mma2 or thicker wire.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the manual of the
PLC main unit).

» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal in the FX3uc Series
main unit with a wire as thick as possible.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the manual of the
PLC main unit).

*  When drilling screw holes or wiring, cutting chips or wire chips should not enter ventilation slits. such an accident
may cause fire, failures or malfunctions.

» Use the product in such a status that excessive force is not applied on 1/O connectors.
Failure to do so may result in wire breakage or failure of the PLC.
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WIRING PRECAUTIONS AC AUTION

» Fit the I/O cables securely to the designated connectors.
Contact failures may cause malfunctions.

» Perform wiring properly to the FX3u Series main unit and FXoN/FX2N Series extension equipment of the terminal
block type in accordance with the following precautions.
Failure to do so may cause electric shock, short-circuit, wire breakage, or damages to the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.

» Observe the following items to wire the lines to the European terminal board. Ignorance of the following items may
cause electric shock, short circuit, disconnection, or damage of the product.

o
o
3
3
o
=]
@
3
2
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- The disposal size of the cable end should follow the dimensions described in this manual. ApX
- Tightening torque should be between 0.22 to 0.25 Nem. om
- Twist the end of strand wire and make sure there is no loose wires. % El
- Do not solder-plate the electric wire ends. %%

- Do not connect electric wires of unspecified size or beyond the specified number of electric wires.
- Fix the electric wires so that the terminal block and connected parts of electric wires are not directly stressed.
* Properly perform wiring to the FX Series terminal blocks following the precautions below in order to prevent
electrical shock, short-circuit, breakage of wire, or damage to the product:
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.

STARTUP AND MAINTENANCE
{>ODANGER
* Do not touch any terminal while the PLC's power is on.
Doing so may cause electrical shock or malfunctions.
» Before cleaning or retightening terminals, externally cut off all phases of the power supply.
Failure to do so may expose you to shock hazard.
» Before modifying the program under operation or performing operation for forcible output, running or stopping,

carefully read the manual, and sufficiently ensure the safety.
An operation error may damage the machine or cause accidents.

STARTUP AND MAINTENANCE
A /N\CAUTION
* Do not disassemble or modify the PLC.
Doing so may cause failures, malfunctions or fire.
For repair, contact your local Mitsubishi Electric distributor.
» Before connecting or disconnecting any extension cable, turn off power.
Failure to do so may cause unit failure or malfunctions.
» Before attaching or detaching the following devices, turn off power.
Failure to do so may cause device failure or malfunctions.
- Peripheral devices, expansion boards and special adapters
- 1/O extension units/blocks and terminal blocks
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Built-in positioning function

Refer to Chapter 1

Outline

Refer to Chapter 2

Specifications on incorporated
positioning function

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

e|nput/output specifications

Refer to the manual of each motor.

Motor specifications ——=o Motor

specifications
ePerformance

Refer to Division A
"Common ltems".

System configuration and unit selection

Refer to Chapter 2
and Appendix.

Wiring

Refer to Chapter 4.

Setting of PLC side

Setting of servo amplifier parameters

Refer to Chapter 4.

Related devices

Refer to Chapter 5

Operation test

Refer to Chapter 6 to 11.

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

specifications
eMotor capacity

System configuration
eUnit selection

Wiring

sWiring of power supply, input, and
output lines

esExample of connection to servo amplifier

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 of positioning instruction

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

The Built-in positioning function is compatible with the PLCs having the following version numbers.

o
o
3
3
o
=]
@
3
2

Compatible version

Date of production Remarks
number

Compatible PLC

Ver. 2.20 (initial Equivalent to FXsuc PLC Ver. 2.20 J3@
FXsu PLC o After May 2005 Functions specified as "Ver.2.00 or 3%%
product) or later e . S
later" in this manual are applicable. 5=
«Q
Ver. 1.00 (initial After January 2004
product) or later
« DVIT instruction function is added. ApX
Ver. 1.30 or later After August 2004 - Designation of interrupt input om
signal 33
=1
Functions specified as "Ver.2.00 or §'“’
later" in this manual are applicable.
+ TBL instruction is added.
FX3uc PLC - 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 function is
added.
- Designation of destination for
CLEAR signal to be output

1. Version number check
Monitor the D8001 special data register to know the PLC version number.

D8001
PLC type and Lo . .
version L |— Version information (Example: Ver. 1.00)
PLC type (Example: 24 = FXaN/FXaNnc/FX3u/FX3uc PLC)

2. Description of production number
A label is affixed to the right side (viewed from the front) of the PLC. The serial number is written on this label.
The control number included in the serial number shows the date of production.

Example: FX3U-48MR/ES (manufacturer's serial number: 570001)
e N\

MITSUBISHI  "ReEARoieR
Right side MODEL FXsu-48MR/ES

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

SERIAL i 570001 |

C@US LISTED 80M1 INDJ CONT. EQ. ce

"\MITSUBISHI ELECTRIC| CORPORATION
\__MADE IN JAPAN J

“saon

7
—|: |— Control number
Month (Example: July):(1 to 9 = January to September,
X = October, Y = November, Z = December)

Year (Example: 2005): Last digit of year
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1.4  Version Numbers of Compatible Programming Tools

The Built-in positioning function depends on the version of the FX3u/FX3uc PLC. Select a PLC having
optimum version number to create programs.
— For details on version numbers of compatible PLCs, refer to Section 1.3.

1) FX3uPLC
VORI Model Version number of
number of FX3u . Remarks
PLC (Software model) | compatible GX Developer
GX Developer
« S rts FX3U PLCs (Ver.2.00 or later).

Ver.2.00 or later |SWCID5C-GPPW-J Ver. 8.23Z or later upports FXaU PLGs (Ver 2.00 or later)

SWILID5C-GPPW-E Model selection: FX3U(C)

*1. Depending on the version of GX Developer, the model selection may be set to FX3uc.
2) FXsuc PLC

Version number Model Version number of

of FXsuc PLC | (Software model) |compatible GX Developer FEIMERLE

Supports FX3uc PLCs (Ver.1.00 or later).

ver-1.00 orlater Ver.813P or later Model selection: FX3uc
GX Developer
Supports FX3uC PLCs (Ver.1.30 or later).
Ver.1.30 or later | SWOID5C-GPPW-J Ver.818U or later o e oeton, FXuc
SWHDSC-GRPWE S rts FX3uc PLCs (Ver.2.00 or lat
Ver.2.00 or later Ver.8.23Z or later upports s (Ver.2.00 or later).

Model selection: FX3U(C)"!

*1. Depending on the version of GX Developer, the model selection may be set to FX3uc.

1.5  Assignment of Input/Output Numbers

1.5.1 Assignment of Input Numbers

Assign the input numbers of the FX3u/FX3uc PLC as follows:

Application |Input number Remarks
Stop command All input Connect the line to any input.
points If the line-connected input is turned on, turn off the positioning instruction signal.
Zero return All input Connect the line to any input.
command points If the line-connected input is turned on, turn on DSZR or ZRN instruction signal.
Connect the line to the input of the near-point signal (DOG) specified by DSZR or
ZRN instruction.
— For details on the near-point signal of DSZR instruction, refer to Section
6.2.
— For details on the near-point signal of ZRN instruction, refer to
. Section 6.3.
Near-point .
signal Al mput .
(DOG) points Point:
» To use DSZR instruction:
If X000 to X017 of the main unit are set for the near-point signal (DOG), the
near-point signal (DOG) will be monitored at 1ms intervals.
* To use ZRN instruction:
If X000 to X007 of the main unit are set for the near-point signal (DOG), the
interruption function will be used for processing of the near-point signal (DOG).
Zero-phase Connect the line to the input (X000 - X007) specified for the zero-phase signal (this
) X000 to 007 |. ) e : .
signal input is specified by DSZR instruction).
Al input Connect the line if it is necessary to use the absolute position detection system.
ABS read . Connect the line to the input specified by the ABS instruction.
points L . . .
Use 3 consecutive input points for this function.
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1.5 Assignment of Input/Output Numbers

Application |Input number Remarks e
3
All input Connect the line to any input. 3
JOG command oinFt)s If the line-connected input is turned on, turn on DRVI instruction for the jogging %
P motion. 3
The interrupt input depends on the pulse output destination specified by DVIT
instruction as shown in the following table. If the version number of the PLC is
above the following number, the interrupt input can be specified. I3
Pulse output destination interrupt input ggg
Y000 X000 =
Y001 X001
Y002 X002 Apx.
Y003 X003 er
23
2o
FX3uc PLC Ver. 1.30 or later S
If the interrupt input designation function is used, the D8386 £~X3uc
register (interrupt input designation register) can specify the
interrupt input number (X000 - X007) for each pulse output
destination.
— For details on the interrupt input designation method, refer to
Subsection 4.3.7.
Interrupt input X000 to 007 2
FX3u/FX3uc PLC “ Ver. 2.00 or later: X3
. . . . S U
If the interrupt input designation function is used, the D8386
register (interrupt input designation register) can specify the
interrupt input number (X000 - X007) for each pulse output £X3uc
destination, or the User interrupt input command flag can be
specified.
— For details on the interrupt input designation method, refer to
Subsection 4.3.7.
The User interrupt input command flag 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
Y003™ M8463
Connect the line to any input.
If the line-connected input is turned on, turn on the forward limit flag.
The forward limit flag depends on the pulse output destination as shown in the
following table.
Forward . Pulse output destination Forward limit flag
rotation limit Allinput
i Y000 M8343
(LSF) points
Y001 M8353
Y002 M8363
Y003™ M8373
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Application |Input number Remarks

Connect the line to any input.

If the line-connected input is turned on, turn on the reverse limit flag.

The reverse limit flag depends on the pulse output destination as shown in the
following table:

) Pulse output destination Reverse limit flag
Reverse rota- All input
tion limit (LSR) points Y000 M8344
Y001 M8354
Y002 M8364
Y003 M8374

*1. Y003 can be specified as the pulse output destination only if 2 high-speed output special adapters are
connected to the FX3uU PLC.

*2. Ver.2.20 is assigned to the initial product of the FX3uU PLC.

1.5.2 Assignment of Output Numbers

1. FX3uc Series main unit (transistor output)

Application nlunr::glr Remarks
f’;lljseetgaul?piltgnal igg? Connect the line to the output (Y000 - Y002) specified for the pulse output
destination) Y002 designation (this output is specified by the positioning instruction).
Direction signal Al output Connect the line to any output.
(Rotational .« | Connect the line to the output specified for the rotation direction signal (this signal
direction signal) points is specified by the positioning instruction).
Connect the 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
DSZR/ZRN instruction. If 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
FX3UcC PLC Ver. 2.00 or later:
CLEAR signal All OUtEUt If the CLEAR signal designation function is used, the clear X 3uc
g ints"”
points signal device specification register can specify an output for =
each pulse output destination.
— For details on the CLEAR signal designation 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. Specify the output number for transistor output.
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2. High-speed output special adapter g
3
L ] Output number 3
Application | Terminal Remarks 51
1st 2nd 3

Connect the line to determine the pulse train signal or the forward
rotation pulse train for the 1st axis of each high-speed output
YO0/2+ Y000 Y002 special adapter. ' o
Pulse train sig- YO0/2- 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.

ur-jing

uoioun4
Buiuonisod

train Connect the 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+ Y001 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.

p

uonoBuUUN) S

o

a|dwex3

Connect the 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 ) Y4/6- Y004 Y006 |For the 1st adapter, specify Y004 as the rotation direction signal
Direction sig- 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 the 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 the line if it is necessary to use DSZR/ZRN instruction to
output the CLEAR signal.

Using the CLEAR signal designation function, specify the output
number for transistor output. In this case, do not specify a device
if the device is already specified as the rotational direction signal
output for a pulse output destination by the clear signal device
specification register.

— For details on the CLEAR signal designation
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

CLEAR signal . Pulse output destination
signa All output points ™!

Point:

The CLEAR signal output initially set for DSZR/ZRN instruction is
the same output as the direction signal (rotation direction signal,
reversed pulse train). Be sure to specify the output number of
the other transistor output using the CLEAR signal designation
function.

*1. Specify the output number for transistor output.
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1.5.3 Connection of High-Speed Output Special Adapter

1. When FX3U-16MR/ES uses an instruction that needs the high-speed inputting operation, the
main unit should have enough input terminals. Before selecting main unit, be sure to check
the number of input points needed for operation.

2. 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

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

4. If 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 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 the line to both output terminals.
Connect the line to 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,D PWM instruction instruction
RVI,DRVA instruction.
Will be turned on and off. PWM (FNC 58)
. . instruction, however, is not compatible with the
When those instructions . .
. . o . . relay output. For this reason, do not use this .
FX3u Series main unit | in execution, assigned . ! : . Will be turned
. |instruction. (Operation will not be performed
of relay output type |outputs turn ON (LED is . on.
ON) properly due to delay in response output,
chattering of the contact, aged contact, etc.
For this reason, do not use this instruction.)
ngh-slpeed output Will be turned on. Will be turned on. Will be turned
special adapter on.
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Block diagram o)
FX3u Series main unit =
Sequence program =
FX3U-2HSY FX3U-2HSY g
-ADP -ADP @
| FNC 158 130000|K20000 Y000 | Y004
1st DRVI
FNC 158 oD
i TN 198 1K15000 K10000, Y001 | Y005 SiE
FNC 159
ond i TR Te? [K10000K10000| Y002 | Y006
Apx.
] FNDCRQ/?‘) K1000 | K5000 | Y003 | Y007 om
ok
Y002 Y000 g
Y003 Y001 T
Y006 Y004 v v v l
Y007 Y005 | I 1 I
Y000 Y001 Y002 Y003 Y004 Y005 Y006 Y007
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2.

Specifications

DESIGN PRECAUTIONS @ DANGER

» Provide a safety circuit on the outside of the PLC so that the whole system operates to ensure the safety even
when external power supply trouble or PLC failure occurs.

Otherwise, malfunctions or output failures may result in an accident.

1) An emergency stop circuit, a protection circuit, an interlock circuit for opposite movements, such as normal
and reverse rotations, and an interlock circuit for preventing damage to the machine at the upper and lower
positioning limits should be configured on the outside of the PLC.

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

Design external circuits and mechanisms to ensure safe operations of the machine in such a case.

3) When some sort of error occurs in a relay, triac or transistor of the output unit, output may be kept on or off.
For output signals that may lead to serious accidents, design external circuits and mechanisms to ensure safe
operations of the machine in such cases.

DESIGN PRECAUTIONS AC AUTION

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

» Install in a manner which prevents excessive force from being applied to the built-in connectors dedicated to
programming, power connectors and I/O connectors.
Failure to do so may result in wire breakage or failure of the PLC.

DISPOSAL PRECAUTIONS AC AUTION

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

TRANSPORTATION

PRECAUTIONS ACAUTION

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

» The PLC is precision equipment. During transportation, avoid impacts larger than that is specified in the manual
of the PLC main unit. Failure to do so may cause failures in the PLC.
After transportation, check the operations of the PLC.
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21 General Specifications

For the general specifications on the FX3u/FX3uc PLC, refer to the following manuals. Note that the general
specifications on the high-speed output special adapter are the same as the PLC excluding the specifications
shown in the following table.

— For the general specifications on the FX3u PLC, refer to the FX3u Hardware Edition.

— For the general specifications on the FX3uc PLC, refer to the FX3uc Hardware Edition.
Item Specifications
Withstand voltage | 500V AC, for 1 minute In accordance with JEM-1021
. . 5M Q or more using 500V DC Between output terminal of high-speed output
Insulation resistance | . e cter special adapter and grounding terminal of PLC.

2.2 Power Supply Specifications

For the power supply specifications of the FX3u/FX3uc PLC, refer to the following manuals. The power
supply specifications of the high-speed output special adapter are shown in the following table.

— For the power supply specifications on the FX3u PLC, refer to the FX3u Hardware Edition.
— For the power supply specifications on the FX3uc PLC, refer to the FX3uc Hardware Edition.

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

Performance Specifications

Model

FX3uc PLC
(main unit, transistor output)

FX3u-2HSY-ADP""

Number of control axes

3 independent axes

2 independent axes

Interpolation

Pulse output system

Open collector system

Differential line driver system

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

Automatic 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, Y001, and
Y002) of the main unit.

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

Connect this adapter to the main unit to
use the differential line driver type pulse
train. This is because the main unit
cannot output this type of pulse train.
Use this adapter in place of the general-
purpose outputs (Y000 - Y007)*2 of the
main unit.

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

*2. 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 FX3U-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

241

FX3u Series main unit (24V DC Input)

This section describes the input specifications of the FX3u Series main unit. By the way, 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

24V DC input specifications

Input signal voltage All inputs 24V DC+10%
X000 to X005 3.9kQ

Input impedance X006,X007 3.3kQ
X010 or later 4.3kQ
X000 to X005 6mA/24V DC

Input signal current X006,X007 7mA/24V DC
X010 or later 5mA/24V DC

X000 to X005 3.5 mA or more
~|!nput ON X006,X007 4.5mA or more
Input sensitivity |current
current X010 or later 3.5 mA or more
Input OFF All inputs 1.5mA or less
current
Input response time All inputs Approx. 10 ms’!
. . No-voltage contact input
Input signal type Allinputs NPN/PNP open collector transistor
Circuit insulation All inputs Photo-coupler insulation

Indication of input motion

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 or the interrupt input
of DVIT instruction, the input response time will be as shown in the following table.

Input Input response time
X000 to X005 5us
X006,X007 50us
1. Internal input circuit
¢ Sink input line connection
Main unit | Fuse
= L
(W) =
L
— : T N
24v| |ov | =Class-D
S/S grounding
oV
24V J

Input
impedance

* Source input line connection
Main unit

I Fuse
(Wl = = L
L
— : T N
24V| |ov = Class-D
grounding

ofl. |
<|"|&a[ |
L]

24V

Input
impedance

o
o
3
3
o
=]
@
3
2
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24.2

FX3uc Series main unit (24V 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 24V 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 to X017 4.3kQ
X000 to X005 6mA/24V DC
Input signal current X006,X007 7mA/24V DC
X010 to X017 5mA/24V DC
X000 to X005 3.5 mA or more
~ |InputON X006,X007 4.5mA or more
Input sensitivity |current
current X010 to X017 3.5mA or more
ICTJF;:J;:?FF All inputs 1.5mA or less
Input response time All inputs Approx. 10 ms”!
Circuit insulation All inputs Photo-coupler insulation
Indication of input motion - Monitored using display module

1.

If inputs X000 to X007 are assigned to the zero-phase signal of DSZR instruction or the interrupt input

of DVIT instruction, the input response time will be as shown in the following table.

Input Input response time
X000 to X005 5us
X006, X007 50us
1. Internal input circuit
Main unit J | Fuse
=TT ? =24V DC
T X = T
—{ == T @
Class-D grounding
COM
Dl o
X1

Input impedance
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2.5 Output Specifications

o
o
3
3
o
=]
@
3
2

2.5.1 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 3@
restriction, refer to the following manual: 5%%
— Refer to the FX3uc Hardware Edition. Sz
«Q
Item Transistor output specifications
External voltage All outputs 5to 30V DC A
Y000 to Y003 0.3 A/point The total load current of the common PX.
Resistance load i items (16 points) should be 1.6 A or 9%‘
Y004 to Y017 0.1A/1point less 33
: £
Maximum load 7.2W/1point S
Y000 to Y003 (24V Dg) The total load of the common items
Inductive load 2 AW oomt (16 points) should be 38.4 W or less at
~Wripoin 24V DC.
Y004 to Y017 (24V DC)
Open-circuit leakage current All outputs 0.1 mA or less at 30V DC
ON voltage All outputs 1.5V
Y000 to Y003 5 us or less at 10 mA or more (5 to 24V DC)
OFF—ON
. Y004 to Y017 0.2 ms or less at 100 mA (at 24V DC)
Response time
Y000 to Y003 5 us or less at 10 mA or more (5 to 24V DC)
ON—OFF
Y004 to Y017 0.2 ms or less at 100 mA (at 24V DC)
Circuit insulation All outputs Photo-coupler insulation
Indication of output motion - Monitored using display module

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 24V DC).

Item Description
Operation voltage range 5to 24V DC
Operation current range 10mA to 100mA

Output frequency 100 kHz or less

1. Internal output circuit

5to 24V DC
FX3uc Series +

: . i
main unit |
Pulse train signal

3

Servo amplifier
(Drive unit)

<]
]

@ Direction signal

KX ’
EYE “I‘l.' I‘yl"
L
@ = Grounding™
[com1

*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.
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25.2

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

This section describes the output specifications of high-speed output special adapter (FX3uU-2HSY-ADP).

Item

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

Output system

Differential line driver system (equivalent to AM26C31)

Load current

25 mA or less

Maximum output frequency

200KHz

Insulation

Photo-coupler and transformer insulate PLC from external lines of its outputs, and
transformer insulates each SG.

Cable length

10 m, maximum

1. Internal output circuit

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

¢To connect to photo-coupler: Servo amplifier

Pulse train, (Drive unit)

forward rotation pulse train

O]

Equivalent to -&-5V
AM26C31 %
\

S
DAL

KX

-

Direction signal, reverse
rotation pulse train

[Y4/6+]
| mff
Ya/6- —4 ¥
= Grounding™
[sGA

5
77 SGA™

Servo amplifier
(Drive unit)

eTo connect to differential line receiver:

Pulse train,
forward rotation pulse train

-<
RN
-
w
F

— 11—

Equivalent to -5V
AM26C31 Fé
\%

<
G

Direction signal, reverse
rotation pulse train

3|
El

R

77 SGB™

v

L Grounding™ m

o
& |3
—1—4

*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 positioning function Built-in in the FX3u/FX3uc PLC are shown in the following table:

Positioning instruction

Mechanical zero return

DSZR
instruction

zero return
with DOG
search
function

ZRN
instruction

zero return

Operation

Creep Zero return
speed speed
e}
[0]
]
Q.
n
'y A x
Zero point: ON  DOG:ON Start

(Dog: OFF when ZRN

instruction is used)

on system

Reads out the
current value.

Operation speed

Absolute position detecti
Absolute
value detec-

ABS tion system

instruction | (Reading of
current ABS
value)

1-speed positioning

DRVI Relative

instruction | positioning

DRVA Absolute

instruction | positioning

1-speed positioning with

DVIT Interruption

instruction | positioning

Variable speed operation

Speed

Transfer distance

A
Start

interruption

Target position

Operation speed

e)
3 Transfer
& distance
A A
Start Interrupt
input: ON

Description

If DSZR/ZRN instruction turns ON,
mechanical zero return will be started
at the specified zero return speed. If
the dog sensor is turned on, the speed
will be reduced to the creep speed. If
the zero-phase signal is input, the
operation will be stopped, and the zero
return will be completed.

(If ZRN instruction is used, the dog
sensor will be turned off to stop the
operation.

If ABS instruction turns ON, the current
motor address will be read out from the
servo amplifier.

If DRVI/DRVA instruction turns ON,
the operation will be started at the
operation speed. If the workpiece
comes to the target position, the
operation will be stopped.

If DVIT instruction turns ON, the
operation will be started at the operation
speed. If interrupt input turns ON, the
workpiece will go the specified transfer
distance, but just before stop, the speed
will be reduced.

Refer to

Chapter 6.

Chapter 7.

Chapter 8.

Chapter 9.

PLSV
instruction

Variable
positioning
(Variable
Speed Pulse
Output)

Operation without

Acceleration/Deceleration
Operation speed

Speed

Start

Speed Spe‘

ed Instruction:

change change Deactivated

Operation with

Acceleration/Deceleration*!
Operation speed

Speed

f ey

A A
Start Speed Speed Instruction:
change change Deactivated

If PLSV instruction turns ON, the
operation will be started at the
specified operation speed. If the
operation speed varies, the speed will
accelerate/decelerate, and the
operation will be continued at the
varied speed. If PLSV instruction is
deactivated, the speed will decelerate,
and then the operation will stop.

Chapter 10.

TBL
instruction
*1

Positioning
using batch
setting
method

No. |Position|Speed| Instruction
1 1000 | 2000 DRVI
2 | 20000 | 5000 | DRVA
3 50 1000 DVIT
4 800 |10000| DRVA

Preliminarily set the positioning point
by parameters. If TBL instruction turns
ON, the workpiece will be transferred
to the specified point.

Chapter 11.

*1. This instruction is compatible with Ver.2.00 or later.

o
o
3
3
o
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3. Connection of Input/Output Lines and Tightening Torques

This chapter describes how to connect the input/output lines and the terminal tightening torques.

WIRING PRECAUTIONS @D ANGER

» Cut off all phases of the power source externally before installation or wiring work in order to avoid electric shock
or damage of product.

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

WIRING PRECAUTIONS AC AUTION

» Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt out.

» Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt 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 in the FX3u Series main
unit with a 2mm?2 or thicker wire.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the manual of the
PLC main unit).

* Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal in the FX3uc Series
main unit with a wire as thick as possible.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the manual of the
PLC main unit).
*  When drilling screw holes or wiring, cutting chips or wire chips should not enter ventilation slits. such an accident
may cause fire, failures or malfunctions.
» Use the product in such a status that excessive force is not applied on 1/O connectors.
Failure to do so may result in wire breakage or failure of the PLC.
» Fit the I/O cables securely to the designated connectors.
Contact failures may cause malfunctions.
» Perform wiring properly to the FX3u Series main unit and FXoN/FX2N Series extension equipment of the terminal
block type in accordance with the following precautions.
Failure to do so may cause electric shock, short-circuit, wire breakage, or damages to the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.
» Observe the following items to wire the lines to the European terminal board. Ignorance of the following items may
cause electric shock, short circuit, disconnection, or damage of the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.22 to 0.25 Nem.
- Twist the end of strand wire and make sure there is no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect electric wires of unspecified size or beyond the specified number of electric wires.
- Fix the electric wires so that the terminal block and connected parts of electric wires are not directly stressed.
* Properly perform wiring to the FX Series terminal blocks following the precautions below in order to prevent
electrical shock, short-circuit, breakage of wire, or damage to the product:
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.
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3.1 Terminal Board (M3, M3.5)

A terminal board is adopted for the FX3u Series main unit, FX2N Series input/output extension unit (excluding
some types), and FXoN Series input/output extension block.

o
o
3
3
o
=]
&
=
2

3.1.1  Terminal Screw Size

The terminal screw size of each product is shown in the following table. For details on the crimp-style g?g
terminals, refer to Subsection 3.1.2. isEl
Product Terminal screw Tightening torque “
FX3u Series main unit, FX2N Series input/output powered extension M3
unit, FX2N/FXoN Series input/output extension block 0.5to 0.8Nem Apx
FX Series terminal block M3.5 om
5 O
- - & 3
3.1.2 Termination 8%
o

The size of each crimp-style terminal depends on the size of the terminal screw and the wiring method.
Refer to the following description to select a crimp-style terminal of optimum size.

1. FX3U Series main unit,
FX2N Series input/output powered extension unit, and FXoN Series input/output extension
block

* When one wire is connected to one terminal

Terminal Crimp

¢ 3.2(0.13") screw :?rminal
6.2mm(0.24") » _
or less @"
3.2(0.13"
6.2mm(0.24") Terminal
or less

* When two wires are connected to one terminal
3.2(0.13")
6.2mm(0.24") Terminal Crimp
W screw terminal
or less 6.3mm(0.25") v
%
or more

0 3.2(0.13"
6.2mm(0.24") ' T Terminal

or less 6.3mm(0.25")
ﬁ "~ or more

2. FX Series terminal block

* When one wire is connected to one terminal

Y Terminal Crimp
¢ 3.7(0.15") screw  terminal

6.8mm(0.27")
or less

3.7(0.15")
6.8mm(0.27") 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 less W screw terminal
6.0mm(0.24")
ﬁ or more
¢ 3.7(0.15"
6.8mm(0.27") !_: Terminal
or less l

6.0mm(0.24")
ﬁ or more

3.2 European Terminal Board
The European terminal board is adopted for the high-speed output special adapter and the FX2NC Series
input/output extension block.
3.21 Cable
Applicable cables and tightening torques
Wire size (stranded/single wire) Tightening Termination
torque
Single-wire [0.3 mm? to 0.5 mm2(AWG22 to 20) * To connect a stranded cable, peel the sheath off the
cable, and then twist the core before connection.
2-wires 0.3 mm2(AWG22) ¢ To connect a single-wire cable, just peel the sheath
off the cable before connection.
0.22 to
Rod 2 2 0.25 N.m | ® Rod terminal with insulation sleeve
terminal 0.3 mm~to 0.5 mm (A_WG22'20) (recommended terminal):Al 0.5-8WH
with (Refgr to the ext.ernal view C?f rod (Manufactured by Phoenix Contact)
insulation ;.ermlnal shown in the following « Caulking tool:
sleeve igure.) CRIMPFOX UD6 (Manufactured by Phoenix Contact)
3.2.2 Termination of Cable End
Directly terminate the end of each stranded cable or single-wire cable without a tool, or use the rod terminal
with insulation sleeve for termination.
» Directly terminate end of stranded/single-wire cable: o Stranded wire/solid wire
- Terminate the end of the stranded cable so that "barbed wires"
cannot protrude. i@l
- Do not solder-plate the end of the cable. omm
(0.36")
+ Terminate cable end using rod terminal with insulation sleeve: « Bar terminal with insulating sleeve
_If the ca_ble sh_eath is too thick, |t. may be difficult to insert thg cable Insulating sleeve
into the insulation sleeve. For this reason, select an appropriate cable \]/\ Contact portion
while referring to the external view. @
Manufacturer Model Caulking tool 7 8mm
Phoenix Contact Al 0.5-8WH CRIMPFOX UD6 2.6mm (0.32
(0.117) 14mm(0.56")
3.2.3 Tool
* Totighten terminals, use a purchased small-sized screwdriver whose tip
is straight and is not widened as shown in the right figure. With
Manufacturer Model straight tip
Phoenix Contact SZS 0.4x2.5 0.4mm 2 5mm
(0024 = (01"
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3.3 Connector

3.3 Connector
Connectors conforming to the requirements of the MIL C-83503 are adopted for the FX3uc Series main unit
and some types of FX2NC Series input/output extension blocks.
3.3.1 Cable Connection To Input/Output Connector
Prepare the input/output cables while referring to the next page.
Input: X Output: Y Input Output
—H— X0 | X10 YO | Y10
el X1 | X1 Y1 [ Y11
o o o o
oo oo X2 | X12 Y2 | Y12
o ©° o ©°
o o| oo X3 | X13 Y3 | Y13
o ©° o ©°
o o| oo X4 | X14 Y4 | Y14
o ©° o ©o
o o| oo X5 | X15 Y5 | Y15
o o o O
oof oo X6 | X16 Y6 | Y16
giliapily X7 | X17 Y7 | Y17
COM|COM COM1|COMA1
.*1 .*1 .*1 .*1
*1: "e" means that the terminal is not used.
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.

2. Input/output cables (optional cables manufactured by our company)
Our company can provide input/output cables already equipped with a connector.

Model Length Description Connector type
5m The 20-pin connector is attached to
FX-16E-500CAB-S (16 4") General-purpose input/output cable one end of the non-stranded cable.
(Green, red)
1.5m
FX-16E-150CAB @117
3m The 20-pin connector is attached to
FX-16E-300CAB (9'10") |Cable for connection of FX Series both end of the flat cable (with tube).
5m terminal block to input/output connector
FX-16E-500CAB (16 4) | For details of connection to the FX
Series terminal block, refer to the
FX-16E-150CAB-R 1"5": following manuals:
(@117 —FX3u Hardware Edition . .
3m FX3uc Hard Editi The 20-pin connector is attached to
FX-16E-300CABR | o'10 —rAsUc Hardware EAIUON |, 4th ends of the round multi-core
cable.
FX-16E-500CAB-R (12,”1,,)
FX-A32E-150CAB 1:5n: TV\{O 20-pin connectors (unit: 16 .
411" . . points) are attached to the PLC side
Cable for connection of A Series i
3m A6TBXY36 connector/terminal board of the flat cable (with tube), and the
FX-A32E-300CAB PP i i
(910" | conversion unit to input/output dedlcate.d connector' is attached to
connector tvpe the terminal board side of the flat
FX-A32E-500CAB (125‘1") yp cai)le.t(32 pointj for each input/
output common
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3.3 Connector

3. Input/output cable connectors prepared by purchaser (optional connectors manufactured

by our company)

The purchaser should prepare the cables and press-fitting tools.

Input/output connector model and number
of connectors included in one set

Applicable cable
(recommended cable: UL-1061) and tool

Our model

Description of parts
(Manufactured by Daiichi
Denshi Kogyo Co., Ltd.)

Cable size

Crimping tool
(Manufactured by Daiichi
Denshi Kogyo Co., Ltd.)

FX2c-1/0-CON,for flat |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 o oy Crimp-style contact HU- AWG22(0.3mm?2) |357J-5538
non-stranded cable
411S
FX2c-1/0O-CON-SA, Housing HU-200S2-001
for non-stranded 5 sets | Crimp-style contact HU- AWG20(0.5mm?2) |357J-13963
cable 411SA

4. Connector already confirmed as applicable (sold at store)
Connectors manufactured by Daiichi Denshi Kogyo Co., Ltd. (shown in 3) and connectors manufactured by
Matsushita Electric Works, Ltd. (shown in following table)

Applicable cable

Connector model (recommended cable: UL-1061) Crimping tool
Housing AXW1204A )
AWG22(0.3mm?2)
Contact AXW7221 AWG24(0.2mm?2) AXY52000
Semi-cover | AXW62001A
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4. Before Programming
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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.

Buluonisod

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

p

uonoBuUUN) S

o

* Items to be observed in programming

4.1 List of Related Devices

a|dwex3

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

4.1.1 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 i
- Function Attribute C?rrespo_n ding Refer to
Y000 ‘ Y001 | Y002 ‘Yoo31 instructions
PLSY,PLSR,DSZR,
"Instruction execution complete" DVIT,ZRN,PLSV, |Subsection
M8029 flag Readonlyl ™ 'pRvipRVA  |4.4.2
and so on.
"Instruction execution abnormal PLSY PLSRDSZR, Subsection
M8329 end" fla Read only| DVIT,ZRN,PLSV, 4.4
9 DRVI,DRVA >
Acceleration/deceleration i
M8338°2 g ' Drivable PLSV Subsection
Operation. 4.3.9
M8336%4 Interrupt*lnput specification function Drivable DVIT Subsection
enabled”3 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 | M3 | /o3 signal OUTPUT function Drivable | DSZRZRN  |Subsection
enable.”3 4.34
M8342 | M8352 | M8362 | M8372 | Zero return direction specification."3| Drivable DSZR j‘gbgec“m
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable | pLSY PLSR DSZR, Asf‘;bje"tm
DVIT,ZRN,PLSV, W
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable DRVI,DRVA 4“3 Loen
M8345 | M8355 | M8365 | M8375 |DOG signal logic reverse” Drivable DSZR Asf‘gbzem“
M8346 | M8356 | M8366 | M8376 |Zero point signal logic reverse Drivable DSZR jtgb(ssectlon
M8347 | M8357 | M8367 | M8377 |Interrupt signal logic reverse >® | Drivable DVIT jlgbzectlon
*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3U-2HSY-ADP adapters are connected to the

FX3u PLC.
*2.  This function will be valid if Ver. 2.00 or later is used.
*3.  Cleared when PLC switches from RUN to STOP
*4.  This function will be valid if Ver. 1.30 or later is used.
*5.  For the user interrupt input command devices, the logical NOT function will not be activated.
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4.1 List of Related Devices

Device number 3
= Function Attribute C.orrespo.ndlng Refer to
Y000 | Y001 Y002 | Y003™ instructions
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 |Pulse output stop command.™3 Drivable DVIT,ZRN,PLSV, 4392
DRVI,DRVA o
M8460°2|M8461°2| M8462°2|M8463°2| User interrupt input command. | Drivable DVIT j‘gbiecmn
Clear signal device specification i
M8464°2| M84652| M8466°2| M84672| - -0 P Drivable | DSZRZRN | Subsection
function enabled. 4.3.4

*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3U-2HSY-ADP adapters are connected to the

FX3u PLC.
*2.  This function will be valid if Ver. 2.00 or later is used.
*3.  Cleared when PLC switches from RUN to STOP
*4.  This function will be valid if Ver. 1.30 or later is used.

*5.  For the user interrupt input command devices, the logical NOT function will not be activated.

4.1.2 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 Y003™! length | value instructions
- interruptinput o ) Subsection
D8336 designation 16-bit pvIT 4.3.7
p8340 |- [pe3so [-°%- |ps3so |F°V- |psaro | oW
order order order order |Currentvalue DSZR,DVIT, | < ection
— — — ———{register 32-bit 0| ZRNPLSV, |70
D8341 | 9" Ipgast | 19" Ipg3et |9 pga7e |9 |[PLS] DRVI,DRVA | ™™
order order order order
Bias speed . DSZR,DVIT, Subsection
D8342 D8352 D8362 D8372 [Hz] 16-bit 0| ZRN,PLSV, 426
DRVI,DRVA o
8343 | =% |pe3s3 [-O% |ps3es |FOW- |paars |LOW- i
order order order order |Maximum DSZRDVIT, o\ oction
— — — ———{speed 32-bit {100,000 ZRNPLSV, |48
D8344 | 9" Ipg3sa |9 \pg3ea |9 Ipgaz4 |9 |[Hz] DRVI,DRVA | ™%
order order order order
D8345 D8355 D8365 pears  |Creepspeed | g i | 1000 DSZR Subsection
[Hz] 424
Low- Low- Low- Low-
D8346 | rder |P83%0 |orger |P8366 | orer [P8376 |orger |Zero return Subsection
— — — L speed 32-bit | 50,000 DSZR [,
D8347 | 9" |pg3s7 |9 |pgae7 | 9" |pe3r7 |9 |[Hz] -
order order order order
Acceleration DSZR,DVIT, Subsection
D8348 D8358 D8368 D8378 time 16-bit 100 ZRN,PLSV*3, 427
[ms] DRVIDRVA |
Deceleration DSZR,DVIT, Subsection
D8349 D8359 D8369 D8379 time 16-bit 100 ZRN‘PLSV*3, 428
[ms] DRVI,DRVA -
. ¥ N N Clear signal Subsection
D8464 ™ D8465* D8466 D8467 4  |device 16-bit - DSZRZRN |."o,
specification o

*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3U-2HSY-ADP adapters are connected to the

FX3u PLC.
*2.  This function will be valid if Ver. 1.30 or later is used.

However, the user interruption command device can be specified only if Ver. 2.00 or later is used.

*3.  This instruction will be valid during acceleration/deceleration using Ver. 2.00 or later only.

*4.  This function will be valid if Ver. 2.00 or later is used.
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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
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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

ur-jing

uoioun4
Buiuonisod

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

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

— For details on each setting item, refer to Subsection 4.2.2 , and Subsection 4.2.5 to Subsection 4.2.8 5,3
Maximum speed g°

Initial value: 100,000 Hz
Output pulse frequency

Actual - T
acceleration time o !
,7 [
/ | |
| |
I I
| |
I Number of (St
Bias speed ; output pulses |
Initial value: 0 Hz$ ! ! Bias speed

Current 7’ ACC(teilr(Ta]r:tion Decglrtra]ré:ltlon R Targgt

position position

Actual
\ deceleration time

/

7 \

Initial value: 100 ms Initial value: 100 ms

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 valid during acceleration/deceleration (M8338 = ON) only.
— 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 E Actual
acceleration time —| /| (_)L_Jt;)at_p_u_ls_e ““““ o deceleration time
,’ 1 frequency (S+)

1

1

1

1

1

Bias speed :

Initial value: 0 Hz 1

TBias speed
Vv
Acceleration Acceleration
Current e I/ time \l | time
position o < =t f
Initial value: 100 ms Initial value: 100 ms

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

Maximum speed
Initial value: 100,000 Hz \

Output pulse !

1

1
If the frequency value is +— frequency(S-)
less than the bias speed !

1

1

1

value, the frequency will
not be output.

Bias speed kl Bias speed
Initial value: 0 Hz i




FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition 4 Before Programming
Built-in Positioning Function 4.2 Setting of Various Items Regarding Speeds

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
<> >
Initial value: | 1 Initial value:
100 ms SN T v 100 ms

,// |Maximum speed
K Initial value: \
i 100,000l—|z \\

Zero return speed
Initial value: 50,000 Hz

Current value register = "0" <
Creepspeed ' | [ | = —=x-T————————-
Initial value: Bias speed
1,000 Hz Initial value: 0 Hz
I
DOG
: Current position —/1
. ! Rear end Front end
Zero-phase signal I
(X000 - X007) : | | |
! 1
I
CLEAR signal <> 1 ms or less

k——>{20 ms + 1 scan time (ms)

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 x» 100 ms
,/ | Maximum speed

’ Initial value: \
/ 100,000 Hz \\

Zero return speed

Creep speed

Bias speed
Initial value: 0 Hz

| DOG Current positionj

CLEAR SM Rear end Front end
%| 1 ms or less
20 ms + 1 scan time (ms)
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4.2.2 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, operation will be performed at the maximum speed. If the set value of the
output pulse frequency is less than the bias speed value, operation will be performed at the bias speed.

o
o
3
3
o
=]
@
3
2

— For operation of DVIT instruction, refer to Chapter 9. ggg
— For operation of PLSV instruction, refer to Chapter 10. 5355
— For operation of DRVI or DRVA instruction, refer to Chapter 8. 3
Setting range
Instruction | Operand | 16-bit operation | 32-bit operation Instruction format ApX
(Hz) (Hz) gF
33
DvIT (&) |10to 32767 10 to 200,000 11— oviT | (S S D D g°
instruction S2 to ) 10 20 10 2e) | S
PLSV -32768to-1,  |-200,0007 to -1,
instruction +1 to 32767 102000000 | [ |7V D) | (D22) 1
DRVI 10 to 32767 "
instruction 10 to 200,000 ———— DRVI | (S1e) | (S2e) | (D1e) | (D2e)
PRVA | & |10t032767 1
instruction 10 to 200,000 F—+— DRVA | (S1e S2e D1e D2e) —
*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.
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 pulse is output from the transistor output terminal Y000, Y001, Y002 of the main unit to
perform operation, the PLC may be damaged.

» Set the output pulse frequency so that the output pulse frequency value can be less than the maximum frequency
value of the servo amplifier (driver unit).
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4.2.3 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'b'_t Instruction format
device operation | operation
(Hz) (Hz)

(DD =Y000 |D8347,D8346

DSZR |(Gi)=y001 |D8357,08356 "

i - ’ 10 to 200,000
tru- , i

";f‘,gﬁ (Br)-Y002 |D8367,08366| Initial value: 50000 —— DSZR | (819) | (S29) | (D1o) | (D2

=Y0032 |D8377,D8376

] ) 10 to
ZRN instruction ;207:307 200.000"! —i—— ZRN @ @ @ ]

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

*2. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

Caution:

*  When using the transistor output of main unit, set the pulse frequency for zero return speed less than 100,000 Hz.
If the transistor output (Y000, Y001, Y002) of the main unit uses a pulse frequency of more than 100,000 Hz to
perform operation, the PLC may be damaged.

» Set the zero return speed so that the set value of the zero return speed can be 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 can be "bias speed < creep speed <

32767 Hz ™.
— For operation of DSZR instruction, refer to Section 6.2.
— For operation of ZRN instruction, refer to Section 6.3.
S Setting range
Instruction related 16'bi_t 32'bi_t Instruction format
device operation | operation
(Hz) (Hz)

=Y000 D8345

DSZR | (&) =v001 D8355

. = 10 to 32767

instru- i . —F—— DSZR |
ction =Y002 D8365 Initial value: 1000 @ @

=Y003™ D8375

ZRN instruction 10 to 32767 ——— ZRN | (S1e) | (S2¢) | (Sze -

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

*2. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FXsu PLC.

4.2.5 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
Pulse output Maximum Initial value . . . .
destination device speed Transistor ou_tput of main High-speed output special
unit adapter
Y000 D8344,D8343 10 to 100,000 Hz: 10 to 200,000 Hz:
Y001 D8354,D8353 100 000Hz If the value is set to 9 Hz or If the value is set to 9 Hz or
Y002 D8364,D8363 ’ less, the maximum speed will |less, the maximum speed will
Y003 D8374.D8373 be automatically set to 10 Hz. |be automatically set to 10 Hz.

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FXsu PLC.

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 pulse is output from the transistor output terminal Y000, Y001, Y002 of the main unit to
perform operation, the PLC may be damaged.

» Set the output pulse frequency so that the output pulse frequency value can be less than the maximum frequency
value of the servo amplifier (driver unit).
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4.2.6 Setting of Bias Speed
To control the stepping motor using each instruction, set the bias speed considering the resonance range of
the stepping motor and the automatic start frequency.
Use the devices shown in the following table to determine the bias speed for each pulse output destination
device.
Pulse output . " n
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
Y0031 D8372 maximum speed.
*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
4.2.7 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 will be valid during
acceleration/deceleration (M8338 = ON) only.
Use the devices shown in the following table to determine the acceleration time for each pulse output
destination device.
Pulse output Acceleration . .
destination device Time Initial value Setting range
Y000 D8348 50 to 5,000 ms:
Y001 D8358 If the value is set to 49 ms or less, the acceleration time will
Y002 D8368 100ms be automatically set tq 50 ms. If.the value is get to 5,001 ms
or more, the acceleration time will be automatically set to
Y003 D8378 5,000 ms.
*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
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 will be valid during
acceleration/deceleration (M8338 = ON) only.
Use the devices shown in the following table to determine the deceleration time for each pulse output

destination device.

Pulse output

Acceleration

Initial value

Setting range

destination device Time
Y000 D8349 50 to 5,000 ms:
Y001 D8359 If the value is set to 49 ms or less, the deceleration time will
100ms be automatically set to 50 ms. If the value is set to 5,001 ms
Y002 D8369 R . X
or more, the deceleration time will be automatically set to
Y003"" D8379 5,000 ms.

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FXsu PLC.
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4.3

Various Flags for Operation Commands

431

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 operation other than zero return using the PLC, set forward rotation limit 1 (LSF) and reverse rotation limit
1 (LSR) for the PLC so that these limit switches can be activated before forward rotation limit 2 or reverse
rotation limit 2 of the servo amplifier.
As shown in the following figure, interlock forward rotation limit 1 (LSF) with the forward limit flag, and reverse
rotation limit 1 (LSR) with the reverse limit flag. If the forward limit flag or the reverse limit flag 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 I% I%

Reverse rotation <— —> Forward rotation

Forward rotation limit 1
f M8343) Forward limit flag for Y000

Reverse rotation limit 1
f M8344) Reverse limit flag for YO00

Use the flag 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
Pulse output Forward limit Reverse limit DSZR, DVIT, ZRN
destination flag flag PLSV instruction PLSV(M83,38'2 (,)N) [;RVI
device 2o = ) )
(RIS oA and DRVA instructions
Y000 M8343 M8344 If the corresponding rotation If the corresponding rotation
Y001 M8353 M8354 limit flag is turned on, pulse limit flag is turned on, the
Y002 M8363 M8364 output (operation) will be speed will be reduced, and
Y0031 M8373 M8374 immediately stopped. then operation will be stopped.

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*2. The M8338 is compatible with Ver.2.00 or later. If the FX3uc PLC is used and its version is below
Ver.2.00, PLSV instruction will perform operation in the M8338 = OFF mode (will perform operation
without acceleration/deceleration).

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 activated cannot recognize the stop of the motor. So the
pulse will be continuously output until the instruction is deactivated.

» The DOG search function of 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 Flag)

During execution of positioning instruction, if the pulse output stop command flag is turned on, the pulse
outputting operation will be immediately stopped.

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

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
Y001 M8359 output stop command flag of the corresponding
Y002 V8369 pulse output ('1est|nat|or? deV|F:e is t'urned gn, the
pulse outputting operation will be immediately

Y003™ M8379 stopped.

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

Note:

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

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

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

Use 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 q I%

Reverse rotation <— —> Forward rotation

*1. If 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 designation flag shown in the following table to specify the zero return

direction.
Pulse output Zero return direction Descriotion of settin
destination device designation flag P 9
Y000 M8342
To perform zero return in the normal

Y001 M8352 rotation direction:Turn on the flag.
Y002 M8362 To perform zero return in the reversed

Y0031 M8372 rotation direction:Turn off the flag.

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
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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 reduced.)

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

o
o
3
3
o
=]
@
3
2

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. 22
— To use main unit (transistor output), refer to Section 4.8. §§*5
— To use high-speed output special adapter, refer to Section 4.9. =

1) Turn on YOO (rotational direction signal).

2) Refresh YOO output using REF (FNC50) instruction. A

3) Execute ZRN instruction (zero return instruction). g)r(n

4) Using the execution completion flag (M8029) of ZRN instruction (zero return instruction), reset gg
YOO (rotational direction signal). é;%

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

Command
input
- RST M10 [
M8340 |
— RST M11 | a) Turns on (sets) Y004 as the
\L(I)SOS nﬁlétrﬁfér rotational direction signal of Y000
p (pulse output destination).
SET Y004 |

b) Refreshes Y000 to Y0O07.

FNC 50 |
SErD | YOO | K8

c) Executes ZRN instruction.
ngCFLiG S | (520) | (Ss0) | Yoo H
d) Resets the rotational direction
M8029 signal (Y004) using the instruction
1 RST | Y004 [  execution complete flag.

SET M10 | Origin data reading completion flag

M8:?29 Resets the rotational direction signal
f RST Y004 |+ (Y004) using the instruction
execution abnormal end flag.

SET M11 = Abnormal end of zero return
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CLEAR Signal Output (DSZR/ZRN Instruction)

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 to perform zero return, turn on "CLEAR signal output function
enable" flag. The following table shows "CLEAR signal output function enable" flag of each pulse output
destination device (Y000, Y001, Y002, Y003).
Use the FX3U/FX3uc PLC of Ver. 2.00 or later to specify the device that outputs the CLEAR signal.

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

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

. Ifitis not necessary to use the clear signal device specification function, or if the FX3uc

PLC of below Ver. 2.00 is used:

Pulseoutput | Status of "CLEAR Status of "Clear signal . .
destination signal output device specification RSN EEll ClE
; : " . o number

device function enable" flag function enable" flag 1
Y000 M8341=0ON M8464=0OFF Y004
Y001 M8351=0ON M8465=0FF Y005
Y002 M8361=0ON M8466=0OFF Y006
Y0032 M8371=0ON M8467=0FF Y007

. Ifitis necessary to use the Clear signal device specification

*1. Use the FX3u/FX3uc PLC of Ver. 2.00 or later to use "Clear signal device specification function enable"
flag.

*2. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
function:

connected to the FX3u PLC.
' Ver.2.00 nmp \ I Ver.2.00 nmp \
Turn on "Clear signal device specification function enable" flag to specify

the CLEAR signal (output Y) for the pulse output destination device using the Clear signal device specification
device.

Pulse output | 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" flag function enable" flag specification device signal device)
Y000 M8341=ON M8464=0ON D8464 -
Y001 M8351=ON M8465=0ON D8465 -
Y002 M8361=ON M8466=ON D8466 -
Y003™! M8371=ON M8467=0ON D8467 -

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are

connected to the FX3u PLC.

If it is necessary to use the high-speed output special adapter:

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

The output device initially set for CLEAR signal of DSZR/ZRN instruction is the same output device as
"direction signal / reverse pulse train (rotation direction signal)" of high-speed output special adapter. Be sure
to specify the output number of the other transistor output using the CLEAR signal designation function.
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Clear signal device specification method:

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

exist.

2) Turn on "CLEAR signal output enable" flag and "Clear signal device specification function enable" flag of
the pulse output designation device to specify the CLEAR signal device.

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

Example of program:
The following figure shows a program that can specify Y010 as the CLEAR signal output device for Y000

(pulse output destination device):

MS(.)OO ENC 12 Specifies the Y010 as the CLEAR signal output device for the
RU MOVP HO0010 | D8464 —  yo00 (pulse output destination device).
monitor V8464 Turns on "CLEAR signal device designation function enable"
flag of the Y000 (pulse output destination device).
M8341 Turns on "CLEAR signal output enable" flag.

4.3.5 Change in Logic of Near-Point (DOG) Signal (DSZR Instruction)

Turn on or off "DOG signal logic reverse" flag to specify the logic of the near-point (DOG) signal of 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.

Pulse output "DOG signal logic s .
destination device reverse" flag Description of setting
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-
Y0031 M8375 point signal.)

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

4.3.6 Change in Logic of Zero-Phase Signal (DSZR Instruction)

Turn on or off "Zero point signal logic reverse" flag to specify the logic of the zero-phase signal of DSZR
instruction (zero return instruction with dog search function). Use the operand ((S2-)) of the instruction to
specify the zero-phase signal.

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

P?'Ise. output_ Ze.ro point s.l.gnal Description of setting
destination device logic reverse" flag
Y000 M8346
3 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-
Y0031 M8376 phase signal.)

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP 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 the FX3uc PLC of Ver. 1.30 or later to specify the interrupt input signal.

Use the FX3U/FX3uc PLC of Ver. 2.00 or later to set the user interruption command device.

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

Interrupt input signal
Pulse output If it is not necessary to use the
destm_atlon interrupt input designation function |If it is necessary to use the interrupt input designation
device (M8336 = OFF), or if the FX3uc PLC of function (M8336 = ON)
below Ver. 1.30 is used
Y000 X000 D8336=HO O O OT_
Interrupt input for Y000
(pulse output destination device)
Y001 X001 Interrupt input for Y001
(pulse output destination device)
Y002 X002 Interrupt input for Y002
(pulse output destination device)
Y003"! X003 Interrupt input for Y00'3 '
(pulse output destination device)
*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are

connected to the FX3u PLC.

Designation of interrupt input using M8336:

1)
2)

Turn on the M8336.

Set the interrupt input number (X000 to X007) in the D8336, or
1

. ' Ver.1.30 nmp \ I Ver.2.00 nmp \
specify the user interruption command device .

— For example of specifying program, 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 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.
Specifies the user interruption command device™" for the interrupt input signal.
Pulse output destination device | User interruption command device
g Y000 M8460
Y001 M8461
Y002 M8462
Y0032 M8463
9to E™3 Do not specify these values.
F*3 Set "F" for a pulse output destination device if the device is not used for the interrupt
positioning (DVIT) instruction.
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*1. The device can be specified if the FX3u/FX3uc PLC of Ver. 2.00 or later is used.
Using the FX3uc PLC of below Ver. 2.00, 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.

*2. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*3. After setting a number in the range of 9 to F 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 of program:
The following program Specification of interrupt input signal for each pulse output destination device as

shown in the following table.

de;?r:?:i:: tc:)el::ice Intersril;;'c:ltallnput SHLLEIND MS?OO '?\;'gvf HFF83 | D8336
Y000 X003 3 RUN monitor
Y001 M8461 8 @
Y002 Unused F
Y003™! Unused F

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
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4.3.8 Change in Logic of interrupt input Signal (DVIT Instruction)

Turn "Interrupt signal logic reverse" flag ON or OFF to specify the logic of the interrupt input signal of each
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.

PEJIse' output' Interrupt S|gnal logic Description
destination device reverse" flag
Y000 Ma8347 OFF: Positive logic (Turning on the input will turn on the
Y001 M8357 interrupt input signal.)
Y002 M8367 ON: Negative logic (Turning off the input will turn on the
Y003 M8377 interrupt input signal.)

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

Caution:

l Ver.2.00 nmp \ I Ver.2.00 nmp \

If a user interruption command device (M8360 to M8463) is specified in the interrupt input signal, the logic of
the user interruption command device cannot be specified. This is because turning on the user interruption
command device will turn on the interrupt input signal.

4.3.9 Acceleration/Deceleration by PLSV Instruction

' Ver.2.00 nmp \ I Ver.2.00 nmp \

Using the FX3u/FX3uc PLC of Ver. 2.00 or later, if the M8338 (acceleration/deceleration operation) 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

Bias speed
Initial value: 0 Hz

L

- 7
T lBias speed

| Deceleration time
1

Acceleration
time

Initial value: 100 ms Initial value: 100 ms

Caution:

» To enable acceleration/deceleration, turn on the 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 the operation. This means that acceleration/
deceleration cannot be specified for each pulse output destination device.




FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition 4 Before Programming
Built-in Positioning Function 4.4 Current Value and Flag for Monitoring of Operation

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. 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 (Y000, Y001, Y002, Y003).

Pulse output destination device Current value register (32-bit)
Y000 D8341,D8340
Y001 D8351,D8350
Y002 D8361,D8360
Y003 D8371,D8370

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

Caution:

The current value will be counted in the range of -2,147,483,648 to 2,147,483,647. If the current value
exceeds this range, the following value will be indicated. Be careful not to exceed the later range.

 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 the reverse rotation pulse is output, the current value register will
increase or reduce 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)"2 Absolute Current Value Read instruction

*2. The absolute position detection function is adopted for the MR-HLA, MR-J2[0A MR-J2SJA, or MR-
J3OA servo amplifiers. If one of these servo amplifiers is adopted 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 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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Completion of Execution of Instruction ("Instruction execution complete" Flag,
"Instruction execution abnormal end" Flag)

Use "Instruction execution complete" flag or "Instruction execution abnormal end" flag to check whether
execution of the positioning instruction is completed properly.
"Instruction execution complete" flag and "Instruction execution abnormal end" flag can be turned on or off for
each instruction. Use these flags just after execution of each instruction.

— For details on programming, refer to Subsection 4.7.4.

* "Instruction execution complete” flag: Will be turned on if the instruction is executed properly.
+ "Instruction execution abnormal end" flag: Will be turned on if the instruction is not executed properly.

Caution:

If "Instruction execution complete” flag or "Instruction execution abnormal end" flag is turned on, then the
execution of the instruction (pulse outputting operation, etc.) is completed. However, it is not certain whether
the servo motor is stopped. Check "positioning completion" signal or "servo ready" signal of the servo
amplifier (drive unit) to check whether the servo motor is stopped.

4.4.3 "Pulse Output Monitor" (BUSY/READY) Flag
Use "pulse output monitor" (BUSY/READY) flag to check whether the pulse is being output to the pulse
output destination device. The following table shows "pulse output monitor" (BUSY/READY) flag of each
pulse output destination device (Y000, Y001, Y002, Y003).
Pulse output "Pulse output monitor"
destination device (BUSY/READY) flag HEUIBEE G R a2
Y000 M8340
Y001 M8350 Outputting pulse (BUSY):Flag = ON
Y002 M8360 Pulse outputting stopped (READY):Flag = OFF
Y003™ M8370
*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FXsu PLC.
4.4.4 "Positioning Instruction Activation" Flag

Use "positioning instruction activation" flag of each pulse output destination device to check whether or not
the positioning instruction is being executed for the pulse output destination. Use this flag to prevent
simultaneous activation of two or more positioning instructions in the same pulse output destination device.

Pulse output "Positioning instruction
destination device Activation" flag SEUBES @ 2 £l D

Y000 M8348 ON: The positioning instruction is being activated for the

Y001 M8358 corresponding pulse output destination.

Y002 V8368 (Even after completing execution of the instruction, if the
instruction is still activated, the flag will not be turned
off.)

Y003 M8378 OFF: The positioning instruction is not being activated for the
corresponding pulse output destination.

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP 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, YOO3*1), set the items shown in the following
table without using the operand of the instruction.

Setting

Setting device

Instruction

. " Refer to
item Y000 | Y001 | Y002 |Yp03! [DSZR| ZRN | ABS | TBL |PLSV | DVIT | DRVI | DRVA
ltems related to speed

Maximum | D8344,|D8354,|D8364,(08374,| | | | ol v | v | v | v [DE3C
speed 2 D8343 |D8353 |D8363 |D8373 495
Subsec-
Bias speed |D8342 |D8352 |D8362 |D8372 | v | Vv - vV v | v v tion
426
Accelerati Subsec-
\cceleralion | nes4g | D8358 |D836s |D8378 | vV | v S vslve |l vV | V|V tion
time 427
Deceleration Subsec-
; D8349 |D8359 |D8369 |D8379 | Vv v - v v v v tion
time 428
Zeroretum  |D8347, [D8357, D836, 8377, | o | | | | | | | LY
speed D8346 |D8356 |D8366 |D8376 495
Subsec-
Creep speed |D8345 |D8355 |D8365 |D8375 v - - - - - - - tion
424

Items specially needed for (DS

instruction)

Zero return

ZR) zero return instruction with

Subsec-

L M8342 |M8352 |M8362 |M8372 | v/ v'’'5 - - - - - - tion
direction

4.3.3

Subsec-
CLEAR M8341 |M8351 [M8361 [M8371 | v | v/ - - - - - - tion
signal output

4.34
CLEAR Subsec-
signal device M8464 |M8465 |M8466 |M8467 | - v i i i i i i tion

6 D8464 |D8465 |D8466 |D8467

change 434
Logic of Subsec-
near-point | M8345 |M8355 |M8365 (M8375| v | Vv - - - - - - tion
signal 4.3.5
Logic of Subsec-
zero-phase |M8346 |M8356 |M8366 |M8376 v - - - - - - - tion
signal 4.3.6
Items specially needed for variable speed pulse output (PLSV) instruction
Acceleration/ Subsec-
deceleration M8338 - - - - v - - - tion
Operation*4 4.3.9

Items specially needed for interrupt positioning (

Interrupt
input signal
device
change™’

M8336
D8336

DVIT) i

Subsec-
tion
4.3.7
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Setting Setting device Instruction
- = Refer to
item Y000 | Y001 | Y002 |Ypo3 [DSZR| ZRN | ABS | TBL |PLSV | DVIT | DRVI | DRVA
User
interrupt Subsec-
input M8460 |M8461 [M8462 |M8463 | - - - Vv 4 - - tion
command 437
device™”
Logic of Subsec-
interruptinput | M8347 | M8357 |M8367 [M8377 | - - - v - v - - tion
signal 4.3.8

Forward limit, reverse limit, and immediate stop of pulse output

Subsec-
Forward limit | M8343 |M8353 [M8363 [M8373 | v/ | v/ - v v v v v tion
4.3.1
Subsec-
Reverse limit | M8344 |M8354 [M8364 |M8374 | v | v/ - v | v v v v tion
4.31
Immediate Subsec-
stop of pulse | M8349 |M8359 |M8369 |[M8379 | v | v - v v v v v tion
output @ 432
*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
*2. 32 bits are adopted for the maximum speed setting device and the zero return speed setting device.
*3. Set this item using the PC parameter (positioning) of GX Developer (Ver.8.23Z or later) and the FX3u/
FXsuc PLC of Ver.2.00 or later. The data set by the parameter will be stored in the corresponding
device.
*4. To accelerate or decelerate the operation using the variable speed pulse output (PLSV) instruction of
the FX3u/FXsuc PLC of Ver.2.00 or later, it is necessary to set this item.
If the operation is not accelerated or decelerated, or if the FX3uc PLC of below Ver.2.00 is used, this
instruction will not use this item even if this item is set.
*5.  ZRN instruction will not use any zero return direction setting devices. Using the program, adjust the
rotation direction output to the zero return direction.
*6. This item can be set using the FX3u/FX3uc PLC of Ver.2.00 or later.
*7. This item can be set using the FX3u/FX3uc PLC of Ver.1.30 or later.
The user interrupt input command device, however, can be set using the FX3u/FX3uc PLC of Ver.2.00
or later.
*8. Use this function only if immediate stop is absolutely needed to avoid danger.
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Example of 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.

Set conditions

1)

Setting item Description of setting Rela.ted Setting \{a.lue L
device | or condition 2E
ltems related to speed S %
«Q
D8344,
Maximum speed 30000Hz D8343 K30000
(32-bit) Ap
Bias speed 10Hz D8342 K10 S
Acceleration time 200ms D8348 K200 E
Q
Deceleration time 200ms D8349 K200 5
D8347,
Zero return speed 5000Hz D8346 K5000
(32-bit)
Creep speed 500Hz D8345 K500

Items specially needed for DSZR instruction (zero return instruction with DOG search function) a

instruction (zero return instruction)

nd ZRN

Zero return direction Reverse rotation direction M8342 OFF
CLEAR signal output M8341 ON
c ' _ . Output to YO10 M8464 ON
LEAR signal device change Daa64 50010
Logic of near-point signal Sets the positive Ioglc (tgrnlng on the input will M8345 OFF
turn on the near-point signal).
Logic of zero-phase signal Sets the positive logic (tu'rnlng on the input will M8346 OFF
turn on the zero-phase signal).
Items specially needed for variable speed pulse output (PLSV) instruction
If X012 is turned on, the variable speed pulse ON:
Acceleration/deceleration Operation output (PLSV) instruction will be activated to |M8338 If X012 Z ON

accelerate or decelerate the operation.

Items specially 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 device Do not use. M8460 -
Logic of interrupt input signal Sgts the negahye logic (turnl.ng 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. | Meo7° | If X010 = OFF
- If X011 is turned off (if the NC contact is ON:
Reverse limit turned on), the limit switch will be activated. | oo+ | X011 = OFF
Immediate stop of pulse output Do not use. M8349 -
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2) Set program

M8002
- FNC 12 | k30000 | D8343 |
Initial pulse DMOV
FNC 12 |
Ny K10 | D8342
FNC 12
K200 | D8348 |
MOV
FNC 12 | o200 | D8349 |
MOV
FNC 12 | w5000 | D8346 |
DMOV
FNC12 | w500 | D8345 |
MOV
M8000
I+ M8342
RUN monitor
M8000
—i FNC 12 1 Hooto | D8464 [
RUN MOVP
monitor
M8464
V8341
M8000
7 M8345
RUN
monitor
M8346
X012
e M8338
M8000
— i FNC 12 | yFFF7 | D8336 [
RUN MOVP
monitor
V8336
M8000
iy M8347
RUN monitor
X010
i M8343
X011
i M8344

Maximum speed (for Y000):
30000 Hz — (D8344, D8343)

Bias speed (for Y000):
10 Hz —» D8342

Acceleration time (for Y000):
200 ms — D8348

Deceleration time (for Y000):
200 ms — D8349

Zero return speed (for Y000, DSZR instruction)
:5000 Hz — (D8347, D8346)

Creep speed (for Y000, DSZR instruction)
:500 Hz, D8345

Zero return direction (for Y000, DSZR instruction)
:Reverse rotation direction

CLEAR signal output (for Y000)
Y010

Logic of near-point signal (for YO00)
:Positive logic

Logic for zero-phase signal
(for Y000, DSZR instruction)
:Positive logic

Acceleration/deceleration operation
(PLSV instruction)
:Enabled if X012 = ON

Interruption input signal device
(for Y000, DVIT instruction)
:X007 (Y001 to Y003 will not be used.)

Logic of interruption input
signal:Negative logic

Forward rotation limit (for YO00)

Reverse rotation limit (for YO00)
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4.5.2

Setting of High-Speed Output Special Adapter

If 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.

. Setting of pulse output method

Using the pulse output method setting switch of the high-speed output special adapter (FX3u-2HSY-ADP), set
the pulse output method as shown in the following table.
The set pulse output method should conform to the command pulse input method set 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
m':l::‘s: dosu(:t’:;jntg Pulse output method command
switch IO
1 Forward rotaion ! ' _Reverse rotation_!
Forward rotation Forward rotation M 0 o g
FP-RP side pU|Se train (FP) pulse train (FP) Lm : : OFF*1 : Nega'tive
Reverse rotation : - : logic
pulse train (RP) Reverse rotaion H-L = L— +_|—+_|—+_|—+_|_L
pulse train (RP) L] OFF*! o i
, Forward rotaion ;, |, Reverse rotation ,
i Pulse train H~ o ' i
PLSDIRside | usetain® ee AN TR R N R TR R R [ | Negatve
direction ! Lo : logic
Direction E ! ON* ! | i OFE i

*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 relation between the PLC output and the waveform, refer to

Subsection 4.6.1.

Caution:

Operate Output Form Setting Switch while PLC is STOP or the power is OFF. Do not operate Output Form
Setting Switch while pulse is being generated.

. Setting of rotation direction signal for positioning instruction

If 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 The 1st adapter | The 2nd adapter
speed output special adapter instruction 1st axis | 2nd axis | 3rd axis | 4th axis
Forward rotatlon Pulsg ou'tput Y000 Y001 Y002 Y003
) pulse train (FP) destination:
FP-RP side : ) B
Reverse rotatlon Rotatlo.n direction Y004 Y005 Y006 Y007
pulse train (RP) signal
Pulse train Pulse output | 605 | voo1 | vooz | Yoo3
. destination:
PLSDIR side Rotation direct
Direction Otat'gi’;ngfd'on Y004 | Y005 | Y006 | YOO7
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3. CLEAR signal and rotation direction signal

If 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 DSZR (FNC150) or ZRN (FNC156) instruction. For this
reason, 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

CLEAR signal device

Rotation direction signal
(reverse rotation pulse train / direction)

destination device initially set The 1st adapter The 2nd adapter
1st axis 2nd axis 3rd axis 4th axis
Y000 Y004 Y004 - - -
Y001 Y005 - Y005 - -
Y002 Y006 - - Y006 -
Y003 Y007 - - - Y007
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4.6  Setting of Various Items on Servo Amplifier (Drive Unit) Side g
3
— For details on the servo amplifier (drive unit), refer to the manual of the product used in your %
system. 3
4.6.1 Setting of Command Pulse Input Method

1. Pulse output method on PLC side

ur-jing

uoioun4
Buiuonisod

1) 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 Reverse , Forward , |, Reverse ,
1 rotation rotation I rotation ' 1 rotation ! Apx
e = S l S O
| | B | op
Pulse output W Pulse output HWW g g
destination: Y000 I destination: Y002 L] L ' gs
Any output: YOOO [' i ON *' | | | OFF ™1 S
I I I
1 1 1

(Rotation direction
designation)

(Rotation direction
designation)

Pulse output

destination: Y001

Any output: YOO
(Rotation direction

|

|

>

H |
L l

Any output: YOOO ':': ON*' | OFF *1

|

|

|

I

|

|

|

|

é

JRSUD N IR S DN I

H
L 1
Hi  ON“ OFF *1

e o i e e

designation)

*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 relation between the PLC output and the waveform, refer to the next page

2) If the pulse output method setting switch of the high-speed output special adapter is set to "PLS-DIR"
position, the pulse output signals (pulse output destination signal and rotation direction signal) will be as
shown in the following figure:

Pulse output
destination: Y000

Rotation direction
designation: Y004

Pulse output
destination: Y001

Rotation direction
designation: Y005

Reverse
rotation

Forward
rotation

I
I
I
I
I
I

N R

i ON*' [T OFF*

Pulse output
destination: Y002

Rotation direction
designation: Y006

Pulse output
destination: Y003

Rotation direction

Reverse
rotation

Forward
rotation

1
1
[P
1
ML T PR T T
LI

H

I'I
1
|
I L T T T
L

l:ln ON*' | [T "OFF *

o
=z
o
M
m
S L R M

I I
I I
S0 =
I I
1 1
1 1

I
I 1
1
I I
I I
I I
I I
1 1
T T
I
I 1
1
I I

o
o 1
S0 = S)
|0 |
I I
ol 1
| 1
! ON*' |1 OFF * |
! 1
o 1
o 1
o 1
N 1
o 1
I
Ve 1
! !
1| I
;o '

designation: Y007 *7

*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 relation between high-speed output special adapter output and

the waveform, refer to the next page.
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3)

1.

High-speed output special adapter (Forward/Reverse Pulse Train setting)
When setting Operate Output Form Setting Switch of the high speed output special adapter to "FP-RP"
side, the pulse output signals will be as shown in the following figure.

Pulse output
destination: Y000
(Forward rotation
pulse train)

Rotation direction
designation: Y004
(Reverse rotation
pulse train)

Pulse output
destination: Y001
(Forward rotation
pulse train)

Rotation direction
designation: Y005
(Reverse rotation
pulse train)

—r I

H
L

Forward

rotation

Reverse

rotation

|
l
|
|
|
1

|
l
|
|
|
1
|
|
|
|
]
|
|
|
|
|
|
|
1
1
1
1
1
1
1
1
1
1
1

H *1
UL TR

g
=
a

! OFF *

ofFfF T 1 [V ]

|
hN |
1
|
|
1
|
|
|
|
]
|
|
|
|
|
|
|
1
1
1
1
1
1
1
1
1
1
1

Pulse output
destination: Y002
(Forward rotation
pulse train)

Rotation direction
designation: Y006
(Reverse rotation
pulse train)

Pulse output
destination: Y003
(Forward rotation
pulse train)

Rotation direction
designation: Y007
(Reverse rotation
pulse train)

HIGH status and the LOW status of the waveform.
— For details on the relation between high-speed output special adapter output and the waveform,

H
L

H
L

H
L

Forward
rotation

Reverse

[ rotation

S

I
[P
I
I
I
I

I I
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) |

I I

I I

I I

I I

I I

I I

i i

p ] ]
OFF *1 | \]£ \]£ | |
I I

I I

I I
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I I

] ]
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I I

I I

I I

I I

i i

I I
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] ]

R T
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;
=
m

"ON" and "OFF" represent the statuses of the PLC output. "H" and "L" respectively represent the

refer to the next page.
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Reference: Image of PLC output and waveform (for MELSERVO-J3 Series servo amplifier) o)
3
1) Base unit (transistor output (sink output)) §
a) Connection of PLC to servo amplifier L
w
MR-J30IA servo
amplifier
: - OPC| 12 oW
PLC main unit N Sg<E
(Transistor output - 24vDC =L
(sink output)) pocom| 46 S=
«Q
&
ol Apx.
om
% S8
35 [—d——=— gé
Plate g

b) Image of PLC output and output waveform
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(Y000)
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ON/OFF operation OFF
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Low

1
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Pulse train signal :/
1
1
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Direction output
(Y004)
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2) High-speed output special adapter (set to "pulse train + direction")
a) Connection of PLC to servo amplifier

FXaU-2HSY-ADP ———— n ey Sorve

\ H
) Y0/2+ PP | 10
Equivalen
to AM26C31 Y0/2- w PG | 11 ijl
Y4/6+ } NP | 35
e m e IR

SGA (__ Direction \

|

SGA 7

SD |[Plate

b) Image of PLC output and output waveform
The output waveform shown below is based on the SGA terminal of high-speed output special
adapter. If the SGB side of high-speed output special adapter is used, the output waveform will be that
of the SGB terminal.
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I
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1 1

é
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Direction output
(Y004)

Image of output ON
ON/OFF operation OFF

+ High
Output Low
waveform High

Low




FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
Built-in Positioning Function

4 Before Programming

4.6 Setting of Various Items on Servo Amplifier (Drive Unit) Side

3)

a) Connection of PLC to servo amplifier

FX3u-2HSY-ADP

r— n

High-speed output special adapter (set to "forward/reverse rotation pulse TRAIN")

amplifier

Forward rotation
YO/2+

Equivalel
to AM26C31

PP |10

Al ulse train | \|
|

PG | 11

NP | 35

ks
%

vl X DX XX
Y4/6- Reverse rotation

NG | 36

ISGA

SGA J__pulsetrain_ __ \/

: g

SD

Plate

b) Image of PLC output and output waveform
The output waveform shown below is based on the SGA terminal of 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.

Forawrd rotation pulse

train(Y000)
Image of output

o L
ON/OFF operation OFF 7

+

I I

I I

I I

| |

I I

| |

Output Lo
wavetom L wisn | ) T T AL
" Low A —

Reverse rotation pulse ! [
train(Y004) ' b
I I I

Image of output ON o
ON/OFF operation OFF - —
+ High ! —

Output Low 1 —
waveform High | .
Low - !

Forward rotation

| |
| |
] [

MR-J3[A servo

=

Reverse rotaion

High -
Low 14 T T

SRV SN S M P S

i

2. Setting of command pulse input method for servo amplifier (drive unit)
Set the following parameter of the servo amplifier (drive unit) so that the pulse train input method of the servo
amplifier (drive unit) can be adjusted to the pulse output method of the PLC as shown in the following tables.

Servo amplifier

(drive unit)

Pulse output method of main unit

Pulse output method of high-speed output
special adapter

Transistor output (sink output)

Differential line driver

Pulse train + direction

Pulse train +

Forward rotation pulse train,

direction reverse rotation pulse train
Command pulse input " . _— "Pulse train + Forward rotation pulse train,
Pulse train + sign s . .
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:?:i:‘otation pulse
Negative logic Negative logic
MR-J3 13 0011 0010
MR-J2,MR-J2S 21 0011 0010
MR-C 7 011 010
MR-H 21 01101 01001*1
MR-J 7 ood* dooo™

*1. O is for the setting except command pluse output form.

— For details, refer to Servo amplifier manual.
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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 electronic gear setting, refer to the manual of your servo motor or servo amplifier, and set the

optimum value considering the application.

Setting example 1:

To set the transfer distance per pulse to 10 um (if the machine uses a ball screw):

Machine specifications

o
o
3
3
o
=]
@
3
2

ur-jing

uoioun4
Buiuonisod

n

Servo amplifier MR-C Series n=NL/NM=1/2" T !
Rated rotational speed of servo motor 3000r/min NL: : APX
I
Lead of ball screw (Pb) 10mm (0.4") o J L Pb=10[mm](0.4") gfg”
Reduction ratio (mechanical gear) (n) 1/2 —:—I INM gs
iy | o

Resolution of servo motor (Pt) 4000pls/rev Servo motor - s
Pt = 4000 (pls/rev)

CMX _ Pt i 4000 _ _8 f0  : Command pulse frequency [Hz]

=——=Al0Xx —— = 3y ————— = — Yy

CDV . nxPb 103107 1/2x10 1 (Open collector system)

Set the electronic gear as follows:
CMX =8,CDV =1

In this case, when the main unit outputs the maximum output
pulse frequency (100 kHz), the servo motor rotational speed

will be as follows:

CMX 60

No = CDV X Pt x fo
_ 8 60
1 X 2000 x 100000

CMX: Electronic gear
(numerator of command pulse
multiplying factor)
CDV : Electronic gear
(denominator of command pulse
multiplying factor)
NO : Servo motor rotational speed [r/min]
AL 0 : Transfer distance per pulse [mm]

=12000r/min > 3000r/min (Rated rotational speed of servo motor)

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.

Pulse output destination device |Maximum speed setting device
Y000 D8344,D8343
Y001 D8354,D8353
Y002 D8364,D8363
Y003™ D8374,D08373

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are

connected to the FX3u PLC.
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Setting example 2:

4.6.3

To set the transfer distance per pulse to 0.01° (if a turntable is used):

Machine specifications

Servo motor
Servo amplifier MR-J2S Series Pt = 131072 (pls/rev)
Rated rotational speed of servo motor | 3000r/min Turntable
Turntable 360°/rev
Reduction ratio (mechanical gear) (n)
S 8/64
(Timing belt)
Resolution of servo motor (Pt) 131072pls/rev Timing belt: 8/64
f0  : Command pulse frequency [Hz]
CMX _ Pt i 131072 _ 32768 (open collector system)
=2 = AlOXx ——— = 2 = .
CDV 360 - 10X geak3s0 T 1125 CMX: Electronic gear
(numerator of command pulse
Set the electronic gear as follows: CDV réllult|ply|pg factor)
_ _ : Electronic gear
CMX = 32768, CDV = 1125 ) ) (denominator of command pulse
In this case, when the main unit outputs the maximum output multiplying factor)
pulse frequency (100 kHz), the servo motor rotational speed will NO : Servo motor rotational speed [r/min]
be as follows: A0 : Transfer distance per pulse [° ]
No= CGMX 60 ¢
Ccbv Pt
32768 60

= 1125 X 131072 X 100000

= 1333.33 eee 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 examples of 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

This section describes various programming items that will not be affected by any pulse output destination
devices (hardware).
In other sections, the programming items that will be affected by the pulse output destination devices are
described. Also refer to these sections.
— To use the transistor output of the main unit, also refer to Section 4.8.
— To use the high-speed output special adapter, also refer to Section 4.9.
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4.7.1 Positioning Instruction Activation Timing

The following positioning instruction can be programmed as much as needed. However, observe the items Apx_
shown in the following table to determine the instruction activation timing. o~
o X
L. Instruction to be used §§
Description 2o
DSZR| DVIT | TBL | ABS | ZRN | PLSV | DRVI |DRVA S
Zero return instruction with
DSZR(FNC150) DOG search function Y Y Y A Y Y Y Y
Interrupt Positioning v v v v v v v
DVIT(FNC151) (interruption fixed-feed) A
°©
3 —— -
2 | TBL(FNC152) Positioning by batch setting v v v A v v v v
2 method
o Current ABS value read-out
+ |ABS(FNC155) I A A A A A A AN A
_5 from servo amplifier
5 Zero returnzero return (without
= v v v v v v v
*Q' ZRN(FNC156) DOG search function) A
~ |PLSV(FNC157) |Variable speed Pulse Output A
DRVI(FNC158) |Drive to Increment A
DRVA(FNC159) |Drive to Absolute v 4 v A

v If the pulse output destination device is now outputting pulses, the instruction cannot be activated. Refer
to "Note" below.

/\: For absolute position detection system, activate ABS (FNC155) instruction at turning-on the servo
amplifier at power-on. After execution of this instruction, the current value will be read out from the servo
amplifier? only once.

Turning off this instruction will turn off the servo amplifier’!.

*1.  ABS (FNC155) instruction can be used for absolute position detection system of the MELSERVO-J3,
-J2(S), and -H Series.

Caution:

If "pulse output monitor" (BUSY/READY) flag is on, and if the positioning instruction (excluding the ABS
instruction) or the pulse output instruction (PLSR, PLSY) uses the same pulse output destination device,
the instruction cannot be executed.
Even after turning off of the instruction activation contact, if "pulse output monitor" (BUSY/READY) flag is
still on, do not execute the positioning instruction (including PLSR and PLSY instructions) for the same
output number.
Before activating such an instruction, check that "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
Y003" M8370

*1. Y003 can be specified as the pulse output destination only if two FX3u-2HSY-ADP adapters are
connected to the FXsu PLC.
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Use with PLSY (FNC57) and PLSR (FNC59) instructions:

In addition to the later-described positioning instructions, there are other instructions that need outputting of
pulses. They are pulse output instructions FNC57 (PLSY) and FNC59 (PLSR).

* Do not use the same output number for both the positioning instruction (FNC150 - FNC159) and the pulse
output instruction (FNC57 or FNC59).

» Use of a positioning instruction together with 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 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 FNC57 and FNC59 instructions
Y000 D8341,D8340 D8141,08140
Y001 D8351,D8350 D8143,D8142
Y002 D8361,D8360 -
Y003 D8371,D8370 B

*1. Y003 can be specified as the pulse output destination only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

+ Ifitis necessary to use a positioning instruction (FNC150 to FNC159) together with a pulse output
instruction (FNC57 or FNC59), use the following positioning instruction in place of the pulse output
instruction:

- FNC57(PLSY), FNC59(PLSR)—FNC158(DRVI)
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4.7.2

STOP instruction

4.7.3

For the normal stop of operation (stop after speed reduction), use "instruction OFF" function or "forward/
reverse limit flag".

If immediate stop is absolutely needed to avoid danger, use the pulse output stop command flag.

During execution of positioning instruction, however, if the pulse output stop command flag is turned on, the
pulse outputting operation will be immediately stopped. This means that the motor will be immediately
stopped, which may damage the system. For this reason, carefully use the pulse output stop command flag.

Pulse output_destlnatlon Pulse stop instruction Operation
device
000 M8349 During pulse outputting operation, if the pulse output stop
Y001 M8359 command flag of the corresponding pulse output destination
Y002 M8369 device is turned on, the pulse outputting operation will be
Y003 M8379 immediately stopped.

*1. Y003 can be specified as the pulse output destination only if 2 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). [fitis necessary to
correct the backlash, preliminarily set the number of output pulses considering the backlash that may be
caused while reversing the transfer direction.

\

Backlash
(clearance, play)

Table

Feed screw

"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, judge that execution of the instruction (pulse outputting operation, etc.) is completed. In this case,

however, it is not certain whether the servo motor is stopped. Check "positioning completion" signal or "servo

ready" signal of the servo amplifier (drive unit) to check whether the servo motor is stopped.

— For details on "Instruction execution complete” flag and "Instruction execution abnormal end" flag,
refer to Subsection 4.4.2.
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Programming using "Instruction execution complete" flag and "Instruction execution abnormal end"
flag:

1)

If two or more positioning instructions are used in a program, "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 "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 "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.

Good
example:

Bad
example:

<

The M8029 will function
as "instruction execution
complete" flag of DRVI

instruction.

—¥—

The M8029 will function
as "instruction

execution complete”
flag of DRVA instruction.

N

The M8029 will function
as "instruction execution
complete” flag of the
lower DPLSYV instruction.

4

The M8029 will function
as "instruction execution
complete” flag of the
lower DSW instruction.

The M8029 will function
as "instruction execution
complete" flag of the
upper DPLSV
instruction

¥

— —

!

MO
FNC158

DDRVI,

K100000

K50000

Y000

Y004

Completion
of instruction
execution

M8329
—

Abnormal
completion of
instruction execution

8029 /)
—

RST

MO

RST

MO

!

M1

| FNC159

DDRVA,

K10000

K30000

Y001

Y005

M8029
—

Completion
of instruction
execution

M8329
—
Abnormal

completion of
instruction execution

9

instruction

Completion of
execution 2

RST

M1

RST

M1

RST

MO

Program for upper DPLSV

instruction

M8000

' FNC 72

DSW

X10

Y10

DO

K1

X000

—i—— SET

MO

FNC157
DPLSV

K1000

Y002

Y006

FNC 22

Compl- MUL

DO

K10

D20

etion of instruction execution

M1 [ Enc157

DPLSV

K1000

Y001

Y005

Upper DPLSYV instruction

Program for DSW
instruction

Lower DPLSV instruction
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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, "Instruction execution complete" flag
(M8029) or "Instruction execution abnormal end" flag (M8329) will be turned on or off after execution of
each instruction.
If it is necessary to use "Instruction execution complete" flag or "Instruction execution abnormal end" flag
at a point other than just below the instruction, turn on or off the other bit device just below the instruction,
and use the contact as the command contact.

M8000
¥ FNC 72
- X10 | Y10 DO K1
DSW

o
o
3
3
o
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@
3
2
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p
2<

Switches "instruction
execution complete”
flag of DSW instruction
from the M8029 to the
M100.

@

o

o

uonoBuU0) o
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T
Completion
of instruction
execution

MO -
| FNC158 J2
DRV | 10000 | K100091 Y000 | Y004

Switches "instruction
execution complete”
flag of DDRVI C C
instruction from the of instruction
execution

M8029 to the M200.
e —~ M200

7 RST MO

Complétion

Functions‘as the instruction z
execution complete flag of
DSW instruction.
M100
-1 FNC 22
il = DO K10 D20
MUL

Functions as the instruction
execution complete flag of
DDRVI instruction.

M200
it Y030
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4.7.5

Operation Error Flag

4.7.6

If an applied instruction (including positioning instructions) of the FX3u/FX3uc PLC has an error (construction
error, device designation error, numbering range error, etc.), an operation error may occur during operation.
If an operation error occurs, the following flag will be turned on, and the error data will be stored.

. Operation error

Error flag Error code storage device Error detected step number storage device (32-bit)
M8067 D8067 D8315,D8314

+ If an operation error occurs, the M8067 will be turned on, and the operation error code will be stored in the

D8067, and the error detected step number ! will be stored in the D8315 and D8314 (32-bit).
*1.If the error detected step number is 32767 or less, the error step number can be also checked using
the D8069 (16-bit).

» If an operation error occurs at the other step, the error code and the 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 once stopped is 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.

. Operation error latch

Error flag Error code storage device Error detected step number storage device (32-bit)
M8068 - D8313,D8312

+ If an operation error occurs, the M8068 will be turned on, and the error detected step number ! will be
stored in the D8313 and D8312.

*1.If the operation error detected step number is 32767 or less, the error step number can be also
checked using the D8068 (16-bit).

+ Ifanew erroris caused by the other instruction, the error data will not be updated, and the operation will be
continued until "forced reset" command is input or the power is turned off.

Write during RUN

Do not change 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
program is change during execution of instruction in RUN mode.

. If program is change in circuit block
Instruction . . . . .
including currently-activated instruction
DSZR(FNC150)
Decelerates and stops pulse output.
DVIT(FNC151)
TBL(FNC152) Program cannot be change 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)
DRVA(FNC159) Decelerates and stops pulse output.

*1. This instruction is compatible with Ver.2.00 or later.
If the FX3uc PLC is used and its version is below Ver.2.00, operation will be performed without
acceleration/deceleration.




FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
Built-in Positioning Function

4 Before Programming
4.8 Items To Be Observed in Use of Main Unit (Transistor Output)

4.8

Items To Be Observed in Use of Main Unit (Transistor Output)

49

. Pulse output destination devices

. Pulse output method

. Output pulse frequency (including zero return speed)

. Load current

o
o
3
3
o
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3
2

Use Y000, Y001, and Y002 transistor outputs of the main unit as the pulse output destination devices.
Do not use Y003 transistor output of the main unit for the positioning instructions. If YO03 is used for a positioning
instruction, the PLC may be damaged.
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Adjust the pulse output method of the transistor output of the main unit so that the pulse output method can
conform to 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.
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If the transistor output Y000, Y001, Y002 of main unit uses the pulse frequency of more than 100,000 Hz to
perform operation, the PLC may be damaged.

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).

To use a positioning instruction for Y000, Y001, or Y002 transistor output 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
5to0 24V DC

10 to 100mA

100 kHz or less

Operation voltage range

Operation current range

Output pulse frequency

Caution for Using the High-Speed Output Special Adapter
(FX3u-2HSY-ADP)

. 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-
speed output special adapter side), and do not connect lines to the output terminals of unused side.

The outputs of high-speed output special adapter and the main unit will operate as follows.

Assignment of output numbers

Output number

Position of pulse output method Name of
setting switch of high-speed Signal positioning The 1st adapter | The 2nd adapter
output special adapter instruction {5t axis [2nd axis | 3rd axis | 4th axis
Forward rotation Pulse output
. pulse train (FP) destination Y000 Y001 Y002 Y003
FP-RP side - -
Reverse rotation Rotation Y004 Y005 Y006 Y007
pulse train (RP) | direction signal
Pulse train Pulse output | vo0 | voo1 | Yyo02 | Y003
destination
PLS-DIR side Rotat
Direction | rotation Y004 | Y005 | Yoos | Y007
direction signal
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Operation of output

Operation of output

Instruction for outputting pulse train at high speed | Other instructions

If the instruction turns ON, the corresponding output will

be turned on (the corresponding LED will be turned on). Can be activated.

Main unit of relay output type

High-speed output special adapter | Can be activated. Can be activated.

« If an output number of the high-speed output special adapter is used (if an output of 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.

2. Rotation direction signal of positioning instruction

If 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 The 1st adapter The 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 FX3U-2HSY-ADP high-speed output special adapter is used, the same outputs will be used for both the
CLEAR signal and rotation direction signal of DSZR (FNC150) or ZRN (FNC156) instruction as shown in the
table above.
For this reason, 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 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 can conform to 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 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

Instruction and operand:

Function numbers (FNCO0O0 - FNCIO0O0) and symbols (mnemonic codes) are assigned to the applied
instructions of this PLC. For example, a symbol of "SMOV" (shift) is assigned to the FNC13.

Some applied instructions consist of the instruction area only, but many applied instructions consist of
the instruction area and the operand.

Command
input

e @@

: An operand that will not be affected by execution of the instruction is referred to as a
source. This symbol represents a source.
If the device number is modified by the index register, "¢" will be added, and S will be
modified into (S-). If there are two or more sources, the modified sources will be (S1+),

(S22), and so on.

(@s)) : An operand that will be affected by 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 be (D1-), (D2-), and so on.

m, n : The operands not corresponding to source and distination 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 be m1-, m2-, n1-, n2., and so on.

Regarding the program steps, the instruction area of each applied instruction has 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.
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 register D, timer T, and counter C, can be used.

Data register D consists of 16 bit. Consecutive 2 data registers (2 points), therefore, should be used for
the 32-bit data.

For example, if data register DO is specified for the operand of a 32-bit instruction, the D1 and DO will be
used for the 32-bit data (D1 for 16 high-order bits, and DO for 16 low-order bits).

If current value registers T and C are used as the general data registers, they will be used in the same

way.

Each 32-bit counter (C200 to C255), however, can use the 32-bit data without combining two counters.

These counters, however, cannot be specified for 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 be also classified into two types: continuous execution type and the pulse execution type.
Regarding applied instructions, some of them have all the combinations and others do not.

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 the 32-bit type.

Command 1
——— FNC121 p1g | D12 | the D10 to the D12.
MOV
Comw FNC 12 D20 D22 This instruction transfers the data from the D21 and D20 to
DMOV the D23 and D22.

- For the 32-bit instruction, the instruction name will be DMOV ("D" will be added to "MOV").

- Either the even number devices or the odd number devices can be specified. If a device is specified,
the specified device will be combined with the device having the next number (for the word devices,
such as devices T, C, and D).

To prevent confusion, it is recommended that the operand of a 32-bit instruction should use even
numbers to specify the low-order devices.

- 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 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 — T\L\I(S:VLZ D10 D12
off, the instruction will not be executed. If it is not necessary to

frequently execute the instruction, use of the pulse execution
type instructions is recommended. Note that "P" means that the
instruction is the pulse execution type. This means that DMOVP
is also the pulse execution type.

Continuous execution type instructions: X001
The program shown in the right figure shows that if X001 is on, | FNC 12 D10 D12
the continuous execution type instruction will be executed at the MOV
start of each operation cycle.

Note that if the FNC24 (INC) or FNC25 (DEC) is used as the continuous execution type instruction, the
destination will be changed at the start of each operation cycle.

To indicate such continuous execution type instructions, the symbol " " will be added to the title of each
instruction as shown in the following figure. Carefully use these instructions.

FNC | Number
m Instruction name E
Note that if 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.
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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 @ DANGER

* Provide a safety circuit on the outside of the PLC so that the whole system operates to ensure the safety even
when external power supply trouble or PLC failure occurs.

Otherwise, malfunctions or output failures may result in an accident.

1) An emergency stop circuit, a protection circuit, an interlock circuit for opposite movements, such as normal
and reverse rotations, and an interlock circuit for preventing damage to the machine at the upper and lower
positioning limits should be configured on the outside of the PLC.

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

Design external circuits and mechanisms to ensure safe operations of the machine in such a case.

3) When some sort of error occurs in a relay, triac or transistor of the output unit, output may be kept on or off.
For output signals that may lead to serious accidents, design external circuits and mechanisms to ensure safe
operations of the machine in such cases.

DESIGN PRECAUTIONS AC AUTION

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

» Install in a manner which prevents excessive force from being applied to the built-in connectors dedicated to
programming, power connectors and I/O connectors.
Failure to do so may result in wire breakage or failure of the PLC.

WIRING PRECAUTIONS @ DANGER

» Cut off all phases of the power source externally before installation or wiring work in order to avoid electric shock
or damage of product.

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

WIRING PRECAUTIONS AC AUTION

» Connect the AC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt out.

» Connect the DC power supply wiring to the dedicated terminals described in this manual.
If an AC power supply is connected to a DC input/output terminal or DC power supply terminal, the PLC will be
burnt 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 in the FX3u Series main
unit with a 2mma2 or thicker wire.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the manual of the

PLC main unit).
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WIRING PRECAUTIONS AC AUTION

» Perform class D grounding (grounding resistance: 100Q or less) to the grounding terminal in the FX3uc Series
main unit with a wire as thick as possible.
Do not connect the grounding terminal at the same point as a heavy electrical system (refer to the manual of the
PLC main unit).
*  When drilling screw holes or wiring, cutting chips or wire chips should not enter ventilation slits. such an accident
may cause fire, failures or malfunctions.
» Use the product in such a status that excessive force is not applied on 1/O connectors.
Failure to do so may result in wire breakage or failure of the PLC.
» Fit the I/O cables securely to the designated connectors.
Contact failures may cause malfunctions.
* Perform wiring properly to the FX3u Series main unit and FXoN/FX2N Series extension equipment of the terminal
block type in accordance with the following precautions.
Failure to do so may cause electric shock, short-circuit, wire breakage, or damages to the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.
» Observe the following items to wire the lines to the European terminal board. Ignorance of the following items may
cause electric shock, short circuit, disconnection, or damage of the product.
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.22 to 0.25 Nem.
- Twist the end of strand wire and make sure there is no loose wires.
- Do not solder-plate the electric wire ends.
- Do not connect electric wires of unspecified size or beyond the specified number of electric wires.
- Fix the electric wires so that the terminal block and connected parts of electric wires are not directly stressed.
» Properly perform wiring to the FX Series terminal blocks following the precautions below in order to prevent
electrical shock, short-circuit, breakage of wire, or damage to the product:
- The disposal size of the cable end should follow the dimensions described in this manual.
- Tightening torque should be between 0.5 to 0.8 Nem.

STARTUP AND MAINTENANCE
PRECAUTIONS {>DANGER

» Do not touch any terminal while the PLC's power is on.
Doing so may cause electrical shock or malfunctions.
» Before cleaning or retightening terminals, externally cut off all phases of the power supply.
Failure to do so may expose you to shock hazard.
» Before modifying the program under operation or performing operation for forcible output, running or stopping,
carefully read the manual, and sufficiently ensure the safety.
An operation error may damage the machine or cause accidents.

STARTUP AND MAINTENANCE

PRECAUTIONS ACAUTION

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

» Before connecting or disconnecting any extension cable, turn off power.
Failure to do so may cause unit failure or malfunctions.

» Before attaching or detaching the following devices, turn off power.
Failure to do so may cause device failure or malfunctions.
- Peripheral devices, expansion boards and special adapters
- 1/O extension units/blocks and terminal blocks
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5.1

Test Procedure

Turn off the power to the PLC.

Temporarily connect the limit switches (forward rotation limit 1, reversed
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
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 the FX3uc PLC is used, check the input statuses using the display module.

Signal Input signal Status of LED indicator lamp

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).

Activation of the reverse rotation limit switch 1 will turn off the LED

Reverse rotation limit 1 X011 indicator lamp of X011 (turn off X011).

Forward rotation (JOG+) X012 .Tur.nlng on the forward rotation (JOG+) switch will turn on the LED
indicator lamp of X012.

Reverse rotation (JOG-) X013 Turning 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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Check the operation in the forward rotation direction.

Check the output indicator lamp (LED lamp) and the current value register to check the operation.
The status of the LED indicator lamp and the value indicated on the current value register depend
on the pulse output destination or rotation direction set in the positioning instruction. However, if
the pulse output destination or the rotation direction is changed in the test program, carefully read
the status of the output indicator lamp (LED lamp) and the value indicated on the current value
register marking the change in the test program.

. Operation in forward rotation direction

Turn on the forward rotation (JOG+) switch (X012), and check that operation is performed in the
forward rotation direction. For this check, set the other inputs in the following statuses:

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:

Pu:::tcr:l;;put LEgJ?::J'tD of Status of LED lamp (output)
If transistor outputs of main | "Pulse train + direc- Y000 Turned on and off at a high speed.
unit are used tion" method Y004 Kept at the ON status.
"Pulse train + direc- Y0/2 Turned on and off at a high speed.
tion" method Y4/6 Kept at the ON status.

If high-speed output ; .
special adapter is used ';?J?gg:?arigt?é'g? Y0/2 Turned on and off at a high speed.

Reverse rotation
pulse train (RP)

Y4/6 Kept at the OFF status.

2) Current value register (D8340, D8341) check
Monitor the current value register (D8340, D8341) of the FX3u/FX3uc 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)
. . i ) The LED indicator lamp turned on and
If transistor outputs of main | "Pulse train + direc- Y000 off at a high speed will be turned off,
unit are used tion" method
Y004 Kept at the ON status.
" . . YO/2 The LED indicator lamp turned on and
Pulse train + direc- off at a high speed will be turned off.
tion" method Y4/6 Kept at the ON stat
If high-speed output eptatihe stalus.
special adapter is used Forward rotation YO/2 The LED indicator lamp turned on and
pulse train (FP) off at a high speed will be turned off.
Reverse rotation
pulse train (RP) Y4/6 Kept at the OFF status.

2) Current value register (D8340, D8341) check
Monitor the current value register (D8340, D8341) of the FX3u/FX3uc PLC using the programming tool,
and confirm that increase in the value is stopped.
— For details on the current value register, refer to Subsection 4.4.1.
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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 (D8340, D8341) will enter the same
statuses as the stop statuses described in step 8.

In addition, "Instruction execution abnormal end" flag (M8329) will be turned on.
— For details on the current value register, refer to Subsection 4.4.1.
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Check the operation in the reverse rotation direction.

Apx.
Check the output indicator lamp (LED lamp) and the current value register to check the operation. om
The status of the LED indicator lamp and the value indicated on the current value register depend §§
on the pulse output destination or rotation direction set on the positioning instruction. However, if %’-3

the pulse output destination or the rotation direction is changed in the test program, carefully read
the status of the output indicator lamp (LED lamp) and the value indicated on the current value
register considering on the change in the test program.

1. Operation in reverse rotation direction

Turn on the reverse rotation (JOG-) switch (X013), and check that the operation is performed in the
reverse rotation direction.

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 transistor outputs of main | "Pulse train + direc- Y000 Turned on and off at a high speed.
unit are used tion" method Y004 Kept at the OFF status.
"Pulse train + direc- Y0/2 Turned on and off at a high speed.
tion" method Y4/6 Kept at the OFF status.
If high-speed output Forward rotation Y0/2 Kept at the OFF status.
special adapter is used pulse train (FP)
Reverse rotation Y4/6 Turned on and off at a high speed.
pulse train (RP)

2) Current value register (D8340, D8341) check
Monitor the current value register (D8340, D8341) of the FX3u/FX3uc 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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2. 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 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
method of output Status of LED lamp (output)
. . ) ) The LED indicator lamp turned on and
If transistor outputs of main | "Pulse train + direc- Y000 off at a high speed will be tuned off
unit are used tion" method i
Y004 Kept at the OFF status.
The LED indicator lamp turned on and
"Pulse train + direc- Y0/2 P

off at a high speed will be turned off.

tion" method

. Y4/6 Kept at the OFF status.
If high-speed output
special adapter is used Forward rotation YO0/2 Kept at the OFF status.
pulse train (FP) o
Reverse rotation Y4/6 The LED indicator lamp turned on and

pulse train (RP) off at a high speed will be turned off.

2) Current value register (D8340, D8341) check
Monitor the current value register (D8340, D8341) of the FX3u/FX3uc PLC using the programming tool,
and confirm that decrease in the value is stopped.
— 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 (D8340, D8341) will enter the same
statuses as the stop statuses described in step 10.

In addition, "Instruction execution abnormal end" flag (M8329) will be turned 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 S
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 related devices depend on the pulse output destination device set for the positioning instruction. If the
pulse output destination device set for the positioning instruction 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 (IZ:)SE;Ifgiétl),D8343 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
Positioning (Y000) positioning instruction is being M8348 positioning instruction is
activated. activated.
"Instruction execution abnormal Use this device to check whether or not Ivl:nrtr:;?: ;Z:Ti?/gt:]: i
the forward/reverse rotation limit switch | M8329

end" flag

turns ON.

during positioning
operation.

Current value register (Y000)

Stores the current value of the
positioning operation in Y00O.

D8340,D8241
(32-bit)

Varies when positioning
instruction turns ON.
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5.2 Creation of Test Program

3. Example of program

M8002
— ENJOG K100000| D8343
Initial pulse
FNC 12
KO D8342
MOV
FNC 12
K100 | D8348
MOV
FNC 12
K100 | D8349
MOV
X010
# M8343
Forward rotation limit 1
X011
# M8344
Reverse rotation limit 1
X012 M8348 M101
1 I W FNC158 |1k999999| K30000 | Y000 | Y004
JOG+ Positioning| JOG(+) DDRVI
(Y000) |operation
completed X?{12 M101
M100
I JOG+
JOG(+) M8329
operation —
being Instruction execution
performed abnormal completion
M100
X013 M8348 M103
Y i I FNC158 1 999999 K30000 | Y000 | Y004
JOG- Positioning| JOG(-) DDRVI
(Y000) |operation
completed X(l.){13 M103
M102 JOG-
JOG(-) M8329
operation —
being Instruction execution
performed abnormal completion

M102

9

END

Maximum speed (for YO00)
100,000Hz—[D8344,D8343]

Bias speed (for Y000)
0Hz—D8342

Acceleration time (for YO00)
100ms—D8348

Deceleration time (for Y000)
100ms—D8349

Forward limit (for YO0O0)

Reverse limit (for Y000)

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.
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6. Mechanical Zero Return (DSZR/ZRN Instruction)
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6.1 Types of Mechanical Zero Return Instructions
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If the specified forward rotation pulse or the reverse rotation pulse is output, the positioning instruction of the
PLC will increase or reduce 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 will use DSZR/ZRN instruction (zero return instruction) to adjust the value of 3 3
the current value register to the current mechanical position. %%
Compared with ZRN instruction, DSZR instruction has some more functions. >
DSZR instruction ZRN instruction

DOG search function v -

DOG signal logical NOT v -

Zero return using zero-phase signal v -

Zero point signal logic reverse v -

Absolute position detection system:

If the MR-H, MR-J2, MR-J2S, or MR-J3 servo amplifier (with absolute position detection function)
manufactured by Mitsubishi is used, the current position value will be retained even after power-off.

Perform zero return only once. After turning on the power again, just read out the current position value of the
servo motor to the PLC by FNC155 (DABS) instruction. This means that it is not necessary to perform zero
return just after power-on.
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6.2

DOG Search Zero Return (DSZR Instruction)

6.2.1

Using the FX3uU/FX3uc PLC of Ver.2.00 or later, use this instruction to change the CLEAR signal output
destination.

Instruction Format

Instruction format

FNC 150 16-bit Instruction . " 32-bit Instruction . "
!— DSZR J instruction symbol Execution condition instruction symbol Execution condition

DSZR _P7)_ Continuous

ZERO RETURN 9 steps execution
WITH DOG - type .
SEARCH

Command

input
Trlelolele

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.
D) Specifies the rotation direction signal output destination number.
Devices
Bit device Word device Others
Real | Char-
Ol System user Digit designation System user Ciglpl?l-ﬂt Index Cton:[ num-| acter |Pointer
type st per | string
X|Y[M|T|C|S|DO.b|KnX|{KnY|KNnM|KnS| T [ C | D | R |UDO\GO|V |Z |Modify [K|H| E "a" P
Vi iviv|v Al %
A
> ‘
A v
”
A
Vv v
@ | |4 Al

A1 : The DO.b cannot be indexed by index registers (V and Z).
A2 : Specify a device in the range of X000 to X007.

A3 : Specify Y000, Y001, or Y002 transistor output of main unit, or specify Y000, Y001, Y0022, or Y0032 of
high-speed output special adapter .
*1. High-speed input/output special adapter cannot be connected to FX3UC-32MT-LT.

*2. To use Y002 and Y003 of high-speed output special adapter, connect the second high-speed output
special adapter.
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Note:

» To use the FX3U Series main unit of relay output type, be sure to connect high-speed output special
adapter. The differential line drive will be used for the outputs of the high-speed output special adapter.
A4 : If high-speed output special adapter is not used for the FX3u PLC, or if the FX3u PLC is used, specify a
transistor output number. If high-speed output special adapter is used for the FX3uc PLC, specify the

following output numbers.
— For the outputs applicable with High-speed output special adapter, refer to Section 4.9.

a:;gpr;;srpce::n:z:&it ;2:;:2'“ Pulse output Rotation direction output
= for Y000 (@) =Y004
The 1st adapter
= for Y001 (@) =Y005
() = for Y002 (@) =Y006
The 2nd adapter
= for 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 | Y003"!
M8029 "Instruction execution complete" flag Read only ftib;ectlon
M8329 "Instruction execution abnormal end" flag Read only flib;ectlon
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only fjbge"t'on
. . Subsection
M8341 | M8351 | M8361 | M8371 | Clear signal OUTPUT function enable. Drivable {5 2% "
« . Subsection
M8342 | M8352 | M8362 | MB372 | Zero retun direction specification. Drivable {5 22" "
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable j’%bfed'o"
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f“sbfed'on
M8345 | M8355 | M8365 | M8375 |DOG signal logic reverse 2 Drivable j’“sbgec“on
M8346 | M8356 | M8366 | M8376 |Zero point signal logic reverse Drivable f“sbged'on
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only j"fjed'on
M8349 | M8359 | M8369 | M8379 |Pulse output stop command. 2 Drivable f“sbged'on
. . ) .. | Clear signal device specification function . Subsection
M8464"3 | M84653 | M846673 | M84673 v Drivable
enabled. 4.3.4

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*2. Cleared when PLC switches from RUN to STOP.
*3.  This function will be valid if Ver.2.00 or later is used.
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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 Y003 length | value
D8340 |"°"  |pe3so |- |psseo |F°%  |ps3ro |FOW- ,
order order order order _|Currentvalue | ., o o | Subsection
iagh- igh- igh- iah- register (pls 441
D8341 | 19N | pgany |High- | paagy (High- | haasy | High gister (pls)
order order order order
D8342 D8352 D8362 D8372 Bias speed | y¢ it o | Subsection
(Hz) 426
D8343 |2 |pg3s3| " |psae3 |FO%  |pssza|toW , ,
order order order order Maximum . Subsection
High High High HiohoIspeed (Hz) | 270t [100,0001, 55
D8344 | "I Ipg3sa |9 Ipg3ea |9 |pgaza |9 <
order order order order
D8345 D8355 D8365 D8375 Creep speed | 16 it | 1000 | Subsection
(Hz) 4.2.4
D346 |- |ps3se |- |psses |F°%  |ps3ze |-V ,
order order order order Zero return ) Subsection
High High High Hiohe|speed (Hz) | S2Pit| 500001454
D8347 | "9 Ipg3s7| 9" |pg3e7 | 9" |pg377 | 19N -
order order order order
D8348 D8358 D8368 D8378 Acceleration | ¢\ 100 | Subsection
time (ms) 427
D8349 D8359 D8369 D8379 Deceleration | 4o iy 100 | Subsection
time (ms) 428
Clear signal Subsection
D8464 "2 D84652 D84662 D8467"2 device 16-bit “ a3a4

specification

*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are

connected to the FX3u PLC.

*2.  This function will be valid if Ver.2.00 or later is used.
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6.2.3 Function and Operation 9
3
o
Command =
input w
— FECS:ZE)O S1e S2e D1e D2e a

— For details on the maximum speed, bias speed, acceleration time, and deceleration time, refer to

1

1

: Zero return speed
l Initial value: 50,000Hz
1

1

1

1

Subsection 4.2.5 to Subsection 4.2.8. ;g:ﬁ
, Deceleration , , Acceleration . 585
I time I | time ! 3
1 Initial value: 1 1 Initial value: "1
I 100ms  g------------ < 100ms |
: / ) \ 1
| /| Maximum speed N ! ApX.
! ’ Initial value: 100,000Hz » \
1 // X \ ern
1 < | So
1 1 8%
! 1 Q&
1 | o
1 | =
: 1
1
, !
0 1

Current value register = "0" <&
Creep speed :‘------,------- -------------------
Initial value: : ! Bias speed
1,000Hz ! | Initial value: OHz

Rear end Front end
I
I
CLEAR signal <—> 1 msorless

k——>{20 ms + 1 scan time (ms)

1) For (S1-), specify the near-point signal (DOG) input device number. To specify the logic of this near-
point signal (DOG), turn on or off "DOG signal logic reverse" flag as shown in the following table.

Zero-phase signal
(X000 - X007)

S2e

Pulse output "DOG signal logic o
P i " Description
destination device reverse" flag
=YO000 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

* When an input (X000 to X017)*1 of the main unit is specified for the near-point signal (DOG) specified
by , the rear end of the near-point signal (DOG) will be monitored (detected) at the 1-ms intervals
(interruption).

Under the following condition, however, monitoring (detection) of the near-point signal (DOG) rear end
will be affected by the input constant or the scan time of the sequence program:
- An input number of X020 or below or the other device (auxiliary relay, etc.) is specified.

*1. Specify X000 to X007 for FX3u-16M0L1.
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2) For (S29), specify the zero-phase signal input number in the range of X000 to X007. To specify the logic
of this zero-phase signal, turn on or off "Zero point signal logic reverse" flag 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), not the following device. In this
case, in the same way as ZRN instruction, operation will be performed at the front and rear ends of the
near-point signal (DOG) without using the zero-phase signal.

Pulse output "Zero point signal logic o
- . " Description
destination device reverse" flag

(D) =YO000 M8346

CD) 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

3) For , specify the pulse output number in the range of Y000 to Y003.

4) For (D2o), specify the rotation direction signal output device number. If the high-speed output special
adapter is not used for the FX3u PLC, or if the FX3uc PLC is used, specify a transistor output number.
If high-speed output special adapter is used for the FX3u PLC, specify the following output numbers.

High-speed output special Rotation direction
. i Pulse output
adapter connection position output

= for YO00 @) =Y004
= for Y001 (@) =Y005
= for Y002 (@) =Y006
= for Y003 @) =Y007

The rotation direction depends on the ON/OFF status of the specified device as shown in the following

The 1st adapter

The 2nd adapter

table.
During execution of this instruction, however, do not use the output specified by (Dz2-).
ON/OFF status of device i . . . .
. Rotation direction (increase/reduction of current value)
specified by (02)

ON Forward rotation (Outputting the pulse will increase the
current value.)

OFF Reverse rotation (Outputting the pulse will reduce the
current value.)

5) Zero return direction
To specify the zero return direction, turn on or off "zero return direction designation" flag as shown in the
following table.

Pulse output "Zero return direction Description
destination device designation” flag
= Y000 M8342 To perform zero return in the
= Y001 M8352 forward rotation direction: Turn on the flag.
= Y002 M8362 To perform zero return in the
reverse rotation direction: Turn off the flag.
=Y003 M8372
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6)

*1.

7)

8)

CLEAR signal output

This instruction can output the CLEAR signal after stop at the origin.
If it is necessary to output the CLEAR signal at the completion of zero return, turn on "CLEAR signal
output function enable" flag (see the following table).
Use the FX3u/FX3uc PLC of Ver.2.00 or later to specify the CLEAR signal output device.

a) Ifitis not necessary to use the Clear signal device specification function, or if the FX3uc PLC of below

Ver.2.00 is used.

Pulse output

Status of "CLEAR
signal output function

Status of "Clear signal device

specification function

CLEAR signal device

destination device enable” flag enable” flag*1 number
=Y000 M8341=ON M8464=0FF Y004
=Y001 M8351=ON M8465=0FF Y005
=Y002 M8361=ON M8466=0FF Y006
=Y003 M8371=ON M8467=0OFF Y007

Use the FX3u/FX3uc PLC of Ver.2.00 or later to use "Clear signal device specification function enable" flag.

b) Ifitis necessary to use the Clear signal device specification function:
Turn on "Clear signal device specification function enable"

flag to specify the CLEAR signal (output Y) for the pulse output destination

device using the Clear signal device specification device.
— For the example on a program, refer to Subsection 4.3.4 or Subsection 4.5.1.

‘ Ver.2.00 u»\ ‘ Ver.2.00 nmp |

Pulse output
destination device

Status of "CLEAR
signal output function

Status of "Clear signal device

specification function

Clear signal device
specification device

enable" flag enable" flag™
=Y000 M8341=ON M8464=ON D 8464
=Y001 M8351=ON M8465=0ON D 8465
=Y002 M8361=ON M8466=0ON D 8466
=Y003 M8371=ON M8467=0ON D 8467

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 can be "bias speed < zero return speed < maximum

speed".

- If "zero return speed > maximum speed", operation will be performed at the maximum speed.

desz:‘rli:ig:t(;):\:ice Bias speed Zero return speed Maximum speed Initial value
=Y000 D8342 D8347,D8346 D8344,D8343
=Y001 D8352 D8357,D8356 D8354,D8353 50,000(H2)

, z

=Y002 D8362 D8367,D8366 D8364,D8363
=Y003 D8372 D8377,D8376 D8374,D8373

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 can be "bias speed < creep speed < maximum speed".

de;?r:::ic?:tc'l):\:ice Bias speed Creep speed Maximum speed Initial value
=Y000 D8342 D8345 D8344,D8343
= Y001 D8352 D8355 D8354,D8353
1,000(Hz)
=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 by (D1-). For this reason, if Y001, Y002, or Y003 is specified, it is necessary to change the output
number of each related flag.

*1.

2.

— For details of related flags, refer to Section 4.1 to Section 4.4, or Subsection 6.2.2.

Specify the zero return direction.
Turn on or off "zero return direction designation" flag (M8342) to specify the zero return direction.

Execute DSZR instruction to carry out zero return.

Transfer operation will be performed in the direction specified by "zero return direction designation" flag
(M8342) at the speed specified by "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 off"! the near-point signal (DOG) specified by (S1+), if the zero-phase signal specified by
is turned on*2, the pulse outputting operation will be immediately stopped.

If the same input is specified for both the near-point signal and the zero-phase signal, turning off ! the
near-point signal (DOG) will immediately stop the pulse outputting operation (just like ZRN instruction, the
zero-phase signal will not be 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 stopping the pulse outputting operation, and will be kept at the ON status for
"20 ms + 1 scan time (ms)".

The current value register (D8341, D8340) will be reset to "0" (will be cleared).

"Instruction execution complete" flag (M8029) 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 X X time i
1 (D8349) 1 I (D8348) | Zero return
| R 2 | direction
[ /| Maximum speed i -
| /| (D8344,D8343) \ ST
: '/ < AR :
| ! :
| ! Zero return speed !
Creep speed | : (D8347,D8346) :
) (D8345) ! | |
Current value register = "0" < : ~ ! 1
| I
_____ 1 __
(D8341 ,D8342\ r : Bias speed
! | (D8342)
G»
Rear end Front end

|
i
|
Zero-phase signal |
|
|

| UL
I

CLEAR signal '

(Y004) ﬂ 1 ms or less

"instruction fk—>] 20 ms + 1 scan time (ms)

execution
complete" ON
flag M8029

This step is described assuming that "DOG signal logic reverse" flag (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 "Zero point signal logic reverse" flag (M8346) is off. If this flag is
on, it is necessary to change the expression "on" to "off", and "off" to "on".
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2. DOG search function o)
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. 2

@
3
: Rear end Front end Zero return : @
Reverse rotation direction Forward rotation
limit 1 DOG limit 1

Reverse rotation limit | Forward rotation limit

i ; ]
1 1 2@ =
1 1 . . Q o
H | Operation in- g8->
I I reverse rotation =
' | direction
I I
I

I I
I 5 Apx.
I I

4) 3) . | 1) o
I | 8 3
I I
1 I R
1 1 S
! | /Operation in
1 1/ forward rotation
! i/ direction

1) If the start position is before the DOG:
a) When the zero return instruction is executed, zero return will be started.
b) Transfer operation will be started in the zero return direction at the zero return speed.
c) If the front end of the DOG is detected, the speed will be reduced to the creep speed.
d) After detecting the rear end of the DOG, if the first zero-phase signal is detected, the operation will be
stopped.
2) If the start position is in the DOG area:
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 be reduced and then the operation will be
stopped. (The workpiece will 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.

3) If the start position is in the near-point signal OFF area (after the DOG):

a) When the zero return instruction is executed, zero return will be started.

b) Transfer operation will be started in the zero return direction at the zero return speed.

c) If the reverse rotation limit 1 (reverse rotation limit) is detected, the speed will be reduced, and then
the operation will be stopped.

d) Transfer operation will be started in the opposite direction of the zero return direction at the zero return
speed.

e) 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.)

f) Transfer operation will be restarted in the zero return direction at the zero return speed. (The
workpiece will enter the DOG area again.)

g) If the front end of the DOG is detected, the speed will be reduced to the creep speed.

h) 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 be reduced and then the operation will be
stopped. (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 the important points for programming, refer to Section 4.7.

* Ifaninput (X000 to X017)*1 of the main unit is specified for the near-point signal (DOG) specified by (S1-),
the rear end of the near-point signal (DOG) will be monitored (detected) at the 1ms intervals (interruption).
Under the following condition, however, monitoring (detection) of the near-point signal (DOG) rear end will
be affected by the constant at input or the scan time of the sequence program:

- An input number of X020 or below or the other device (auxiliary relay, etc.) is specified.
*1.  Specify X000 to X007 for FX3u-16MO].
» Properly set the DOG so that the near-point signal (DOG) can be kept at the ON status until the speed is

o
o
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o
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reduced to the creep speed. Apx.
This instruction will start speed reduction at the front end of the DOG, and will stop the operation at the rear om
end of the DOG or at detection of the first zero-phase signal after through the rear end of the DOG. After S g
that, the current value register will be cleared (reset to "0"). 2s
If the speed is not reduced to the creep speed before detecting the rear end of the DOG, the operation may S

not be stopped at the specified position.

+ 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

+ 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).

Rear end
DOG

Zero-phase signal | |

* The creep speed should be slow enough.
The zero return instruction will not reduce the speed before stop. For this reason, if the creep speed is not
low enough, the operation may not be stopped at the specified position due to inertia.

» Even if the operand is subject to change during execution of the instruction, the operation will be continued
while ignoring the change. 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 zero return operation, the speed will be reduced and
then the operation will be stopped. In this case, "Instruction execution complete" flag (M8029) will not be
turned on.

* If "pulse output monitor" (BUSY/READY) flag is on, the positioning instruction (including PLSR and PLSY)
that uses the same output cannot be executed.
After the instruction activation contact is turned off, if "pulse output monitor" (BUSY/READY) flag is still on,
do not execute the positioning instruction (including PLSR and PLSY instructions) having the same output
number.

* In the following case, "Instruction execution abnormal end" flag (M8329) will be turned on, and execution of
the instruction will be completed.
— For details on "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.
- If the DOG search function cannot detect the near-point signal (DOG), the speed will be reduced and
then the operation will be stopped.
In this case, "Instruction execution abnormal end" flag (M8329) will be turned on, and execution of the
instruction will be completed.
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6.3

Zero Return (ZRN Instruction)

6.3.1

Using the FX3uU/FX3uc PLC of Ver.2.00 or later, use this instruction to change the CLEAR signal output
destination.

Instruction Format

. Instruction Format

FNC 156 16-bit Instruction 32-bit Instruction
E{ ZRN J instruction symbol Execution condition instruction symbol Execution condition

input [ ENC156
e [ @ (@@

o ZRN ) Continuous DZRN Continuous
ZERO RETURN 9 steps execut.on 17 steps - execution
- type - type

Command

. Data setting

Operand type Description Data type
D Specifies zero return start speed.”
! P P BIN16/32-bit
Specifies creep speed. (Setting range: 10 to 32,767 Hz)
Specifies an input numbers for near-point signal(DOG). bi
i
D) Specifies pulse output number.

*1. Settingrange: 10 to 32,767 Hz for 16-bit operation
For the 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)
FXsuc PLC main unit 10 to 100,000(Hz)
. Devices
Bit device Word device Others
. Real | Char-
Og:erand System user Digit designation System user Srﬁ?t'al 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|UD\GO |V |Z|Modify |K|H| E o P
v v v vV [ VI IVvIVIV v Vv v Vv
v | v v vV viviv]v v Vv v vi|iv
VvV v | A1 v
v
D) 2

A1 : The DO.b cannot be indexed by index registers (V and Z).
A2 : Specify Y000, Y001, or YOO2 transistor output of main unit, or specify Y000, Y001, Y0022, or Y0032 of
high-speed output special adapter™!.
*1. High-speed input/output special adapter cannot be connected to FX3uc-32MT-LT.

*2. To use Y002 and Y003 of high-speed output special adapter, connect the second high-speed output
special adapter.

Note:

» To use the FX3uc Series main unit of relay output type, be sure to connect the high-speed output special
adapter. The differential line drive 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
= Function Attribute Refer to
Y000 | Y001 | Y002 ‘\(0031
M8029 "Instruction execution complete” flag Read only flibgectlon
M8329 "Instruction execution abnormal end" flag Read only fl:lbzseotlon
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only f‘j‘bgec“on
. . Subsection
M8341 | M8351 | M8361 | M8371 |Clear signal OUTPUT function enable."? Drivable 434
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f‘gbfec“on
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f‘gbfec“on
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation. Read only f‘j‘bjec“m
M8349 | M8359 | M8369 | M8379 |Pulse output stop command. 2 Drivable f‘gb;‘ec“on
Clear signal device specification function i
M8464'3 | M8465'3 | M8466°3 | M8467°3 9 P Drivable | SuPsection
enabled. 434
*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3U-2HSY-ADP adapters are connected to the FX3U

PLC.
*2.  Cleared when PLC switches from RUN to STOP.
*3.  This function will be valid if Ver.2.00 or later is used.

2. Special data registers
The following table shows the related special data registers.
devices that determine the pulse output destinations.

Note that Y000, Y001, Y002, and Y003 are

Device number

Device Data Initial
= Refer to
Y000 Y001 Y002 Y003 number length | value
D8340 | "% [ps3s0|°"  |ps3so| " |psa7o|-OW _
order order order order Current value 30-bit 0 Subsection
igh- igh- iah- igh- register (pls 441
Dg341| 19N | pgagy |HiGh- 1 hgagy |HiGh- | haqs [ High gister (pls)
order order order order
Bias speed . Subsection
D8342 D8352 D8362 D8372 16-bit 0
(Hz) 426
D8343| "% |pg3s3|O"  |pg3e3| O |psa73|OW
order order order order Maximum . Subsection
High High High High. |speed (Hz) | 32Dt | 1000001, 5
D8344 | "9 Ipg3sa | 9" |pg3es| 9N |pg37a| "IN <
order order order order
D8348 D8358 D8368 Dga7g  |Acceleration | . 100 | Subsection
time (ms) 427
D8349 D8359 D8369 D8379 Deceleration | ¢ 1 100 | Subsection
time (ms) 4.2.8
Clear signal Subsection
D8464"2 D8465 2 D84662 D8467"2 device 16-bit - 434
specification e

*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3U-2HSY-ADP adapters are connected to the

FX3u PLC.

*2.  This function will be valid if Ver.2.00 or later is used.

o
o
3
3
o
=]
@
3
2

ur-jing

uoioun4
Buiuonisod

p

uonoBuUUN) S

o

a|dwex3




6 Mechanical Zero Return (DSZR/ZRN Instruction)
6.3 Zero Return (ZRN Instruction)

FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
Built-in Positioning Function

6.3.3 Function and operation
Command
input
— F’;CRLSES S1e S2e S3e

— 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 .

Deceleration ,
time |

Creep speed S2e

- -

e
1
1
1
! t
' DOG S3e
CLEAR signal Rearend  Frontend
; %l 1 ms or less
"Instruction
execution )
complete” flag  [oN] 20 ms + 1 scan time (ms)
M8029

If the instruction is turned off

1) For (S12), 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
10 to 32,767(Hz)

16-bit operation

When high-speed output special

adapter is used 10 t0 200,000(Hz)

32-bit operation

When transistor output of main unit

o o 10 to 100,000(Hz)

Note that the zero return speeds shown in the following table will not be adopted.

Pulse output destination device Zero return speed

=Y000 D8347,D8346
=Y001 D8357,D8356
=Y002 D8367,D8366
=YO003 D8377,D8376

2) For (S2-), specify the creep speed.
Setting range: 10 to 32,767 Hz
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3) For (S3Y), 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".
+ Ifaninput (X000 to X007) of the main unit is specified for the input signal, the interruption function will be
adopted to stop the operation. (To output the CLEAR signal, turn on "CLEAR signal output function
enable" flag.)
Under the following condition, however, operation may be affected by the input constant 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 below or the other device (auxiliary relay, etc.) is specified.
+ Ifinput relay X010 or below is specified for the near-point signal, the input filter (10 ms) will be adopted.
4) For (D), specify the 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 on the current value register will be reduced.)
— For details on programming, refer to Section 4.7.
— To use main unit (transistor output), refer to Section 4.8.
— To use high-speed output special adapter, refer to Section 4.9.
a) To perform zero return in the forward rotation direction, follow the procedure shown below and control
Turn on YOO (rotational direction signal).
b) Refresh YOO output using REF (FNC50) instruction.
c) Execute ZRN instruction (zero return instruction).
d) By execution completion flag (M8029) of ZRN instruction (zero return instruction), reset YOIIOJ
(rotational direction signal).
Example of program:
Regarding the program shown below, Y004 is specified as the rotation direction signal output device for
Y000.
Command
input
—M RST M10 |
| M40 |
Turns on (sets) Y004 as the
Y000 output RST M1t @) rotational(direc)tion signal of Y000
pulse monitor .
(pulse output destination).
SET Y004 —

b) Refreshes Y000 to Y007.
FNC50 | vooo | k8 |

REFP
c) Executes ZRN instruction.
ngcFlriG S10) | (Sas S3) | Y000 |-
d) Resets the rotational direction
M8029 signal (Y004) using the instruction
it RST | Y004 -  execution complete flag.
SET M10 | Origin data reading completion flag
M8§29 Resets the rotational direction signal
i RST Y004 1 (YO004) using the instruction
execution abnormal end flag.

SET M11 I Abnormal end of zero return
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6 Mechanical Zero Return (DSZR/ZRN Instruction)

6.3 Zero Return (ZRN Instruction)

6)

CLEAR signal output

This instruction can output the CLEAR signal after stop at the origin. If it is necessary to output the
CLEAR signal at the completion of zero return, turn on "CLEAR signal output function enable" flag (see
the following table). Use the FX3u/FX3uc PLC of Ver.2.00 or later to specify the CLEAR signal output

device.

a) Ifitis not necessary to use the Clear signal device specification function, or if the FX3uc PLC of below

Ver.2.00 is used:

Pulse output

Status of "CLEAR
signal output function

Status of "Clear signal
device specification

CLEAR signal device

destination device enable” flag function enable® flag*1 number
=Y000 M8341=ON M8464=0OFF Y004
=Y001 M8351=ON M8465=0FF Y005
=Y002 M8361=ON M8466=0OFF Y006
=Y003 M8371=ON M8467=0FF Y007

*1. Use the FX3U/FX3uC PLC of Ver.2.00 or later to use "Clear signal device specification function enable" flag.

b) Ifitis necessary to use the Clear signal device specification function:

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

Clear signal device specification device.
— For the example of a program, refer to Subsection 4.3.4 or Subsection 4.5.1.

‘ Ver.2.00 nmp \ ‘ Ver.2.00 nmp |

Pulse output
destination device

Status of "CLEAR
signal output function

Status of "Clear signal
device specification

Clear signal device
specification device

enable" flag function enable" flag
=Y000 M8341=ON M8464=0ON D 8464
=Y001 M8351=ON M8465=0ON D 8465
=Y002 M8361=ON M8466=ON D 8466
=Y003 M8371=ON 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 by (D-). For this reason, if Y001, Y002, and Y003 are specified, it is necessary to change the output

number of each related flag (special auxiliary relay, special data register).
— For details on related flags, refer to Section 4.1 to Section 4.4, or Subsection 6.2.2.

o
o
3
3
o
=]
@
3
2

1) Execute ZRN instruction to carry out zero return.

Mo
2) Transfer operation will be performed at the zero return speed specified by (S1+). g2z

585
3) If the near-point signal (DOG) specified by is turned on, the speed will be reduced to the creep °5

speed specified by (S29).

4) If the near-point signal (DOG) specified by is turned off, the pulse outputting operation will be Apx
immediately stopped. om
5) If the CLEAR signal output function (M8341) is enabled (set to ON), the CLEAR signal (Y004) will be % §
turned on within 1 ms after stopping the pulse outputting operation, and will be kept at the ON status for %’%

"20 ms + 1 scan time (ms)".
6) The current value register (D8341, D8340) will be reset to "0" (will be cleared).

7) "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 i time i
| (D8349) ! | (D8348) !
<>/ <«
: /I7 ____________ J\ 1
' /| Maximum speed AN |
i /| (D8344,D8343) N !
I // AY I
l ! < !
' 1 I
1 *

' ! Zero return speed™’ i

Creep speed @ i ' i
! i i
SR S S -
' ] Bias speed
! | (D8342)
1 T

1
! DOG

CLEAR SM Rear end @ Front end
Y004 )

@| 1 ms or less
"Instruction .
execution 20 ms + 1scan time (ms)

If the instruction is turned off

*1.  Note that the zero return speeds shown in the following table will not be adopted.

Pulse output destination device Zero return speed
= Y000 D8347,D8346
=Y001 D8357,D8356
=Y002 D8367,D8366
=Y003 D8377,D8376
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6.3.4

Important Points

— For the important points of programming, refer to Section 4.7.

If an input (X000 to X007) of the main unit is specified for the near-point input signal specified by (S3+), the
interruption function will be adopted to stop the operation.
Under the following condition, however, operation may be affected by the input constant or the scan time of
the sequence program.
- Aninput number of X010 or below or the other device (auxiliary relay, etc.) is specified.

If input relay X010 or below is specified for the near-point signal, the input filter (10 ms) will be adopted.

If an input (X000 to X007) is specified for the near-point signal (S3-), the input cannot be used for the
following items:

- High-speed counter

- Input interruption

- Pulse catch

- SPD instruction

- DSZR instruction

- DVIT instruction

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 to the creep speed at the front end of the DOG, and will stop the
operation at 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 low enough.
The zero return instruction will not reduce the speed before stop. For this reason, if the creep speed is not
low enough, the operation may not be stopped at the specified position due to inertia.

The DOG search function is not adopted for this instruction. For this reason, 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 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 be reduced and
then the operation will be stopped. In this case, "Instruction execution complete" flag (M8029) will not be
turned on.

While "pulse output monitor" (BUSY/READY) flag is on, the positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.

After the instruction activation contact is turned off, if "pulse output monitor" (BUSY/READY) flag is still on,
do not execute the positioning instruction (including PLSR and PLSY instructions) having the same output
number.

In the following case, "Instruction execution abnormal end" flag (M8329) will be turned on, and execution of
the instruction will be completed.
— For details on "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.
- If the forward limit flag or the reverse limit flag is turned on, the speed will be reduced and then the
operation will be stopped. In this case, "Instruction execution abnormal end" flag (M8329) will be turned
on when completing execution of the instruction.
- If the limit flag (forward limit flag or reverse limit flag) on the opposite side of the operation direction is
turned on, the speed will be reduced and then the operation will be stopped.
In this case, "Instruction execution abnormal end" flag (M8329) will be turned on when completing
execution of the instruction.
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7. Absolute Position Detection System
(Absolute Current Value Read)-ABS Instruction

o
o
3
3
o
=]
&
=
2

oW
Since the absolute position detection system is adopted, 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 é

MELSERVO-H, -J2(8S), or -J3 servo amplifier.
— For the 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.

o

uonosuUuU0) =T
a|dwex3

71 Instruction Format

1. Instruction Format

: FNC 155 16-bit Instruction . . 32-bit Instruction . "
i ABS J instruction [ESYTSe Execution condition instruction [N Execution condition

DABS Continuous
ABSOLUTE 13 steps execution
- - type
Command

input  T"eNG 155
i_'_ DABS =

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 (S))

Specifies the first number of the device that outputs the absolute position (ABS) data BINT6-bit
control signal to the servo amplifier. Number of occupied points: 3 (first point for (D))
D) Specifies the absolute position (ABS) data (32-bit value) storage device number. BIN32-bit
3. Devices
Bit device Word device Others
Oi:;:’aend System user Digit designation System user S?Ji?tial Index gt;):i r?uen?ll- ggi?err- Pointer
ber | 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 "o P
viv|v Vi A v
Vv Vi A v
©) v v | viviviv]v v vivl] v

A : The DO.b cannot be indexed by index registers (V and Z).
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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 (FNC57), PWM (FNC58), and PLSR (FNC59) instructions, refer to the
programming manual.

Device number
= Function Attribute Refer to
Y000 i Y001 | Y002 | Y003
M8029 "Instruction execution complete” flag Read only jlib;ectlon
M8329 "Instruction execution abnormal end" flag Read only it:lbzseotlon

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP 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 Y003™ length | value
D8340 |- |pg3so |- |ps3so |F°% [ps3zo | |current ,
order order order order ) Subsection
Hiah Hioh Hiah Hioh value 32-bit 0 441
D8341 | "I Ipg3st |19 Ipg3et |9 |pg3z1 |9 |register(pls) o
order order order order

*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

7.3 Function and Operation

Connect the MR-H, MR-J2, or MR-J3 servo motor (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 the pulse value before being read out.

Command
input
|—Fgf\B1§5 Do) | (Da

1) For (S-), specify the first number of the device that inputs the absolute position (ABS) data from the
servo amplifier. Number of occupied points: 3 ((S-), (8 +1, (S)+2)

2) For , specify the first number of the device that outputs the absolute position (ABS) data control
signal to the servo amplifier. Be sure to use the transistor outputs as the outputs of the PLC.

Number of occupied points: 3 ((D12), (D1) +1, (D1) +2)

3) For (D22), 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 Y003™

D8341,D8340 D8351,D8350 D8361,D8360 D8371, D8370

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3U-2HSY-ADP adapters are
connected to the FX3U PLC.
- When using FX2N-1PG(-E) or FX2N-10PG, read out the ABS data from the data register first, and then
write the read-out ABS data into the current value register of FX2N-1PG(-E) or FX2N-10PG using DTO
instruction. Or directly specify buffer memory (UC\NGO) in (D).
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1. Detection of absolute position
1) If DABS (FNC155) instruction turns ON, the

o
o
3
3
o
=]
@
3
2

PLC will activate the servo-ON output and the Servo-ON SON |
ABS transfer mode output. ABS data transfer ABSM
. L . mode J |_
2) 324.r6-b|t data commu_nlcatlon will be pgrformed "Send data ready" TLC_|_|_|_|_|_ Amplifier output
while mutually checking the data sending/ signal
receiving condition using "send data ready" "ABS data request" ABSR | | | PLC output g2
signal and "ABS data request" signal. signal e
L , o ABS|(bit 1) zsP_ X X Amplifieroutput S =
3) The 2-bitline (line for ABS bit 0 and bit 1) will be @
used for data transmission. ABS|(bit 0) po1_ X X Amplifier output
4) At the completion on ABS data reading, (S >| Apx
"Instruction execution complete" flag (M8029) Current position data (32 bits) )
will be turned on. + check data (6 bits) SF
— For details of "Instruction execution g%
o

complete” flag, refer to
Subsection 4.7.4.

7.4 Initial Zero Return

When your system is established, even if your servo motor is equipped with the 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 of 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-CJA

cieaR LCR 18]

signal
{56 [10]

7.5 Important Points

+ Set the timing for your system so that the power of the servo amplifier is turned on first, and then the power
of the PLC, or that these powers are turned on at the same time.
» Select an input so that DABS (FNC155) instruction activation contact can be kept at the ON status even

after reading out the ABS data. 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.

« If the instruction activation contact is turned off during data reading, data reading will be stopped.
+ This instruction is for the 32-bit data only. Be sure to input this instruction as DABS instruction.

» Observe the following items to use FX2N-1PG(-E) or FX2N-10PG:
- The ABS data will be converted into the pulse value before being read out. For this reason, be sure to
specify "motor system" when setting parameters (BFM #3) for FX2N-1PG(-E).
- When writing the ABS data into FX2N-10PG, be sure to use the current value register (BFM #40, BFM
#39) to store the converted pulse data.

» 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 to detect a handshake error.

— For the example programs, refer to Section 12.5.
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;s 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.

Drive to Increment (DRVI) instruction

Absolute method:

Drive to Absolute (DRVA) instrument Uses an absolute address to specify the target position.

— For the important items common to all 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 operation 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.

(;I'_r?nsfer l l Transfer distance: | + Start point

istance: ! ! -100 ! — i

| $ : . End point
Transfer distance: +100

! ! Transfer distance: +100
Transfer distange: -150 ‘: >

Transfer distance: -100 ' Transfer distance: +50

1 1
0 100 150 300
Origin Point A Point B Point C

—— For example:

k -20.7km ke +20.7km 5| (_Relative address

Current position Target position
AOTIATTTTOOS
bdrd-d-b b

[
To Ueno B[ Tokyo | M Shinyokohama M Odawara ["BE]|Atami—® Mishima B Shizuokal=

To go from Odawara (current position) to Atami (target position), set the distance (+20.7 km)

from Odawara to Atami.




FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition 8 1-Speed Positioning - DRVI/DRVA Instruction
Built-in Positioning Function 8.1 Incremental Method and Absolute Method

2. Absolute method (absolute address setting method) o)
Specify the distance (absolute address) from the origin to the target position. In this case, any position can be §
the start point (current position). 2

@
: ! Address : » Start point 3
Address i i 100 | —> End point
4 100 JAddress! i
P 150 Address | I
: i 300 S =
Address 150 .} ' &)
* T > Address 100 ! =
N | Address 150 |
1 1 1
f f f
0 100 150 300
Origin Point A Point B Point C ApX.
——  For example: gg’
o Current position Target position ok
Origin o o i 2%
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

8.21

Instruction Format

Instruction Format

FNC 158 16-bit Instruction 32-bit Instruction
E{ DRVI J instruction symbol Execution condition instruction symbol Execution condition

o DRVI Continuous DDRVI /7). Continuous
DRIVE TO 9 steps —%_ execution 17 steps execution
INCREMENT - type - type

Command

input
a FNCT1S8 | (59) | &) | @ | @z

Data setting

Operand type Description Data type
D Specifies the number of output pulses (relative address).””
P putp . ( ) BIN16/32-bit
Specifies the output pulse frequency.?
Specifies the pulse output number. bit
i
D) Specifies the rotation direction signal output destination device number.

*1. Setting range : -32,768 to +32,767 (excluding 0) for 16-bit operation
:-999,999 to +999,999 (excluding 0) for 32-bit operation

*2. Setting range : 10 to 32,767 Hz for 16-bit operation
For the 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)
FX3uc PLC Main unit 10 to 100,000(Hz)
. Devices
Bit device Word device Others
. Real | Char
S System user Digit designation System Spec_;|a| Index Con- num- | acter | Pointer
type user unit stant | o, string
X|Y|M|T|C|S|DO.b [KnX|{KnY|KnM |KnS|T|C|D|R|UO\GO |V|Z|Modfy| K |H | E "o P
Viv|v | vi|viviviv v vivl v v |V
Viiv|v | vi|viviviv v vivl v v |V
A
i v
@ | |2]7] | || a3 ‘

A1 : Specify Y000, Y001, or Y002 transistor output of main unit, or specify Y000, Y001, Y0022, or YO03"2 of
high-speed output special adapter’!.
*1. High-speed input/output special adapter cannot be connected to FX3uC-32MT-LT.

*2. To use Y002 and Y003 of the high-speed output special adapter, connect the second high-speed
output special adapter.

Note:

» To use the FX3U Series main unit of relay output type, be sure to connect the high-speed output special
adapter. The differential line drive will be used for the outputs of the high-speed output special adapter.
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A2 : If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used, o)
specify a transistor output number. If the high-speed output special adapter is used for the FX3u PLC, =
specify the following output numbers. 3

— For the outputs applicable with High-speed output special adapter, refer to section 4.9. %
AT X out.put spe.cl.al Pulse output Rotation direction output
adapter connection position
(D) = for Y000 (D2) = Y004 T 0W
The 1st adapter g2z
= for Y001 @) =Y005 s8>
(Dr) = for Y002 (D) = Y006 «
The 2nd adapter
= for Y003 @)= Y007 A
X.
A3 : The DO.b cannot be indexed by index registers (V and Z). gm
S8
53
- - @ —
8.2.2 List of Related Devices 25
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 | Y003
M8029 "Instruction execution complete" flag Read only i,lib;ectlon
M8329 "Instruction execution abnormal end" flag Read only flibgectlon
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only f‘fgem”
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f‘ébfe‘:t'on
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable j"‘;’fem”
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation. Read only f‘f:eCt'O”
M8349 | M8359 | M8369 | M8379 |Pulse output stop command’? Drivable | 5"

*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*2. Cleaned when 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 Y003™ length | value
D8340 | O | pg3so | W | peaso | - | paazo | LOW- _ _
order order order order | Current value register 32-bit o | Subsection
iah- iah- iah- iah- 1 (pls 4.4.1
D8341 |19 | pgasy [High-| pase, [High- | noqy fHigh- | (PIS)
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 f”zbgec“"”
D8343 | 2% | pg3s3 | 0% | pa3s3 | 0% | paara | oW _
order order order order ) ) Subsection
Hioh Hich Tieh Tieh Maximum speed (Hz) 32-bit | 100,000 425
D8344 | 9"\ pg3sa | "9 Dg3ea | 9" | Dg374 |9 -
order order order order
D8345 D8355 D8365 D8375 |Creep speed (Hz) 16-bit 1000 f‘;bjec“"”
p8346 | “°%- | pa3se | V" | passs | “O%- | paaze | -V _
order order order order ) Subsection
Hiah Fioh iah Tah Zero return speed (Hz) | 32-bit | 50,000 423
D8347 | 9" | pg3s7 |9 | pg3e7 | 19" | pg377 |9 -
order order order order
D8348 D8358 D8368 D8378  |Acceleration time (ms) | 16-bit 100 f‘;bi‘ec“on
D8349 D8359 D8369 D8379  |Deceleration time (ms) | 16-bit 100 f‘;bgec“"”

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
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8.2.3 Function and Operation

This instruction is a 1-speed positioning instruction and uses the relative drive method. 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 "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

o
o
3
3
o
=]
@
3
2

Section 4.2, %‘§§

Command §§’ 5
input =3
— FI\IIDCF;{J/?S S1e S2e D1e D2e “

i Acceleration | , Deceleration

time ! | time ApX.

Speed P Wittt "\\ g%‘

. A foy=2

Maximum speed S %tm

Output pulse
frequency

Number of output

pulses

Time

Instruction execution '|\

"Instruction !
execution complete" flag ON
M8029

1) For (S1-), 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 (S22), specify the output pulse frequency.

Setting range
16-bit operation 10 to 32,767(Hz)

When high-speed output special
adapter is used

10 to 200,000(Hz)

32-bit operation i . .
When transistor output of main unit

o o 10 to 100,000(Hz)

3) For (D), specify the pulse output number in the range of Y000 to Y003.

4) For (B2, specify the rotation direction signal output device number.
If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,
specify a transistor output number.
If the high-speed output special adapter is used for the FX3u PLC, specify the following output numbers.

High-speed output special Pulse output Rotation direction
adapter connection position destination device output
= for Y000 ©2)=Y004
The 1st adapter
= for Y001 (®=2)=Y005
(Dr) =for Y002 (@) =Y006
The 2nd adapter
= for Y003 ®=2)= Y007
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8.2.4

The rotation direction depends on the ON/OFF status of the specified device as shown in the following
table.

During execution of this instruction, however, do not use the output specified by
ON/OFF status of device
specified by @

Rotation direction (increase/reduction of 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.

Forward rotation (Outputting the pulse will increase the current value.)

If the number of output pulses specified by is a negative number, the operation will
OFF be performed in the reverse rotation direction.

Reverse rotation (Outputting the pulse will reduce the current value.)

Important Points

— For the important points of programming, refer to Section 4.7.

» Even if the operand is subject to change during execution of the instruction, the operation will be continued
while ignoring the change.
Note that the changed operand will be enabled at next activation of the instruction.

+ If the instruction activation contact is turned off during execution of the instruction, the speed will be
reduced and then the operation will be stopped.
In this case, "Instruction execution complete" flag (M8029) will not be turned on.

+ If the limit flag (forward limit flag or reverse limit flag) in the operation direction is turned on, the speed will
be reduced and then the operation will be stopped.
In this case, "Instruction execution abnormal end" flag (M8329) will be turned on when completing
execution of the instruction.
— For details on "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

»  While "pulse output monitor" (BUSY/READY) flag is on, the positioning instruction (including PLSR and
PLSY) that uses the same output cannot be executed.
After the instruction activation contact is turned off, if "pulse output monitor" (BUSY/READY) flag is still on,
do not execute the positioning instruction (including PLSR and PLSY instructions) having 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 16-bit Instruction 32-bit Instruction
E{ DRVA J instruction symbol Execution condition instruction symbol Execution condition

o DRVA Continuous DDRVA 7). Continuous
DRIVE TO 9 steps %_ execution 17 steps execution
ABSOLUTE - type - type
Command
input
— Fgg\)Asg S1e S2e D1e D2e
2. Data setting
Operand type Description Data type
Specifies the number of output pulses (absolute address).”! )
P PP - ( ) BIN16/32-bit
Specifies the output pulse frequency. 2
Specifies the pulse output number. bi
i
D) 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 the 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)
FXsuc PLC Main unit 10 to 100,000(Hz)
3. Devices
Bit device Word device Others
. Real | Char-
Operand System user Digit designation System Spec_:lal Index Con- num- | acter | Pointer
type user unit stant ber | string
X|Y[M|T|C|S|D.b |KnX|KnY|KnM [KnS|T|C|D|R|UDO\GO|V |Z |Modfy |[K|H| E "g" P
v v v v |VIVIVI|V v v v v Vv
VIV v | v I|V|V|IV|V v viIiv] v V|V
A
i v
A
v v v
@ | |, A3

A1 : Specify Y000, Y001, or Y002 transistor output of main unit, or specify Y000, Y001, Y0022, or Y0032 of
the high-speed output special adapter .
*1. High-speed input/output special adapter cannot be connected to FX3UC-32MT-LT.

*2. To use Y002 and Y003 of the high-speed output special adapter, connect the second high-speed
output special adapter.

Caution:

» To use the FX3u Series main unit of relay output type, be sure to connect the high-speed output special
adapter. The differential line drive will be used for the outputs of the high-speed output special adapter.
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A2 : If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,
specify a transistor output number. If the high-speed output special adapter is used for the FX3u PLC,
specify the following output numbers.

High-speed output special

Pulse output

Rotation direction

adapter connection position output
= for YO00 (@) =Y004
The 1st adapter
= for Y001 (@) =Y005
(Dr) = for Y002 (@) =Y006
The 2nd adapter
= for YO03 (@) =Y007

A3 : The DO.b cannot be indexed by index registers (V and Z).
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8.3.2

List of Related Devices

1. Special auxiliary relaysx
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 ‘ Y003™
M8029 "Instruction execution complete" flag Read only j’ib;ed'on
M8329 "Instruction execution abnormal end" flag Read only fljrb;eCt'on
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only f‘fge"t'on
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable f“sbfe‘;t'on
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable f%bfe"t'on
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation. Read only flibjeCtlon
M8349 | M8359 | M8369 | M8379 |Pulse output stop command™2 Drivable j’%b;e"t'on

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*2.

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.

Cleaned when PLC switches from RUN to STOP.

Device number Data Default
= Function Refer to
Y000 Y001 Y002 Y003™ length | value
p8340 | “°* | pg3so | -V | passo | “°"" | psazo | -0V _ .
order order order order | Current value register 32-bit 0 Subsection
—— — — ——1(0ls 441
D834t |M9N- a5y |HiGh-| aaqy [High-| haasy [High-|(Pls)
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 juzbgect'on
D8343 | “°%- | pg3s3| 0% | pg3e3 | LOW- | pgaza | LOW- ,
order order order order . . Subsection
Hiah Hiah Hioh Tieh Maximum speed (Hz) 32-bit | 100,000 425
D8344 | '9" | pg354| 9" | Dg3e4 | 19" | D8374 | I -
order order order order
D8345 D8355 D8365 D8375  |Creep speed (Hz) 16-bit 1000 j“zbjec“on
D8346 | “°%- | pe3s6 | 0" | pa3es | -V | peaze | -OW- ,
order order order order . Subsection
Hiah Hiah Fiah Fiah Zero return speed (Hz)| 32-bit 50,000 423
D8347 | 9" | pg357| 9" | pg3e7 | 9| D837T | I -
order order order order
D8348 D8358 D8368 D8378  |Acceleration time (ms) | 16-bit 100 jgb;ecmn
D8349 D8359 D8369 D8379  |Deceleration time (ms)| 16-bit 100 j“zbgec“on

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
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8.3.3 Function and Operation

This instruction is a 1-speed positioning instruction and uses the absolute drive method. For this instruction,
the distance from the origin (zero point) to the target position should be specified.

— For details on "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
P "ENC 150
1 "brva | G | G
. Acceleration , Deceleration
: time ! ! time '
K> <>
I e e e e 1 I
Speed | //' 5 * '
i s |Maximum speed '
’ \
I / \ 1
I L A I
I I
| I
I I
| Output pulse '
: frequency '
| I
I I
A _ L __ _ Number of output \
i pulses @
speed
1 Time
I
Instruction execution U
on exeaton § ) S
"Instruction | 1
execution complete" flag | |
M8029 Ol

1) For (S19), 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 (S22, specify the output pulse frequency.

Setting range
16-bit operation 10 to 32,767(Hz)
When high-speed output special adapter is used |10 to 200,000(Hz)

32-bit operation

When transistor output of main unit is used 10 to 100,000(Hz)

3) For (D1+), specify the pulse output number in the range of Y000 to Y003.

4) For (B2, specify the rotation direction signal output device number.
If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,
specify a transistor output number. If the high-speed output special adapter is used for the FX3u PLC,
specify the following output numbers.

g OUtPUt spef:l'al el Pulse output destination device | Rotation direction output
connection position

= for Y000 (@) =Y004

The 1st adapter
= for Y001 (D) =Y005
(D) =for Y002 (@) =Y006

The 2nd adapter
= for Y003 (2 =Y007
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The rotation direction depends on the ON/OFF status of the specified device as shown in the following o)
table. =
During execution of this instruction, however, do not use the output specified by i
@
ON/OFF status of device . ] &
. Rotation direction (increase/reduction of current value)
specified by @
ON Forward rotation (Outputting the pulse will | The rotation direction (normal or reverse
increase the current value.) rotation) depends on which value is larger; 5Z
: the number of output pulses specified by 5%;
. o
OFF Reverse rotation (Outputting the pulse will (absolute address) or the value :’é'
reduce the current value.) indicated on the current value register.
8.3.4 Important Points Apx.
o
- - - - )
— For the important points of programming, refer to Section 4.7. %,3
= @
» Even if the operand is subject to change during execution of the instruction, the operation will be continued S

while ignoring the change.
Note that the changed operand will be enabled at next activation of the instruction.

« If the instruction activation contact is turned off during execution of the instruction, the speed will be
reduced and then the operation will be stopped.
In this case, "Instruction execution complete" flag (M8029) will not be turned on.

+ If the limit flag (forward limit flag or reverse limit flag) in the operation direction is turned on, the speed will
be reduced and then the operation will be stopped. In this case, "Instruction execution abnormal end" flag
(M8329) will be turned on when completing execution of the instruction.

— For details on "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

* If "pulse output monitor" (BUSY/READY) flag is on, the positioning instruction (including PLSR and PLSY)
that uses the same output cannot be executed.
After the instruction activation contact is turned off, if "pulse output monitor" (BUSY/READY) flag is still on,
do not execute the positioning instruction (including PLSR and PLSY instructions) having the same output
number.
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9.

One-speed Interrupt constant quantity feed -DVIT

Instruction

The Built-in positioning function uses the Interrupt Positioning (DVIT) instruction to perform one-speed
interrupt constant quantity feed. If the FX3uc PLC of Ver.1.20 or later is used, this instruction can change the
interruption signal input destination.
If the FX3u/FX3uc PLC of Ver.2.00 or later is used, the interruption signal can be controlled using the user
program.

— For the items to be observed in programming, refer to Section 4.7.

Instruction Format

2,

. Instruction Format

FNC 151 16-bit Instruction 32-bit Instruction
E{ DVIT J instruction symbol Execution condition instruction S Execution condition

- DVIT Continuous DDVIT V7] Continuous
DRIVE INTERRUPT | 9 steps s execution 17 steps execution
- type - type
Command
input
— F,\Ig)c\:/lll'51 S1e S2e D1e D2e
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. bit
i
D) Specifies the rotation direction signal output destination device number.

*1. Setting range : -32,768 to +32,767 (excluding 0) for 16-bit operation
999,999 to +999,999 (excluding 0) for 32-bit operation

*2. Setting range : 10 to 32,767 Hz for 16-bit operation
For the 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)
FX3auc PLC Main unit 10 to 100,000(Hz)
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3. Devices
Bit device Word device Others
. Real |Char-
B System user Digit designation | System user Sri;citlal 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|uO\GO |V |Z|Modify| K | H E "a" P
v v v vV [ VIVIVIV v v v | v
v v v v v v V| v
A
1 .
@ | |3 | || a3 ‘

A1 : Specify Y000, Y001, or Y002 transistor output of the main unit, or specify Y000, Y001, Y0022, or
Y0032 of the high-speed output special adapter’".

*1. High-speed input/output special adapter cannot be connected to FX3UC-32MT-LT.

*2. To use Y002 and Y003 of the high-speed output special adapter, connect the second high-speed
output special adapter.

Point:

» To use the FX3U Series main unit of relay output type, be sure to connect high-speed output special
adapter. The differential line drive will be used for the outputs of the high-speed output special adapter.
A2 : If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,
specify a transistor output number. If the high-speed output special adapter is used for the FX3u PLC,

specify the following output numbers.

— For the outputs applicable with High-speed output special adapter, refer to section 4.9.

High-speed output special adapter connection position Pulse output Rotation direction output
= for YO00 (D32 = Y004
The 1st adapter
= for Y001 (@) =Y005
(D) =for Y002 (@) =Y006
The 2nd adapter
= for Y003 (@) =Y007

A3 : The DU.b cannot be indexed by index registers (V and Z).
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9.2 List of Related Devices

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

Device number
= Function Attribute Refer to
Y000 ‘ Y001 | Y002 ‘y0031

M8029 "Instruction execution complete" flag Read only jib;ed'on
M8329 "Instruction execution abnormal end" flag Read only jljrbgechon
* . e . *3 . Subsection

M8336 Interrupt input specification function enabled. Drivable 437
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor" (BUSY/READY) flag Read only j‘fgecnon
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable j”;’fec“o"
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable j”sbfed'on
M8347 | M8357 | M8367 | M8377 |Interrupt signal logic reverse. 3™ Drivable ju3b§ect|on
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation Read only j‘ﬁed'on
M8349 | M8359 | M8369 | M8379 |Pulse output stop command."3 Drivable j”sbged'on
M8460°5 | M8461'5 | M8462°5 | M8463'5 | User interrupt input command.*3 Drivable f“;?eCt'O"
M8464°5 | M8465'5 | M84665 | M8467°5 CIearsngPaI device specification function Drivable Subsection

enabled.”3 4.3.4

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*2.  This function will be valid if Ver.1.30 or later is used.

*3.
*4.
*5.

Cleared when PLC switches from RUN to STOP.
The logical NOT function will not be valid for the user interrupt input command device.
This function will be valid if Ver.2.00 or later is used.
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2. Special data registers o)
The following table shows the related special data registers. Note that Y000, Y001, Y002, and Y003 are §
devices that determine the pulse output destinations. 2

@
Device number Data | Initial 3
= Function Refer to
Y000 Y001 Y002 Y003™ length | value
* Specification of . Subsection
2 . -
D8336 interrupt input. 16-bit 4.3.7 %"5%
Bz
D8340 | “°% | pe3s0 | “O%" | pg3eo | Lo | pea7o | LoV _ _ °g
order order order order | Current value register 39-bit o | Subsection
igh- igh- igh- igh-| (pls 441
D341 | 9| pgasq | High- | pgggy | High-| naqr High- | (Pls)
order order order order ApX
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 f‘;bgec“"” ou
2. S8
X X X X 8%
D8343 | “°%" | pg3s3 | LW | pg3g3 | LOW- | pgaza | LOW _ §°
order order order order . . Subsection
T Hioh T iah Maximum speed (Hz) | 32-bit | 100,000 425
D8344 | 9" | pg3s4 | "I pg3ea |19 | pg37a |9 -
order order order order
D8348 D8358 D8368 D8378 | Acceleration time (ms) | 16-bit 100 f‘ﬁemn
D8349 D8359 D8369 D8379  |Deceleration time (ms) | 16-bit 100 f‘;bgec“"”
« « “ « Specifies the CLEAR . Subsection
3 3 3 3 . -
D8464 D8465 D8466 D8467 signal device. 16-bit 434
*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
*2.  This function will be valid if Ver.1.30 or later is used.
However, to specify the user interruption command device, Ver.2.00 or later should be used.

*3.  This function will be valid if Ver.2.00 or later is used.
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9.3 Function and Operation

Command
input

e @ (@

— 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 1 Deceleration ;
| time | : time |
<—>
L T a1 I
I \
Speed ! ) \
pee | Maximum speed
I
I ~
i
I
: Output pulse
! frequency
I
I
! Number of output
pulses
I
Instruction execution f‘ i
|
Interrupt input A |
"Instruction
execution complete" flag

M8029

1) For (S1-), 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 (S2), specify the output pulse frequency.

Setting range
16-bit operation 10 to 32,767(Hz)
When high-speed output special adapter is used |10 to 200,000(Hz)

32-bit operation

When transistor output of main unit is used 10 to 100,000(Hz)

3) For (D1-), specify the pulse output number in the range of Y000 to Y003.

4) For (D2, specify the rotation direction signal output device number.
If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,
specify a transistor output number.
If the high-speed output special adapter is used for the FX3u PLC, specify the following output numbers.

High-speed output special adapter number | Pulse output destination device | Rotation direction output
=YO000 (Oz)=Y004
The 1st adapter
=Y001 (@) =Y005
(D) =Y002 (@) =Y006
The 2nd adapter
=Y003 (@) =Y007
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The rotation direction depends on the ON/OFF status of the specified device as shown in the following

table.
During execution of this instruction, however, do not use the output specified by

ON/OFF status of device

specified by @

Rotation direction (increase/reduction of current value)

If the number of pulses to be output after interruption (specified by ) is set to a positive
ON number, the operation will be performed in the forward rotation direction.

Forward rotation (Outputting the pulse 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 the pulse will reduce the current value.)

5) The interrupt input signal depends on the pulse output of as shown in the following table.
Use the FX3uc PLC of Ver.1.30 or later to specify the interrupt input signal.
Use the FX3U/FX3uc PLC of Ver.2.00 or later to set the user interruption command device.

Interrupt input signal

Pulse output [if it is not necessary to use the If it is necessary to use the interrupt input
destination |interrupt input designation function ryto . ptinp
designation function

device (M8336 = OFF), or if the FX3uc PLC _
of below Ver.1.30 is used (M8336 = ON)

= Y000 X000 D8336=HO O O O
L Interrupt input for Y000
_ ‘ (pulse output destination device)
= Y001 X001 Interrupt input for Y001
(pulse output destination device)
=Y002 X002 Interrupt input for Y002
(pulse output destination device)

« — Interrupt input for Y003
- 1
=Y003 X003 (pulse output destination device)

*1. Y003 can be specified as the pulse output destination only if two FX3uU-2HSY-ADP adapters are connected to
the FX3u PLC.

Designation of interrupt input using M8336: m m
Ver.1.30 nmp Ver.2.00 nmp

1) Turn on the M8336.

2) Set the interrupt input number (X000 to X007) in the D8336, or specify the user interruption command

device .

— For details on the designation method, refer to Subsection 4.3.7 or Subsection 4.5.1.

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 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 interruption command device™! for the interrupt m m
input signal. Ver.2.00 nmp | | Ver.2.00 nmp
Pulse output destination device Pulse output destination device
g1 Y000 M8460
Y001 M8461
Y002 M8462
Y003 M8463
9~E™ Do not specify these values.
. Set "F" for a pulse output destination device if the device is not used for the Interrupt
F3 _— ) .
Positioning (DVIT) instruction.

*1.  The device can be specified if the FX3u/FX3uc PLC of Ver.2.00 or later is used.
Using the FX3uc PLC of below Ver.2.00, 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.

*2. Y003 can be specified as the pulse output destination only if two FX3u-2HSY-ADP adapters are connected to
the FX3u PLC.

*3.  After setting a number in the range of 9 to F 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 of program:
The following program shows that the interrupt input for Y0OO0O is set in the user interruption command

device (M8460).

Specifies the
iz Nz | erre | ossae |- piematiator
Initial pulse interruption com-
mand device.
|| Interrupt input
SET M8336 specification
function enabled.
Command
input
GhMoe Mt W FNC151 | (519) | (S20) | Y000 — Executes DVIT
Positioning| Normal  Abnormal DVIT instruction
being end of end of
performed | positioning positioning .
(Y000) M100 Lrlfiirt%ﬁﬂ%”is
M100 being
— performed.
Interruption M8029
positioning being I M101 "Positioning
performed "Instruction execution complete" flag operation
normal end"
flag
M8329 o
—} M102 "Positioning
"Instruction execution abnormal end" flag operation
. abnormal end"
! flag
~N_ ' Y
N : A\J
FNC 06
FEND
Interruption |Interruption
pointer IJ00)  ondition Interrupt input
I SET | M8460 | signal: ON
Interrupt input
RST | M8460 | signal: OFF
FNC 03 | |
IRET
END [
After specifying a user interruption command device 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 interruption
command device.
6) Interrupt input signal logical NOT
Turn on or off "Interrupt signal logic reverse" flag (see the following table) to specify the logic of this
interrupt input signal. However, if the user interruption command device is set for the pulse output
destination device, the interrupt input signal logical NOT function cannot be used.
Pfllse. output. Interrupt S|gnal logic Description
destination device reverse" flag
=Y000 M8347 . . . . .
OFF: Positive logic (Turning on the input will turn on
=Y001 M8357 the interrupt input signal.)
= Y002 M8367 ON:  Negative logic (Turning off the input will turn on
the interrupt input signal.)
=Y003" M8377
*1. Y003 can be specified as the pulse output destination only if two FX3u-2HSY-ADP adapters are connected to

the FX3u PLC.
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1. Interruption positioning operation
Interruption positioning operation is described below assuming that Y000 is specified as the pulse output

destination device by (D1+).

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)
e o e e e e o A
/ N
Speed / Maximum speed \\
/ (D8344,D8343) 5
/ \

L ~
>

Output pulse
frequency

Number of output

IBias speed pulses (S1e)

(D8342)

| |

Instruction execution ' R i :
|

Interrupt input (X000) 7\ | :
|

"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 (S1+)) 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 is increased to
the number specified by (S1-), and then the operation will be stopped.

4) "Instruction execution complete" flag (M8029) will be turned 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 number of pulses specified by is not large enough to reduce the speed, 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 ; .
frequency /

specified by (Sze)

Actual output
pulse frequency

Interrupt input

« If there is possibility that the interruption instruction is 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 —I

+ If interrupt input turns ON before execution of the instruction, the operation will be performed in the same
way as DRVI instruction.

» Even if the operand is subject to change during execution of the instruction, the operation will be continued
while ignoring the change. 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 be reduced and then the
operation will be stopped. In this case, "Instruction execution complete" flag (M8029) will not be turned on.

 Input the interruption signal before the number of output pulses is increased to 4,294,967,296. Only If the
number of pulses is increased to 4,294,967,296 before inputting the interruption signal, will the operation
be stopped, and "Instruction execution complete" flag (M8029) will be turned on.
— For details on "Instruction execution complete™ flag,
refer to Subsection 4.7.4.

 If "pulse output monitor" (BUSY/READY) flag is on, the positioning instruction (including PLSR and PLSY)
that uses the same output cannot be executed.
After the instruction activation contact is turned off, if "pulse output monitor" (BUSY/READY) flag is still on,
do not execute the positioning instruction (including PLSR and PLSY instructions) having the same output
number.

+ If the forward limit flag or the reverse limit flag in the operation direction is turned on, the speed will be

reduced and then the operation will be stopped. In this case, "Instruction execution abnormal end" flag
(M8329) will be turned on when completing execution of the instruction.

— For details on "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.
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9 One-speed Interrupt constant quantity feed -DVIT Instruction
9.4 Important Points

The interrupt input cannot be used for the following items:

Interrupt inputs can be specified in Ver.1.30 or later.

High-speed counter
Input interruption
Pulse catch

SPD instruction
DSZR instruction
ZRN instruction
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;A
10. Variable Speed Operation

(Variable Speed Pulse Output)-PLSV Instruction

o
o
3
3
o
=]
&
=
2

ow
The built-in positioning function uses the variable speed pulse output (PLSV) instruction to perform variable %?
speed operation. If the FX3u/FX3uc PLC of Ver.2.00 or later is used, this instruction can change the speed =

using the acceleration/deceleration speed.

10.1 Instruction Format Apx.
o
Outline: g®
This instruction is the variable speed pulse output instruction equipped with the rotation direction designation
function.

— For the items to be observed in programming, refer to Section 4.7.

1. Instruction Format

FNC 157 16-bit Instruction 32-bit Instruction
E{ PLSV J instruction symbol Execution condition instruction ~[ESYEYe] Execution condition

PULSEV | osteps PLSV 7L Gornuous 17steps  DPLSV 7L Cominuons
- 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. bi
D) 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
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)
FX3uc PLC |Main unit -100,000 to -1 to +1 to 100,000(Hz)
3. Devices
Bit device Word device Others
. Real | Char-
Op:erand System user Digit designation Sﬁsst:rm S?ji?t'al Index Ct)ont- num- | acter | Pointer
ype stantr | o string
X|Y|M|T|C|S|DO.b|KnX|KnY|KnM |KnS| T |C|D|R|UuD\GO |V |Z|Modfy | K | H E "a" P
v | v v N ararans v vivl] v V| v
A
1 .
A
v v v
@ | |5 A3

A1 : Specify Y000, Y001, or Y002 transistor output of the main unit, or specify Y000, Y001, Y0022, or
Y0032 of the high-speed output special adapter’!.
*1. High-speed input/output special adapter cannot be connected to FX3UC-32MT-LT.

*2. To use Y002 and Y003 of the high-speed output special adapter, connect the second high-speed
output special adapter.
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10.1 Instruction Format

Point:

» To use the FX3u Series main unit of relay output type, be sure to connect the high-speed output special
adapter. The differential line drive will be used for the outputs of the high-speed output special adapter.
A2 : If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,

specify a transistor output number. If the high-speed output special adapter is used for the FX3u PLC,

specify the following output numbers.

High-speed OUtPUt spef:l'al Pulse output Rotation direction output
adapter connection position

=Y000 (D)= Y004

The 1st adapter
=Y001 (@) =Y005
(@O =Y002 (@2 =Y006

The 2nd adapter
=Y003 (> =Y007

A3 : The DO.b cannot be indexed by index registers (V and Z).
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10.2 List of Related Devices

o
o
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3
o
=]
@
3
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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 Towm
- Function Attribute Refer to S8<
Y000 ‘ Y001 ‘ Y002 | Y003™! 223
M8029 "Instruction execution complete" flag Read only |Subsection 4.4.2 3
M8329 Instruction execution abnormal end Read only |Subsection 4.4.2
flag ApX
M83382 Acceleration/deceleration Drivable | Subsection 4.3.9 orr:
L H " g é
M8340 | M8350 | M8360 | M8370 ﬂl:;lse output monitor” (BUSY/READY) | gead only |Subsection 4.4.3 s
2
M8342 M8352 M8362 M8372 | Zero return direction specification_*3 Drivable |Subsection 4.3.3
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. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*2.
*3.

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.

This function will be valid if Ver.2.00 or later is used.
Cleared when PLC switches from RUN to STOP.

Device number Data Initial
= Function Refer to
Y000 Y001 Y002 Y003"! length | value
D8340 | “°% | pa3so | - | pa3eo | “°%- | psazo | 0w , _
order order order order | Current value register 32-bit 0 Subsection
igh- igh- igh- igh-1(pls 4.4.1
D831 | 9N | pgasy [HIGh-| pasey |High-| haazy [ High-|(PlS)
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 j”zbgeC“O”
D8343 | “°"- | pg3s3 | SO | pa3es | LW | paara | LW _
order order order order . ) Subsection
Hiah ian Fiah Hich Maximum speed (Hz) | 32-bit |100,000 425
D8344 | 9" | pg3s4 | "9 | D364 | 9| D374 |9 <
order order order order
Acceleration ti i
D8348 D8358 D8368 D8378 | ooy oo me 16-bit | 100|Subsection
(ms) 427
Deceleration ti i
D8349 D8359 D8369 D8379 | oo o me 16-bit | 100 |Subsection
(ms) 4.2.8

*1.  Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FXsu PLC.

*2.

This function will be valid if PLSV instruction turns ON during acceleration/deceleration using Ver.2.00 or later.
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10.3

Function and Operation

10.3.1

This instruction is the variable speed pulse output instruction equipped with the rotation direction designation
function.

The acceleration/deceleration function is adopted for the variable speed pulse output (PLSV) instruction. So
it is possible to specify whether acceleration/deceleration should be performed.

If the FX3uc PLC of below Ver.2.00 is used, operation will be performed without acceleration/deceleration.

Operation without Acceleration/Deceleration (M8338 = OFF)

After turning off the acceleration/deceleration function (M8338), if the

output pulse frequency value is changed, the variable speed pulse % m
output (PLSV) instruction will change the output frequency without
acceleration/deceleration.

M8001
Command
input FNC 157
— PLSV @ D1e D2e

— For details on the maximum speed and bias speed, refer to Subsection 4.2.5 and Subsection 4.2.6.

Speed

Time

X100 X 250 X 500 X250

Instruction

Activation contact j|‘ ON \ !OFF

1) For (S-), 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 high-speed output special
adapter is used

-200,000 to -1 Hz, 1 to 200,000 Hz
32-bit operation

When transistor output of main unit

. -100,000 to -1 Hz, 1 to 100,000 Hz
is used

2) For (D1+), specify the pulse output number in the range of Y000 to Y003.

3) For (D22), specify the rotation direction signal output device number.
If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,
specify a transistor output number.
If the high-speed output special adapter is used for the FX3u PLC, specify the following output numbers.

High-speed output special Pulse output Rotation direction

adapter number destination device output

= Y000 (D)= Y004
The 1st adapter

= Y001 (@) =Y005

(D) = Y002 (@) =Y006
The 2nd adapter

= Y003 (@) =Y007
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The rotation direction depends on the ON/OFF status of the specified device as shown in the following
table.
During execution of this instruction, however, do not use the output specified by (D2-).

ON/OFF status of
device specified by

Rotation direction (increase/reduction of current value)

If the number of output pulses specified by is a positive number, the operation will
ON be performed in the forward rotation direction.

Forward rotation (Outputting the pulse will increase the current value.)

uoioun4
Buiuonisod

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 the pulse will reduce the current value.)

p

uonoBuUUN) S

10.3.2 Operation with Acceleration/Deceleration (M8338 = ON)

After turning on the acceleration/deceleration function (M8338), if the
output pulse frequency value is changed, acceleration or % %
deceleration will be performed first, and then the variable speed pulse

output (PLSV) instruction will change the output frequency.
If the FX3uc PLC of below Ver.2.00 is used, operation will be performed without acceleration/deceleration.

M8000
} M8338
Command
input

—wr®

— 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
ettty

Output
pulse
frequency

Speed

YAl
|
|
|
|
|
|
|
|
|
1
I
I

AY
AY
Ay
/9 ET Bias speed
Bias spee/d Acceleration time Deceleration time
Initial value: 0 Hz

Time

Initial value: 100 ms Initial value: 100 ms

X100 X 250 X 500 X250
Instruction

Activation contact f|‘ ON v _OFF

1) For (S-), 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 high-speed output special
adapter is used

When tranS|st?Srch):(t;()jut of main unit -100,000 to -1 Hz, 1 to 100,000 Hz

-200,000 to -1 Hz, 1 to 200,000 Hz
32-bit operation

2) For (D1+), specify the pulse output number in the range of Y000 to Y0O03.
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10.3 Function and Operation

3) For (D22), specify the rotation direction signal output device number.
If the high-speed output special adapter is not used for the FX3u PLC, or if the FX3uc PLC is used,

specify a transistor output number.

If the high-speed output special adapter is used for the FX3u PLC, specify the following output numbers.

High-speed output special

Pulse output

Rotation direction

adapter number destination device output
=Y000 (@) =Y004
The 1st adapter
=Y001 ([©=z)=Y005
O =Y002 (@) =Y006
The 2nd adapter
=Y003 (@) =Y007

The rotation direction depends on the ON/OFF status of the specified device as shown in the following

table.

During execution of this instruction, however, do not use the output specified by (D20 .

ON/OFF status of device
specified by (D)

Rotation direction (increase/reduction of current value)

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 the pulse will increase the current value.)

If the number of output pulses specified by is a negative number, the

OFF operation will be performed in the reverse rotation direction.

Reverse rotation (Outputting the pulse will reduce the current value.)
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10.4 Important Points

— For the important points of programming, refer to Section 4.7.

o
o
3
3
o
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@
3
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+ 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 turns ON.
However, if the acceleration/deceleration function is not activated, the PLC will immediately stop the pulse

outputting operation. o
Before outputting the pulses again, check that "pulse output monitor" (BUSY/READY) flag is off, and then ggs
wait until 1 or more cycles of operation have been completed. After that, set (change) the output pulse 3

frequency to a value other than "K0".
» During pulse outputting operation, do not change the sign attached to the output pulse frequency

Apx.
value (S9). gm
If it is necessary to change the sign, stop the servo motor first by setting the output pulse frequency value g g
to "KO". After checking stop of the servo motor using the SERVO READY signal, change the sign gﬂ%

attached to the output pulse frequency value (S-).
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 (S-).
+ If the acceleration/deceleration function turns ON, turning off the instruction activation contact during pulse
outputting operation will reduce the speed first and then stop the operation. If the acceleration/deceleration
function is not activated, turning off the instruction activation contact during pulse outputting operation will

immediately stop the operation. In this case, "Instruction execution complete" flag (M8029) will not be
turned on.

« If the limit flag (forward limit flag or reverse rotation limit flag) in the operation direction is turned on, the
operation will be immediately stopped. In this case, "Instruction execution abnormal end" flag (M8329) will
be turned on when completing execution of the instruction.

— For details on "Instruction execution abnormal end" flag, refer to Subsection 4.7.4.

* If "pulse output monitor" (BUSY/READY) flag is on, the positioning instruction (including PLSR and PLSY)
that uses the same output cannot be executed.
After the instruction activation contact is turned off, if "pulse output monitor" (BUSY/READY) flag is still on,
do not execute the positioning instruction (including PLSR and PLSY instructions) having the same output
number.

+ After executing the instruction, the output of the rotation direction signal will be turned off.

1. Important items for FX3uc PLC of below Ver.2.00
P £X3uc

» Acceleration/deceleration will not be performed at starting or stopping operation. For this reason, if it is
necessary to use the cushion start function or the cushion stop function, increase or reduce the output

pulse frequency value using FNC67 (RAMP) instruction, etc.

2. Important items for FX3u/FX3uc PLC of Ver.2.00 or later m m
Ver.2.00 nmp Ver.2.00 nmp

» If acceleration/deceleration is enabled, the variable speed pulse output (PLSV) instructions of all the pulse
output destination devices will accelerate/decelerate the operation. This means that acceleration/
deceleration cannot be specified for each pulse output destination device.
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;A
11. Batch Data Positioning Mode (TBL Instruction)

If GX Developer Ver.8.23Z or later is used, the positioning instructions

shown below can be preliminarily set in the positioning tables. After that, % m
if a table is specified, the positioning operation of the specified table will
be performed.

Instruction Description
DVIT(FNC151) |One-speed interrupt constant quantity feed (Interrupt positioning)
PLSV(FNC157) |Variable speed operation (Variable Speed Pulse Output)
DRVI(FNC158) | 1-speed Drive to Increment
DRVA(FNC159) |positioning Drive to Absolute

Instruction Format

. Instruction Format

: FNC 152 16-bit Instruction . - 32-bit Instruction . o
IE' TBL J instruction symbol Execution condition instruction symbol Execution condition
- DTBL i

) . type

Command

input " ENC 152
prar. | @ :

. Data setting

Operand type Description Data type
[@>)) Specifies the pulse output number. Bit
n Specifies the table number (1 to 100) to be executed. BIN 32-bit
. Devices
Bit device Word device Others
. Real | Char-
0|:t>erand System user Digit designation  |System user S?Ji?t'al Index Ctont- num- | acter | Pointer
ype stantr| por 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
A
@ | |
n V|V

A1 : Specify Y000, Y001, or Y002 transistor output of main unit, or specify Y000, Y001, Y0022, or Y0032 of
the high-speed output special adapter’!.

*1. High-speed input/output special adapter cannot be connected to FX3UC-32MT-LT.

*2. To use Y002 and Y003 of the high-speed output special adapter, connect the second high-speed
output special adapter.

Point:

To use the FX3U Series main unit of relay output type, be sure to connect the high-speed output special
adapter. The differential line drive will be used for the outputs of the high-speed output special adapter.
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11.2 List of Related Devices

o
o
3
3
o
=]
@
3
2

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 T0®
- Function Attribute | Refer to S8=
Y000 | Y001 ‘ Y002 ‘ Y003™ 223
" . . " Subsection =
M8029 Instruction execution complete" flag Read only 442
M8329 "Instruction execution abnormal end" flag Read only jlibgectlon Apx
om
* . . L . Subsection S
M8338"2 Acceleration/deceleration operation.™ Drivable 33
4.3.9 25
g: @
N . . Subsection S
M8336"4 Interrupt input specification function enabled.” | Drivable 4% 7 I
M8340 | M8350 | M8360 | M8370 |"Pulse output monitor"(BUSY/READY) flag Read only j‘fgem'o"
M8343 | M8353 | M8363 | M8373 |Forward limit Drivable j”sbfed'on
M8344 | M8354 | M8364 | M8374 |Reverse limit Drivable j”;’fed'on
M8347 | M8357 | M8367 | M8377 |Interrupt signal logic reverse. 5 Drivable f%bssec“on
M8348 | M8358 | M8368 | M8378 |Positioning instruction activation. Read only j‘fjecnon
M8349 | M8359 | M8369 | M8379 |Pulse output stop command.™ Drivable f%b;ec“on
M8460°2 | M8461°2 | M8462°2 | M8463°2 | User interrupt input command. Drivable |5 5°°°"
*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.
*2.  This function will be valid if Ver.2.00 or later is used.

*3. Cleaned when PLC switches from RUN to STOP.
*4,.  This function will be valid if Ver.1.30 or later is used.

*5.  The logical NOT function will not be valid for the user interrupt input command device.

B -127



FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
Built-in Positioning Function

11 Batch Data Positioning Mode (TBL Instruction)
11.2 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. To set the constants shown in the shaded area, set the
positioning parameters.

— For details on the positioning parameters, refer to Section 11.4.

Device number

. Data Initial
= Function Refer to
Y000 Y001 Y002 Y003*1 length | value
. Specification of . Subsection
2 - -
D8336 interrupt input. 16-bit 4.3.7
p8340 | “°% | pg3so | “°"" | passo | “O% | paazo | Lo _ _
order order order order | Current value register 32-bit 0 Subsection
igh- igh- igh- igh- 1 (pls 4.4.1
D8341 | TN~ | pasey [ High- paag, [High- | haas | High- ) (PlS)
order order order order
D8342 D8352 D8362 D8372  |Bias speed (Hz) 16-bit 0 j";bgec“m
D8343 | "% | pg3sa | “O%- | pa3ss | -°% | peara | FOW _
order order order order | Maximum speed . Subsection
- o - = (Ha) 32-bit | 100,000,
D8344 | '9" Ipg3sa | 9" | pg3ea | 9" | Dga74 | I <
order order order order
D8345 D8355 D8365 D8375 |Creep speed (Hz) | 16-:bit | 1000 4°0e°""
D8346 | “°"" | pa3se | “OW" | peses | W | psare | FOW _
order order order order | Zero return speed . Subsection
High- High- High- High- | (Hz) 32-bit | 500001, 53
D8347 | 9" I pg3s7 | 9" | pg3e7 |9 | pg3r7 |19
order order order order
Acceleration ti i
D8348 D8358 D8368 D8378 |\ iay oM HME it 100 | Subsection
(ms) 427
Deceleration ti i
D8349 D8359 D8369 D8379 eci eration time 16-bit 100 Subsection
(ms)2 4238

*1. Devices related to Y003 (pulse output destination) are valid only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

*2.  This function will be valid if Ver.1.30 or later is used.
However, the user interruption command device can be specified only if Ver.2.00 or later is used.

*3.

This function will be valid if PLSV instruction turns ON during acceleration/deceleration using Ver.2.00 or later.
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11.3

Function and Operation

Preliminarily set the positioning parameters using GX Developer, and then specify the pulse output

destination (DD and the positioning table number (n) for DTBL instruction to carry out positioning.
Use GX Developer of Ver.8.23Z or later to set the positioning parameters.
"Number of pulses" and "frequency" set by positioning parameters in each positioning table can be changed
using the program, display module, or indicator.
— For details on positioning parameters, refer to Section 11.4.

Specifies the pulse output destination Positioning table setting

device for the positioning table to be @ Positioning instruction settings =
activated.

| 0 v o ve |ve |

| Ratation diection signal  [v010 | HeadAddiess  |Ro

Command | Pasitioring table:

input FNC152 Ho Postioning Instiuction Pule Frequencela) |~ Up
DTBL n 1 |DDVIT (Irtenupt posttioning instrustion] - 500 20000
2 DPLSY [Variable speed output pulse instruction) - 20000
Down
3 DDAV (Relative positioning instruction) - 50001 40000
- 50000
| || ; DDRYA [Absolute positioning instiuction) - e
> -
Specifies the positioning 7 S Dekte |
. 8 -
table number to be activated. 5 = Do
0 - . alllines
© o——&—
Constant Sett| ng [V Pasitioning table settings wil nat be initialized when the PLC is powered on Wiite Read
FX parameter E\ @s (Canez!

Memary capacity ]Dewce ]PLC name ]VD Fssignment ]PLC syster(1] }F’LC spstem(Z] :ﬁﬁ&i‘fiﬁﬁwﬁﬁ ]

Y0 1 2 Y3 Setting Range
Bias speed/Hz] 0| 1] 1] 0{1410 o1 less of Max. speed
Max. speed [Hz] 100000 100000 100000 100000|10-200,000
Creep speed [Hz] 1000 1000| 1000| 1000|1032 767
Zein retumn speed[Hz] 50000 50000 50000| 50000|10-200,000
Acceleration time [ms] 100 100 100 100|50-5,000
Deceleration time [ms] 100 100 100 100|50-5.000
iempbeninpul SECVIT o o) w1 o] w2 w| ®3 ~ |XOX7.Special M

Individual getting...

Diefault | Check | End ‘ Cancel |

As shown in the following table, each positioning instruction consists of the positioning type (4 types in total),
number of pulses (pls), frequency (Hz), etc.
For further information on the operation of each instruction, refer to the description of each instruction.

Instruction to be activated and its operand

o Operand
Positioning type Instruction @ Refer to
N Number of |Output pulse|Pulse output| Rotation
output pulses| frequency | destination | direction
device signal
DDVIT(Interrupt Positioning) DDVIT Chapter 9
DPLSV(Variable Speed Pulse Output)| DPLSV - Chapter 10
DDRVI(Drive to Increment) DDRVI Section 8.2
DDRVA(Drive to Absolute) DDRVA Section 8.3
Command \, / / / /
input
_|FNCOOO 1

*1 PLSV(FNC157) has only 3 operands. It has no operand of number of output pulses.
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11.4

Positioning Parameter Setting

11.4.1

Use GX Developer of Ver.8.23Z or later to set the positioning parameters.
"Number of pulses" and "frequency" set by positioning parameters in a positioning table can be changed
using the program, display module, or indicator.

— To change the set "number of pulses™ or "frequency", refer to Subsection 11.4.2.

Positioning Parameter Setting Using GX Developer

Assuming that GX Developer of Ver.8.23Z is used, this section describes how to set the positioning
parameter.

Open "parameter setting” window.

On the project tree displayed on the left side of the screen, double-click "Parameter" and then "PLC
Parameter".
If the project tree is not displayed, click "View" on the menu bar, and then click "Project data list"

= MELSOFT series GX Developer (Unset project) - [LD(Edit mode) MAIN 1 Step]
) Project  Edit Find{Replace Convert ‘Yiew Online Diagnostics Tools ‘Window Help

D|=E & *[Be-|-| ARG £ alel Bl
|F'rogram J| J @I‘E J
EeA e 2 B o et B P e e i O D o e B
@%_:IE-QI@I =] imliee-4] BBI® 2| =] Hlcr| @] 23| m
Wl BT T o ) o e e o )
|

= {Unset project) i

+Pr0gram

+ E Device camment

—Parameter

PLC parameter
Device memnory
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Set the memory capacity.

o
o
3
3
o
=]
&
=
2

Click "Memory capacity" tab, and then click "Positioning Instruction Setting" check box to enter a
check in the box.

FX parameter g|
Memom capacity IDEVICE IPLE name I\fU azzignment ]F'LE apztem[1] IF'LE aypztem(2] WPDslt\Unmg ]

Memary capacity
*1
16000

Comments capacity

] Block [0 block ta 31 black] 0 Foints

Buluonisod

File register capacity Apx-
0 Block [0 black ta 14 block] 0 Paints g) Q‘I
S
33
Program capacity g S
= @

o

=]

000 Steps

Special Function Memary capacity

18 Block

[~ Special Function Black Settings(8 Blocks)

[V Fositioning [nstruction Settings(18 Biocks

( Enter a check. )
Drefault | Check End | Cancel |

Setting item Description of setting Setting range
Memory capacity Set the capacity of the program memory. Initial value: 16000
Set the capacity for the comments to be stored in the PLC. Initial
Comment capacity value: 0
Device comment: 50 points/block (500 steps) Refer to the
programming
File reqister capacit Set the capacity for the file registers. Initial value: 0 manual.
9 pacity File registers: 500 points/block (500 steps)
. Displays the number of steps that can be used for the sequence
Program capacity
programs.
Special Function Memory | Set whether the special unit initial data setting function and the )
capacity positioning data setting function should be enabled.

Special Function Block Enter a check in the check box to enable the special functioin unit/
P block initial data setting function. Use "I/O Assignment Setting" tab -

Settings to set the initial value of a special unit.
- . Enter a check in the check box to enable TBL (FNC152) instruction
Positioning Instruction . . " e N
; setting function. Use "Positioning Data Setting" tab to set the -
settings i
positioning data.

*1. The initial value is 8000 steps for GX Developer of below Ver.8.22Y.
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Set the positioning data.
Positioning data can be set if the FX3uU/FX3uc PLC of Ver.2.00 or later is used.

. Click "Positioning" tab.

On "Memory Capacity" tab, preliminarily enter a check in "Positioning Instruction Setting" check box to set the
positioning data setting table on "Positioning" tab.

2. Set the positioning constants to be used for TBL (FNC152) instruction.

FX parameter @

temorny capacity ]Dewce ]F'LE name I 1/0 azsignment ]PLE system(1] ]F'LE system(2]

b1 1 Y2 3 Setting Fange
Bias speed[Hz] 0] 0 1} 0110 or less of Max. speed
Max. speed [Hz] 100000 100000 100000 100000|10-200.000
Creep speed [Hz] 1000 1000 1000 1000 10-32,767

Zera return speed[Hz]

50000 B0000 50000 50000(10-200,000

Acceleration time [ms]

100 100 100 100)50-5.000

Deceleration time [me]

100 100 100 100)50-5.000

Intermiption input of DYIT
instruction

"l K1 | ®2 o v K3 v [RORF Special M

Individual setting

Drefault Check. | End | Cancel |

Setting item Description of setting G
range
1/10 or less
Bias speed (Hz) Sets the bias speed for each pulse output number. Initial value: 0 of maximum
speed
Maximum speed (Hz) | Sets the maximum speed for each pulse output number. Initial value: 100000 *1
i i 10 to
Creep speed (Hz) Sets the creep speed_ of DSZR (FNC150) instruction for each pulse output .
number. Initial value: 1000 32767
Zero return speed Sets the zero return speed of 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 DVIT
(FNC151) instruction. If a pulse output destination device does not use DVIT
instruction, specify a user interruption command device (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
Y002 (pulse output destination): X002

Y003™ (pulse output destination): X003

X000 to X007, M8461
X000 to X007, M8462

X000 to X007, M8463

YO0 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 Sets data in this area if Y002 is specified as the pulse output destination device. -
Y3 Sets data in this area if Y003 is specified as the pulse output destination device. -

Individual setting

Displays "Individual Setting" window for TBL (FNC152) instruction table
setting.

—For details on data setting, refer to the next page.
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*1. If the FX3uc PLC is used, the setting range will be 10 to 100000 Hz.
If the FX3u PLC is used, and if the pulse output destination is FX3uU-2HSY-ADP, the setting range will
be 10 to 200000 Hz.

*2. Set the creep speed so that the relation with the other speeds can be set to "bias speed < creep speed
< maximum speed."

o
o
3
3
o
=]
@
3
2

*3. The set interrupt input cannot be commonly used for the high-speed counter, input interruption, pulse
catch input, input of SPD (FNCG67) instruction, and other interrupt inputs of DVIT (FNC151) instruction.

*4. If the FX3uc PLC is used, this item cannot be set. Note that this item can be set only if two FX3u-
2HSY-ADP adapters are connected to the FX3u PLC.

ur-jing

uoioun4
Buiuonisod

3. Click "Individual Setting” button to display "Positioning instruction setting” window. In this

window, set the positioning table of each pulse output destination device. ApX.
5 om

Positioning instruction settings EJ g ?f)
53

oo vt vz |vs | %_%

Riotation direction signal — vii0 Head &ddiess RO

Pasitioning table

=

w|co|-|o|on|e|e|m—|&

Paositioring Instruction Pulse Frequency(Hz] = | 1]
5000] 30000 __{
20000
50000 40000
0 50000

DOWIT (Intenupt positioning instruction]

DPLSY [Warishle speed output pulse instruction) B

DDRYI (Relative positioning instruction)

DDRYA [bsolute positioning instuction]

ik

‘ Irsert

Delete

Delete
all lines

Afafafafafafafafafq

i

=

I¥ Pasitioning table settings will not be initialized when the PLC is powered on rite: Riead
ak Cancel
Setting item Description of setting Setting range
YO0 Click this tab to set the positioning table for Y000 (pulse output destination). -
Y1 Click this tab to set the positioning table for Y001 (pulse output destination). -
Y2 Click this tab to set the positioning table for Y002 (pulse output destination). -
Y31 Click this tab to set the positioning table for Y003 (pulse output destination). -
Set the rotation direction output number."2
Rotation direction Initial setting: Y010 for YOOO (pulse output destination) Y000 to Y357
signal Y011 for YOO1 (pulse output destination) MO to M7679
9 Y012 for Y002 (pulse output destination) S0 to S4095
Y013 for Y003 (pulse output destination)*1
Head Address Set the first device number to store the set data (humber of pulses, frequency). | DO to D6400
Starting from the set device, 1600 points will be occupied. Initial setting: RO RO to R31168
No Table number )
’ Data can be set for tables 1 to 100.
Positionin Select a positioning type from the following types:
Instructiong DDVIT (Interrupt positioning), DPLSV (Variable Speed Pulse Output), -
DDRUVI (Drive to Increment), DDRVA (Drive to Absolute)
Pulse 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).

*3

Frequency (Hz)

"Up" button Click this button to move up the cursor by 1 line i
P (to select the line just later the cursor-positioned line).

"Down" button Click this button to move down the cursor by 1 line )
(to select the line just below the cursor-positioned line).

"Insert" button Click this button to insert a line at the specified position. -
"Delete" button Click this button to delete the selected line. -

" " Click this button to delete all the data from the positioning table of the selected
Delete All" button o . -
pulse output destination device.
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Setting item

Description of setting

Setting range

Positioning table
setting will not be
initialized when the
PLC is powered on

If this check box is checked, the positioning data will not be initialized at turning
on the power of the PLC. Enter a check in this check box to retain the
changed data ("pulses" and "frequency" changed by the program, display
module, or indicator) even after power-off and to use the changed data after
turning on the power again. To use this function, set an uninterruptible power
supply type device as the first device.

"Write" button

Click this button to write 1600 points of data ("pulses" and "frequency"” set on
the positioning table using GX Developer) starting from the first device of the
PLC.

"Read" button

Click this button to read out 1600 points of data ("pulses" and "frequency" set
on the positioning table currently used) from the PLC starting from the first
device. Atthe completion of data reading, the data numbers will appear only if
"Positioning Instruction” is set for the data.

*1. If the FXsuc PLC is used, this item cannot be set. Note that this item can be set only if two FXsu-
2HSY-ADP adapters are connected to the FXsu PLC.

*2. To use 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
*3. Refer to the description of the selected instruction (positioning type).
Positioning type 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

Transfer the parameters (+ sequence program) to the PLC.

1. Select "Online" from the tool menu, and then select "Write to PLC". "Write to PLC" window

Write 1o PLC X
Connecting interface  [COM3 <> [PEC module
PLE Connection Station No.Host  PLEtype [FX3U(C)
File selection | Device data | Program | Cenmen |
Selectall | Cancel al selections
(el | =
= P
ﬁ A Related funclions
= [€] Devics comment Transfer setup
[] COMMENT
= [#] Parameter Kepword selup..
M PLE paramster Remote operation.
Clear PLE memory

*1. Depending on the version of GX Developer, the PC type may be set to"FX3uc".

2. Enter a check in "PLC parameter" check box, and then click "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. If the communication conditions set on "PLC system(2)"
screen are changed, be sure to turn off the power of the PLC, and then turn it on again.
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11.4.2 Changing of Set Positioning Parameters (Number of Pulses and Frequency)

"Pulses" and "frequency" set by positioning parameters in a positioning table will be stored in the devices
starting from the specified first device as shown below. The set "pulses" and "frequency" can be changed
using the display module or the indicator.

o
o
3
3
o
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@
3
2

Positioning instruction settings 3
N If the Head Address is set to "R0"™: -%HS’?%_U
e foin | Headhddess o % gg
N: DDVIT (Ink k Ptnsmumng‘tnsnlum;m - Pu‘SEEEIEIEI F'EDuemy[}':llil]tltlL = PU|Se N b f 8
2 |oPLGv n.:\r:h\ueZ;:&::Z?p::p‘:\Z:i:slrutnnn - 0000 | Down OUtpUt Positioning umbper o
e destination  table No.|  pulses || Freauency
5 P = | e device A ApX
: 2 oee | 1 R1,R0 R3,R2 :
0 = 2 R5,R4 R7,R6 gF
= - o Y000 3 R9,R8 R11,R10 513
: : : 5
100 R397,R396 | R399,R398
% Posiioning table settings wil not be infaized when the PLC is powered on M M 1 R401,R400 R403,R402
o< | comed | 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 type" is set to "DPLSV (Variable Speed Pulse Output)", "frequency (Hz)" value set on the
screen will be stored as the set number of pulses, and the device for "frequency" will be "K0".

To use "pulses” and "frequency” changed by the display module or the indicator even after turning
off and then on the power again:

To use "pulses" and "frequency" changed by

Positioning instruction settings
0 h IR \ < the display module or the indicator even after
Petston drcton sipel [P HesdAddess [F turning off and then on the power again, enter
Festerem e a check in "Positioning table settings will not
S e e B o be initialized when the PLC is powered on"
B e — o (T check box in "Positioning instruction Setting"
S : | = window of the positioning parameters. To use
: = boits_| this function, use the uninterruptible power
1ED : e supply type devices.
- = If this function is not set, the data set by the
positioning parameters will be initialized.
sitioning table settings wil not be initialized when the PLE is powered on Wiite: Read
? 0K Cancel

( Enter a check. )

B-135



FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition

Built-in Positioning Function

11 Batch Data Positioning Mode (TBL Instruction)
11.4 Positioning Parameter Setting

To read out and store "pulse" and "frequency"” changed by the display module or the indicator:

1)

In "Positioning instruction setting" window of positioning parameters, enter a check in "Positioning table

settings will not be initialized when the PLC is powered on" check box.

Positioning instruction settings
Voo v w2 ws |

Fotation direction signal 010

Positioning table

Head Address  |RO

No Posilioning Instiuction Pulse: FreauencylHz) | ~| Up
1| DDVIT (ntenupt pesiioning instruction) - £ 30000_|
2| DPLSV (Varisble speed output pulse nstruction] B 20000 Doun
3| DDRYI [Relalive postioning instruction)] - 50000 0000 (oo |
4 [DDRYA @bsohle positoning nsinicton) - E 50000
Inset
5 S |
5 S
7 = Dekte |
5 S
9 hd Delete
0 = - allines

X

?sitming table settings will not be inlfiaized when the PLE is powered on

~

Wwrite: Read
0K Cancel

C

Enter a check.

J

2)

Click "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
Yo v vz

Rutation diection signal  [v010

Positioning table

Iva |

Head Address

o

o Fostioring Instraction Fubs | FrmercyHal =) Up
7| DOWIT (intemupt postioning instruction) - S001| 3o0mn_|
2 [DPLSY [ariable speed outpul puke instnuction] - 20000 Donn
3 DDRYI (Relative positioning instruction] - 50000} 40000 4
4| DDA [Hbsokte postioning insruction] - 7 T
5 = ‘ Insert
B B
7 = Detle_ |
5 B
9 - Delete
T = - allnes

)

W Positioning table settings will not be initislized when the PLT is powered on

oK Cancel

Click the
"Read" button.

3) At the completion of register data reading, the data file will be stored.
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Built-in Positioning Function

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-C, -J2(S), -H, and -J3 Series, refer to the following chapters and

manuals.

— Refer to Chapter 3 and the examples of connection shown in the Appendix.
— Refer to the FX3u Hardware Edition.
— Refer to the FX3uc Hardware Edition.

— 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 value 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 device are used, change various device numbers when reading the description.

Note that Y003 (pulse output destination device) can be used only if two FX3u-2HSY-ADP adapters are
connected to the FX3u PLC.

. Input/output number
Signal Connected to
Y000 j Y001 | Y002 | Y003

Pulse train™ y000 | Y001 | Y002 | Y003

(pulse output destination)

aation 2, 3

I?;;et;::g: direction signal) Y004 Y005 | Y006 | Y007 Connected to MELSERVO Series
CLEAR signal™® ™ v020 [ Y024 | Y030 | Y034 | S8TVO amplifier

Zero-phase signal™® ™ X004 | X005 | X006 | X007

"Servo ready" signal® X014 | X015 | X016 | X017

Immediate stop command X020 § X040 | X050 | X070

Zero return command X021 § X041 | X051 | X071

Jog (+) command X022 § X042 | X052 | X072

Jog (-) command X023 | X043 | X053 | X073

Forward rotation positioning Connected to external switches.

X024 § X044 | X054 | X074
command

Reverse rotation positioning x025 1 x045 | X055 | X075

command
Stop command X030 § X034 | X060 | X064
Near-point signal (DOG)™# ™ X010 g X011 | X012 | X013
Interrupt signal X000 § X001 | X002 | X003
— Connected to sensors and limit switches.

Forward rotation limit (LSF)”7 X026 | X046 | X056 | X076
Reverse rotation limit (LSR)7 X027 | X047 | X057 | X077

ABS(bit0) X031 || X035 | X061 | X065

ABS(bit1) X032 | X036 | X062 | X066

Send data ready” §y 433 1 %37 | x063 | X067 o ,
To use absolute |signal Connected to Mitsubishi MELSERVO Series

position detection | Servo-ON signal | Y021 | Y025 | Y031 | Y035 |servo amplifier
system m (MR-J2,MR-J2S, MR-J3, MR-H)
ABS data transfer

mode" signal

"ABS data
request" signal

Y022 Y026 | Y032 | Y036

Y023 Y027 | Y033 | Y037

*1. To use "forward rotation pulse train" signal and "reverse rotation pulse train" signal of FX3u-2HSY-
ADP, change the name of this signal to "forward rotation pulse train" signal when reading the
description.

*2. To use "forward rotation pulse train" signal and "reverse rotation pulse train" signal of FX3u-2HSY-
ADP, change the name of this signal to "reverse rotation pulse train" signal when reading the
description.

*3. If the FX3uc PLC of below Ver.2.00 is used, exchange the direction signal output number with the
CLEAR signal output number.

*4. If the absolute position detection system is used, and if 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.

*5.  To use ZRN instruction for zero return, assign the input number of the near-point signal (DOG) to the
zero-phase signal. This is because ZRN instruction will not use the zero-phase signal.

B-138



12 Examples of Programs

FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
12.1 Input/Output Assignment

Built-in Positioning Function

*6. To use pin 3 of the CN1 connector of the MR-CLJA servo amplifier for "servo ready" signal, set
parameter 21 as follows:

Series Parameter number| Setting value
MR-C 21 020

o
o
3
3
o
=]
@
3
2

*7. To ensure safety, adopt the forward rotation limit switch and the reverse rotation limit switch on both sides:

the PLC side and the servo ampilifier side. TG
Note that the limit switches on the PLC side should be activated slightly earlier than the limit switches %g%
on the servo amplifier side. ss”’

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 q l% ApX
£
Reverse rotation <— —> Forward rotation ‘gé

o

=3
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12.2 Programs for Forward/Reverse Rotation (Relay Ladder Program)

12.2.1 Example of Program

Positioning operation will be performed using the absolute positioning method as shown in the following chart:

The following program is a relay ladder program.

N,

500,000

Output pulse frequency:_
100,000 Hz

\

Y

N

Acceleration/deceleration time:
100 ms

N

X020
— M8349
Immediate stop
X(.),M
SeI"\I/o ready RST M10 1—
RST M12 |+
RST M13
X026
F M8343
Normal rotation limit
X027
g M8344
Reversed rotation limit
M8000
—] FNC 12 1 Hoo20 | D8464 [
RUN monitor MOvVP
M8464
M8341
M8'900 M8342
lelN monitor
M8002 *
L} 11 FNC12 |i100000| D8343 H
Initial pulse DMOV
1] FNC 12
K1000 | D8345 [—
MOV
1] FNC 12 | |
DMOV K50000 | D8346
"1 | FNC 12
K100 D8348
MOV
"1 | FNC 12
K100 D8349
MOV

— For details on input/output assignment, refer to Section 12.1.

Stops outputting Y000
pulses. (Immediate stop)
Refer to Subsection 4.7.2.

Resets "origin return
completion” flag.

Resets "normal rotation
positioning completion” flag.

Resets "reversed rotation
positioning completion” flag.

Normal rotation limit(Y000)

Reversed rotation limit(Y000)

Enables the origin return
operation with CLEAR signal
outputting function. (CLEAR
signal: Y020)

Performs origin return in the
normal rotation direction.

Sets the maximum speed.
100,000(Hz)—D8344,D8343

Sets the creeping 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.

B -140



FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
Built-in Positioning Function

12 Examples of Programs

12.2 Programs for Forward/Reverse Rotation (Relay Ladder Program)

Zero return

Jogging operation

1.

e
wsr | wo | Reses oo 2
Zero  Positioning | Normal Abnormal completion” Tiag. @
return being end of end of R " d
performed | zero  zero RST M2 esets "forward
(Y000) return  return rotation positioning
completion” flag. Io@
M100 Resets "reverse 3ET
i : RST M13 [ rotation positioning EE D
Zeer[f% lfﬁ]tgén being completion"” flag. 3
P M100 Zero return is being
performed.
X030 Zero return instruction ApX.
7 FNC 150 with DOG search
S;(;p DSZR X010 X004 Y000 Y004 — ﬂénLCéng o voss gg
command Near-point  Zero- Pulse  Rotation ( signat: ) ‘gé
signal phase output  direction o
signal  destination signal >
number
M8929 "Zero return
"Exécution SET M10 completion" flag
completion” flag Normal end of zero
M101 return
M8$29 Abnormal end of
molrmal M102 zero return
X022 M8348 M104 end - 12 R?Stets "forV_vtard_
—l H I I rotation positioning
JOG Positioning Completes completion” flag.
(+) being the JOG(+) Resets "reverse
*1 p$g86med operation. RST M13 | rotation positioning
( ) completion” flag.
M103 JOG(+ tion i
— M103) baing poriormed.
JOG(+) operation is
being performed. ; i
X030 | FNC 158 | | Performs the jogging
H K999999| K30000 | Y000 Y004 operation in "+
Stop L_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
XQ,22 M104 Completes the
J08(+) JOG(+) operation.
M8329
Abnormal Resets "fi d
X023 M8348 M106 end ro(tegteiosn pcc))rsvivtiaorning
—t H W RST M12 completion” flag
JOG Positioning Completes P '
(-) being the JOG(-) Resets "reverse
x4 performed operation. RST M13 || rotation positioning
(Y000) completion" flag.
M105 JOG(-) operation is
- M105 being performed.
JOG(-) operation is . .
being performed. X030 [ENG 158 Eggfr%rtm me Jogging
S{I({)p DDRVI K-999999 K30000 | Y000 Y004 direction using the
command Number of Output Pulse  Rotation ﬁ]rls\ireutccikljr;crement
output pulses  pulse output  direction Y004—0Fi:
X023 (ma)l(lirpum 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 further move the workpiece, execute the JOG command again.
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\A

\VA
| X024 M8348 M10 M108 M109
1 I H W RST M12
Position- Position- "Zero Normal Abnormal
c ing in ing return endof  endof
o [forward operation compl- | positioning positioning RST M13
G| [rotation being etion” in forward  in forward
© | [direction performed flag rotation rotation
S M107 direction  direction
S| — M107
= Positioning operation being
s performed in forward rotation X030
5| | direction #—{NC 1591500000(K100000| Y000 | Y004
5 Stop DDRVA
2 command Designation  Output Pulse Rotation
Ke] of absolute pulse output direction
c position frequency destination signal
o number
c
c M8029
2 i} SET M12
k%) "Execution
g completion"
flag M108
M8329
- —} M109
Abnormal end
B X025 M8348 M10 M111 M112
" I H I RST M12
Position- Position- "Zero Normal Abnormal
| |ingin ing return  |end of end of
8| |reverse operation compl- |positioning positioning RST M13
O | |rotation being etion" |inreverse inreverse ]
21| |direction performed flag rotation rotation
© M110 (Y000) direction  direction
c
o it M110
:@' Positioning operation being
o performed in reverse
| | rotation direction X020 IFNC 1591 k100 [k100000] YOO | Yoo4 |
g Stop DDRVA
3 command Designation Output Pulse  Rotation
= of absolute  pulse output direction
£ position frequency destination signal
2 number
S M8029
. —t SET M13
g "Execution
completion”
flag M111
M8329
I 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.
(Y004=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
o
=]
&
=
2

12.3.1 Example of 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

Buluonisod

Output pulse frequency:
100 100,000 Hz
;- « \\ Apx.
om
Origin % §
=2
Acceleration/deceleration time: 5 ®
100 ms < >

The following program uses the step ladder (STL) instruction.

Stops outputting Y000 pulses.

XO.ZO (Immediate stop) Refer to

— M8349 .
Immediate stop Section 4.7.2.
X?Q 4 RST M10 Resets "zero return
Servo ready completion" flag.
RST M12 Resle.ts .forward rotgtlc?'n
positioning completion” flag.
RST M13 Reggts ‘reverse rotgtlcin
positioning completion" flag.

X026
rds M8343 Forward limit (YO00)
Forward rotation limit

X027
' M8344 Reverse limit (Y000)

00

Reverse rotation limit
Enables the zero return

M8000 FNC 12 | 110020 | Da4sa || operation with CLEAR signal
RUN monitor MOVP outputting function. (CLEAR
signal: Y020)
M8464
M8341
M8000 i
i V834D fopuard rotation drestion.
RUN monitor : irection.
SO S10 S11 S12 S13 M8349 o
I HF HF #F 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
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12.3 Programs for Forward/Reverse Rotation (Step Ladder (STL) Program)

1.

*2.

M8002 *
i} 1 | FNC 12 l400000| D8343
Initial pulse DMOV
1] FNC 12
MOV K1000 | D8345
"1 | FNC 12
K50000 | D8346
DMOV
*1
FNC 12
K100 | D8348
MOV
"1 | FNC 12
K100 | D8349
MOV
X021 M5
At RST M10
Zero Operation
return stopped
RST M12
RST M13
SET SO
X022 M5
—t i1 RST M12
JOG(+) Operation
* stopped
RST M13
SET S10
X023 M5
—t i1 RST M12
JOG(-) Operation
* stopped
RST M13
SET S11
X024 M5 M10
it ——I {1 RST M12
Positioning Operation "Zero return
in forward stopped completion" flag
rotation RST M13
direction
SET S12
\

Sets the maximum speed.
100,000(Hz)—D8344,D8343

Sets the creep speed.
1,000(Hz)—D8345

Sets the zero return speed.
50,000(Hz)—D8347,D8346

Sets the acceleration time.
100(ms)—D8348

Sets the deceleration time.

— 100(ms)—D8349

Resets "zero return
completion"” flag.

| | Resets "forward rotation

positioning completion” flag.

| { Resets "reverse rotation

positioning completion” flag.

| { Enters the zero return state

(S0).

| | Resets "forward rotation

positioning completion” flag.

| | Resets "reverse rotation

positioning completion” flag.

| | Enters the JOG(+) state

(S10).

| | Resets "forward rotation

positioning completion” flag.

| | Resets "reverse rotation

positioning completion" flag.

| Enters the JOG(-) state

(s11).

1 Resets "forward rotation

positioning completion” flag.

| | Resets "reverse rotation

positioning completion” flag.

| | Enters the forward rotation

positioning state (S12).

\

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.

The maximum transfer distance for each jogging operation is £999,999 pulses (pulse output range of
FNC158 (DRVI) instruction). To further move the workpiece, execute the JOG command again.
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v V, :
X025 M5 M10 3
U I RST M12 | Resets "forward rotation =
Positioning  Operation "Zero return positioning completion” flag. %
in reverse stopped  completion” flag
rotation RST M13 | Resets "reverse rotation
direction positioning completion” flag.
5T
SET 313 | Enters the reverse rotation 32F
positioning state (S13). SicEl
3
_ STL S0 | Zeroreturn
Apx.
M50 X030° Zero return instruction with
- #— FRC 150 | x010 | x004 | Y000 | Y004 (4 DoG oaarch funaton er
Waiting for Stop : (CLEAR signal: Y020) 33
1 scan time command Near- Zero- Pulse  Rotation % @®
point phase output  direction S
signal signal destination signal
c number
=}
© M8029 "Zero return completion" fla
2 : SET | M10 [ u pietion”flag
5 "Execution completion" flag
N
M8,3;40 M,F,JO End of zero return
- ! RST S0 H (Self-reset)
Y000 Waiting for
Outputting 1 scan time
M8000 4
— M50 Waiting for 1 scan time
RUN monitor
STL S10 (— JOG(+)
« Performs the joggin
X022  M51  X030% ms the Jogging
| I Y FNC 158 | | operation in "+" direction
—t —i| + DDRVI K999999| K30000 | Y000 Y004 using the drive to Increment
JOG(+) Waiting Stop . instruction.(Y004=ON)
for 1 scan command Number of output  Output Pulse  Rotation
time pulses (maximum  pulse output  direction
value in "+" frequency destination signal
direction) number
MS.?4O M.§1 Ends the JOG(+) operation.
H 1h RST S10 (Self-reset)
Y000 Waiting for 1 scan time
.S Outputting ”
® M8000
S M51 Waiting for 1 scan time
g RUN monitor
é STL S11 4 JOG(-)
2
X23 M52 X030 Performs the jogging
— i W FNC 158 K-999999| K30000 Y000 Y004 | Op.eratlon In. -" direction
JOG(-) Waiting for ~ Stop DDRVI using the drive to_Increment
1 scan time command Number of  Output Pulse  Rotation instruction.(Y004=0FF)
output pulses  pulse output  direction
(maximum value frequency destination signal
M8340 M52 in "-" direction) number
iy " Ends the JOG(-) operation.
# 1t RST S11 (Self-reset)
Y000  Waiting for
Outputting 1 scan time
M8000 4
—t M52 Waiting for 1 scan time
RUN monitor
v
-V Vv
*3.  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 "pulse output monitor" flag (M8340 (for Y000)) is turned off.
*4.  To prevent simultaneous activation of positioning instructions, the instruction activation timing should be delayed by 1
scan time.
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v v
— STL S12 | Positioning in forward rotation
direction
c M53 X030 "
S| o FNC 159 |K500000{K100000{ Y000 | Y004 |- Moves to absolute position
‘8’ Waiting for Stop DDRVA 500000 using the drive to
= 1 scan time command Designation Output  Pulse  Rotation Absolute instruction.
c of absolute  pulse output  direction (Y004=ON)
o position frequency destination  signal
© number
e M8029 ) o
° | SET M12 | "Forward rotation positioning
g - - completion” flag
2 Execution completion" flag
2 Ends the positionin
c M8340 M53 nas the p g
= y I RST s12 || operationin the forward
2 “ o . rotation direction.
z Y000 Waiting for 1 scan time (Self-reset)
i} Outputting
8 M8000 6
— M53 Waiting for 1 scan time
RUN monitor
STL S13 [ Positioning in reverse rotation
IS direction
3
g M54 X030°®
S | iy FNC 159 | k100 |k100000| Yo0O0O Y004 || Moves to absolute position
& Waiting for ~ Stop DDRVA 100 using the drive to
E 1 scan command Designation Output Pulse  Rotation (AYbOS(())thuztg'I:r;:s)tructlon.
o time of absolute  pulse output  direction
o position frequency destination  signal
g number
> M8029 . I
o | | | "Reverse rotation positioning
c I . SET M13 completion” flag
= Execution completion” flag
E M8340 M54 Ends the positioning
:g W 1 RST S13 [ operation in the reverse
a Y000 Waiting for 1 scan time rotation direction.
o Outputting (Self-reset)
M8000 6
L — M54 Waiting for 1 scan time
RUN monitor
RET [+
END |

*5.  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 "pulse output monitor" flag (M8340 (for Y000))
is turned off.

*6. 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

N,

Output pulse frequency:_
100 100 OOO\HZ
Origin \
Acceleration/deceleration time:
100 ms <—

12.4.1 Setting Using GX Developer

This section describes how to set the positioning parameters using GX Developer of Ver.8.23Z.

1 On the project tree displayed on the left side of the screen, double-click
"Parameter” and then "PLC parameter".

If the project tree is not displayed on the screen, click "View" on the menu bar, and then click "Project Data List".

= MELSOFT series GX Developer (Unset project) - [LD(Edit mode) MAIN 1 Step]
: Project Edit Find/Replace Conwert Wiew Online Diagnostics Tools  ‘Window Help

D|=E| 8] &|=le--| @@ £ ael =Eel
|F'rogram J| J @I’E J
-H-'-H-' | | A | AT | L I S | |—/—|‘|:
sFa sFS F9 =sF3 cFQ oFi0| sF7]|=sF&| aF7)| aF8 cafll) F10| aF9
||||||||||||||||||_
%
= {Unset project) i
¥ Program
+ Device camment
=] ﬂ Parameter

PLC parameter
Device memnory

2 Click "Memory Capacity”, and then enter a check in "Positioning Instruction
settings" check box.

EX parameter E|
Memary capacity wDevi:e ]F’LE name }IJD assignment ]PLE systerm[1] }PLC systemn(2) }F’ﬂsilinmng ]

Memory capacity
*1
16000 =
Comments capacity
i) Block [0 block to 31 block) o Puints
File register capacity

1} Block, [0 block to 14 black) o Paints

Frogram capacity

7000 Steps

Special Function Memory capacity

18 Block

[~ Special Function Block Settings(8 Blocks)

v PUSI[IUHIHQ Inztruction Settings(18 Blocksf

( Enter a check. )
Default I Check | End | Cancel |

*1. 9,000 steps are needed to set the positioning data. If there is not enough capacity for programming,
set "memory capacity" to 16,000 steps.
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12.4 Positioning Using Batch Setting Method

Click "Positioning" tab, and then set Y000 (pulse output destination) as

follows.
Before clicking "Positioning" tab, click "Memory Capacity" tab, and then enter a check in "Positioning" check

box. After entering a check, positioning data can be set.

FX parameter 3
Memory capacity | Device | PLE name |1/0 assignmert | PLC system(1) | PLC system(2) {Positioning }
Setting item Setting value
i Y1 v2 EE] Setling Flange N
Bias spead[Hz] 500] 0| 0| 0[1/10 o less of Max. speed BIaS Speed (HZ) 500
100000| 100000) 100000 100000{10-200,000
1000 1000 1000 1000[10:32,767 Maximum speed (Hz) 100’000
50000| 50000] 50000 50000 |10-200.000
) T BT T Creep speed (Hz) 1000
| A IR I Zero return speed (Hz) 50,000
Acceleration time (ms) 100
Deceleration time (ms) 100
I et Interrupt input for DVIT instruction X000
Default Check End Cancel

Click "Individual setting™ button. “Individual setting" setting window will

appear. In this window, click "Y000" tab to display the positioning table for
Y000 (pulse output destination). Set the data in the potioning table as
follows:

Rotation diection signal ~ [020

Yo v |vz |vs |

Posiioning teble

Head Addhes

T

No.

Pulse. Frequencyltz] |~

DDRVI

59993 30000_|

DRV

350955 30000

DDRVA (Absolute po:

500001 100000

DDRVA (Absalute po:

00| 100000

nnnnn

I Pasiiaring

table settings wil nat be iitiaized when the PLC is pouered an

Setting item

Setting value

Rotation direction signal Y004
First device RO
Positioning type DDRVI
(drive to increment)
No. 1 Number of pulses (pls) 999,999
Frequency (Hz) 30,000
Positioning type DDRVI
gtyp (drive to increment)
No. 2 Number of pulses (pls) -999,999
Frequency (Hz) 30,000
Positioning type DDRVA
gtyp (drive to absolute)
No. 3 Number of pulses (pls) 500,000
Frequency (Hz) 100,000
Positioning type DDRVA
gtyp (drive to absolute)
No. 4 Number of pulses (pls) 100
Frequency (Hz) 100,000
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Create a program.

(@)
o
3
3
[}
=]
F
3
@

On the bar, click "Online" and then "Write to PLC". "Write to PLC" window
will appear.

Write to PLC 3
N S
Connecting interface  [COM3 <> [PLC module 2
FLE Connection [ sStationNo.Host  PLCype [FX3UICT 'S
[ =] e ] 3
File selection IDgwce data | Progiam | Common |
TBaamebiog  Selectal | Cancel all se\ectinnsl
Close
- Apx.
%”i';;‘”N Flelated functians
= [€] Device commert Transfer setup. Q rxl'l
[ COMMENT ‘@ >9
B o syt 33
b PLE parameter Remote operation... %‘%
[t oomior. | =
Clear PLE memry.
* . . n "
1. Depending on the version of GX Developer, the PLC type may be set to "FX3UC".

Click "Param+Prog" buttons, and then click "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 relay ladder program is shown below:

X02 Stops outputting Y000 pulses.
M8349 (Immediate stop)

0

— )
Immediate stop Refer to Subsection 4.7.2.
X014 —
W RST M10 |- Resets "origin return
Servo ready completion” flag.
Resets "normal rotation
RST M12 positioning completion” flag.
Resets "reversed rotation
RST M13 positioning completion” flag.
X026 .
I M8343 Normal rotation limit(Y000)
Normal rotation limit
X027 L
W M8344 Reversed rotation limit(Y000)
Reversed rotation limit
M8000 Enables the origin return
| FNC 12 | 0020 | D8464 | operation with CLEAR signal
RUN monitor MovpP outputting function. (CLEAR
signal: Y020)
M8464
M8341
M8900 Performs origin return in the
K M8342 normal rotation direction.

RUN monitor
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X02 M8348 M101  M102 Resets "origin
i W W H RST M10 return completion”
Origin Positioning [ Normal Abnormal flag.
return being end of end of Resets "normal
performed ?g{%'r?, ?;'t?,'r?, RST M12 | rotation .positioning
completion” flag.
M100 Resets "reversed
— RST M13 | rotation positioning
Origin return completion” flag.
being performed o .
c M100 Origin return is
3 being performed.
(]
c Origin return
5 X020 I FNC150 | xo10 | x004 | Y000 | Yoos || insiruction with
S Stop DSZR DOG search
command Near-point Zero-point  Pulse Rotation flg:_%'gg . I
signal signal output  direction g(OZO signat:
destination signal )
number
M8029 "Origin return
{1 SET M10 o
"Execution completion" flag
completion” flag Normal end of
M101 origin return
MS,?ZQ M102 Abnormal end of
B Abnormal origin return
X022 M8348 M104 end Resets "normal
— HF rds RST M12 | rotation .po§|t|0n|ng
JOG Positioning Completes completion” flag.
(+) being the JOG(+) "
performed operation. RST M13 R?S:?ts feV‘?t.rse.d
(Y000) rotation positioning
completion” flag.
M103 JOG(+) operation
B M103 is being performed.
JOG(+) operation is
being performed. X030 FNC 152 | voog - L Executes No. 1 of
-t DTBL the positioning
Stop table of Y000
command Pulse Table (pulse output
output -~ number destination)
destinﬁtion '
number
XQ,22 M104 Completes the
IS Jo'é(+) JOG(+) operation.
S M8329
Q.
§> X023 M8348 M106 Ao Resets “normal
B i * Y2 RST M12 | rotation .po§itioning
g JOG Positioning Completes completion” flag.
- (-) being the JOG(-) Resets "reversed
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
W FNC 152 1 vo00 K2 [ the positioning
Stop DTBL table of Y000
command Pulse Table (pulse output
output  number destination).
destination
X023 number Completes the
H M106 p .
JOG() JOG(-) operation.
M8329
—
— Abnormal
V4 end V4
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)
o
=
v % 3
T| X024 M8348  M10  M108  M109 S - oot ration g
* # i # # ] completion" fla @
Position- Position- "Zero Normal Abnormal P 9
c ing in ing return end of end of "Reverse rotation
o [forward operation compl- [ positioning positioning RST M13 positioning
G| [rotation being etion" in forward  in forward completion” flag
© | [direction performed flag rotation rotation Positioni
5 M107 direction  direction ositioning
! operation being
S| — M107 performed in
= Positioning operation being forward rotation
3 performed in forward rotation X030 direction
= direction w FNC 152 Y000 K3 | |
k) #t Executes No. 3 of
o Stop DTBL the positioning table Apx.
g command Puse  Table | of YOOO (pulse om
Kel output number output destination). S x
c destination % 3
o number . . % s
£ "Forward rotation
. M8029 SET MA12 positioning >
:-g "E);écution | completion" flag
o) o
K ﬁompletlon "Forward rotation
ag M108 positioning normal
end" flag
M8329 " -
— i} Forward rotation
! M109 positioning
Abnormal end abnormal end" flag
X025 M8348 M10  M111  M112 "Forward rotation
—t——A} H H RST M12 — positioning
Position- Position- "Zero Normal Abnormal completion” flag
| |ingin ing return  |end of end of " -
8| |reverse operation compl- |positioning positioning RST M13 | Egi‘{%ﬁ; rotation
O | |rotation being etion" |inreverse inreverse gom Ietio?f‘ fla
£ |direction performed flag rotation rotation Positioning 9
‘g M110 (Y000) direction  direction operation being
o| it M110 performed in
®| | Positioning operation being reverse rotation
o| | performed in reverse X030 NG 152 direction
rotation direction W
@ I rect A DTBL Y000 K4 I Executes No. 4 of
by Stop the positioning table
> command Pulse  Table of Y000 (pulse
= output  number output destination).
£ destination
2 number
c "Reverse rotation
Zg M8929 SET M13 positioning
2 T completion" flag
g Execut|_on“ _
completion "Reverse rotation
flag M111 positioning normal
end" flag
M8329
I 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 positioning instruction for YO00
(pulse output destination)

G @y 0

M8000

Y FNC155 | x031 | Y021 | D8340 || Reads out the ABS data to current value registers
RUN DABS D8341 and D8340.
monitor ABS(bit0) Servo-ON
signal
M1 K50

# @— Read time limit (5 sec)

ABS data reading completed
TO

L @_ ABS data read error

Read time error detected

M8029
it SET M1 | ABS data reading is completed.

"Execution
completion” flag

2) Program for storing ABS data in current value registers of FX2N-1PG(-E) or FX2N-10PG

M8000

I FNC155 | y031 | v021 | D100 | Reads out the ABS data to the D101 and D100.
RUN DABS
monitor ABS(bit0) Servo-ON
signal
M1 K50

n @— Read time limit (5 sec)

ABS data reading completed
TO

il @— ABS data read error

Read time error detected
M8029
1 SET M1 | ABS data reading is completed.

"Execution
completion” flag

M1 FNC12 | p1oo lumaos \'évxr;tNesa ggt.a*i? current value registers #27 and #26 of

ABS data DMOV

reading is Block No.[J
completed. BFM#26(#27)
M1
L ——1 FNC12 | 5100 |ume3glH Writes data (data converted into pulse data) in current
ABS data DMOV value registers #40 and #39 of FX2n-10PG. *2
reading is Block No.[]
completed. BFM#39(#40)

Caution:

*1. The ABS data will be read out as a pulse coverted value. For this reason, be sure to specify "motor
system" when setting parameters (BFM #3) for FX2n-1PG(-E).

*2. When writing the ABS data into FX2n-10PG, be sure to use the current value registers (BFM #40, BFM
#39) to store the converted pulse data.
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;s A
13. Troubleshooting

o
o
3
3
o
=]
&
=
2

13.1 LED Indicator Lamp Check

urjing

uoioun4
Buluonisod

If an error occurs, check the ON/OFF status of LED indicator lamps on the PLC to know the outline of the
error.This section, however, does not describe all the LED indicator lamps of the main unit. For details of LED
indicator lamp, refer to the following manuals of the PLC.
— Refer to the FX3u Hardware Edition. A
— Refer to the FX3uc Hardware Edition.

FX3uc PLC

o

FX3u PLC

a|dwex3

]
uonoBuUUN) S

POWER

MITSUBISHI 185 | o
POWER (Green)
T POWER @D E{%ﬁe”) Bgl\tleen)
= i =
ERROR
ERROR @D (EFI;eRd())R (Red)
BusnY (Red) l(Gilé”r:l)
L. ERR
(Red)

13.1.1 POWER Indicator Lamp (Statuses: ON, flashing, OFF)

Lamp Status of PLC Troubleshooting
status

The specified voltage is properly

ON supplied to the power supply terminal. The power is being properly supplied.
The PLC may be at one of the following
statuses:
¢ The specified voltage/current is not * Check .the power supply voltagg.
. supplied to the power supply Excluding the power cable, dlsgonnect all the other cables,
Flashing terminal and then turn on the power again. Check the lamp status. If
. An exterlnal line is not properly thg Iarpp .ﬂashes. agair?, please contact the nearest office of
connected. Mitsubishi Electric distributor.

e The PLC has a problem.

The PLC may be at one of the following

statuses:

e The power is off.

OFF ¢ The specified voltage is not
supplied to the power supply
terminal.

e 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 the nearest office of
Mitsubishi Electric distributor.

13.1.2 RUN Indicator Lamp (Statuses: ON, OFF)

I Status of PLC Troubleshooting
status
Th is bei
ON @ sequence program (S being The RUN indicator lamp indicates the operation status of the PLC.

executed.
Note that the RUN indicator lamp will go out depending on the status

OFF Et);i(;)lg:jon of the sequence program is of the ERROR indicator lamp (refer to Subsection 13.1.4).
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1) Stop the PLC, and then turn on the power again.If the
ERROR indicator lamp goes out, check if a watchdog timer
error has been detected, and take one of the following

The maximum value of the scanning time (D8012) should

- The interrupt input and the pulse catch input should not be

- The frequency of the pulse input to the high-speed counter

Set several WDT instructions in the program so that the
watchdog timer can be reset several times during 1 scan

Using the program, change the set value of the watchdog
timer (D8000) so that the set value of the watchdog timer
2) Remove the PLC, and put it on a workbench. Supply another

If the ERROR indicator lamp does not light, the cause of the
problem may be noise. In this case, take the following

- Check the grounding line, and change the wiring route and

3) If taking measures 1) and 2) does not turn off the ERROR
indicator lamp, please contact the nearest office of Mitsubishi

For countermeasures, refer to the following manual of the applied

— Programming manual

If an operation error is detected on the PLC, diagnose the PLC

13.1.3 BATT Indicator Lamp (Statuses: ON, OFF)
Lamp Status of PLC Troubleshooting
status
ON The voltage of the battery is too low. Immediately replace the battery (refer to the manual of the PLC).
The battery supplies the voltage
OFF specified by the D8006 or more. The PLC has no problems.
13.1.4 ERROR indicator lamp (Statuses: ON, flashing, OFF)
Lamp .
status Status of PLC Troubleshooting
measures.
- Review the program.
not be larger than the set value of the watchdog timer
(D8000).
turned on and off too frequently during 1 scan time.
should not exceed the specified range (duty:50%)
- Add several WDT instructions.
The watchdog timer error may be time
ON detected, or the hardware of the PLC - Change the set value of the watchdog timer.
may be damaged.
(D8000) can be larger than the maximum value of the
scanning time (D8012).
source of power to the PLC.
measures.
the installation place.
- Adopt a noise filter for the power supply line.
Electric distributor.
The PLC has one of the following|Diagnose the PLC (PC), or check the programs using the
errors: programming tool.
Flashing | Parameter error
e Syntax error PLC.
o Circuit error
OFF Errors that can stop the PLC are not

detected.

(PC), or check the programs using the programming tool. There

is a strong possibility that "I/O configuration error", "parallel link/
communication error", or "operation error" has been detected.
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13.1 LED Indicator Lamp Check

13.1.5 Pulse Output Destination Device and Rotation Direction Output Indicator Lamp

1. If transistor outputs of the main unit are used for positioning

LED status during
execution of

Signal positioning Description
instruction
Turned on and off at . . e .
high speed The pulse outputting operation is controlled by the positioning instruction.
"Pulse output The PLC may be at the following status:
des.tlnatlon 1) The operation of the positioning instruction is completed.
device” (pulse OFE 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 be at the following status:
"Rotation 1) The positioning instruction turns ON, and operation is being performed
direction output” in the reverse rqtation djreotion. . .
OFF 2) The positioning instruction turns ON, but an operation error is detected.

(direction) 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".
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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 outputting operation is controlled by the
positioning instruction.

OFF

The PLC may be at the following status:
1) The operation of the positioning instruction is
completed.
2) An operation error occured in 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".

"Rotation direction
output” (direction)

ON

Forward operation is in execution.

OFF

The PLC may be at the following status:
1) The positioning instruction turns ON, and operation
is being performed in the reverse rotation direction.
2) An operation error occured in 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".

FP/RP side

"Pulse output
destination device"
(Forward pulse train)

Turned on and off
at high speed

Forward operation is in execution by positioning
instructions. Reverse pulse train is OFF.

OFF

The PLC may be at the following status:
1) The positioning instruction turns ON, and operation
is being performed in the reverse rotation direction.
2) An operation error occured in 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".

"Rotation direction
output" (Reverse
pulse train)

Turned on and off
at high speed

Reverse operation is in execution by positioning
instructions. Forward pulse train is OFF.

OFF

The PLC may be at the following status:
1) The positioning instruction turns ON, and operation
is being performed in the forward rotation direction.
2) An operation error occured in 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".
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13.2.1 Error Code Check Method

This section describes how to check the error codes using GX Developer.
If the display module (FX3U-7DM) is used, use "error check" function of the display module to check the error

codes. For details of operation of the display module, refer to the following manuals:

— FX3u Hardware Edition.
— FX3uc Hardware Edition.

Buluonisod

1 Connect the personal computer to the PLC. Apx
i o
Diagnose the PLC. =5

On the tool menu bar, click "Diagnostics”, and then click "PLC diagnostics" to diagnose the programmble %—5

controller.

= MELSOFT ser weloper (Unzet |:|r|:|jE:|::t:' - [LDEdit made MAIM - 1 EitE:p]
™| Project Edit Find/Replace Conwvert Miew Online | Disenostice Tools  Window  Help -

e e . PLG dizenostics ..
D= & |58~ @e@ £ MLSE:"‘I Ve E—r

: Ethernet dizenostics..
|Praeram =l = ﬁﬁ GG-Link / O5-Link/LT disgrostics ..
;% System manitor ...

- 1 Dnline module chanee .
-] (Unset project) 00—
[-5] Proeram |
-] Device comment

-] Parameter
i [Bl] Device memory

3 Check the diagnosis result.

The following window will appear. Check the details of the error shown on the window.

x
—PLC parel —————————— —Monitor start/stop —

. rLED sl Start maritor |

Display of ] RUN
iti Stop monitor
conditions of ] BATTY _|
LEDs on FX —Help
PLC I FROGE
PLG error | The help function of

— Error indication GX Developer opens,
and you can check

Current errar I
the details of the

Mo, | Detail | Errar message | Error step |Year,-"Mon... | T
The PLC error T 6ol7 Ladder error [ 00412 16, error code.
is displayed.
X
] | —PLC panel ———————— — Manitar start/stop—
LIED s Start monitor I
[ RUN
Stop monitor I
[ 1 BATTM
[ PROGE il
PLC error I
— Error indication
Current errar |
Mo. | Detail | Error message | Error step [ Year/Mon.. [ T
Mo error
<Example of screen displayed 4| | |
in normal state>
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13.2.2 Error Codes

This section describes error codes related to the positioning instructions. For details of the error codes, refer
to the following manual.
— Refer to the programming manual.

Operation
Error after o n
code | detecting Description of error Troubleshooting
error
Operation error [M8067 (D8067)]
0000 No error detected
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
operation error may occur for the following reason:
The devi ber or the data specified by | ample:
h e eV|cednufnt1h er or i Z : a f‘ SF?:"C' |.e 2’ ‘ T200Z is not an error. However, if Z = 400, the result of
6706 € operand ot the applied Instruction Is out 0 operation will be T600. This means that the device

the specified range. number is out of the specified range, and an operation

error will be detected.

, Sum error of ABS data sent from servo Check the servo amplifier for disconnection. Also check
6760 | Operation o
will be amplifier the set data.
continued. | 1) The input (X) specified by DSZR, DVIT, or [ 1) Check that the input (X) specified by DSZR, DVIT, or
ZRN instruction is already used for the ZRN instruction is not used for the following items:
other instruction. - Input interruption (including delay function)
2) The interruption signal device number - High-speed counter (C235 to C255)
6763 specified by DVIT instruction is out of the - Pulse catch (M8050 to M8057)
setting range. - SPD instruction
2) Check the data set in the D8336
(interruption signal designation device for DVIT
instruction).
The pulse output number is already used for a | Check that the output specified as the pulse output
6764 positioning instruction or pulse output destination is not activated by the other positioning

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) Check that the same pulse output method is adopted 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 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 flags of each pulse output destination device
(Y000, Y001, Y002, Y003).

Corresponding instruction and stop
HIEDET: Forward limit | Reverse limit DSZR. DVIT. ZRN
destination fla fla PLSV instruction o ’
deviee 9 L¢] (M8338 = OFF) PLSV(M8338 = ON), DRVI,
and DRVA instructions
Y000 M8343 M8344 If the corresponding rotation If the corresponding rotation
Y001 M8353 M8354 limit flag is turned on, pulse | limit flag is turned on, the
Y002 M8363 M8364 output (operation) will be speed will be reduced, and
Y003 M8373 M8374 immediately stopped. then operation will be stopped.

6) Check the operation timing of the positioning instruction.
If "pulse output monitor" (BUSY/READY) flag is on, and if the positioning instruction (excluding the ABS
instruction) or the pulse output instruction (PLSR, PLSY) uses the same pulse output destination device,
the instruction cannot be executed.
After the instruction activation contact is turned off, if "pulse output monitor" (BUSY/READY) flag is still
on, do not execute the positioning instruction (including PLSR and PLSY instructions) having the same
output number.
Before activating such an instruction, check that "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 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. 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.

e The creep speed should be low enough. The zero return instruction will not reduce the speed before

stop. For this reason, if the creep speed is not low enough, the operation may not be stopped at the
specified position due to inertia.

¢ Devices for near-point signal (DOG)

- DSZR instruction
If an input (X000 to X017)"! of main unit is specified for the near-point signal (DOG), the rear end of
the near-point signal (DOG) will be monitored (detected) at 1-ms intervals (interruption). Under the
following condition, however, monitoring (detection) of the near-point signal (DOG) rear end may be
affected by the time constant at input or the scan time of the sequence program, and the operation
may not be stopped at the specified position.
a) An input number of X020 or below or the other device (auxiliary relay, etc.) is specified.
*1.To use FX3U-16ML], specify an input in the range of X000 to X007.
- ZRN instruction
If an input (X000 to X007) of the main unit is specified for the near-point input signal, the interruption
function will be adopted to stop the operation. Under the following condition, however, operation may
be affected by 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 below or the other device (auxiliary relay, etc.) is specified. If input
relay X010 or below is specified for the near-point signal, the input filter (10 ms) will be adopted.

e |f 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).

Rear end
DOG

-

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.

AU “te

Feed screw

Backlash
(clearance, play)
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FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
Example Connection

FX3u/FX3uc Series Programmable Controllers

User's Manual [Positioning Control Edition]
Appendix: Example Connection

Foreword

To use the positioning function of the MELSEC-F 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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FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition
Example Connection

Description of Manual (Example of Connection)

In this manual, the following formats are used for description of the examples of connection:

Shows the title of the manual and the title | | Shows the fitle of the chapter. Indexes the division titles.

of the division. and the title of the section. The right side of each page indexes the title
This area shows the title of the manual This area shows the title of the chapter of the division for the page currently opened.
and the title of the division for the page and the title of the section for the page

currently opend. currently opened.

1st line: Shows the title of the manual.

2nd line: Shows the title of the division.

! FX3UfFXauc Series PLC User's Manual - Positioning Control Edition | | Appendix 1: MELSERVO-J3 Series
Example Connection ) \ Appendix 1-1 Main Unit ( Transistor Output) J
-

p
I
EE—— |
1
I
1
1

Appendix 1. MELSERVO-J3 Series

1
1
1
1
|
1
L
|
1
1
1
1
1
1
1
1
1
1
1
-~
1
!
1
1
1
1
1
1
|
1
[v s QT -] :\
I

Appendix 1-1 Main Unit (Transistor Output)

uHING

_.
o
w
H
w

w
=}
z
c

2
=
3
i=3
2

g
I
&
i
5
3

iy
|5}
fm
b3
=3
=3
S
wowan

Bunoiysog

Appedix 1-1-1 Sink Input and Sink Qutput

MR-J300A
= ona|3cries servo Shows the reference.
2 '.].zwoc Dorsrez oni This area shows the reference
[=] OCON] 46 21 |oicos
Tt [ 21 Joicoul ment (the referen
o | R, T S docume ( e reference
pf [x000) " ZEroroin T} 1 I fPasitioning completed(INF) document is shown next to "—").
24| 1 signal(PGOQ R 25 TLC Torque being controlled™ o
P M - a8 [ALWt Servo error(ALM) If the reference is in
2] i senv reacy i ont "Appendix: Examples of
* - M : " .
1D (1) @ a1 e My o Connection", the chapter, section,
RD | 48
[ 7] i . or item number only will be
42 EMG—& stop y
shown next to "—" .
|| [43 | LSP ——YFomward rotation limit 27
procon| a6 | sn rotation limit 2
PP [ 10 47 pocon
‘4
Lk Emeas
instruction(FNC
o1 155) is used.
25 |JABS
22 JABSB
TR 46 Joocol ;ﬁa'ﬂgi\;;zndix
=0 oo 15 | SON 1.3.1.
= 17
(18 [#BsR

ot K020 —e—1 Immediate slop command

Zero return

J0G(

JOG

Forward rotafion positioning command
Reverse rotation positioning command
Forward rotation limit (LSF)™

Reverse rotation limit (LSR)™

Stop command

I
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
53 ese FX2n-16EX-ESIUL 1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
1
1
I
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FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition Appendix 1: MELSERVO-J3 Series
Example Connection Appendix 1-1 Main Unit (Transistor Output)

;A
Appendix 1. MELSERVO-J3 Series

Appendix 1-1 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".

Appedix 1-1-1 Sink Input and Sink Output

MR-J30A
FXaUc-32MT-LT | CNT [Saigsene
® picom| 20
L "L 24vDC L OPC| 12 CN1
Photo- I: (? T ClassD ) DOCOM| 46 21 |DICOM
coupler com = grounding’ 23 | ZSP — Sr Speed zero™
| z X000 i~ ~Zero Point — ) 24 | INP 5] Positioning completed(INP)
[E] 5 1| signal(PG0) | G |32 25 | TLC 1571 Torque being controlled™
sl LT X X s [ A2 sarvo arortaim
| |
¢ 1 I
X010 —— I Servo ready | | CN1
e 1D O e o g ol
X014 ! :' RD | 49 19 | RES ——1Reset
| | e
{ | |
_Ezdj—‘:_ X017 | : I : 42 |EMG T'Emergency stop
I I I
I_COMO Iy Pulse train I 43 | LSP ——Forward rotation limit 23
@ COMo : ——pocom 46 44 | LSN ———1Reverse rotation limit 2’3
Y000 N\ ! PP |10 47 [pocow
8 5 || Direction ] *4
p Connected to
Y004 1 NP | 35 FX3uc if ABS
@ 0 I L instruction(FNC
Y017 | I | | CN1 155) is used.
I L Ly 25 |ABST]
FX2NC-16EYT | 'II III 22 |ABSBO
| | FX2N-16EX-ES/UL

CoM ,
L fcom CLEAR signal iz gOBCS? FXoN-16EYT
Y020 ' CR | #1 Refer to Appendix

> &

b b | SD |[Pate 15 | SON
Y037 17 [ABSM
T 18 |ABSR
1
FXonc-16EX ®
Photo- [ C?
coupler COM
—Ez’j—.:.— X020|—.— Immediate stop command
X021 ———1 Zero return command
X022 —¢— JOG(+)command
X023 ——1 JOG(-)command
X024 —¢—— Forward rotation positioning command
X025 —v,":‘/—' Reverse rotation positioning command
X026 —~——+ Forward rotation limit (LSF)™
X027 —~ Reverse rotation limit (LSR)™
X030 ——— Stop command
8 n

Q
x
L O
@
3
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FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J3 Series
Example Connection Appendix 1-2 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.  To ensure safety, adopt 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 q I%

Reverse rotation <— —> Forward rotation

*4.  To detect absolute positions, connect this line to the PLC.

Apx. -4



FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition Appendix 1: MELSERVO-J3 Series
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.
— B. Refer to Section 12.1 of "Built-in Positioning Function".

Appedix 1-2-1 Sink Input, Sink Output (Transistor), and Differential Line Driver Output

Buiuonisod
ung U swey uowwon >

-
=
MR-J30A g
Series servo E
+24V DC CN1 |amplifier
i DICOM| 20
DOCOM| 46
FXau-2HSY-ADP mTo - [OPC112
| Pulse train
| (Forward rotation |
Epuivalent to '| pulse train)*® || CN1
AM26C31 YO/2+ PP | 10
| 21 |DICON
YO0/2- PG | 11 .
n I I 23 | ZSP —t+1Speed zero*
Y4/6+ I NP | 35 t
. 24 | INP TS5~ Positioning completed(INP)
Y4/6 NG | 36 t 2 )
SGA | | Direction signal | [ 25| TLC 1 H:H Torque being controlled™
SGA T 100V to |l (Reverse rotation | | 48 | ALM —11Servo error(ALM)
FXGU-32MRIES [ J240VAC |l Pty
I 1 1 CN1
N | : | : 15 | SON —.— Servo ON*
= 19 | RES —.
CldssD : | : | 1 |Reset
grounding | |
S/S | | | | 42 [EMG —@T'Emergency stop
Photo- ov | I | I
coupler .
. v 24V : I Zero Point : | 43 | LSP ——=——tForward rotation limit 2'3
1 E; X000 | signal(PGO) | | 44 | LSN ———1Reverse rotation limit 2'3
¢ i LG | 34 47 |pocow
X004 OP | 33 *4
2 X X FXous 1 ABS
| | 3uC i
X010}—— X Se”(’,géiady ¥ instruction(FNC
1y is used.
o | DOG? B i X Docow| 46 CN1 155) is used
X014 | :' RD | 49 25 |ABST
. ; ||I l: 22 |ABSBO
FX2N-16EX-ES/UL
—rpfr=ter | | 1 g
i Refer to Appendix
FX2n-16EYT Comt [ . [ 15 [ SON 1.3.1.
| I CLEAR signal I
@ i 17 [ABSM
@ 3 SD |Plate
Y027
I
FX2N-16EX-ES/UL—L
P S/S
X020 1 Immediate stop command
Photo- X021 —.;;;— Zero return command
coupler X022 _"? JOG(+)command
X023 [—¢—— JOG(-)command
X024 —v}— Forward rotation positioning command
X025 _.;"',— Reverse rotation positioning command
X026 — Forward rotation limit (LSF)"
X027 —~ Reverse rotation limit (LSR)™
X030 —+— Stop command
3 w
—Ezdj—:l— X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2.  Near-point signal (DOG)

Apx. -5



FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition Appendix 1. MELSERVO-J3 Series
Example Connection Appendix 1-2 High-Speed Output Special Adapter

*3.  To ensure safety, adopt 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

*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'DIRside 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. FX3u PLC
FX3U-32MR/ES | 100vto240v AC
L
*
N
= Class-D MR-J3OA
grounding ™ Series servo
S/S CN1 | amplifier
Photo- ov - DOCOM| 46
coupler 24V [ :I picom| 20
_EEE_D_ X000 24V DC
FX2n-16EYT
COM1
@ Y020 - A
Y021 / Servo-ON ) ISon[15
Y022 ||| ABS transfer mode ||| ABSMI 17
Y023 1" ABS request I': ABSR| 18
A | ] |
Y27 | : [ :
I | |
FXaN-16EX-ES/UL__ ! ||
p SIS | !
X020 | : l :
(_f:)r:.l()tf()e-l’ x0831 !' ABS(bit0) E' ABSBO| 22
0 X032 R ABS(bit1) L igsail 23
8 X033 lL'_ Send dataready |, ABST| 25
8 _________ ‘— SD |Plate
_Ezdj_.:._xow
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).

Apx. -6



FX3U/FX3uc Series PLC User's Manual - Positioning Control Edition Appendix 1: MELSERVO-J3 Series

Example Connection Appendix 1-3 Absolute Position Detection (Transistor Output)
2. FXsuc PLC 9
2
MR-J3OA S
Series servo 53
FXsuc-32MT-LT | cN1 | amplifier 3
DICOM| 20
(f +| 24vDC B
C:) DOCOM| 46 'gngg
Photo- |: | = ggg
coupler COM ClassD S
| k3 X000 grounding @
FXa2NC-16EYT
]_ COM1—
@ comtpb— ||
Y020 ,“l_ SovoON _,'l
Y021 ,; onve- +—{SON[ 15
Y022 H ABS transfer mode H 2BSMI 17
Y023 1L ABSrequest || Figsr[7s
; |l il
@ |1 [l
I
| |
FX2NC-16EX ) X X
| |
Photo- I: (? Ly Ly
coupler COM|— : | : |
- d X020 1 1
¢ " "
| i |
X031 H ABS(bit0) +—ABSBO| 22
X032 Ly ABS(bit1) L |ABsB1| 23
I Send data ready I
X033 — ABST | 25
8 r— SD |Piate
—[z’ﬁ—:.— X037
|
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series
Example Connection Appendix 2-1 Main Unit (Transistor Output)

;A
Appendix 2. MELSERVO-J2 (-Super) 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

FX3uc-32MT-LT

@
I L 2avpC
Photo [ S Class-D
- I = -D | -
coupler COM grouidﬂg:_ L ggiég(sse)sg
—Ezdj—m— X000 ~ ~Zero Point cN1A| amplifier
P I signal(PGO) | G 1 CN1B
N [l X X X, 10| SG
X004
? | | | | OP | 14 13({COM
X010 f——~ | : Servoready | |l 6|TLC—1 Sr] Torque being controlled™
) |DOG™2 >¢|I>C(;%><_L;_ 18|ALM —1 S Servo error(ALM)
X014 I RD | 19 19| ZSP [—171 Speed zero™
; ! 1 CN1B
—Ezdj—m— X017 | : | : 5 |SON —.— Servo ON™
| I I 14| RES T Reset
l_COMO [ Pulse trai I “
@ COMo ulse train : t SG | 10 15|EMG —@)T Emergency stop
Y000 | Sl i | PP | 3
8 2 L irection : : 16 LSP ——— Forward rotation limit 2°3
Y004 ] NP | 2 17| LSN —~ Reverse rotation limit 23
@ 2 N N 20| SG
Y017 h Ly *4
| ! 'l
N I I 3UC i
FX2NC-16EYT CO|M1 III o Il instruction(FNC
L] o ] CLEAR signal CN1B 155) is used.
>< \: >< >< X |: 4 (DO1
@ Y020 NN gR 8 T5T75p
@ 2 L {7SD [ree 51T FXen-16EX-ES/UL
Y027 FX2N-16EYT
I CN1A 10] SG Refer to Appendix
FX2NC-16EX é com| 9 5 [SON 2.3.1.
&) Positioning OPC| 11 8 |ABSM
Photo- I: I completed(INP) INP | 18 9 |ABSR
coupler COM
—Ezﬁ—c:n— X020 —.——¢ Immediate stop command
X021 —v,':‘;— Zero return command
X022 —2%—+¢ JOG(+)command

X023 ——%—¢ JOG(-)command
X024 —vj}—< Forward rotation positioning command
X025 —v}—< Reverse rotation positioning command
X026 —%— Forward rotation limit (LSF)™®
X027 —— Reverse rotation limit (LSR)"
X030 (—.— Stop command

8 e

!*
x
LS
@
<
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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) 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.  Near-point signal (DOG)
*3.  To ensure safety, adopt 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) 3
LSR LSF 3
2

Buluonisod
ur-jing m SWa)| UoWWOD >

Servo motor F F Q I%

Reverse rotation <— —> Forward rotation

*4.  To detect absolute positions, connect this line to the PLC.
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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series
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

—————— 1 MR-J2(S)CIA
FXau-2HSY-ADP I Pusetrain | Series servo
) ,| (Forward rotation ll CN1A| amplifier CN1B
Epuivalent to |  pulsetrain)® 1 10| SG
AM26C31 YO0/2+ l PP | 3 3 TVDD L
YO0/2- PG | 13
M | | = 13|COM
4[1} iy ><1T_‘£>C>C><7T_1: e Tos 6 | TLC |—-=1 Torque being controlled™
Son SGA || Direction signal || 18| ALM — S Servo errorEALM)
iéd 100V to | | (Reverse rotation | | 19| ZSP £ Speed zero'
FX3U-32MR/ES |I_ 240V AC | : pulse train) I : oNB P>t
I h h 5 [SON}—.— Servo ON'
= A 1 14|RES |—.— Reset
= I | -
= | |
Class-D
| grgjzding” | : | : 15 [EMG |—gv—t Emergency stop
SIS | I
ov I I 16| LSP |—~—— Forward rotation limit 2°3
[Eﬁ 24V : | Zero Point : I 17 [ LSN ——— Reverse rotation limit 2
1 X000 | signal(PGO) | 20| SG

e [ XX XX e 2
coupler %004 oP |14

Connected to PLC

|
3 : : : : ifFﬁ%SJnstructiond
55) is used.
X010|—— I Ser‘(’g,g?ady I CN1B ( :
¢ DOG —>®C>©<l! SG (10 4 |DO1
X014 T 'l: RD [19 19[ZSP
» FX2n-16EX-ES/UL
[§] ¢ L h 6]TLC FXaN-16EYT
XOI17 ¥ ¥ 10| SG Refer to Appendix
) I 5 [SON 2.3.1.
FX2N-16EYT SO l| || 8 |ABSM
| 9

Y020 CR| 8

3 SD |Plate

Y027 CN1A
|

FX2N-16EX-ES/UL I

> Immediate sto
_Ezj_z_ X020 | command P % INP | 18

I_I_A | I CLEAR signal || ABSR

— ——
X021 —v,‘,i‘z—-Zero return command  Positioning

(.E)rllcl):)tlc()e-r X022 —v,‘,f‘«— JOG(+)command completed(INP)
X023 |———1 JOG(-)command
X024 —v,‘i,‘/— Forward rotation positioning command
X025 —v,‘ii— Reverse rotation positioning command
X026 Jé Forward rotation limit (LSF)"
X027 3~ Reverse rotation limit (LSR)"
X030 —r Stop command

n
B ¢

—Ezj—lzl— 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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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series
Example Connection Appendix 2-3 Absolute Position Detection (Transistor Output)

*3.  To ensure safety, adopt 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

*4.  For details of 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

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"

Appendix 2-3-1 Sink Input and Sink Output

1. FX3u PLC
FX3u-32MR/ES 1 100V to 240V AC
*
N
= Class-D " MR-J2(S)OA
grounding Series servo
S/S cN1B | @mplifier
Photo- ov SG | 10
CouFier 24V |:c:OM 13
_Ezj_.:._ X000 51VDD| 3
FX2nN-16EYT
COM1
@ Y020 ;‘___g__gN___?‘
Y021 !‘| 55 te“’o; - I \I SON| 5
Y022 L B et L—Aasw| 8
Y023 r reques —{ABSR[ 9
A | | "
Y027 | : I :
I | |
FXaN-16EX-ES/UL__ ! ||
p SIS | !
—Ezj—:— X020 | : | II
P | . |
i [ I
G e o
X032 'l; o i' )d ‘|.- ZSP [ 19
8 X033 enocaareaty  y TLC| 6
8 -*— SD |Plate
_EE”j_.:._ X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2.  For details of 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. i .
— For details, refer to the servo amplifier manual.

Apx. - 11
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FX3U/FX3UC Series PLC User's Manual - Positioning Control Edition Appendix 2. MELSERVO-J2 (-Super) Series

Example Connection Appendix 2-3 Absolute Position Detection (Transistor Output)
2. FX3uc PLC
MR-J2(S)0A
Series servo
FXauc-32MT-LT | cN1g | amplifier
@ com| 13
L *=- 24V DC
&) SG | 10
Photo- | —Class-D
coupler oM ~ grounding ™'
—Ezdj—:u— X000
FX2NC-16EYT
l_cown
@ CoM1
Y020 ———— o
1 . 1
Y021 t ABSSte“’OfON ———{SON| 5
Y022 H ABrS"S er m:’ € 1 TABSM| 8
Y023 I reques L TABSR[ 9
; I Il
) I |
Y027 X N
|
1 |1 |1
FX2onc-16EX @ | I
| |
Photo- I: C? I I
coupler COM l | : [
¢ I . I
X031 H 222(2!:(1)) H—{Do1| 4
X032 L= i ! )d L4 T7sPp[19
X033 y__=enccalaready 4 icle
8 r— SD |Plate
—Ezdj—m— X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
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Example Connection

Appendix 3. MELSERVO-H Series
Appendix 3-1 Main Unit (Transistor Output)

|
Appendix 3. MELSERVO-H 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

FX3uc-32MT-LT

|
®
I

%

L 24v DC
Q
Photo- L Class-D
coupler I: o = grounding! MR-HLA
P —_— = Series servo
—Ezj—l:— X000 " Zero Point ~ 1| CN1 ] amplifier
e | Sl naI(PGO) | LG |28
XA X X s on
) | | | | 40| SG
| |
X010 — — I Servo ready | | 20| VIN
0 |POG? >¢|I>C(§%><-L;— 23| Z8P 151 Speed zero™
X014 | RD |49 24| PF 5 Positioning completed(l[\lP)’4
; : I : | 25| TLC —1 Sk Torque being controlled™
7 X017 | : | : 48| ALM — Sr1 Servo error(ALM)
[z] | I I
l_COMO I Pulse trai I CN1
@ COMO Hse ran : 41 SG |47 12| SON|—— Servo ON™*
Y000 - - | PPO |18 15| RES —.—1Reset
8 3 I'|  Direction || L
Y004 | __NFol1s 46 |EMG —@?' Emergency stop
@ R N L
Y017 'l | 'l | 38| LSP ———4 Forward rotation limit 2%
S ooTeETT i | : | : 39| LSN —~——1 Reverse rotation limit 23
e | CLEAR signal |! = "4
Y020 CR (37 FXsuc if ABS
; e J[ SD 150 instruction(FNC
@ CN1 155) is used.
Y027
: 24| PF
FXaNC-16EX é 23| ZsP
© 25( TLC EﬁN-:]IgE&I_ES/UL
N-
g)fLOtIO' I: I 16] SG Refer to Appendix
P;r COM 12| SON 3.21.
—EZj—:l— X020 |—.—tImmediate stop command 44| D13
X021 [——— Zero return command 45( D14
X022 —¢—4 JOG(+)command
X023 —¢—1 JOG(-)command
X024 [—¢—— Forward rotation positioning command
X025 —¢— Reverse rotation positioning command
X026 —- Forward rotation limit (LSF)™
X027 —- Reverse rotation limit (LSR)"
X030 ——— Stop command
e w
X037
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Example Connection Appendix 3-2 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, adopt 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__EI I%

Reverse rotation <— —> Forward rotation

*4.  To detect absolute positions, connect this line to the PLC.

Appendix 3-2 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 3-2-1 Sink Input and Sink Output

1. FX3uc PLC
MR-HOA
Series servo
FX3Uuc-32MT-LT | cN1 | amplifier
@ " VIN | 20
L = 24V DC
S SG | 40
L Class-D
Photo- |: | = Z
coupler COM grounding

!*
x
o
S
=

FX2NC-16EYT

X037
|

] COM1}—
@ COM1
Y020 —_— —— SG [ 16
i - I
o2t i ABSS‘;t?;szNmode r— SON| 12
Y022 H 255 Tonaast H—{ DI3 |44
Y023 11 d 1L Dia [45
J I I
@ I [
Y|27 I I
FXaNG-16EX > N h
| |
Photo- I: G|) Ly Ly
coupler coml— : | : |
—[zdj—cl— X020 I : | :
4 ¥ - [
ABS(bit0 [
X031 H ABSEb:H; L1 PF |24
X032 Ly L4 Izsp|23
||  Send data ready Iy
X033 e TLC | 25
. 0 1 IS5 (s0

*1.  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)

;A
Appendix 4. MELSERVO-C 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

Buluonisod
ur-jing m SWa)| UoWWOD >

uoioun

FX3uc-32MT-LT

|
®
I

*L-24V DC
Photo- I: (? < Class-D »
coup')’lver COM groundfg o MR-CLIA
—EE]—D— X000 i~ "Zero Paint ~ ) Series servo
; |} signal(PGO0) 'l CN1 amplifier
X004 i ||| OP | 4
4 1 1
X010 }—— I Servo ready | |

? |DOG? (RD) .
X014 RD | 3|°

|
L L
# 4 L L CNA
—[Ej—c:-—xow I I _{en
| I I —
COMO I y 20| V24
l—COMO Pulse train | | SG | 5 19| OPC
Y000 Ly PP 9
[ Direction !
8 2 | : T v+
Y0304 | : T NP ) 7 2 |[ALM 577 Servo error(ALM)
ggl | |
Y017 ll| ll,
| | |
_ ] | | )
FXanc-T0EVT Ccom1 I: ) |: 14| LSN —— Forward rotation limit 2"
@ L COM1 _l CLEAR signal 15| LSP —~——¢Reverse rotation limit 2™
| 17 [ SON — Servo ON
Y020 NN CR |13 —
@ 2 t  sp 11
Y27
|
FX2Nnc-16EX !
@

Photo- I: GP
coupler COM

—Ezdj—:l— X020
X021

Immediate stop command
Zero return command

{

{E_

X022 —,‘?— JOG(+)command
X023 —v:f‘»—' JOG(-)command
X024 —v,‘\'i—' Forward rotation positioning command
X025 —v,‘:‘i—' Reverse rotation positioning command
X026 |—%—4 Forward rotation limit (LSF)*
X027 —~——1 Reverse rotation limit (LSR)*
X030 o Stop command
8 w

_Ez’j_.:._ X037
|

*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Q or less).
*2.  Near-point signal (DOG)
*3.  Set the parameter No.21 at servo amplifier to "020".
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Example Connection Appendix 4-1 Main Unit (Transistor Output)

*4.  To ensure safety, adopt 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—_gl I%

Reverse rotation €<— —> Forward rotation

Apx. - 16
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Example Connection Appendix 4-2 High-Speed Output Special Adapter

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, and Differential Line Driver Output

Buluonisod
ur-jing m SWa)| UoWWOD >

1724V DC o
II =2
2
S
FX3u-2HSY-ADP !‘_ ______ 7‘ MR-CLIA
II Pulse train_ lI CNA Se”?? Servo
Epuivalent to | (Forward rqta*tlson | amplifier
AM26C31 NO/2% | pulse train) |l PP | 9
YO0/2- PG |10
Vale+ ' H—{ NP |7
Y4/6- I | NG | 8
Direction signal
SGA 72 SGA I | (Reverse rot%tion I |
: 100V to | | Ppulse train)*s | |
FX3u-32MR/ES L 240V AC | | | |
I h I CN1
lfl | | | | 12| SG
I : | : | 20| v24
| Crlgsz-d[_)n . | | | | 19(OPC
s/s g |l |l
Photo- oV I I T Ve
coupler 24V I | 2 |ALM —1 Servo error(ALM)
J Z || Zero Point | B
E | X000 I signal(PG0) I
A DO,
X004 | T oP |4
P | : | : 14| LSN —- Forward rotation limit 2"
X010 — L Servo ready | | 15[ LSP " Reverse rotation limit 2
3| DOG™ (RD) | 17[SoN|—_— Servo ON
X014 >®©®<" RD | 3 |*
3 Ly Ly
5 L L
—[zj—cl— X017 | | | |
| I I
FXaN-16EYT o I I
| I| CLEAR signal 1)
I
Bl IPPOT s
@ 0 SD |11
Y027
]
FX2N-16EX-ES/UL L
p SIS
X020 ———1Immediate stop command
Photo- X021 [———1 Zero return command
coupler X022 |—¢——1 JOG(+)command
X023 —¢—— JOG(-)command
X024 ———¢ Forward rotation positioning command
X025 |—¢ Reverse rotation positioning command
X026 —=- Forward rotation limit (LSF)™
X027 ——"1 Reverse rotation limit (LSR)*
X030 —— Stop command
» 3 )

—Egj—lzi— X037
|
*1.  Be sure to use the class-D grounding method (grounding resistance: 100 Qor less).

*2. Near-point signal (DOG)
*3.  Set the parameter No.21 at servo amplifier to "020".

Apx. - 17
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Example Connection Appendix 4-2 High-Speed Output Special Adapter

*4.  To ensure safety, adopt 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 Q I%

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

Apx. - 18
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Warranty

Please confirm the following product warranty details before using this product.

Gratis Warranty Term and Gratis Warranty Range
If any faults or defects (hereinafter "Failure") found to be
the responsibility of Mitsubishi occurs during use of the
product within the gratis warranty term, the product shall be
repaired at no cost via the sales representative or
Mitsubishi Service Company. However, if repairs are
required onsite at domestic or overseas location, expenses
to send an engineer will be solely at the customer's
discretion. Mitsubishi shall not be held responsible for any
re-commissioning, maintenance, or testing on-site that
involves replacement of the failed module.

[Gratis Warranty Term]

The gratis warranty term of the product shall be for one
year after the date of purchase or delivery to a designated
place. Note that after manufacture and shipment from
Mitsubishi, the maximum distribution period shall be six (6)
months, and the longest gratis warranty term after
manufacturing shall be eighteen (18) months. The gratis
warranty term of repair parts shall not exceed the gratis
warranty term before repairs.

[Gratis Warranty Range]

1) The range shall be limited to normal use within the
usage state, usage methods and usage environment,
etc., which follow the conditions and precautions, etc.,
given in the instruction manual, user's manual and
caution labels on the product.

2) Even within the gratis warranty term, repairs shall be
charged for in the following cases.

a) Failure occurring from inappropriate storage or
handling, carelessness or negligence by the user.
Failure caused by the user's hardware or software
design.

b) Failure caused by unapproved modifications, etc.,
to the product by the user.

c) When the Mitsubishi product is assembled into a
user's device, Failure that could have been
avoided if functions or structures, judged as
necessary in the legal safety measures the user's
device is subject to or as necessary by industry
standards, had been provided.

d) Failure that could have been avoided if
consumable parts (battery, backlight, fuse, etc.)
designated in the instruction manual had been
correctly serviced or replaced.

e) Relay failure or output contact failure caused by
usage beyond the specified Life of contact
(cycles).

f) Failure caused by external irresistible forces such
as fires or abnormal voltages, and failure caused
by force majeure such as earthquakes, lightning,
wind and water damage.

g) Failure caused by reasons unpredictable by
scientific technology standards at time of
shipment from Mitsubishi.

h) Any other failure found not to be the responsibility
of Mitsubishi or that admitted not to be so by the
user.

2. Onerous repair term after discontinuation of

production

1) Mitsubishi shall accept onerous product repairs for
seven (7) years after production of the product is
discontinued.

Discontinuation of production shall be notified with
Mitsubishi Technical Bulletins, etc.

2)  Product supply (including repair parts) is not available
after production is discontinued.

Overseas service

Overseas, repairs shall be accepted by Mitsubishi's local
overseas FA Center. Note that the repair conditions at
each FA Center may differ.

Exclusion of loss in opportunity and secondary
loss from warranty liability

Regardless of the gratis warranty term, Mitsubishi shall not
be liable for compensation of damages caused by any
cause found not to be the responsibility of Mitsubishi, loss
in opportunity, lost profits incurred to the user or third
person by Failures of Mitsubishi products, special
damages and secondary damages whether foreseeable or
not , compensation for accidents, and compensation for
damages to products other than Mitsubishi products,
replacement by the user, maintenance of on-site
equipment, start-up test run and other tasks.

Changes in product specifications

The specifications given in the catalogs, manuals or
technical documents are subject to change without prior
notice.

Product application

1) In using the Mitsubishi MELSEC programmable logic
controller, the usage conditions shall be that the
application will not lead to a major accident even if any
problem or fault should occur in the programmable
logic controller device, and that backup and fail-safe
functions are systematically provided outside of the
device for any problem or fault.

2) The Mitsubishi programmable logic controller has
been designed and manufactured for applications in
general industries, etc. Thus, applications in which the
public could be affected such as in nuclear power
plants and other power plants operated by respective
power companies, and applications in which a special
quality assurance system is required, such as for
Railway companies or Public service purposes shall
be excluded from the programmable logic controller
applications.

In addition, applications in which human life or
property that could be greatly affected, such as in
aircraft, medical applications, incineration and fuel
devices, manned transportation, equipment for
recreation and amusement, and safety devices, shall
also be excluded from the programmable logic
controller range of applications.

However, in certain cases, some applications may be
possible, providing the user consults their local
Mitsubishi representative outlining the special
requirements of the project, and providing that all
parties concerned agree to the special circumstances,
solely at the users discretion.
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