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Introduction

Introduction

Notice:

OMRON products are manufactured for use according to proper procedures by a qualified operator
and only for the purposes described in this manual.

The following conventions are used to indicate and classify precautions in this manual. Always heed
the information provided with them. Failure to heed precautions can result in injury to people or
damage to property.

A DANGER

Indicates an imminently hazardous situation which, if not avoided, will result in death or
serious injury. Additionally, there may be severe property damage.

A WARNING

Indicates a potentially hazardous situation which, if not avoided, could result in death or
serious injury. Additionally, there may be severe property damage.

A Caution

Indicates a potentially hazardous situation which, if not avoided, may result in minor or
moderate injury, or property damage.

OMRON Product References

All OMRON products are capitalized in this manual. The word "Unit" is also capitalized when it refers
to an OMRON product, regardless of whether or not it appears in the proper name of the product.
The abbreviation "Ch" which appears in some displays and on some OMRON products, often
means "word" and is abbreviated "Wd" in documentation in this sense.

The abbreviation "PLC" means Programmable Controller. "PC" is used, however, in some
Programming Device displays to mean Programmable Controller.

Visual Aids

The following headings appear in the left column of the manual to help you locate different types of
information.

Note

Indicates information of particular interest for efficient and convenient operation of the
product.

1,2,3...
1. Indicates lists of one sort or another, such as procedures, checklists, etc.
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

Warranties
Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and
workmanship for a period of twelve months from the date of sale by Omron (or such other
period expressed in writing by Omron). Omron disclaims all other warranties, express or
implied.

Limitations

OMRON MAKES NO WARRANTY OR REPRESENTATION, EXPRESS OR IMPLIED,
ABOUT NON-INFRINGEMENT, MERCHANTABILITY OR FITNESS FOR A PARTICULAR
PURPOSE OF THE PRODUCTS. BUYER ACKNOWLEDGES THAT IT ALONE HAS
DETERMINED THAT THE PRODUCTS WILL SUITABLY MEET THE REQUIREMENTS OF
THEIR INTENDED USE.

Omron further disclaims all warranties and responsibility of any type for claims or expenses
based on infringement by the Products or otherwise of any intellectual property right.

Buyer Remedy

Omron’s sole obligation hereunder shall be, at Omron’s election, to (i) replace (in the form
originally shipped with Buyer responsible for labor charges for removal or replacement
thereof) the non-complying Product, (ii) repair the non-complying Product, or (iii) repay or
credit Buyer an amount equal to the purchase price of the non-complying Product; provided
that in no event shall Omron be responsible for warranty, repair, indemnity or any other
claims or expenses regarding the Products unless Omron’s analysis confirms that the
Products were properly handled, stored, installed and maintained and not subject to
contamination, abuse, misuse or inappropriate modification. Return of any Products by
Buyer must be approved in writing by Omron before shipment. Omron Companies shall not
be liable for the suitability or unsuitability or the results from the use of Products in
combination with any electrical or electronic components, circuits, system assemblies or any
other materials or substances or environments. Any advice, recommendations or information
given orally or in writing, are not to be construed as an amendment or addition to the above
warranty.

See http://www.omron.com/global/ or contact your Omron representative for published information.

Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES, LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS
IN ANY WAY CONNECTED WITH THE PRODUCTS, WHETHER SUCH CLAIM IS BASED IN

CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product

on which liability is asserted.
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Terms and Conditions Agreement

Application Considerations

Suitability of Use

Omron Companies shall not be responsible for conformity with any standards, codes or regulations
which apply to the combination of the Product in the Buyer’s application or use of the Product. At
Buyer’s request, Omron will provide applicable third party certification documents identifying ratings
and limitations of use which apply to the Product. This information by itself is not sufficient for a
complete determination of the suitability of the Product in combination with the end product,
machine, system, or other application or use. Buyer shall be solely responsible for determining
appropriateness of the particular Product with respect to Buyer’s application, product or system.
Buyer shall take application responsibility in all cases.

NEVER USE THE PRODUCT FOR AN APPLICATION INVOLVING SERIOUS RISK TO LIFE OR
PROPERTY OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A
WHOLE HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON
PRODUCT(S) IS PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE
OVERALL EQUIPMENT OR SYSTEM.

Programmable Products

Omron Companies shall not be responsible for the user’s programming of a programmable Product,
or any consequence thereof.

Disclaimers

Performance Data

Data presented in Omron Company websites, catalogs and other materials is provided as a guide
for the user in determining suitability and does not constitute a warranty. It may represent the result
of Omron’s test conditions, and the user must correlate it to actual application requirements. Actual
performance is subject to the Omron’s Warranty and Limitations of Liability.

Change in Specifications

Product specifications and accessories may be changed at any time based on improvements and
other reasons. It is our practice to change part numbers when published ratings or features are
changed, or when significant construction changes are made. However, some specifications of the
Product may be changed without any notice. When in doubt, special part numbers may be assigned
to fix or establish key specifications for your application. Please consult with your Omron’s
representative at any time to confirm actual specifications of purchased Product.

Errors and Omissions

Information presented by Omron Companies has been checked and is believed to be accurate;
however, no responsibility is assumed for clerical, typographical or proofreading errors or
omissions.
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Precautions

Precautions

This section provides general precautions for using the Position Control Units and related devices.
The information contained in this section is important for the safe and reliable application of the
Position Control Unit. You must read this section and understand the information contained before
attempting to set up or operate a Position Control Unit.

1. Intended Audience

This manual is intended for the following personnel, who must also have knowledge of
electrical systems (an electrical engineer or the equivalent).

e Personnel in charge of installing FA systems.

¢ Personnel in charge of designing FA systems.

¢ Personnel in charge of managing FA systems and facilities.

2. General Precautions

The user must operate the product according to the performance specifications described in
the operation manuals.

Before using the product under conditions which are not described in the manual or applying
the product to nuclear control systems, railroad systems, aviation systems, vehicles,
combustion systems, medical equipment, amusement machines, safety equipment, and
other systems, machines, and equipment that may have a serious influence on lives and
property if used improperly, consult your OMRON representative.

Make sure that the ratings and performance characteristics of the product are sufficient for
the systems, machines, and equipment, and be sure to provide the systems, machines, and
equipment with double safety mechanisms.

This manual provides information for using the Position Control Unit. Be sure to read this
manual before attempting to use the Unit and keep this manual close at hand for reference
during operation.

A WARNING

It is extreme important that Position Control Units and related devices be used for the
specified purpose and under the specified conditions, especially in applications that can
directly or indirectly affect human life. You must consult with your OMRON representative
before applying Position Control Units and related devices to the above mentioned
applications.

3. Safety Precautions

A WARNING

Never attempt to disassemble any Units while power is being supplied. Doing so may result
in serious electric shock.

A WARNING

Do not attempt to disassemble, repair, or modify any Units. Any attempt to do so may result
in malfunction, fire, or electric shock.

A WARNING

Never touch any of the terminals while power is being supplied. Doing so may result in
serious electric shock.
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Precautions

A WARNING

Provide safety measures in external circuits (i.e., not in the Programmable Controller or
Position Control Unit) to ensure safety in the system if an abnormality occurs due to
malfunction of the PLC, malfunction of the PCU (Position Control Unit), or external factors
affecting the operation of the PLC or PCU.

Not providing sufficient safety measures may result in serious accidents.

e Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures
must be provided in external control circuits.

e The PLC will turn OFF all outputs when its self-diagnosis function detects any error or

when a severe failure alarm (FALS) instruction is executed.
Unexpected operation, however, may still occur for errors in the 1/0 control section,
errors in /0O memory, and other errors that cannot be detected by the self-diagnosis
function. As a countermeasure for all such errors, external safety measures must be
provided to ensure safety in the system.

e The PLC or PCU outputs may remain ON or OFF due to deposits on or burning of the
output relays, or destruction of the output transistors. As a countermeasure for such
problems, external safety measures must be provided to ensure safety in the system.

o When the 24-V DC output (service power supply to the PLC) is overloaded or short-
circuited, the voltage may drop and result in the outputs being turned OFF. As a
countermeasure for such problems, external safety measures must be provided to
ensure safety in the system.

o External safety measures must also be taken to ensure safety in the event of
unexpected operation when connecting or disconnecting the PCU's connectors.

A Caution

When positioning to a position determined using the teaching function, set the position
designation setting in the positioning sequence to absolute positioning.

If it is set to relative positioning, positioning will be performed to a position other than the one
obtained with the teaching function.

Caution

Execute online edit only after confirming that no adverse effects will be caused by extending
the cycle time. Otherwise, the input signals may not be readable.

Caution

Confirm the safety of the destination node before transferring a program to the node or
changing the contents of I/O memory. Doing either of these without confirming safety may
result in injury.

Caution
Do not save data into the flash memory during memory operation or while the motor is
running. Otherwise, unexpected operation may be caused.

Caution

Do not reverse the polarity of the 24-V power supply. The polarity must be correct.
Otherwise, the motor may start running unexpectedly and may not stop.

> B B b b

Caution

Make sure the unit version of the Position Control Unit is 2.3 or later before using the CW/
CCW Pulse Output Selection Function. Otherwise, the pulse output may be in the opposite
direction from what was intended and the machine may be damaged.
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Precautions

4. Operating Environment Precautions

A Caution

Do not operate the control system in the following locations:

e Locations subject to direct sunlight.

e Locations subject to temperatures or humidity outside the range specified in the
specifications.

o Locations subject to condensation as the result of severe changes in temperature.

e Locations subject to corrosive or flammable gases.

o Locations subject to dust (especially iron dust) or salts.

e Locations subject to exposure to water, oil, or chemicals.

e Locations subject to shock or vibration.

A Caution

Take appropriate and sufficient countermeasures when installing systems in the following
locations:

e Locations subject to static electricity or other forms of noise.
o Locations subject to strong electromagnetic fields.

e Locations subject to possible exposure to radioactivity.

e Locations close to power supplies.

A Caution

The operating environment of the PLC System can have a large effect on the longevity and
reliability of the system. Improper operating environments can lead to malfunction, failure,
and other unforeseeable problems with the PLC System. Be sure that the operating
environment is within the specified conditions at installation and remains within the specified
conditions during the life of the system.

5. Application Precautions
Observe the following precautions when using the PCU or the PLC.

A WARNING

Failure to abide by the following precautions could lead to serious or possibly fatal injury.
Always heed these precautions.

o Always connect to a ground of 100 Q or less when installing the Units. Not connecting
to a ground of 100 Q or less may result in electric shock.
¢ Always turn OFF the power supply to the PLC before attempting any of the following.
Not turning OFF the power supply may result in malfunction or electric shock.
e Mounting or dismounting Power Supply Units, 1/0O Units, CPU Units, Memory
Cassettes, or any other Units.
¢ Assembling the Units.
e Setting DIP switches or rotary switches.
e Connecting cables or wiring the system.
¢ Connecting or disconnecting the connectors.

A Caution

Failure to abide by the following precautions may lead to faulty operation of the PLC, the
PCU, or the system, or could damage the PLC or PCU. Always heed these precautions.

¢ Fail-safe measures must be taken by the customer to ensure safety in the event of
incorrect, missing, or abnormal signals caused by broken signal lines, momentary
power interruptions, or other causes.

¢ Interlock circuits, limit circuits, and similar safety measures in external circuits (i.e., not
in the Programmable Controller) must be provided by the customer.

e Install external breakers and take other safety measures against short-circuiting in
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Precautions

external wiring. Insufficient safety measures against short-circuiting may result in
burning.

o Install the PLC Unit as far as possible from sources of strong harmonic noise.

o Lock the sliders securely until the click into place when connecting the Power Supply
Unit, CPU Unit, I/0 Units, Special /0 Units, or CPU Bus Units. Functions may not work
correctly if the sliders are not locked properly.

o Always attach the End Cover provided with the CPU Unit to the Unit on the right end of
the PLC. The CJ-series PLC will not operate properly if the End Cover is not attached.

* Be sure that the external I/O connector lock screws are tightened to the torque specified
in the relevant manuals. Incorrect tightening torque may result in malfunction.

o Always use the power supply voltages specified in the operation manuals. An incorrect
voltage may result in malfunction or burning.

o Take appropriate measures to ensure that the specified power with the rated voltage
and frequency is supplied in places where the power supply is unstable. An incorrect
power supply may result in malfunction.

o Use crimp terminals for wiring. Do not connect bare stranded wires directly to terminals.
Connection of bare stranded wires may result in burning.

¢ Leave the label attached to the Unit when wiring. Removing the label may result in
malfunction if foreign matter enters the Unit.

e Remove the label after the completion of wiring to ensure proper heat dissipation.
Leaving the label attached may result in malfunction.

* Do not apply voltages to the Input Units in excess of the rated input voltage. Excess
voltages may result in burning.

* Do not apply voltages or connect loads to the Output Units in excess of the maximum
switching capacity. Excess voltage or loads may result in burning.

o Check the user program for proper execution before actually running it on the Unit. Not
checking the program may result in an unexpected operation.

* Be sure that the terminal blocks, Memory Units, expansion cables, and other items with
locking devices are properly locked into place. Improper locking may result in
malfunction.

e Double-check all wiring and switch settings before turning ON the power supply.
Incorrect wiring may result in burning.

e Disconnect the LR and GR terminals when performing insulation resistance or
withstand voltage tests. Not disconnecting the functional ground terminal may result in
burning.

» Confirm that no adverse effect will occur in the system before attempting any of the
following. Not doing so may result in an unexpected operation.

e Changing the operating mode of the PLC (including the operating mode at power
up).

o Force-setting/force-resetting any bit in memory.

¢ Changing the present value of any word or any set value in memory.

o Resume operation only after transferring to the new CPU Unit the contents of the DM
Area, HR Area, and other data required for resuming operation. Not doing so may result
in an unexpected operation.

* Do not pull on the cables or bend the cables beyond their natural limit. Doing either of
these may break the cables.

* Do not place objects on top of the cables or other wiring lines. Doing so may break the
cables.

o Resume operation only after transferring the system parameter data to the PCU and
saving the data to flash memory. Not doing so may result in an unexpected operation.

o Confirm that set parameters and data operate properly.

e Check the pin numbers before wiring the connectors.

o Perform wiring according to specified procedures.

o Before touching a Unit, be sure to first touch a grounded metallic object in order to
discharge any static build-up. Not doing so may result in malfunction or damage.

* Do not drop the Unit or subject it to abnormal shock or vibration.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 7



Precautions

6. Conformance to EC Directives
Applicable Directives

e EMC Directives

Concepts

Note

EMC Directives

OMRON devices that comply with EC Directives also conform to the related EMC
standards so that they can be more easily built into other devices or machines. The actual
products have been checked for conformity to EMC standards (see the following note).
Whether the products conform to the standards in the system used by the customer,
however, must be checked by the customer.

EMC-related performance of the OMRON devices that comply with EC Directives will
vary depending on the configuration, wiring, and other conditions of the equipment or
control panel in which the OMRON devices are installed.

The customer must, therefore, perform final checks to confirm that devices and the
overall machine conform to EMC standards.

Applicable EMC (Electromagnetic Compatibility) standards are as follows:

EMS (Electromagnetic Susceptibility): EN61000-6-2
EMI (Electromagnetic Interference): EN61000-6-4

(Radiated emission: 10-m regulations)

Conformance to EC Directives

1,2,3...

The PCUs comply with EC Directives. To ensure that the machine or device in which a
PCU is used complies with EC Directives, the PCU must be installed as follows:

1. The PCU must be installed within a control panel.

2. Reinforced insulation or double insulation must be used for the DC power supplies
used for the communications and 1/O power supplies.

3. PCUs complying with EC Directives also conform to the Common Emission Standard
(EN61000-6-4). With regard to the radiated emission (10-m regulations),
countermeasures will vary depending on the devices connected to the control panel,
wiring, the configuration of the system, and other conditions. The customer must,
therefore, perform final checks to confirm that devices and the overall machine
conform to EC Directives.

Installation within Control Panel

Unnecessary clearance in cable inlet or outlet ports, operation panel mounting holes, or
in the control panel door may cause electromagnetic wave leakage or interference. In this
case, the product may fail to meet EC Directives. In order to prevent such interference,
fill clearances in the control panel with conductive packing. (In places where conductive
packing comes in contact with the control panel, ensure electrical conductivity by
removing the paint coating or masking these parts when painting.)
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Items to Check When Unpacking

Items to Check When Unpacking

Check the items below after unpacking:

+ |Is this the correct model you ordered?
+ Do you find any damage which was sustained during transportation?

Accessory of This Product
1. Safety Precautions document x 1 copy

+ Connectors and mounting screws, etc. are not supplied and must be provided by the customer.
+ If you find any missing item or any problem such as damage to the PCU, contact the OMRON
dealer or sales office from which you purchased your product.

How to Read the Model Number

l Model of PCUs

You can identify the number of axes and output pattern from the model number.

CJIW-NC214

CJ-series
PCU

Number of axes
2: 2-axis type
4: 4-axis type

Output pattern
1: Open collector output type
3: Line driver output type

Development number
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Manual Revision History

Manual Revision History

The revised code of the manual is added by an alphabet at the end of the manual number written
in the bottom left-hand corner of the front and back covers.

| cat. No. | W477-E1-07 |
T— Revised code

Revised Revision
code date

01 April 2009 First print

Contents and revised page

Added information on monitoring memory operation with the CX-
Programmer. Improved and corrected manual contents.

Relevant pages: 1-14, 2-32 to 2-34, 2-37, 2-40 to 2-42, 2-47 to 2-50,
4-6, 4-37, 4-41 to 4-43, 5-31, 5-43, 5-59, 5-70, 5-78, 5-83, 6-6, 6-17,
7-6, 7-12, 7-21 to 7-22, 7-24, 7-54, 7-60 to 7-69, 8-21, 8-26, 9-3, 9-7,
9-19 to 9-20, 11-13 to 11-14, A-18, A-22, and A-26

02 January 2010

Added information on unit version 1.1 and improved/corrected previous
information.

Relevant pages: 1-11, 1-16, 2-5, 3-8, 3-11, 3-15, 4-2, 4-6, 4-8, 4-12, 4-

03 July 2010 36, 4-38, 4-41, 5-17, 5-30 to 5-31, 5-62, 5-65, 5-69, 5-73, 5-80, 5-100, 6-
3, 6-6, 6-9, 6-15 to 6-19, 6-29, 6-34 to 6-35, 7-6 to 7-9, 7-12, 7-19 to 7-

20, 7-25 to 7-28, 7-33, 7-44 to 7-47, 7-54, 7-61, 8-45, 8-50 to 8-51, 9-6,

10-14, 11-5, 11-8, 11-10, 11-16, 11-22, 11-27, 11-32, and 12-47

Improved/corrected previous information.
04 June 2011 Relevant pages: 4-28, 5-30, 6-22, 6-28 to 6-30, 6-35, 7-23, 7-48, 9-2, 10-
1, 12-48, Appendix-26, Appendix-27

Improved/corrected previous information.
Relevant pages: 1-12, 1-14, 1-15, 1-17, 3-16, 3-18, 4-36, 4-43, 5-19 to

05 August 20141 5 55 594, 6-39 to 640, 7-21, 7-30, 7-42, 7-67, 7-69, 9-3, 9-24 0 9-25,
12-31, and 12-34
Improved/corrected previous information.

06 February 2016 | Relevant pages: 2-10, 2-13, 2-15, 2-18, 4-39, 5-29, 5-66, 12-37, and
Appendix-3
Improved/corrected previous information.

07 February 2022 | Relevant pages: 4-43, 5-25, 5-26 to 5-27, 5-49, 6-12, 7-34, 9-28, 12-19,

and 12-38
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Structure of This Document

Structure of This Document

This manual consists of the chapters as follows.
Use this as a guide to find and read the necessary locations.

Outline

This chapter explains the features, operating procedures, unit version

Chapter 1 Product Outline and other aspects of this product.
Installation and | This chapter explains the names and functions, installation method
Chapter 2 . o
Wiring and wiring method, among others.
Manual This chapter explains the manual operation such as JOG operation,
Chapter 3 . L ;
Operation inching operation, etc.
- This chapter explains how to determine the origin, such as the origin
Defining the - s
Chapter 4 Origin search procedure as well as origin return, present position preset and
9 absolute encoder settings.
This chapter explains the overall data configuration, common
Chapter5  Setting Data parameters, each axis parameter and other data which you use on the
PCU.
Chapter 6 Direct Operation Th|s_, chapter exp_lalns the proceQure to perform direct operation,
setting of operation data, operation method, etc.
Memory This chapter explains the procedure to perform memory operation,
Chapter 7 ; . ;
Operation setting of memory data, and operating methods, etc.
Chanter 8 Transferring and | This chapter explains the data transfer method from the PLC CPU Unit
P Saving Data and the data transfer method with CX-Programmer.
Chanter 9 Operating This chapter explains the auxiliary operation functions such as
P Functions teaching, interrupt constant-pitch feed and override.
Synchronoqs This chapter explains an outline of the synchronous unit operation
Chapter 10  Unit Operation . . ;
. function and procedure to use this function.
Function
Program This chapter contains program examples to perform linear
Chapter 11 . . ; . : -
Example interpolation control, circular interpolation control, Origin Search, etc.
This chapter explains the items to check upon occurrence of problems,
Chapter 12 Troubleshooting error diagnosis based on the glarm qlsplay as well as its .
countermeasures, and error diagnosis based on the operating
condition as well as its countermeasures.
Chapter 13 Malnteqance and This chapter explains periodic maintenance and inspection.
Inspection
. This appendix contains a performance list and describes how this PCU
Appendix

is different from other existing models.
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1-1 Features

II 1-1 Features

|
Position Control Units
CJ1W-NC414/-NC434 CJ1W-NC214/-NC234

(4-axis control) (2-axis control)

Product Outline
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The SYSMAC CJ-series Position Control Unit (CJ1W-NC214/234/414/434) is a Position

Control Unit of pulse-output type (hereinafter called as "PCU") which is developed exclusively
for the CJ-series.

This PCU has built-in pulse counters, which have not been available before, to realize position
check and detection of displacement of the machine.

This PCU also supports high-speed, high-accuracy positioning control and a full range of
positioning functions.

Function

This PCU has the features and functions below.

I Quick Start in 0.1 ms or Less

If the CPU Unit issues a command, the PCU starts in just 0.1 ms or less when the high-speed
PTP starts (when the PCU is combined with a CJ2-series CPU).

I Built-in Feedback Pulse Counters

The PCU has feedback pulse counters that correspond to the number of controlled axes.
These counters permit input of feedback pulses from encoders to the PCU.

This lets you reflect the present command position and feedback position in both ways, and
use the feedback position in position monitoring.

I Supporting Servomotors with Absolute Encoder

The PCU supports absolute encoders for OMRON OMNUC G5-series, G-series, and W-series
Servomotors.

A Servomotor with absolute encoder eliminates the need for Origin Search at start, thereby it
allows the system to become ready faster.

11 CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



1-1 Features

I Error between Axes Monitor Function for Linear Interpolation

The PCU can monitor feedback positions for desired 2 to 4 axes during linear interpolation.
Because of this monitor function, the PCU can detect an error when the error between axes
exceeds the set value.

I High-speed, Accurate Positioning Control at the Maximum Speed of 4 Mpps

The PCU supports pulse output at the maximum speed of 4 Mpps for the line driver output, or
500 kpps for the open collector output.

As a result, even high-accuracy actuators such as linear motors and DD motors can operate
at high speed.

I Selectable Phase Difference Pulse Output

In addition to the traditional forward/reverse direction pulse output method and pulse/direction
output method, the PCU now supports the phase difference pulse output method. You can
select a desired output method appropriate for the input method of the connected driver.

I Versatile Positioning Operations

Linear interpolation and circular interpolation are now possible, along with switching from
position control to speed control and vice versa. A selection of acceleration/deceleration
methods in continuous patterns also makes it possible to satisfy diverse applications.

I More User-friendly Positioning Function

You can now set a desired unit for commands. The ability to perform settings and issue
commands in a specified unit makes this PCU easier to use.

Setting of rotation coordinates is also possible, so settings for index operation and feeder
operation have become much easier.

I Synchronous Multi-axis Control Possible for Up to 20 Axes

When you combine the PCU with a CJ2-series CPU (unit version 1.1 or later), you can
synchronize up to 5 PCUs.

Use of a 4-axis PCU allows for synchronized, multi-axis control of up to 20 axes.

You can perform synchronous operation easily by use of electronic CAMs, electronic shafts
and other function blocks.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 1-2

auIjInQ joNnpo.d



1-2 System Configuration

Kl 1-2 System Configuration

|
This PCU inputs control signals from a system or control panel and outputs pulse trains to a
stepping motor drive and Servomotor Drive.
Control signals include the forward direction limit input, reverse direction limit input, origin
input, origin proximity input, emergency stop input and interrupt input.

Example of System Configuration (Example of CJ1W-NC414)

Product Outline

Use for data
setting,
monitoring

« Editing of parameters and data
« Status monitoring
* File management, etc.

Compute
CX-Programmer

Power CJ-series PCU
Supply Unit C‘PU Unit (CJTIW-NC414)
v - T e
5@\ \ _—

U

(&3]

HE

T

RS-232C port connection
Peripheral port connection

Dedicated
terminal &
block

External input

.

Dedicated
4 terminal
) H block

External input

Forward direction limit input
Reverse direction limit input
Origin input

Origin proximity input
Emergency stop input
Interrupt input

(el e e[ e[ Te{ T

24\ power supply

for interface

Forward direction limit input
Reverse direction limit input
Origin input

Origin proximity input
Emergency stop input
Interrupt input

(el e e[ e[ Te{ T

24\ power supply

for interface

Pulse output

Pulse output
—

q EStepping E

' motor drive

Servomotor

Stepping motor

Servomotor Stepping motor

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)




1-3 Basic Functions

1-3 Basic Functions

This PCU provides functions largely classified into two groups. One group includes direct
operation, while the other group includes memory operation.

Direct operation and memory operation encompass position control, speed control, interrupt
constant-pitch feed control, etc.

Operation Functions List

The table below summarizes the functions of the PCU.

Function name Dlre(?t Memqry Remarks
operation | operation
Absolute movement Yes Yes
Relative movement Yes Yes
Interrupt feeding for Yes Yes
. absolute movement
Position control
Interru pt feeding for Yes Yes
relative movement
Synghronous Yes No Ava|Iat_)Ie during synchronous unit
feeding operation
Speed control Yes Yes
Speed control Interrupt feeding for
speed control Yes Yes
Target p03|_t|on Executable by the duplicate start of direct
change during Yes No .
. operations.
operation
Target spegd Executable by the change of the
change during Yes No
) command speed.
Control change | operation
Acceleratllon/ Executable by the change of the
deceleration change Yes No ) e
. : acceleration/deceleration time.
during operation
Present position Yes No Executable by the present position
change preset.
Linear interpolation No Yes Linear interpolation of up to 4 axes.
Multi-axis Circular | No Yes | Circular interpolation of 2 axes.
coordinated interpolation
control Error between axes
. No Yes | Available only during linear interpolation.
monitor
P05|.t|on|ng by No Yes
Sequence continuous pattern
control Positioning start by NG Yes

external input

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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1-3 Basic Functions

I Function Category by Application

Direct operation is suitable for some applications, while memory operation is suitable for
others.

Applications for Which Direct Operation is Suitable
+ Use a ladder program to perform PTP operation.

+ Change the target position, target speed and other command values whenever necessary during
operation.

Applications for Which Memory Operation is Suitable
+ Input the target position by teaching, etc. before you perform positioning.

+ Perform continuous speed changes, interpolation operation of multiple axes, etc., based on a
specified operation pattern.

Applications for Which Synchronous Unit Operation Control is Suitable
+ Use electronic CAMs to control multiple axes synchronously.

Position Control

Absolute movement where you specify absolute positions from the origin (absolute
positioning), and relative movement where you specify relative positions from the present
position (incremental positioning), are available.

There are two types of positioning methods: direct operation and memory operation.
Supported operation patterns include interrupt feeding where the machine moves by a specific
amount due to an interrupt input and then stops.

I Direct Operation

Direct operation is a method to set position data and speed data from the CPU Unit (ladder) to
perform positioning.

You can also change the speed or target position during positioning operation.

Note that direct operation does not support linear interpolation and circular interpolation.

Y
Target position after change
Pulse output

Target position before change

Position change, Start

X
Time Lot X

———) —» Start Speed change
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I Memory Operation

Memory operation is a method to perform positioning by specifying the data in the PCU from
the CPU Unit.

In memory operation, you can select desired patterns that include independent positioning,
automatic positioning and continuous positioning.

Memory operation also supports 4-axis linear interpolation and 2-axis circular interpolation.

Pulse output Performed in the order of the sequence data numbers

Independent positioning  Automatic positioning  Continuous positioning

Sequence

Sequence

Sequence
data No. 1 d Sequence

data No. 2 Edata No. 3

A t 4 t f
Start Stop Start  Stops for the set Next sequence starts
dwell timer period.  with no stopping.

data No. 0

> Time

I Interrupt Feeding

An operation where the machine moves by a specified amount and then stops when an
interrupt input is input during positioning, and another operation where the machine continues
to turn at a constant speed until an interrupt input is input, upon which it moves by a specified
amount and then stops, are available.

Both direct operation and memory operation support the interrupt feeding.

Interrupt input

Pulse output

Movement by a specific amount
(Reverse direction can also be set.)

Time

Speed Control

After a single start, you can output pulses continuously at a constant speed. Use a deceleration
stop command to stop the machine.
Both direct operation and memory operation support the speed control.

Deceleration stop command
Pulse output

Time

Start

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 1-6
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1-3 Basic Functions

Synchronous Operation

This control synchronizes the slave axis with inputs to the master axis. For the master axis,
you can specify an external encoder axis, command position or feedback position for each
axis, or an axis that is connected to another PCU.

Speed
Master axis /
! — Time
Speed | |
Slave axis
Time
Other Operations

I Origin Search

This function is for the origin adjustment of the specified axis.

l JOG Operation

This function starts/stops the specified axis at the specified speed.
Use it during manual operation.

I Teaching

This is a function that moves the machine to a desired position which you want to load as data
by JOG operation, etc., and then loads the applicable position into the specified position data.

Origin Present position

Reverse direction V Forward direction

Specified sequence number
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I Override Function

This function changes the target speed during start.
Speed change is also possible during JOG operation.

Pulse output
Ax15

A

Override 1
enable 0

I Present Position Preset

Override set value: 150%

Time

]

You can change the data of the present position to the desired data you specify.

I Backlash Compensation

This function compensates for the meshing error of mechanical parts.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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1-4 Operating Procedures

II 1-4 Operating Procedures

|
This section explains the basic operating procedures of the PCU.

( START )

Installation Install the PCU 2-2 Installation of PCU

Product Outline

Set the PCU unit number

(MACHINE No.) 2-1 Name of Each Part and Area Allocation

2-3 External 1/0 Circuit
2-4 Wiring
2-5 Connection Examples for Different Types of Motor Drive

Wiring | Connect the PCU and the external input equipment |

| Connect the motor and drive

(*1)

2-4 Wiring

Connect the drive and the PCU
| | 2-5 Connection Examples for Different Types of Motor Drive

Power ON | Turn ON the CPU Unit power supply |

| Create the CPU Unit I/O table | (*2)
Iigtﬂng the | Set common parameters for the PCU | 5-2 Common Parameters
| Set axis parameter for the PCU | 5-3 Axis Parameter
L\)A;er::zlon | Perform JOG operation| 3-2 JOG Operation

Programming/

Test Run Define the origin of the motor shaft that will operate Chap. 4 Defining the Origin

Perform direct operation
Directly set the target position and speed Chap. 6 Direct Operation
from the CPU Unit to make the motor operate

1-9 CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



1-4 Operating Procedures

Perform memory operation |

| Set the memory operation conditions data for the PCU |

5-4
| Set task parameter for the PCU | Task Parameter
, | 5-6
| Set the memory operation data for the PCU | Memory Operation Data
| 5-7

| Memory Operation Conditions Data

Debugging Error occurred

| Save written data to the PCU | 8-7
| Saving Data
Yes
Chap. 11

| Confirm through the LED indicator on the PCU front face

Troubleshooting

| Read the PC

U error code

| Eliminate the cause of the error to release the error

Operate the CPU Unit to make the

Operation PCU operate

Chap. 10 Program Example

Maintenance | Perform periodic maintenance

END

Chap. 12 Maintenance and Inspection

*1: Perform wiring in accordance with the User's Manual for the motor and drive.

*2: Refer to the Operation Manual for the CP

U Unit.
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II 1-5 Specifications

Product Outline

General Specifications

1-11

Specification item

Model

CJ1W-NC214/234 CJ1W-NC414/434

Power supply voltage

5 VDC (unit)

24 VDC (external power supply)

Allowable power supply
voltage range

21.6 to 26.4 VDC (external power supply)

Internal current consumption

5VDC, 270 mA maximum 5 VDC, 310 mA maximum

Current consumption of
external power supply

24 VDC
NC414 26 mA maximum
NC434 90 mA maximum

24 VDC
NC214 13 mA maximum
NC234 44 mA maximum

Dimensions

90 x 51 x 65 (H x W x D) 90 x 62 x 65 (H x W x D)

Weight

170 g maximum 220 g maximum

Ambient operating
temperature

0 to 55°C

Mounting position

CJ-series CPU Rack or CJ-series Expansion Rack

Maximum number of units per
system

5 units

Maximum number of units per
CJ system

20 units (when up to 3 expansion racks are connected)

Occupied unit

No. 2

Applicable standards

cULus, EC directives

Models other than above conform to the general specifications of the SYSMAC CJ series.
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Performance Specifications

Model
Specification item
CJ1W-NC214/234 CJ1W-NC414/434
Applicable PLCs CJ-series
Number of occupied Number of words 18CH™"

inputs/outputs

Controlled drivers

Servo Drive of pulse train input type or stepping motor drives

NC214/414: Open collector output type
NC234/434: Line driver output type

Pulse output method

Phase difference pulse output, forward/reverse direction
pulse output, pulse + direction output

Controls

Control method

Open-loop control by pulse train output

Number of controlled axes

2 axes 4 axes

Control cycle

Operation using the synchronous unit operation function: the
control cycles that correspond to the synchronous cycle time
of the CPU Unit

Operation condition other than above: 1 ms

Units of control

Pulse, mm, inch, degree

Positioning functions

Memory operation, direct operation

Independent operation

Independent, 2 axes

Independent, 4 axes

Linear interpolation

2 axes maximum

4 axes maximum

Circular interpolation

2 axes maximum

2 axes maximum

Speed control

Independent, 2 axes

Independent, 4 axes

Interrupt feeding

Independent, 2 axes

Independent, 4 axes

Position command

Data

—2147483648 to +2147483647

Number of data

500 per task (4 tasks per unit)

Speed command

Data

Position control: 1 to 2147483647

Speed control: —2147483648 to 2147483647

However, this limits the maximum output frequency based on
whether the maximum speed is 4 Mpps (NC234/434) or 500
kpps (NC214/414).

Number of data

500 per task

Acceleration/
deceleration time

Data

0 to 250000 ms

Number of data

500 per task

Function

Override

0.01% to 500.00% (settable for each axis)

Software limits

—2147483647 to 2147483646 command unit
(Settable for each axis)

Backlash compensation

0 to 50000 command unit (settable for each axis)

MPG and external
encoder counter input

Number of input words

1 word (switchable for each controlled axis)

Input interface

Photocoupler input

Maximum response frequency

500 kHz

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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1-5 Specifications

Specification item

Model

CJ1W-NC214/234 CJ1W-NC414/434

Feedback pulse counter
input

Number of input words

4 words (1 word per axis)

Input interface

Line receiver input

Maximum response
frequency

NC234/434: 4 MHz (phase difference multiplication of 4 times: 1 MHz)
NC214/414: 500 kHz (phase difference multiplication of 4 times: 125 kHz)

*1. This indicates the number of occupied words of special I/O Unit area. In addition, this occupies areas that
correspond to up to 144 words according to the number of axes and functions which you use.

1-13
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Functional Specifications

Function item Description
Control Control cycle 1ms’
function - - . : "
Single axis | Absolute Specify the absolute/relative target position and target speed
control movement directly in the ladder program to perform positioning.
Relative
movement
Speed control Specify the target speed directly in the ladder program to perform
speed feed.
Externally issue an interrupt input during absolute movement,
Interrupt . .
. relative movement or speed control to feed the machine by a
feeding .
constant amount to perform positioning.
. . Rotational axes suitable for feeder and index table control are
Rotation axis " N .
supported. In addition to forward/reverse direction positioning, you
control . :
can also specify short-cut operation.
Target Change the target position or target speed during absolute
position and | movement, relative movement or speed control.
target speed
change
Multi-axis This control starts/ends the operations of multiple axes
control Linear simultaneously and connects the start position to target position of
interpolation | each axis by a straight line. Linear interpolation of up to 4 axes is
possible.
You can combine 2 desired axes and control each axis in a manner
. which the axes draw a circular path.
Circular . . . n e
. . Three methods are available to specify a circular arc: "Specification
interpolation s o m s o
of target position and center point", "specification of target position,
radius and direction" and "target position and passing points".
Memory Automatic Set the target positions, target speeds and operation patterns in the
operation operation and | PCU beforehand to perform a series of operations automatically.
continuous Continuous positioning and speed changes are also possible.
operation
Memory operation data incorporates a sequence feature that allows
for repetition of a given operation, start/end of operation data via
Sequence .
function external inputs, and so on.
Accordingly, the PCU can perform various operation sequences
without affecting the ladder program of PLC.
Manual Origin Search This function uses an external sensor, etc. to detect the mechanical
operation origin of the system.
function You can select a desired origin search operation for your system
from 15 different origin search operation patterns.
Origin Return This function performs the return operation to the established
mechanical origin.
Present position preset It changes the present position to the specified data and establishes

the origin.

Deceleration stop

The operating axis decelerates to a stop.

JOG operation

This function feeds the axis in the forward/reverse direction at a
constant speed.

Inching opera

tion

The axis inches in the forward/reverse direction.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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1-5 Specifications

Function item Description
Manual MPG operation Connect a manual pulsar and perform manual feed.
operation
function
Auxiliary Command unit setting You can set a desired unit of control for each axis according to the
control machine.
function X . - X - - :
Acceleration/ | Automatic This function automatically generates an acceleration/deceleration
deceleration | acceleration/ | curve for axis operation. You can select the trapezoidal curve or the
control deceleration | S-curve based on a tertiary function.
control
Acceleration/ | You can change the acceleration/deceleration speed during
deceleration | acceleration/deceleration.
speed
change
Acceleration/ | You can select one of three methods to connect speeds in different
deceleration | operation patterns during continuous-pattern memory operation.
point switch
Override This function changes the speed of the axis which is currently in

positioning operation.

Backlash compensation

This compensates for the mechanical plays to increase the
positioning accuracy.

M code

You can output M codes to implement interlocking with external
machines during memory operation.

Zone setting

You can set a desired zone and assess whether the present
position is inside the zone. Up to 3 zones are settable for each axis.

Feedback pulse counter

A feedback pulse counter input is available for each axis.
You can connect encoder pulse outputs from a Servo Drive to
monitor deviation from the command position, etc.

Absolute encoder

You can input encoder pulses from a Servo Drive to a feedback
pulse counter to use a motor with absolute encoder. This function
supports OMRON G5-series, G-series and W-series Servomotors
with absolute encoders. 2

Teaching

This function enables loading of the present position into memory
operation position data.

It supports not only the present command position, but also the
present position from the feedback pulse counter.

Torque limit output

An output signal is available for operating the torque limit switch
input of a Servo Drive.

You can turn this output signal ON/OFF directly in the ladder
program. Also, Origin Search by holding supports automatic
switching of torque limits.

Monitor
function

Software limit

You can set forward/reverse direction software limits of axis
operation. If the positioning target exceeds software limit, it is
detectable at the start through a command value check.

The PCU can monitor the position or speed error between the

Position and s s

speed error present command position and present feedback position to

rr?onitor generate an error and stop the axis operation upon detection of an
excessive error.

Error It can also monitor the error between axes during linear

between interpolation to generate an error and stop the axes operation upon

axes monitor

detection of an excessive error.

*1. Enabling the synchronous unit operation functions will synchronize the internal control cycles of the PCU Unit with
the synchronized control cycle of the CPU Unit. Because of this, the responsiveness for the PCU Unit will vary
depending on the synchronized control cycle.

*2. A motor with absolute encoder cannot be installed to the system where both the rotation axes and decelerators are used.
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1-6 Unit Version

1-6 Unit Version

The CJ-series Position Control Unit (PCU) adopts the concept of "unit version."
The purpose of assigning a unit version is to manage differences in the functions available in
each unit that result from version upgrades, etc.

Check Method

Three methods below are available to check and identify the unit version.

auIjInQ joNnpo.d

I Confirming on the Product

The CJ-series PCU shows the unit version on the product nameplate, as follows.
CJ-series Position Control Unit
Product nameplate

“| omrRON  cJ1w-NC214
NC UNIT

Indicates that the unit version is Ver. 1.0.

Lot No. 031001 0000 e

OMRON Corporation MADE IN JAPAN

I Confirming in the Support Software

For CX-Programmer version 4.0 or later, you can confirm the unit version under [Unit
Manufacturing Information].

1. Right-click the applicable Position Control Unit in the /O Table Window and select
[Unit Manufacturing Information].

2. The [Unit Manufacturing Information] dialog box appears.

Unit Manufacturing Informa 21|

File Help
Manufacturing Details

Revisian A,
PCE Revision -
Software Revision E

Lot Number

Manufacturing 1D
Serial Number

—
—
Uit Ver. [T ]

Unit Text

—Unit version

There s no Memory Card nstalled

[CaitH-H-CPUBE  [Program

Check the unit version of the Position Control Unit connected online.
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Product Outline

1-6 Unit Version

I Identification by the Unit Version Label

Each product comes with a unit version label.

Attach it on the front face of the unit if you want to identify the unit from old PCU only by seeing

the front of the unit.

Unit Versions

O: Exists, ---: Does not exist

Unit versions
Unit Model
Version 1.0 Version 1.1
CJ1W-NC214 O O
CJ1W-NC234 O O
Position Control Units
CJ1W-NC414 O O
CJ1W-NC434 O O

Compatible CX-Programmer version

Version 8.10 or higher

Version 9.12 or higher

Version compatible for an OMNUC G5-series
absolute encoder connection

O

Function Support According to Unit Versions

O: Supported, ---: Not supported

Function

Unit versions

Version 1.0

Version 1.1

High-speed PTP Start Acknowledged Flags in

command status of Axis Status Memory Areas

O

117
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1-7 Compliant Directives

1-7 Compliant Directives

|
This section describes the concepts of EMC directives, points to note, and requests.

Compliance with the EMC Directives

I Compliant Directives

+ EMC directives

Concept of Compliance

I EMC Directives

OMRON products are electrical devices that are embedded in various machines and
manufacturing systems. Accordingly, each product is designed to comply with the relevant
EMC standards (*) so that the machines and systems in which it is embedded can easily
comply with the EMC standards.
However, different customers manufacture different machines and systems, and their EMC
performance changes according to the configuration, wiring condition, layout and other
aspects of the equipment and control panel which embeds each OMRON product compliant
with the EC directives. Accordingly, we are unable to confirm compliance in the condition in
which customers actually use our products. Accordingly, we would request that each customer
confirms final EMC compliance of the entire machine and system.

* Among the EMC (Electro-Magnetic Compatibility) standards, EN61000-6-2 specifies EMS
(Electro-Magnetic  Susceptibility), while EN61000-6-4 specifies (Electro-Magnetic
Interference).

The 10-m law specifies EN61000-6-4 Radiated emission.

I Compliance with the EC Directives

The CJ-series products comply with the EC directives. However, customers should note the
points below in order to ensure compliance of their machine and system with the EC directive.

+ Always install CJ-series product in a control panel.

+ Use a DC power supply of reinforced insulation or double insulation for connection to a DC
Power Supply Unit or I/O Unit.

+ CJ-series products compliant with the EC directives meet the common emission standard for
EMI (EN61000-6-4). With Radiated emission (10-m law), however, the performance may
change depending on the configuration of the control panel which you use, relationship with
other connected equipment, wirings, and so on.

Accordingly, even if the CJ-series product which you use is compliant with the relevant EC
directives, the customer must still check the entire machine and system for compliance with
the EC directives and take appropriate actions if necessary.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 1-18
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1-8 Control System Configuration and Principles

1-8  Control System Configuration and Principles

This section explains the configuration and operating principles of the control system of the
PCU.

Control System Configuration

I Stepping motor drive
I m TS

Pulse train '

| = :
JUL 2| | 5|
Bus Pulse ! 2 £ |
. F— =
CPU Unit ‘ || = generator 2 s
£ z
= (o)
= o

Stepping motor

interface

110
MPU | ¢uup ) interface )

1/0 connection connector

External input

Pulse

Memory | qump | | e generator

110
€= interface | ()

1/0 connection connector

Pulse train

JUuuyL

Servomotor

()
N

Position output

O Rotary encoder

Servo Drive Y

Power amplifier

I
I
I
—»— Error counter
I
I
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1-8 Control System Configuration and Principles

Control System Principles

I Open-loop Control

Open-loop control is a control method that operates the motor according to received input
pulses. It does not feedback positions or speeds.

The motor speed is proportional to the number of pulses in the pulse train from the PCU, while
the rotation speed is proportional to the frequency of the pulse train.

Stepping motors are often used under this type of control method.

A stepping motor turns by a specified angle for each received pulse signal.

Stepping mqtor or Table
pulse train input
Servomotor |

Pulse train

g

Position Controller

--RA] -

Ball screw

Decelerator

I Closed-loop Control

In this control, the PCU not only issues commands, but also position and speed feedback is
performed.

As with open-loop control, the motor speed is proportional to the number of pulses, while the
rotation speed is proportional to the frequency of the pulse train.

Servomotors are often used under this type of control method.

Stepping motor or Table
pulse train input
Servomotor |
1
Position C I Pulse train !
osition Controller > 7 /I
Feedback pulse _: Ball screw

Encoder Decelerator
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1-8 Control System Configuration and Principles

Simplified Positioning System Design

The figure below shows the positioning which uses a stepping motor.

: Reduction gear ratio

: Feed speed of moving object (mm/s)
: Feed screw pitch (mm/rotation)

: Step angle per pulse (degrees/pulse)

(0] D}

/M / P

Stepping motor Reduction gear ratio Moving object ~ Feed screw pitch

PUV<Z

The formula below describes the travel distance per pulse relative to the motor driver which is
called pulse rate.

Feed screw pitch P (mm/rotation)
Pulse rate = =
(Number of pulses per rotation) x (Reduction gear ratio) ( 360 )(pulses/rotation) xM
Os
P x 6s
= —  (mm/pulse)
360 x M

You can calculate the number of pulses required to move the load by L (mm) as follows from
the pulse rate:

Travel distance L(mm) 360 x M x L
Number of pulses = = = (pulses)
Pulse rate P x 8s(mm/pulse) Os x P
360 x M

The pulse speed required to move the load at the feed speed of V mm/second is as follows:

Feed speed V (mm/s) Vv
Pulse speed = = =
Pulse rate Pulse rate (mm/pulse) P x Bs
X
360 x M x V 360 x M
= ——  (pulses/s)
P x 6s

The PCU gives the above number of pulses and pulse speed as a position command and a
speed command, respectively, to perform positioning control.
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1-9 Support Software

For setting data in the PCU and performing manual operations, etc., use CX-Programmer.
You need CX-One version 3.1 or later (CX-Programmer version 8.1 or later).

CX-Programmer supports the operations below.

+ Confirming wirings
+ Manual operation
+ Defining the origin

+ Setting data

+ Transferring and saving data

+ Monitoring

+ Confirming error log

Operating Procedure

This section explains the procedure to use CX-Programmer in order to set data in the PCU and
perform other operations.

A ON -~

window.

. Open the PLC's I/O table in CX-Programmer.
. Transfer the 1/O table from the PLC to a computer or register the PCU.

. Right-click the PCU and select [Edit Special Unit Setting], or double-click the PCU.
The following window appears. Perform all operations about the PCU on this

7] T X i
[ New Unit[Unit Model: CJ1W-NC234 Unit No.0]

File Edit NCUnit Tool Help

=101 x|

EEX LD BEARSOD|L R e

B 15 Uit R, 00 Mew Unit{C0 1 -NC23:
5 ¥2E Parameter
Common Parameter
Hixis Parameter
Memory Operation
Task Parameter
Condition Data
(=" Sequence Dats
5 Taski
A Taskz
B Taska
] Taskd

S

0 [E— |

Help is displayed by pressing F1 key.

i~ Parameter Typ:

pate ____________________________________}

Parameter Name

Unit | Setvalue

Manual Operation Command Memory Area Selection

FirstWORD of Manual Operation Command Memaory Area

0

Direct Operation Command Memary Area Selection

Dt Area

FirstwWwORD of Direct Operation Command Mermary Area

10

Memory Operation Command Metmary Area Selection

DM Area

First WORD of Memory Operation Command Memory Area

200

Auis Status Memory Area Selection

DM Area

First WORD of Axis Status Memory Area

100

Memory Operation Status Memory Area Selection

Dt Area

First WORD of Memary Operation Status Mermory Area

220

~Help

command output memory area.
M aximum occupying words: 8

El

Select the allocation area of the manual operation ;I HOO0D: No setting
HOOBO: CI0 area
HOOBA1: A area
HOOB2: HR area
HOOB2: DM area
HOD50 to BC: EM area57: 7 = EM bank Mo]

|Cazn-cruEEEIP  [oncline |

For details on how to operate CX-Programmer, refer to "CX-Programmer Operation Manual

(W446)."

For details on how to set data in the PCU and perform other operations, refer to Online Help
on the data setting window of the PCU.
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Installation and Wiring

This chapter explains the names and functions, installation method and wiring

method, among others.
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2-1 Name of Each Part and Area Allocation

2-1 Name of Each Part and Area Allocation

This section explains the name of each part of the PCU, and allocation of Special I/O Unit
areas.

Name of Each Part

CJ1W-NC414/-NC434 CJ1W-NC214/-NC234
CN1 RU?::‘SVN?ACZ ERC‘:\? ERZA ) ﬂ LED Indlcator CN1 RUFLSVN;Z ERC ERH ; ﬂ
B1 82 83 B4 BS Indicates the 81 B2 BS
Axes 1 tand 2N operation status — Axes 1 tand 2
connector ) of the PCU. connector

Connects to the
Servo

Drive or stepping
motor drive
(2-axis control).

Connects to the

B | S0 e

L x0' Drive or stepping
;@w motor drive
et x10® (2-axis control).

Unit number
setting switch
Set the PCU
unit number.

AXIS3

—

Axes 3 and 4 —]
connector
Connects to the
Servo

Drive or stepping
motor drive
(2-axis control).

— External signal
connector for
axes 1 and 2
Connects to
external input.

AXIS2

AXIS4

Tixis2 T axis1I-mpG

External signal External signal

connector and ol connector and
g MPG connector & MPG connector
for axes 3 and 4 for Axes 1 and 2
Connects to external Connects to
input and MPG. external input and
MPG.
l LED Display
LED Display Status Explanation
name color
Lit Normal operation
RUN Green Uniit The power supply is OFF, a hardware error has occurred, or the
PLC detects a PCU error.
Lit An error is occurring.
ERC Red
Unlit Other than the above
Lit An error is occurring in the PLC.
ERH Red
Unlit Other than the above

Note. For details on actions upon occurrence of errors, refer to Chapter 12, Troubleshooting.
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2-1 Name of Each Part and Area Allocation

LED Display

Status Explanation
name color
Lit Pulse output to Axis 1 in progress (forward/reverse direction)
. An error related to a connection cable, data, etc. of axis 1 has
1 Orange | Flashing 1
occurred.
Unlit Other than the above
Lit Pulse output to Axis 2 in progress (forward/reverse direction)
. An error related to a connection cable, data, etc. of axis 2 has
2 Orange | Flashing *q
occurred.
Unlit Other than the above
Lit Pulse output to Axis 3 in progress (forward/reverse direction)
. An error related to a connection cable, data, etc. of axis 3 has
3 Orange | Flashing 1
occurred.
Unlit Other than the above
Lit Pulse output to Axis 4 in progress (forward/reverse direction)
. An error related to a connection cable, data, etc. of axis 4 has
4 Orange | Flashing

occurred.”

Unlit Other than the above

Lit ON | phase A/B-input status of the Axis 1 feedback counter

A1LB1 | Orange | —- - —~—1 ON when Iit, OFF when unlit

Lit ON | phase A/B-input status of the Axis 2 feedback counter

A2,B2 | Orange |— - —~1 ON when lit, OFF when unlit

Lit ON | phase A/B-input status of the Axis 3 feedback counter
Unlit OFF | ON when lit, OFF when unlit

A3, B3 Orange

Lit ON | Phase A/B-input status of the Axis 4 feedback counter
unlit | oFF | ON when lit, OFF when unlit

A4, B4 Orange

Lit ON | phase A/B-input status of the MPG input

AS.BS | Orange — . — =1 ON when lit, OFF when unii

Lit In the SYNCHRONOUS OPERATION mode
SYNC Green

Unlit Other than the above

*1. For details on actions upon occurrence of errors, refer to Chapter 12, Troubleshooting.

+ On the CJ1W-NC214/NC234, only the LEDs for axes 1 and 2 are available.

|E| Precautions for Correct Use

+ Specify [Unused Axis] for each axis which you do not use.

+ If there is any axis which you do not use as [Physical Axis], connect the emergency stop input
and forward/reverse direction limit input to the input power supply and turn them ON, or set their
contact logic to N.O.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 2-2
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Installation and Wiring

2-1 Name of Each Part and Area Allocation

I Unit Number Setting Switch (MACHINE No.)

This is a switch to set the unit number (MACHINE No.) for the Special I/0O Unit that comprises
the PCU.

,\2 37 MACH
o o1l No.

g1 «10'

R
6’9 LO) x10°
Special I/O Unit Memory areas are allocated in the CPU Unit according to the specified unit
number.
The CJ1W-NC214/NC234/NC414/NC434 are No. 2 occupied PCUs, and occupy the Special
I/0O Unit Memory area 18 word.
Accordingly, you can set only unit No. 0 to 94.
You can set a desired unit number within the setting range, unless the selected number is
already in use by other Special I/O Unit which is installed in the same PLC.

|E| Precautions for Correct Use

+ Make sure that the power supply is OFF when you perform settings.
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Memory Area Allocation List

Special 1/0 Unit Memory areas are allocated in the CPU Unit according to the specified unit
number.

I Special I/O Unit Memory Area
The CJ1W-NC214/NC234/NC414/NC434 occupy 18 word as a Unit Control Memory area.

nl:’nr::)ter CJ1W-NC214/NC234/NC414/NC434
No. 0 2000 to 2019
No. 1 2010 to 2029
No. 2 2020 to 2039
No. 3 2030 to 2049
No. 93 2930 to 2949
No. 94 2940 to 2959
No. 95 Setting not possible

|E| Precautions for Correct Use

+ The CJTW-NC214/NC234/NC414/NC434 occupy the above areas for 2 units. Since they occupy
the area next to the one for the unit number you set, set each unit number so that area duplication
does not occur with other Special Units.

+ Since the CJ1W-NC214/NC234/NC414/434 are occupied areas for 2 units, you cannot set them
to No. 95.

+ Do not set the same unit number or Special I/O Unit memory area which is already in use by other
Special I/0 Unit. If you set a duplicate unit number or area, the fatal error "Unit number duplication
error" occurs and the operation stops.

+ To perform axis control, direct operation or memory operation, you also need to set Direct
Operation Command Memory areas and Memory Operation Command Memory areas, in addition
to Unit Control Memory areas. For details, refer to "Operating Memory Area" on page 5-60.
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Installation and Wiring

2-2 Installation of PCU

2-2 Installation of PCU

This section explains the installation method of PCU, as well as its dimensions, etc.

System Configuration Precautions

+ The 1/0 Memory area numbers for a Special I/O Unit are allocated not based on the installed
position, but according to the unit number setting switch on the front panel of the unit.

+ This PCU can connect to a CPU Rack or Expansion Rack, and you can connect up to 20 PCUs
per CPU.
You can install up to 10 CJ-series Component Units in 1 CPU Rack or Expansion Rack.
For this PCU, however, 1 Unit must be counted as 2 Component Units. Accordingly, design an
appropriate configuration that meets the formula below:

Number of this PCUs installed x 2 + Number of other PCUs installed < 10
For example, if you install 5 PCUs in 1 rack, you cannot install other PCUs.

IEI Precautions for Correct Use

+ The upper limit of the current or power that can be supplied to mounted Units is determined by the
model of the Power Supply Unit that is mounted to the CPU Rack or Expansion Rack of the PLC.

+ Design your system so that the total current consumption of the mounted Units does not exceed
the maximum current for each voltage group and the total power consumption does not exceed
the upper limit for the Power Supply Unit.

+ Refer to the manual for the CPU Unit for the method to calculate the current consumption of
mounted Units.

PCU Installation Method

Follow the procedure below to install the PCU.
1. Confirm that the connectors are engaged properly before you install the PCU.

Connector

2. Slide the yellow sliders at the top and bottom until you hear a click sound to lock
the sliders.

2-5 CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



2-2 Installation of PCU

Slider

Lock

Release

|E| Precautions for Correct Use

+ If you do not lock the sliders properly, the PCU may not function fully.

BuLlIp pue uoijejjeisu|

To remove the PCU, slide the sliders in the "released" direction to unlock the sliders first.

PCU Handling Precautions

+ Be sure to install, remove the PCU or connect, and disconnect its wires after you turn OFF the
CPU Unit power supply.

+ To prevent negative effect of noise, wire the I/O lines separately from high-voltage lines and power
lines in ducts.

+ Wire offcuts may scatter during wiring. To prevent wire offcuts from entering the PCU, do not
remove the label on the top face of the PCU. Once wiring is complete, however, be sure to remove
the label for heat radiation.

Remove the label once wiring is complete.
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2-2 Installation of PCU

Dimensions

l CJ1W-NC214/-NC234

27 ¢ - . 65 g
‘ —1 oy
‘ RUVLSVN{ZZ ERC ERH . ﬂ T D D
v * J OmRon
| @&
3 ?’@ x10° j
90 — O
B
: d I
S § — L
v = S— - -
? 51 — H
271 & =
l CJ1W-NC414/-NC434
2.7¢ - - 65 ;
‘ NC414, ‘ _U \ ﬁv
CN1 RU?\‘: SVN;2 ERZ3 ERHAM ) ﬂ T D D
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%
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2-3 External 1/0 Circuit

2-3 External I/O Circuit

This section explains the connector pin arrangement, wiring method, electrical specifications,
etc.

Connector Pin Arrangement

There are 2 types of connectors.

One group includes Servo Drive connectors that connect to a Servo Drive or stepping motor
drive.

The other group includes external signal connectors that connect the origin input, limit input,
interrupt input or other external input.

I Servo Drive Connector

Axes 3and 4 Axes 1and 2 Axes 1 and 2

CN1 CN2 CN1

g

o 0 0000000000000 00000 00000

N

AXIS3
AXIST
AXIST

© 0000000000000 060600000 0000

AXIS4
AXIS2
AXIS:

49 50

CJ1W-NC414/434 CJ1W-NC214/234

I External Signal Connector

Axes 3and 4 Axes 1and 2 Axes 1 and 2

CN2

20

-
©

TAxis2 L AXisT I-MPG

RN

CJ1W-NC414/434 CJ1W-NC214/234
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Installation and Wiring

2-3 External 1/0O Circuit

l CJ1W-NC234 (Line Driver Output Type)

Servo Drive Connector
CN1: For axes 1 and 2

Alocation nu:';er o Name nu:';er o Name
1 IN | 24-V power supply for output 2 IN | 24-V power supply for output
Comor 3 IN | 24-V ground for output 4 IN | 24-V ground for output
5 IN | Input common 6 IN | General-purpose input
7 IN | Positioning completed input 8 IN | Origin input (24 V)
9 IN | Alarm input 10 | OUT | General-purpose output
11 | OUT | RUN output 12 | OUT | Alarm reset output
_‘(_% 13 | OUT | Torque limit output 14 | ouT (Ev\r”rt‘;]r ?%”Egﬁji;‘;ttz‘r‘;e)
.g 15 | OUT | Error counter reset output 16 | OUT | Forward direction pulse output (-)
c
%) 17 | OUT | Forward direction pulse output (+) 18 | OUT (I;\’i(:e\:/c(;etriZi ?L?;H??_)pu'se outputand
c
% 19 |ouT ;fg;:i‘; iigfgfjf?j))“'se outputand | 4 | | Encoder phase A (-)
a 21 IN | Encoder phase A (+) 22 IN | Encoder phase B (-)
23 IN | Encoder phase B (+) 24 IN | Encoder phase Z (-)
25 IN | Encoder phase Z (+) 26 | OUT | SEN output
27 | OUT | Signal ground (axis 1) 28 | OUT | Signal ground (axis 2)
29 | OUT | SEN output 30 IN | Encoder phase Z (-)
31 IN | Encoder phase Z (+) 32 IN | Encoder phase B (-)
33 IN | Encoder phase B (+) 34 IN | Encoder phase A (-)
o | 35 | IN | Encoder phase A (+) 3 | our | Reversedirecton pulse outputand
x
:% 37 | ouT Efg;fgi ‘;i:f:fjt"?j)’“'se outputand | a5 | 5T | Forward direction pulse output ()
c
%) 39 | OUT | Forward direction pulse output (+) | 40 | OUT (Ev\r”rt‘;]r ?%”Egﬁji;‘:g:tce)
§ 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
-DE_ 43 | OUT | Torque limit output 44 | OUT | General-purpose output
45 | OUT | RUN output 46 IN | Origin input (24 V)
47 IN | Alarm input 48 IN | General-purpose input
49 IN | Positioning completed input 50 IN | Input common
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2-3 External 1/0 Circuit

External Signal Connector
CN2: For axes 1 and 2

location nu:'l‘)er o Name nuzi';er o Name
Common 1 IN | Input common 2 IN | Input common

3 IN | Forward direction limit input 4 IN | Reverse direction limit input
Axis2| 5 IN | Origin input (24 V) 6 IN | Origin proximity input

7 IN | Emergency stop input 8 IN | Interrupt input

9 IN | Forward direction limit input 10 IN | Reverse direction limit input
Axis1| 11 IN | Origin input (24 V) 12 IN | Origin proximity input

13 IN | Emergency stop input 14 IN | Interrupt input

15 Not used (Do not use.) 16 Not used (Do not use.)

17 IN MPG phase B (+) and encoder 18 IN MPG phase B (-) and encoder
MPG phase B (+) phase B (-)

19 IN MPG phase A (+) and encoder 20 IN MPG phase A (-) and encoder

phase A (+) phase A (-)

@ Reference

+The pin numbers on the external signal connector and the terminal numbers on the terminal block
(XW2B-20G4, XW2B-20G5, or XW2D-20G6) correspond as follows:

XW2B-20G4 or XW2B-20G5 Terminal Block
The pin numbers on the external signal connector are the same as the terminal numbers on
the terminal block.

XW2D-20G6 Terminal Block
The odd pin numbers on the external signal connector correspond to the terminal numbers in
the A row on the terminal block.
The even pin numbers on the external signal connector correspond to the terminal numbers
in the B row on the terminal block.

Corresponding terminal number on terminal
block

1 A1
B1
A2
B2
A3
B3

Pin number on external signal connector

ol | [ WO DN
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Installation and Wiring

2-3 External 1/0O Circuit

l CJ1W-NC434 (Line Driver Output Type)

Servo Drive Connector

CN2: For axes 1 and 2
CN1: For axes 3and 4

Alocation nu:'t‘)er o Name nu:'t‘)er o Name
1 IN | 24-V power supply for output 2 IN | 24-V power supply for output
Conmon 3 IN | 24-V ground for output 4 IN | 24-V ground for output
5 IN | Input common 6 IN | General-purpose input
7 IN | Positioning completed input 8 IN | Origin input (24 V)
9 IN | Alarm input 10 | OUT | General-purpose output
g 11 | OUT | RUN output 12 | OUT | Alarm reset output
c
i: 13 | OUT | Torque limit output 14 | ouT (Ev\r”r%r ;’%”Egﬁji;:igie)
% 15 | OUT | Error counter reset output 16 | OUT | Forward direction pulse output (-)
o
% 17 | OUT | Forward direction pulse output (+) 18 | OUT ;?gstrizi (gtrjff;g??_;)ulse outputand
IS
g’ 19 | ouT zf;’;:f; ‘(’)i:ta;ﬂfa‘)’“'se outputand | 5 ||\ | Encoder phase A (-)
f 21 IN | Encoder phase A (+) 22 IN | Encoder phase B (-)
a 23 IN | Encoder phase B (+) 24 IN | Encoder phase Z (-)
25 IN | Encoder phase Z (+) 26 | OUT | SEN output
27 | OUT | Signal ground (axis 1 and axis 3) 28 | OUT | Signal ground (axis 2 and axis 4)
29 | OUT | SEN output 30 IN | Encoder phase Z (-)
31 IN | Encoder phase Z (+) 32 IN | Encoder phase B (-)
< 33 IN | Encoder phase B (+) 34 IN | Encoder phase A (-)
::‘é 35 | IN | Encoder phase A (+) 36 | OUT ;f;’;rlf; ‘(’)‘L‘f;ﬁ‘t”(‘)p ulse output and
@
% 37 | ouT z‘fggzﬁ ?Lf;ﬂf?j;”'se outputand | 55 | T | Forward direction pulse output (-)
o
§ 39 | OUT | Forward direction pulse output (+) | 40 | OUT (Ev\r,ft‘;: ?%“Eg;ﬁ:i;‘;ig:;e)
qg)v 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
% 43 | OUT | Torque limit output 44 | OUT | General-purpose output
'n:: 45 | OUT | RUN output 46 IN | Origin input (24 V)
47 IN | Alarm input 48 IN | General-purpose input
49 IN | Positioning completed input 50 IN | Input common

2-11
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2-3 External 1/0 Circuit

External Signal Connector
CN4: For axes 1 and 2

Pin

Allocation number /10 Name number /10 Name
Common 1 IN | Input common 2 IN | Input common

3 IN | Forward direction limit input 4 IN | Reverse direction limit input
Axis 2 5 IN | Origin input (24 V) 6 IN | Origin proximity input

7 IN | Emergency stop input 8 IN | Interrupt input

9 IN | Forward direction limit input 10 IN | Reverse direction limit input
Axis1| 11 IN | Origin input (24 V) 12 IN | Origin proximity input

13 IN | Emergency stop input 14 IN | Interrupt input

15 16

- 17 Not used (Do not use.) 18 Not used (Do not use.)
19 20
CN3: For axes 3 and 4

location numer IIo Name nu:';er o Name
Common 1 IN | Input common 2 IN | Input common

3 IN | Forward direction limit input 4 IN | Reverse direction limit input
Axis4| 5 IN | Origin input (24 V) 6 IN | Origin proximity input

7 IN | Emergency stop input 8 IN | Interrupt input

9 IN | Forward direction limit input 10 IN | Reverse direction limit input
Axis 3| 11 IN | Origin input (24 V) 12 IN | Origin proximity input

13 IN | Emergency stop input 14 IN | Interrupt input

15 Not used (Do not use.) 16 Not used (Do not use.)

17 IN MPG phase B (+) and encoder 18 IN MPG phase B (-) and encoder
MPG phase B (+) phase B (-)

19 IN MPG phase A (+) and encoder 20 IN MPG phase A (-) and encoder

phase A (+)

phase A (-)

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Installation and Wiring

2-3 External 1/0O Circuit

@ Reference

+The pin numbers on the external signal connector and the terminal numbers on the terminal block
(XW2B-20G4, XW2B-20G5, or XW2D-20G6) correspond as follows:

XW2B-20G4 or XW2B-20G5 Terminal Block

The pin numbers on the external signal connector are the same as the terminal numbers on

the terminal block.
XW2D-20G6 Terminal Block

The odd pin numbers on the external signal connector correspond to the terminal numbers in

the A row on the terminal block.

The even pin numbers on the external signal connector correspond to the terminal numbers

in the B row on the terminal block.

Pin number on external signal connector

Corresponding terminal number on terminal
block

1

A1

B1

A2

B2

A3

Ol | M| WO DN

B3
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2-3 External 1/0 Circuit

I CJ1W-NC214 (Open Collector Output Type)

Servo Drive Connector
CN1: For axes 1 and 2

Alocgion | "™ | o Name Pin 1 1o Name
number number
¢ 1 IN | 24-V power supply for output 2 IN | 24-V power supply for output
ommon
3 IN | 24-V ground for output 4 IN | 24-V ground for output
5 IN | Input common 6 IN | General-purpose input
7 IN | Positioning completed input 8 IN | Origin input (24 V)
9 IN | Alarm input 10 | OUT | General-purpose output
11 | OUT | RUN output 12 | OUT | Alarm reset output
- - Error counter reset output
2 13 | OUT | Torque limit output 14 | OUT (with 1.6 kQ limit resistance)
©
= Forward direction pulse output
L 15 | OUT | Error counter reset output 16 | OUT . s .
% (with 1.6 kQ limit resistance)
€ N Reverse direction pulse output
qé’ 17 | OUT | Forward direction pulse output 18 | OUT (with 1.6 k< limit resistance)
(U . .
5 19 | ouT R_everlse direction pulse output and 20 IN | Encoder phase A (-)
c direction output
o
21 IN | Encoder phase A (+) 22 IN | Encoder phase B (-)
23 IN | Encoder phase B (+) 24 IN | Encoder phase Z (-)
25 IN | Encoder phase Z (+) 26 | OUT | SEN output
27 | OUT | Signal ground (axis 1) 28 | OUT | Signal ground (axis 2)
29 | OUT | SEN output 30 IN | Encoder phase Z (-)
31 IN | Encoder phase Z (+) 32 IN | Encoder phase B (-)
33 IN | Encoder phase B (+) 34 IN | Encoder phase A (-)
Reverse direction pulse output
E 35 IN| Encoder phase A (+) 36 | out (with 1.6 kQ limit resistance)
x
o Reverse direction pulse output and Forward direction pulse output
f 37 jout direction output 38 | out (with 1.6 kQ limit resistance)
c
[}
£ S Error counter reset output
qé’ 39 | OUT | Forward direction pulse output 40 | OUT (with 1.6 kQ limit resistance)
% 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
hE. 43 | OUT | Torque limit output 44 | OUT | General-purpose output
45 | OUT | RUN output 46 IN | Origin input (24 V)
47 IN | Alarm input 48 IN | General-purpose input
49 IN | Positioning completed input 50 IN | Input common

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)

214

BuLlIp pue uoijejjeisu|



Installation and Wiring

2-3 External 1/0O Circuit

External Signal Connector
CN2: For axes 1 and 2

location nuf‘i]';er o Name nu':'l‘)er o Name
Common 1 IN | Input common 2 IN | Input common

3 IN | Forward direction limit input 4 IN | Reverse direction limit input
Axis2| 5 IN | Origin input (24 V) 6 IN | Origin proximity input

7 IN | Emergency stop input 8 IN | Interrupt input

9 IN | Forward direction limit input 10 IN | Reverse direction limit input
Axis1| 11 IN | Origin input (24 V) 12 IN | Origin proximity input

13 IN | Emergency stop input 14 IN | Interrupt input

15 Not used (Do not use.) 16 Not used (Do not use.)

17 IN MPG phase B (+) and encoder 18 IN MPG phase B (-) and encoder
MPG phase B (+) phase B (-)

19 IN MPG phase A (+) and encoder 20 IN MPG phase A (-) and encoder

phase A (+) phase A (-)

@ Reference

+The pin numbers on the external signal connector and the terminal numbers on the terminal block
(XW2B-20G4, XW2B-20G5, or XW2D-20G6) correspond as follows:

XW2B-20G4 or XW2B-20G5 Terminal Block
The pin numbers on the external signal connector are the same as the terminal numbers on
the terminal block.

XW2D-20G6 Terminal Block
The odd pin numbers on the external signal connector correspond to the terminal numbers in
the A row on the terminal block.
The even pin numbers on the external signal connector correspond to the terminal numbers
in the B row on the terminal block.

Corresponding terminal number on terminal
block

1 A1
B1
A2
B2
A3
B3

Pin number on external signal connector

Ol | | WO DN
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2-3 External 1/0 Circuit

I CJ1W-NC414 (Open Collector Output Type)

Servo Drive Connector

CN2: For axes 1 and 2
CN1: For axes 3and 4

location nu:'l‘)er o Name nuf;;er o Name
1 IN | 24-V power supply for output 2 IN | 24-V power supply for output
Common 3 IN | 24-V ground for output 4 IN | 24-V ground for output
5 IN | Input common 6 IN | General-purpose input
7 IN | Positioning completed input 8 IN | Origin input (24 V)
9 IN | Alarm input 10 | OUT | General-purpose output
o 11 | OUT | RUN output 12 | OUT | Alarm reset output
E 13 | OUT | Torque limit output 14 | ouT (E\Arl'lr%r ;’%”E;f:ﬁff;;ﬁgﬁie)
@
§ 15 | OUT | Error counter reset output 16 | OUT E;m’ir% igeﬁ:;?? rg;':tz r?g;';m
E 17 | OUT | Forward direction pulse output 18 | OUT E;;f ;sg iiggeﬁ:]?tnrggilsstzr?sg;Ut
(]
g 19 | ouT S:(;’%ﬁeecct’ii;cg&m“'se output 20 | IN | Encoder phase A (-)
;_‘; 21 IN | Encoder phase A (+) 22 IN | Encoder phase B (-)
23 IN | Encoder phase B (+) 24 IN | Encoder phase Z (-)
25 IN | Encoder phase Z (+) 26 | OUT | SEN output
27 | OUT | Signal ground (axis 1 and axis 3) 28 | OUT | Signal ground (axis 2 and axis 4)
29 | OUT | SEN output 30 IN | Encoder phase Z (-)
31 IN | Encoder phase Z (+) 32 IN | Encoder phase B (-)
33 IN | Encoder phase B (+) 34 IN | Encoder phase A (-)
<
E 35 | IN |Encoder phase A (+) 36 | OUT ﬁ:’ﬁsg igel‘i’rt:]‘i’t”ré’;':;r‘l’é‘;‘)’“t
§ | o7 [ our |Seyemedrectonpusmoubut g oy | Foar deton e st
9]
:é' 39 | OUT | Forward direction pulse output 40 | OUT I(fArlirar 'f%uigiirrsifi;ﬁgale)
qg)v 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
g 43 | OUT | Torque limit output 44 | OUT | General-purpose output
h% 45 | OUT | RUN output 46 IN | Origin input (24 V)
47 IN | Alarm input 48 IN | General-purpose input
49 IN | Positioning completed input 50 IN | Input common

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Installation and Wiring

2-3 External 1/0O Circuit

External Signal Connector
CN4: For axes 1 and 2

Pin

Pin

Allocation number 110 Name number 110 Name
Common 1 IN | Input common 2 IN | Input common
3 IN | Forward direction limit input 4 IN | Reverse direction limit input
Axis 2 5 IN | Origin input (24 V) 6 IN | Origin proximity input
7 IN | Emergency stop input 8 IN | Interrupt input
9 IN | Forward direction limit input 10 IN | Reverse direction limit input
Axis 1 11 IN | Origin input (24 V) 12 IN | Origin proximity input
13 IN | Emergency stop input 14 IN | Interrupt input
15 16
- 17 Not used (Do not use.) 18 Not used (Do not use.)
19 20
CN3: For axes 3 and 4
Allocation nu':';er o Name nu':l’l‘)er o Name
Common 1 IN | Input common 2 IN | Input common
3 IN | Forward direction limit input 4 IN | Reverse direction limit input
Axis 4 5 IN | Origin input (24 V) 6 IN | Origin proximity input
7 IN | Emergency stop input 8 IN | Interrupt input
9 IN | Forward direction limit input 10 IN | Reverse direction limit input
Axis 3 11 IN | Origin input (24 V) 12 IN | Origin proximity input
13 IN | Emergency stop input 14 IN | Interrupt input
15 Not used (Do not use.) 16 Not used (Do not use.)
17 IN MPG phase B (+) and encoder 18 IN MPG phase B (-) and encoder
MPG phase B (+) phase B (-)
19 IN MPG phase A (+) and encoder 20 IN MPG phase A (-) and encoder
phase A (+) phase A (-)
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2-3 External 1/0 Circuit

@ Reference

+The pin numbers on the external signal connector and the terminal numbers on the terminal block
(XW2B-20G4, XW2B-20G5, or XW2D-20G6) correspond as follows:

XW2B-20G4 or XW2B-20G5 Terminal Block
The pin numbers on the external signal connector are the same as the terminal numbers on
the terminal block.

XW2D-20G6 Terminal Block
The odd pin numbers on the external signal connector correspond to the terminal numbers in
the A row on the terminal block.
The even pin numbers on the external signal connector correspond to the terminal numbers
in the B row on the terminal block.

Corresponding terminal number on terminal
block

1 A1
B1
A2
B2
A3
B3

Pin number on external signal connector

Ol | | WO DN
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Installation and Wiring

2-3 External 1/0O Circuit

Output Circuit

I Servo Drive Connector Section

Open Collector Output (CJ1W-NC214/NC414)

Constant

voltage

et ——————©

circuit 1.2

| o 34

=
S5 | e
g ] o] 17/39
(&) :
- 4 Lo 1638
c h'% 31.6 kQ (1/2 W)
_g I o] 19/37
- A Lo 1836

aig | 1.6 kQ (172 W)

PIN '

|E| Precautions for Correct Use

24-V power supply for output

24-V ground for output

Forward direction pulse output

Forward direction pulse output (with 1.6-kQ resistance)

Reverse direction pulse output and direction output

Reverse direction pulse output and direction output
(with 1.6-kQ resistance)

+ For the pulse output and error counter reset output, there are 2 types of circuits: one with a 1.6-
kQ (1/2-W) resistance (terminal with limit resistance) and the other without resistance. Use either

type according to the specifications of the power supply and motor driver that you use.

+ Connect a load of 7 mA minimum, but 30 mA maximum (terminal with 1.6-kQ limit resistance: 7
mA minimum, 16 mA maximum) to the output part. If greater current flows, components in the
PCU may malfunction. If you use a pulse output terminal with limit resistance, be sure to select

the forward/reverse direction output method.

(1) Open collector output

-0

AR
Vo

[£:7 N

to 30 mA

Output transistor

« OQutput

(2) Open collector output with
1.6-kQ limit resistance

«Output

7 to 16 mA

+ If the current becomes smaller than 7 mA, install a bypass resistor.

(Circuit example)

PCU

7 mA

24-VDC
power
supply

+

Drive

-

Bypass resistance

2-19
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2-3 External 1/0 Circuit

Line Driver Output (CJ1W-NC234/NC434)

Internal circuit

O+—0 18/36

EI Precautions for Correct Use

>4O 17/39 Forward direction pulse output (+)

o—o 16/38 Forward direction pulse output (-)

>H 19/37 Reverse direction pulse output and direction output (+)

Reverse direction pulse output and direction output (=)

+ Connect a load of 20 mA maximum to the output part. If greater current flows, components in the

PCU may malfunction.

RUN Output, Error Counter Reset Output, Torque Limit Output, General-purpose

Output
Constant
voltage
circuit O 1,2
‘ O 3,4
L O 11/45
: q A
3 [P : .
= I ) :
=] : : o  13/43
° =1
S [ E Xl
© 3 L)
E O 15/41
% L :
= 3 A 14/40
- Lpfe

31.6 kQ (12 W)

o) 10/44

¥

O 12/42

-1

24-V power supply for output

24-V ground for output

RUN output

Torque limit output

Error counter reset output

Error counter reset output (with 1.6-kQ resistance)

General-purpose output

Alarm reset output
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Installation and W

2-3 External 1/0O Circuit

SEN Output

.‘%’
e
'S
T O 26/29  SEN output
8
[
- O 27/28  Signal ground
Input Circuit
I Servo Drive Connector Section
Encoder Input
® O 20/34 Encoder phase A (-)
120 Q
L 0 21/35  Encoder phase A (+)
§ *® O 22/32  Encoder phase B (-)
©
= 120 Q
£
2 ® 0 23/33  Encoder phase B (+)
O 24/30 Encoder phase Z (-)
120 Q
® —0 25/31 Encoder phase Z (+)

2-21
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2-3 External 1/0 Circuit

Origin Input, Positioning Completed Input, Alarm Input, General-Purpose Input

0 5/50

Internal circuit

— T ——0 6/48

— —o0 8/46

—{ ——0 7/49

O 9/47

Input common

General-purpose input

Origin input (24 V)

Positioning completed input

Alarm input

*1. You can specify N.C. or N.O. by setting axis parameters. For details, refer to "I/O Function Setting" on page 5-18.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Installation and W

2-3 External 1/0O Circuit

2-23

I External Signal Connector Section

Limit Input, Origin Proximity Input, Origin Input, Emergency Stop Input, Interrupt

Input

77

77

77

77

77

77

I 750 Q
750 Q
750 Q
750 Q

750 Q

750 Q

o 1,2/21,22 Input common

4.7 kQ
—— ——0 9/3/29/23 Forward direction limit input

4.7 kQ
—— ———o0 10/4/30/24  Reverse direction limit input

4.7 kQ
—— ——0 12/6/32/26  Origin proximity input

4.7 kQ
L [+ 0o 11/5/31/25  Origin input (24 V)

4.7 kQ
— —o0 14/8/34/28 Interrupt input

4.7 kQ

{1 0 13/7/33/27  Emergency stop input

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



2-3 External 1/0 Circuit

MPG and External Encoder Input

330 Q

680 Q

-0 19/39

=

330 Q

330 ©

O 20/40

o 17/37

680 Q

~l

A

O 18/38

330 Q

MPG phase A (+) and encoder phase A (+)

MPG phase A (-) and encoder phase A (-)

MPG phase B (+) and encoder phase B (+)

MPG phase B () and encoder phase B (-)

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Installation and Wiring

2-3 External 1/0O Circuit

Electrical Specifications of I/Os

I Output Specifications

External Power Supply

Item Specification
Rated voltage 24 VDC

Allowable power supply voltage range | 21.6 to 26.4 VDC

Pulse Output

Item Specification
Output voltage RS-422-A line driver level (AM26C31 or
equivalent)
Line driver output Maximum load current 20 mA

Maximum output frequency | 4 Mpps

Rated voltage 51024 VDC
Load voltage range 47510 26.4 VDC
Maximum load current 30 mA
Open collector output 16 mA (terminal with 1.6-kQ limit resistance)
Leakage current 0.1 mA maximum
Residual voltage 0.2 V maximum

Maximum output frequency | 500 kpps

Error Counter Reset Output

Item Specification
Rated voltage 51024 VDC
Load voltage range 4.75t0 26.4 VDC
Maximum load 30 mA
current range 16 mA (terminal with 1.6-kQ limit resistance)
Leakage current 0.1 mA maximum
Residual voltage 1.0 V maximum

2-25 CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



2-3 External 1/0 Circuit

SEN Output

Item

Specification

Maximum load current

10 mA

Leakage current

10 pA maximum

Residual voltage

0.8 V maximum

Other Control Outputs

Item Specification
Rated voltage 12t0 24 VDC
Load voltage range 10.2t0 26.4 VDC

Maximum load current

0.1 A/point, 1.0 A/common

Leakage current

0.1 mA maximum

Residual voltage

1.5V maximum

ON response time

0.1 ms maximum

OFF response time

1 ms maximum

I Input Specifications

Encoder Input

Item

Specification

Line receiver input
(Servo Drive connector)

Input voltage RS-422-A line driver level (AM26C31 or equivalent)

Input impedance 120 Q

Single-phase: 4 MHz
Phase difference input: 1 MHz (multiplication of 4
times: 4 MHz)

Maximum input
frequency

MPG and External Encoder Input

Item

Specification

Photocoupler input
(External signal
connector)

Input voltage RS-422-A line driver level (AM26C31 or equivalent)

Input current 10 mA typ

Maximum input
frequency

Single-phase: 1 MHz
Phase difference input: 500 kHz (Quadruple: 2 MHz)

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Installation and Wiring

2-3 External 1/0O Circuit

Other Control Inputs

Item Specification
Input voltage 20.4 to 26.4 VDC
Input current 4.9 mA typ (24 VDC)

ON voltage/current

19 VDC minimum/3 mA minimum

OFF voltage/current

5.0 VDC maximum/1 mA maximum

ON response time

50 us maximum

OFF response time

0.2 ms maximum

2-27
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2-4 Wiring

2-4 Wiring

|
This section explains connection examples for a motor driver.
Before you actually connect the motor driver, check the specifications of the motor driver which
you will use.
The wiring length between the PCU and motor driver should be maximum 3 m in the case of
open collector output, or maximum 10 m in the case of line driver output.

Output Connection Examples

If the output transistor at the pulse output part is OFF, pulses are not output.
When the direction output of the pulse and direction output combination is OFF, it indicates the
reverse direction pulse being output.
Do not share the 24-VDC power supply for pulse output with any other I/O power supply.
Output transistor

ON

OFF

Pulse output in progress

When there is a phase difference Forward Reverse

Forward direction pulse output J ‘ ‘ ‘

Reverse direction pulse output ‘ ‘ ‘ ‘

When there is forward direction/reverse direction pulse output

Forward Reverse

Forward direction pulse output
Reverse direction pulse output

When there is pulse or direction output

Forward Reverse
Direction output J Output ON | Output OFF
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2-4 Wiring

I Connection with Line Driver Output

Connection with Motor Driver of Line Receiver Input Specifications

24-VDC
PCU (line driver output) power
CJ1W-NC234/NC434 supply
+ -
24-VDC J‘ 12

power supply
for output

| 3,4

2
27/28

Motor driver
(line receiver input specifications)

sG

Forward direction

17/39

K

(21}

X X

pulse output m
-

Reverse direction

16/38

19/37

\8

=)

pulse output m
7

X X

18/36

*1. For line receiver connection, connect the signal ground (SG) for the motor driver line receiver input with
the signal ground of the PCU.
*2. This is an auto-reset fuse.

|E| Precautions for Correct Use

+ Make sure the polarities of the 24-V power supply for line driver pulse output are correct. If you
connect the polarities in reverse, components in the PCU may malfunction.

Connection with Motor Driver of 5-VDC Photocoupler Input Specifications

PCU (line driver output)
CJ1W-NC234/NC434

L1z

24-VDC
power
supply

+ —

24-VDC
power supply
for output

O

3,4

Forward direction

Reverse direction

pulse output m
pulse output m

O
J

J

17/39

Motor driver (for 5-V input)

)

16/38

19/37

=)

18/36
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2-4 Wiring

I Connection with Open Collector Output

Connection with Open Collector Output

24-VDC
PCU (open collector output) power
CJ1W-NC214/NC414 supply

Motor driver (for 5-V input)

+ —

1,

24-VvDC 2
3.4

power supply

(Example R =220 Q)

for output *)

. | |_J | X X "/ s Ii“
Forward direction %V\ ;
pulse output aal \ p) 16/38 ) o i N p

«—

»id Approx.
12 mA *+)
Reverse direction :_J 18/36 >< >< o ; V\I;‘;
pulse output q a — P >
h@ : Approx.
12 mA

|E| Precautions for Correct Use

+ In this example, a motor driver of 5-V input drives with a 24-VDC power supply.
Exercise due caution so that the output current of the PCU does not damage the input circuit on
the motor driver side, and there should be enough current to turn ON the circuit.

Connection with Motor Driver of 5-V TTL Input Specifications

24-VDC
PCU (open collector output) power
CJ1W-NC214/NC414 supp|y
24-VDC L 2 - -
Motor driver (for 5-V input)
power supply I3,4

for output 1] 97728
- 17/39 (+) )
Forward direction ] ’ Pulse input
pulse output I i >< ><
)
'e

»ld C
g
19/37 ) N
Reverse direction ! ’ > Direction input
pulse output I i >< ><
»lg— 0 C
L))

*1. This is an auto-reset fuse.
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2-4 Wiring

I Output Part of Servo Drive Connector

This section shows connection examples of the RUN output, torque limit output, error counter
output, alarm reset output and general-purpose output on the Servo Drive connector.

Connection with 24-VDC Power Supply

24-VvDC
PCU power
CJ1W-NC214/NC234/NC414/NC434 supply
Motor driver (for 5-V input)
12+ -
24-VDC
power supply 13'4
for output - 7
|_J | X X /,LV\I#\:
Error counter B ,
reset output q A 14/40 i—_:]i """ :
»ld_s
T 10/44 T
H T WA,
General-purpose A L S
output Y
»id_. 1 — R
€ 111745 R
[ Q :}[ A [, )
RUN output q A o ik bl
b A
L 0712/42 A 7 SN
Alarm | ;s I
reset output q A b
»ig ! = o N
<D 13/43 AL \
S ¢ AN,
Torque | ;s I S
limit output q A T
[P
P4
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Connection with the Parallel Use of 5-VDC Power Supply

24-\/DC 5-VDC
PCU power power
CJ1W-NC214/NC234/NC414/NC434 supply supply
Motor driver (for 5-V input)
12 7 -t -
24-VDC
power supply 13'4
for output
15/41
Error counter :_J
reset output a
»id
10/44 1
[ ) ;
General-purpose Rl ¥
output
o 1 11/45
! 7 ;\
RUN output | A
Ple -
12/42 ;
] G i 4
Alarm | o )
reset output A O
»lg 1 1
] ( 13/43 ‘v
Torque | 1 R
limit output A T

»lg—L
LoN

Connection with SEN Output

PCU
CJ1W-NC214/NC234/NC414/NC434 Motor driver (SEN input)
5V
SEN
output | 26129 |
Signal I 27/28
ground :g T 7
ov
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2-4 Wiring

Input Connection Example

This section shows connection examples of the forward/reverse direction limit input, origin
proximity input, origin input, interrupt input, emergency stop input and encoder input.

I Input Signal

There are an N.O. input or N.C. input for an input. You can use either type by setting axis
parameters. For details, refer to "I/O Function Setting" on page 5-18.

EI Precautions for Correct Use

+ If the switch capacity is small, it may damage the switch. For each input, connect a switch whose
switch capacity is at least 5 mA.

+ Depending on the setting of the origin search operation pattern, the point at which the origin
proximity input or forward/reverse limit input changes from ON to OFF is used as the timing for the
origin detection. In this case, use a proximity sensor or other chatter-free sensor for the input.

If you use a switch with contacts, the origin position may deviate due to chattering. For information
on setting the origin search operation pattern, refer to "Origin Search Operation" on page 4-24.

+ Use a proximity sensor or other chatter-free sensor for the origin input (24 V).

+ If the signal width of the forward/reverse direction limit input is small, the axis movement may stop
at a position beyond the signal detection position upon limit input. In this case, the limit input may
not function as intended after the reset. Provide a sufficient signal width for the forward/reverse
direction limit input.

Installation and Wiring

Name Connection Pattern Default setting
Forward direction limit input N.C. or N.O. N.C.
Reverse direction limit input N.C. or N.O. N.C.
Origin proximity input N.C. or N.O. N.O.
Origin input (24 V) N.C. or N.O. N.O.
Interrupt input N.C. or N.O. N.O.
Emergency stop input N.C. or N.O. N.C.
General-purpose input N.C. or N.O. N.O.
Positioning completed input N.C. or N.O. N.O.
Drive alarm input N.C. or N.O. N.C.
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2-4 Wiring

I Servo Drive Connector

Encoder Input

PCU
CJ1W-NC214/NC234/NC414/NC434

24-VDC
power supply

+) ]

P

Py 3. 1’2
24-V L
power supply
for output T 3.4
27/28
20/34
Encoder phase
A input
21/35
22/32
Encoder phase I
B input
23/33
| 241302
Encoder phase
Z input
[ 25/31

*1. For line receiver connection, connect the signal ground (SG) for the motor driver line receiver input with

the signal ground of the PCU.

*2. One of the following can be selected as the origin input: Encoder phase Z (+, —) on the Servo Drive
connector, origin input (24 V) on the Servo Drive connector, or the origin input (24 V) on the external
signal connector. If the phase Z output from the Servo Drive is a line-driver output, use the encoder
phase Z (+, -). Also, set the Origin Input Signal Selection axis parameter to 0 (use Z-phase input as

the origin).

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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2-4 Wiring

2-35

Origin Input, Positioning Completed Input, Alarm Input, General Purpose Inputs

PCU

CJ1W-NC214/NC234/NC414/NC434

24-VDC

General-
purpose
input

Origin input

Positioning
completed
input

Alarm input

power supply

5/50 Motor driver

6/48 s ,

aJ
]

et |

749 |

. | T

9/47

0

*1.

One of the following can be selected as the origin input: Encoder phase Z (+, —) on the Servo Drive
connector, origin input (24 V) on the Servo Drive connector, or the origin input (24 V) on the external
signal connector. If the phase Z output from the Servo Drive is an open-collector output, use the origin
input (24 V). Also, set the Origin Input Signal Selection axis parameter to 0 (use Z-phase input as the

origin).
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2-4 Wiring

I External Signal Connector n

Limit Input, Origin Proximity Input, Origin Input, Emergency Stop Input, Interrupt

Input

24-VDC a
PCU pfwer supply s_
CJ1W-NC214/NC234/NC414/NC434 B -
L1,2/21,22 Q
,,,,,,, -~
Forward direction 2 19/3/29/23 (o)

imiti A 0 O
fmit input o — ¢ N.OJ/N.C. bit >

Reverse direction A
imitinput ~~ * YA 1014130124 5. o
- 1 O ' ——=o N.O./N.C. bit

: | E
Origin proximity 7 W& 12613226 5. =
input ' T 3 L e N.OJ/N.C. bit 2
‘ ! (7a)

Origin input # Y& ;
; ‘ %p N.O./N.C. bit
B

"1
115131125 &5

9

Interrupt input # Y& !

H e
[]

14/8/34/28 .0 O-
O ! —— N.O./N.C. bit

[]

e bt b b e

- ‘ :

Emergency i YA ‘; E] o0 O

stop input i/ 1 Pl :»o O-I N.O./N.C. bit
,,,,,,, - T e __ e

*1. One of the following can be selected as the origin input: Encoder phase Z (+, —) on the Servo Drive
connector, origin input (24 V) on the Servo Drive connector, or the origin input (24 V) on the external
signal connector. If the origin signal is input from an external device, use the origin input (24 V). Also,
set the Origin Input Signal Selection axis parameter to 1 (use external origin input).

MPG and External Encoder Input

PCU
CJ1W-NC214/NC234/NC414/NC434

MPG and external encoder*1

19/39
()
N |
MPG phase V§ j<]
A input N ,_
-
20/40
17137
] 1 +)
MPG phase '\\ 3 I_j<]
B input N ,—
-
18/38

*1. Provide an external power supply for MPG and external encoder.
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2-4 Wiring

Wiring of Connectors

+ This PCU does not come with any connector.

+ A dedicated cable is available as an option. For details, refer to "Connection with Dedicated Cable"
on page 2-48.

+ MIL connectors are used.

I Servo Drive Connector

Connector type Model
Flat-cable connector XG4M-5030-T"1
Sock XG5M-5032-N"2
; ocket C
IQC connector for discrete XG5M-5035-N"3
wires
Hood cover XG58-5022 (horizontal)

*1. This connector comes with a strain relief. To connect to the PCU, use a connector with strain
relief.

*2. The applicable wire is AWG24 (UL-1061).
*3. The applicable wire is AWG28 to 26 (UL-1007).

Configuration Diagram for IDC Connector for Discrete Wires

| Socket | | Wires | |Connectioncomplete| | Hood cover | | Usage type

Discrete wires

For Servo Drive connector

+ +
Double rows
Double rows with polarity guide
(locking possible)
IDC tool
Simple IDC tool
XY2B-7006

2-37 CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Hood Cover Installation Method for IDC Connector for Discrete Wires

. Insert tab A on one hood cover into the socket.

Binding band

Insert tab B on the hood cover into C of the other hood cover.

Tighten with a binding band.

The above drawing shows a vertical hood cover. The Servo Drive connector only accepts a
horizontal hood cover, but the installation method is the same.

Configuration Diagram for IDC Connector for Discrete Wires

46.4

Horizontal Hood Cover

DDDDDDDDDP_D]D[IDDDDDDD

‘\ 68.1

14.4

51.

Assembly dimensions drawing
MIL plug-+horizontal-type hood cover

|

P €
-+

5 &8
7.6+

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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2-4 Wiring

I External Signal Connector

Connector type Model

Flat cable connector XG4M-2030-T"

*1. This connector comes with a strain relief. To connect to the PCU, use a connector with strain
relief.

To connect discrete wires to an external signal connector, use a cable with crimped terminals
for discrete wires.

XW2Z-xxxF Wiring diagram
- XG4M-2030-T
(Joint side) Fork terminal
(M3.5)
! @—=<20

(B @—— 18

Triangle mark »| c1

Connector Pin Number Correspondence Table

Fork Wire core Insulator Connector
terminal number color LCULIETS LLCCICT number

1 Blue 0J Red 1<

2 1 Blue UJ Black 2

3 Peach U Red 3

4 2 Peach U Black 4

5 Green O Red 5

6 ° Green 0J Black 6

7 Orange 0J Red 7

8 ‘ Orange (] Black 8

9 Gray [l Red 9
10 | ° Gray ] Black 10

11 Blue 0 Red 11
12| ° Blue 00 Black 12

13 Peach 0 Red 13
R ! Peach 0 Black 14

15 Green 0 Red 15
16| ® Green U Black 16

17 Orange L Red 17
18| ° Orange 0 Black 18

19 Gray ] Red 19
20 | 10 Gray L] Black 20
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Wiring Precautions

Electronic control devices may cause position deviation or other malfunctions due to noise
from surrounding power supply lines, external loads, etc.

In many cases it is difficult to simulate malfunctions caused by noise, which means that it takes
time to identify their cause.

Implement the measures below to prevent malfunctions by noise and thereby enhance the
system reliability.

+ For the sizes and materials for wiring, use wires or cables of the diameter which is specified in
the operation manual of your motor driver.
Wire the power lines (AC power supply, motor power line) separately from the control lines
(pulse output line, external I/O signal line). Do not place them in the same duct or bundle them
together.

+ Do not share the 24-VDC power supply for pulse output with any other I/O power supply.

+ For the control line, use a sheathed, shielded cable.

+ Be sure to install a surge absorber for any inductive load (such as a relay or solenoid).

For DC relay For AC relay
©)

DC
-~ & Surge absorption RY Surge absorber
diode
e
oH—b O———
For solenoid

e

SOL Surge absorber

(Example: Okaya Electric Industries Co., Ltd. CR-50500, etc.)

% Reference

+ Install a surge absorption diode or surge absorber as close as possible to the relay. Also, use a
surge absorption diode whose dielectric strength is at least 5 times the circuit voltage.

+ When you share the power supply with an electrical welder or electrical discharge machine, or
when a source of high-frequency noise is located nearby, noise may enter the power supply line.
In this case, insert a noise filter in the input part of the power supply.

+ Ground to 100Q or less, and use as thick a wire as possible which has a wire size of 1.25 mm? or
greater.

¢+ For the power line, we recommend using a twisted-pair cable.
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2-5 Connection Examples for Different Types of Motor Drive

2-5  Connection Examples for Different Types of Motor Drive

This section shows examples of wiring axis 1 and axis 3. When you use axis 2 and axis 4,
check the connector pin numbers and wire in the same manner.
For details, refer to "External I/O Circuit" on page 2-8.

EI Precautions for Correct Use

+ Use a shielded cable to connect a stepping motor driver or Servo Drive. Connect the shield to the
FG on the driver side.

Connection Examples for Stepping Motor

This is an example when you use a stepping motor and connect an external sensor to the origin

input.
(Example) ORIENTAL MOTOR Co., Ltd.
PCU (open collector) stepping motor drive
CJIW-NC214/NC414 Shield | B}_<D514L—A
Servo Drive connector 1 1 Stepping motor

— I —+CW PK564AE
pulse output 16 : ] -CW

(with 1.6-kQ resistance) : i
1 X +CCW
Reverse direction —><:><:><:><:
pulse output 18 —-CCW
(with 1.6-kQ resistance) oo ‘jT
FG

24-\ power supply |I

for output + 24 VDC
24-V GND E
for output
External signal connector
Input common | 1
Ji 24 VvDC
Origin input ﬁ ‘
< 24V 0 V|OMRON proximity switch
S E2R-A01
i) (NPN output type)
Forward direction 9 —
limit input N.C. bit
Reverse direction 10 —
limit input N.C. bit
Origin
T 12
proximity input N.O. bit
Emer_gency 13 —
stop input N.C. bit
Interrupt input | 14
N.O. bit
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Connection Examples for Servo Drive

Use a Servo Drive, and use the encoder phase Z as the origin input.

In this example, we use OMRON Servo Drive.

Use the positioning completed (INP) of the Servo Drive as the Origin Search Completed and
positioning completed.

Set the Servo Drive so that the position completed remains OFF while the motor is operating
and turns ON when it stops.

If you do not connect or set the positioning completed signal of the Servo Drive properly, Origin
Search may not complete or the positioning completed flag may not turn ON.

I Connection Examples for OMNUC G5/G-series Servo Drive

Example of Connection with Line Driver (CJ1W-NC234/NC434)

PCU (line driver) (Example) OMRON
CJ1W-NC234/NC434 Servo Drive
. R88D-GTxxx
Servo Drive connector Shield

3 o A XX X A owo RBBM-Gx

Forward direction pulse output

Forward direction pulse output h

19 | ; L A 46 | +ccwLD
j 18 | ... 47 | -ccwLp
— 7 |+2aviN

5

24-V power supply foroutput | 1 ——¢ !
3
7

Reverse direction pulse output

Reverse direction pulse output

Input common

2% |+
24-V GND for output Ve
Positioning completed input E INP
ﬁ INPCOM
Alarm input 9 z /ALM
— 36 | ALMCOM

H

|

Encoder phase A+ % ..." 2; ii

Encoder phase A—

Encoder phase B+ | 23 | ... % iz

Encoder phase B | 22| : 148 |
Encoder phase Z+ 25 ; : 23 |+Z
Encoder phase Z- Z ... E A
RUN output T ‘ E RUN
Alarm reset output T E RESET
Torque limit output i z GSEL
Error counter reset output ? : ; ? ECRST

|
H

SEN output 26 20 | SEN
1 X X X s senann

Signal ground

External signal connector ‘L Shell| FG
+24 VvDC
Input common 1 } |
Origin proximity input signal | 12
N.O. bit
9
Forward direction limit input signal N.C. bit
R tion limit input | 10
everse direction limit input signa NG b
) ) F—
Emergency stop input signal | 13
gency siop Input sig N.C. bit
Interrupt input signal 14
N.O. bit

Note 1. This is a line driver input for G5/G-series Servo Drive. To use this input, set Pn005 (Command
Pulse Input Selection) of the G5-series Servo Drive or Pn40 (Command Pulse Input Selection) of
the G-series Servo Drive to 1 (line driver input).

Note 2. Connect as shown here because the PCU handles forward direction commands as CW direction
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2-5 Connection Examples for Different Types of Motor Drive

and phase A advance pulses (selectable by the pulse output direction selection parameter).
Note 3. For a G5-series Servo Drive, the default settings are used for the control I/O signals.
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Example of Connection with Open Collector (CJ1W-NC214/NC414)

PCU (open collector) (Example) OMRON
CJ1W-NC214/NC414 Servo Drive
R88D-GTxxx

Servo Drive connector

Shield

Forward direction pulse output

(with 1.6-kQ resistance) 16

Reverse direction pulse output

e

(with 1.6-kQ resistance)

3 |+ow™2
EICW

5 |+cow
%I—ch

Input common

+

24-V power supply for output

+

2% |+

24-V GND for output 3

VDC T !

j +24VIN

39 | INP

Positioning completed input | 7

38 | INPCOM

H

[s

Alarm input

37 |/ALM
36 | ALMCOM

Servomotor

( 2( R88M-Gx

M PuE uonejjejsuj

BuLll

H

Encoder phase A— 20 ... 22 |-A

Encoder phase B+ i ‘ : ﬁ +B
Encoder phase B- 22 .... 48 |-B

Encoder phase Z+ 25 : : 23 |+Z
Encoder phase Z— z ... Z -Z
RUN output 11| : ‘ E RUN
Alarm reset output Z E RESET
Torque limit output E z GSEL
Error counter reset output ? : : ? ECRST

H

SEN output | 26 | A 20 | sEN
Signal ground | 27 | .... 13 | SENGND

External signal connector M Shell | FG
+ J24 VDC

1 I

‘ r

Input common

Origin proximity input signal | 12
N.O. bit

9
Forward direction limit input signal N.C. bit

R I || 10
everse direction limit input signa N.C. bit
Emergency stop input signal | 13 N.
N.C. bit

Interrupt input signal 14
N.O. bit

Note 1. Use the photocoupler input of the G5/G-series Servo Drive. To use this input, set Pn005
(Command Pulse Input Selection) of the G5-series Servo Drive or Pn40 (Command Pulse Input
Selection) of the G-series Servo Drive to 0 (photocoupler input).

Note 2. Connect as shown here because the PCU handles forward direction commands as CW direction
and phase A advance pulses (selectable by the pulse output direction selection parameter).

Note 3. For a G5-series Servo Drive, the default settings are used for the control 1/O signals.
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I Connection Examples for SMARTSTEP2 Series Servo Drive

Example of Connection with Line Driver (CJ1W-NC234/NC434)

PCU (line driver) (Example) OMRON
CJ1W-NC234/NC434 Servo Drive
. R7D-BPxxx
Servo Drive connector Shield

: ‘ 1 Servomotor
X OO0 QR%M'GX

Forward direction pulse output (+
Forward direction pulse output (-

)
Reverse direction pulse output (+) | 19 . . . 24 | +CCW
Reverse direction pulse output () | 18 ; 25 |-CCW

Input common 5 1 |+24VIN
24-V power supply for output 1 m 71_3

\VDC T !
24-V GND for output 3 :
Positioning completed input | 7 10 | INP

‘ 13 | OGND

Alarm input 9 9 |[/ALM
Eresderpraseds 2 N N X e
Encoder phase A— 20 ... 16 |-A

Encoder phase B+ i ‘ : ﬁ +B
Encoder phase B— 22 ... 17 |-B
Encoder phase Z+ | 25 | ‘ 119 |+Z
Encoder phase Z— 24 ...." 20 |-Z

|

RUN output 11 2 |RUN
Alarm reset output 12 3 | RESET
Torque limit output 13 5 | TLSEL
Error counter reset output | 15 4 |ECRST
SEN output 26
Signal ground 27 |
External signal connector M 2% | FG

. 24 VDC
Input common 1 { |
Origin proximity input signal | 12

N.O. bit

9

Forward direction limit input signal N.C. bit
Reverse direction limit input signal | 10 N_

N.C. bit
Emergency stop input signal | 13 N.

N.C. bit
Interrupt input signal 14

N.O. bit

Note 1. Connect as shown here because the PCU handles forward direction commands as CW direction
and phase A advance pulses (selectable by the pulse output direction selection parameter).
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Example of Connection with Open Collector (CJ1W-NC214/NC414)

PCU (open collector) (Example) OMRON

CJ1W-NC214/NC414 Servo Drive
. R7D-BPxxx
Servo Drive connector Shield
1 S t
22 | +CW ervomotor
Forward direction pulse output 16 ....n 23 | —cw R88M-Gx
(with 1.6-kQ resistance) | ! -
—~ A 24 |+CCW
Reverse direction pulse output '...n
(with 1.6 resistance) 18 : .25 | -Cow
Input common 5 1 |+24VIN

24-V power supply for output 1

4 |+

VDC T !
24-V GND for output 3 |
Positioning completed input | 7 10 | INP

13 | OGND
Alarm input 9 9 | /ALM
Sreederprasens {2y X e
Encoder phase A— 20 ... 16 [-A
A D T O 8 €3 (= I
cncodor oo | 22— XA XXX A
Encoder phase Z— 24 ... 20 |-Z
RUN output 1 ‘ ; 2 |RUN
Alarm reset output 12 3 | RESET
Torque limit output 13 5 |TLSEL
Error counter reset output | 15 4 |ECRST
SEN output 26 3
Signal ground 27
L{ 26 |FG
24 VDC -

External signal connector

(1]

Input common

Origin proximity input signal | 12
N.O. bit

9
Forward direction limit input signal N.C. bit

R direction limit input signal | 10
everse direction limit input signa N.C. bit
Emergency stop input signal | 13 R,
N.C. bit

Interrupt input signal 14
N.O. bit

Note 1. Connect as shown here because the PCU handles forward direction commands as CW direction

and phase A advance pulses (selectable by the pulse output direction selection parameter).
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2-6 Wiring of Unused Axis

2-6 Wiring of Unused Axis

This section explains what to do when this PCU does not use some axes.

Use the axis parameter [Axis Type] to select whether or not to use a given axis.

Parameter name Function Setting range Unit Defa_lult
setting

Set the axis type. .

Axis Type 0: Physical axis, 1: Virtual axis, Oto2 - 0"

2: Unused axis

*1.With a 2-axis PCU, the default setting is [2] for axis 3 and axis 4.

When virtual axis or unused axis is selected, I/O wiring is not necessary.

@ Reference

+ Select [Physical Axis] for those axes that are actually wired to operate, and set [Unused Axis] for

unused axes.

2-47
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2-7 Connection with Dedicated Cable

2-7 Connection with Dedicated Cable

|
You can use a dedicated cable to save wiring between the Servo Drive and PCU.

Dedicated cables for the 1-axis type and 2-axis type are available. Also, the cable model varies
depending on the type of the connected Servo Drive.

BuLlIp pue uoijejjeisu|

Number Name Model

CJ1W-NC214
CJ1W-NC234

(1) PCU CJ1W-NC414
CJ1W-NC434
R88D-GTxxx

. R88D-WTxxx

(2) Servo Drive R7D-BPxxx
R7D-APxxx

3) Servo Drive connecting cable XW2Z-xxxJ-Gx

(4) External signal connecting cable | XW2Z-xxxX
XW2B-20G4

(5) Terminal block XW2B-20G5
XW2D-20G6
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CJ1W-NC234/NC434 Cable
The table below shows the CJ1W-NC234/NC434 cable.

g’ 2 types of cable are available: One for Servo Drive connection and the other for external signal
= connection.
= | |
% I Servo Drive Connecting Cable
c The Servo Drive connecting cables for the 1-axis type and 2-axis type are available, and
.‘g there’s also a combination of cables to be used depending on the type of the Servo Drive.
L
"g Cable Type
c
Servo Drive Length Cable model
Tm XW2Z-100J-G9
OMNUC G5 Series 1-axis type 5m XW2Z-500J-G9
R88D-KTxxx 10 m XW2Z-10MJ-G9
OMNUC G Series Tm XW2Z-100J-G1
R88D-GTxxx " 2-axis type 5m XW2Z-500J-G1
10m XW2Z-10MJ-G1
Tm XW2Z-100J-G10
1-axis type 5m XW2Z-500J-G10
OMNUC W Series 10m XW2Z-10MJ-G10
R88D-WTxxx 1m XW2Z-100J-G2
2-axis type 5m XW2z-500J-G2
10m XW2Z-10MJ-G2
Tm XW2Z-100J-G12
1-axis type 5m XW2Z-500J-G12
SMARTSTEP2 Series 10m XW2Z-10MJ-G12
R7D-BPxxx 1m XW2Z-100J-G4
2-axis type 5m XW2z-500J-G4
10m XW2Z-10MJ-G4
1m XW22-100J-G11
1-axis type 5m XW2Z-500J-G11
SMARTSTEP A Series 10m XW2Z-10MJ-G11
R7D-APxxx 1m XW2Z-100J-G3
2-axis type 5m XW2Z-500J-G3
10m XW2Z-10MJ-G3

*1. Use the line driver input for command pulses to the G5/G-series Servo Drive. When
you use this cable, set Pn005 (Command Pulse Input Selection) of the G5-series
Servo Drive or Pn40 (Command Pulse Input Selection) of the G-series Servo Drive
to 1 (line driver input).
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2-7 Connection with Dedicated Cable

Connection Configuration and Dimensions
Cable for the 1-axis type
| 1000 |
PCU side 1 |

CJ1W-NC234 :
CJ1W-NC434 _

‘ Servo Drive side !

S S © 251 R88D-KTx
D sollns R88D-GTx
L R88D-WTx

R7D-BPx
R7D-APx

S ~

T

Cable for the 2-axis type

1000 | ‘

1
PCU side 1l

CJ1W-NC234
CJ1W-NC434

] 26|H| 1 Servo Drive side !

~J o
\raI:lo L1 5025 R88D-KTx
| R88D-GTx

|:| ©

©

26|ﬂ| 1 R88D-WTx
50425

R7D-BPx
R7D-APx
*1. The SMARTSTEP2 Series (R7D-BPx) uses a 26-pin connector, while the SMARTSTEP Series (R7D-
APXx) uses a 36-pin connector.
For the cable wiring diagram, refer to "Appendix-3 Servo Drive Connecting Cable".

| L 1000 15

I External Signal Connecting Cable and Terminal Block

This cable connects external signals such as the forward direction limit input, reverse direction
limit input, origin proximity input, origin input, interrupt input and emergency stop input.

Cable Type
Cable model Length
XW2Z-C50X 0.5m
XW2Z-100X 1m
XW2Z-200X 2m
XW2Z-300X 3m
XW2Z-500X 5m
XW2Z-010X 10m

Terminal Block Type

XW2B-20G5 XW2B-20G4 XW2D-20G6

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Installation and Wiring

2-7 Connection with Dedicated Cable

CJ1W-NC214/NC414 Cable

The table below shows the CJ1W-NC214/NC414 cable.
2 types of cable are available: One for Servo Drive connection and the other for external signal
connection.

I Servo Drive Connecting Cable

The Servo Drive connecting cables for the 1-axis type and 2-axis type are available, and
there’s also a combination of cables to be used depending on the type of the Servo Drive.

Cable Type
Servo Drive Length Cable model
OMNUC G5 Series Tm XW2z-100J-G13
1-axis type
R88D-KTxxx 3m XW2Z-300J-G13
OMNUC G Series ) m XW2Z-100J-G5
*1 -axis type
R88D-GTxxx 3m XW2Z-300J-G5
1m XW2Z-100J-G14
1-axis type
OMNUC W Series 3m XW27-300J-G14
R88D-WTxxx 1m XW2Z-100J-G6
2-axis type
3m XW2Z-300J-G6
1m XW2Z-100J-G16
1-axis type
SMARTSTEP2 Series 3m XW2Z-300J-G16
R7D-BPxxx 1m XW2Z-100J-G8
2-axis type
3m XW2Z-300J-G8
1m XW2Z-100J-G15
1-axis type
SMARTSTEP A Series 3m XW2Z-300J-G15
R7D-APxxx 1m XW2Z-100J-G7
2-axis type
3m XW2Z-300J-G7

*1. Use the photocoupler input for command pulses to the G5/G-series Servo Drive.
When you use this cable, set Pn005 (Command Pulse Input Selection) of the G5-
series Servo Drive or Pn40 (Command Pulse Input Selection) of the G-series Servo
Drive to 0 (photocoupler input).

Connection Configuration and Dimensions
Cable for the 1-axis type

| 1000 | 1000 15
PCU side Servo Drive side*1
CJIW-NC214 1 @ a8 R88D-KTx
CJ1W-NC414 ' soll 25 R88D-GTx
© R88D-WTx
R7D-BPx
R7D-APx

-
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2-7 Connection with Dedicated Cable

Cable for the 2-axis type

1000 15
1000 - Jo *
. ' ' ° 26[71 ' Servo Drive side 1
PCU side D R88D-KT
o L sollas -KTx
CJIW-NC214 | |:> R88D-GTx
CJ1W-NC414 o B 2605 1 R88D-WTx
[] H R7D-BPx
Ll s0ldi2s R7D-APx

| 1000 15

L

*1. The SMARTSTEP2 Series (R7D-BPx) uses a 26-pin connector, while the SMARTSTEP Series (R7D-
APX) uses a 36-pin connector.
For the cable wiring diagram, refer to "Appendix-3 Servo Drive Connecting Cable".

I External Signal Connecting Cable and Terminal Block

This cable connects external signals such as the forward direction limit input, reverse direction
limit input, origin proximity input, origin input, interrupt input and emergency stop input.

Cable Type
Cable model Length
XW2Z-C50X 0.5m
XW2Z-100X 1m
XW2Z-200X 2m
XW2Z-300X 3m
XW2Z-500X 5m
XW2Z-010X 10m

Terminal Block Type

XW2B-20G5 XW2B-20G4 XW2D-20G6
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2-8 Wiring Check with CX-Programmer

You can use CX-Programmer to check the wiring.

Manually operate the I/O signals of the Servo Drive connector and external signal connector, except for
the pulse 1/0 signals. Check the wiring of pulse I/O signals by manual operation such as JOG operation.
For manual operation, refer to "Outline of Manual Operation" on page 3-1.

Operating Procedure

1. Connect online to the PLC via CX-Programmer.
2. Open the data setting window of the PCU.

3. Click the [PCU] on the menu and select [Test Run].

When the caution dialog box below appears, read the message carefully. After you confirm a safe
condition, click [OK].

x

CAUTION
This function actually operates the motor and
! 'ﬁ can be dangerous.
L M ake zure to refer to the Operation b anual
before execution.
The following items reguire special attention,

Caonfirmn safety around the operating section.
Preszs the JOG Buttong to operate the motor
at the designated speed. Execute only after
canfirming the safety.

Provide an emergency stop device externally.
There iz a posszibility that the operation on
the personal computer may not stop the
motar operation. To be able to stop the
motor immediately, provide an emengency
stop device externally.

Cautions during O peration

Al commands from CPU are invalid during
operation because of software occupied
mode.

Startz operation. Froceed?

QK I Cancel

EI Precautions for Correct Use

+ When you click [OK], the PCU enters the SOFTWARE EXCLUSIVE mode (Test Run).
For the SOFTWARE EXCLUSIVE mode (Test Run), refer to "Outline of Manual Operation" on page 3-1.




4. When the Test Run Window appears, click the [Wiring Check] tab.
The window below appears.

Test Run - New Unit[Unit Model: C11W-NC234 Unit No.0] x|

"Axis Selecton——————— "Axis Error

EvorCode | 0000

JOGAnching | Direct Dperationl Origin Search  Wiring Check |

r— Output Signal — Input Signal

Alarm reset output | orr ||
zignal

Deviation counter | orr ||
reset output signal

General-purpoze | orr ||
output

RUN output signal ~ Lom]

General-purpose input signal  [om]

Positive direction imit input S|
zignal

Megative direction limit input S|
zignal

Origin proximity input signal — IESE|

Origin input signal | orr ||

o =] o o o
= = = = =

Torque limit output— IESE|

Interupt input zsignal | orr ||
Immediate stop input signal  IESE|
Positioning complete input on |

Servo alarm input signal | orr ||

5. Select the axis whose wiring you want to check.
6. Under [Output Signal] and [Input Signal], gl and m indicate the current status.

7. Under [Output Signal], click _°N | of the output you want to turn ON.
8. Under [Output Signal], click _9FF | of the output you want to turn OFF.






Manual Operation

This chapter explains the manual operation for JOG operation, inching operation

and MPG operation.
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Manual Operation H

3-1 Outline of Manual Operation

3-1 Outline of Manual Operation

Manual operation is necessary to confirm that the motor rotates according to the command. If
you can confirm the motor operation is performed as commanded in manual operation, it also
means that you confirmed the wiring.

Manual operation requires some parameter settings.
This section explains JOG operation, inching operation and MPG operation along with the
minimum required parameters.

Operating Status of PCU

The PCU has these operating status. Operation you can perform with the PLC varies
depending on the operating status.

. PCU status .
perating . . peration
status Explanation of operating status PCU | External External from PLC
ready input output
From the status in which you turn ON the
power supply or execute a restart until the
Initializing unit starts. OFF | Disabled Output cutoff Not possible
In this §tatus, the PCU ready (n+11 word,
bit 15) ! is OFF.
The*I?CU Setup memory area (n word, bit Only the PCU
PCU setupin | 15) "is ON and the PCU ready is OFF. OFF | Disabled Output cutoff Control
progress memory area
can operate.
SOFTWARE | A mode by a CX-Programmer command.
EXCLUSIVE | In this mode, .data trgnsfer by CX- OFF | Disabled Output cutoff Not possible
Mode (Data | Programmer is possible.
Transfer) Ladder program output is disabled.
A mode by a CX-Programmer command. Retain the status
SOFTWARE | In this mode, operation by CX- before the
EXCLUSIVE | Programmer is possible. SOFTWARE .
Mode (Test | Ladder program output is disabled. OFF Enable EXCLUSIVE mode Not possible
Run) (Test Run)
transition.
Normgl The PCU ready is ON. ON Normgl Normal operation Possible
operation operation

*1. n word indicates a Special /O Unit Memory area. You can determine the Special I/O Unit Memory area by the
formula below:
First word in Special I/O Unit Memory area (n) n = 2,000 + 10 x unit number

% Reference

+ Manual operation has two methods in which you perform from CX-Programmer in the
SOFTWARE EXCLUSIVE mode (Test Run), and from the PLC ladder program in normal
operation.

3-1
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3-2 JOG Operation

3-2

JOG Operation

While the JOG is ON, the axis operates in the specified direction at the specified JOG speed
for the specified JOG acceleration time. When you turn OFF the JOG, the axis decelerates
over the specified JOG deceleration time and stops.

JOG operation is possible even when the origin has not been fixed yet.

Operation Procedure

1.

2,

o

Common parameter settings
To perform JOG operation, set [Manual Operation Command Memory Areal.

Axis parameter settings
Set the axis parameters for pulse output, JOG speed data, etc.

Data transfer
Transfer to the PCU the common parameter and axis parameters you set.

Restart of the PCU
The transferred data becomes valid when you restart the PCU.

Put the Servo Drive in operating status and lock the servo.
Select the JOG speed.
Turn ON the JOG bit and perform JOG operation.

Common Parameter Settings

Use CX-Programmer to set the common parameters which you use on the PCU.

. Start CX-Programmer.
. Connect CX-Programmer to the PLC.

Select [PROGRAM Mode] when it is connected to the PLC.

Double-click [IO Table] in the project tree of CX-Programmer.
The I/O Table Window opens on the PLC.

In the 1/0 Table Window, select and double-click the PCU.
The PCU Setting Window opens.

Click [Common Parameter] in the project tree in the PCU Setting Window.
The window for setting [Common Parameter] appears.

Select [Operation Memory Area Allocation Setting] under [Parameter Type].
Click [Manual Operation Command Memory Area Selection].
Select one of five areas: [CIO Area], [WR Area], [HR Area], [DM Area] and [EM Areal].

Enter the first word number under [First Word of Manual Operation Command
Memory Area].

@ Reference

+ If you want to perform JOG operation only, you can operate the axis only with the above common
parameters settings.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 3-2
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3-2 JOG Operation

I Setting Example

Try setting the PCU as follows.

Manual Operation H

To set the PCU this way:
1) Select WR Area] under [Manual Operation Command Memory Area Selection] for 7 on the
previous page.
2) Enter [100] in [First Word of Manual Operation Command Memory Area] for 8 on the
previous page.

+ Select 3 as the PCU unit number.
+ Use [WR Area] for [Manual Operation Command Memory Area] and set 100 words as the first
word of the WR area.

Manual Operation Command Memory Area

The above steps will set W100 to W107 words for [Manual Operation Command Memory Areal).

Words Name Bit Bit name Function
W100 Axis 1 Manual Servo lock The RUN output turns ON the moment the bit turns ON.
Operation 0 If you set the RUN output function to general-
Command purpose output, ON/OFF of this output
Memory area becomes ON/OFF of the RUN output.
5 Override valid Specify whether to enable/disable override.
JOG/Inching Select the JOG speed/inching speed.
6 speed selection Speed 1 is selected when this bit is OFF, while
speed 2 is selected when it is ON.
7 Forward direction | Perform JOG operation or inching operation in
JOG/Inching the forward direction when this bit is ON.
8 Reverse direction | Perform JOG operation or inching operation in
JOG/Inching the reverse direction when this bit is ON.
9 MPG valid MPG operation is enabled when this bit is ON.
14 Deceleration stop | Deceleration stop starts the moment the bit turns ON.
Servo unlock The RUN output turns OFF the moment the bit
15 turns ON
If you set the RUN output function to general-
purpose output, this bit becomes disabled.
W101 Axis 1 override Set the override value in hexadecimal.
0to 15 B You can set a desired value from 1 to 50,000
(0001 to C350 hex), which corresponds to
0.01% to 500.00%.
w102 Axis 2 Manual
Operation Command | 0 to 15 | Refer to the explanation for axis 1.
Memory area
W103 Axis 2 override 0 to 15 | Refer to the explanation for axis 1.
W104 Axis 3 Manual
Operation Command | 0 to 15 | Refer to the explanation for axis 1.
Memory area
W105 Axis 3 override 0 to 15 | Refer to the explanation for axis 1.
W106 Axis 4 Manual
Operation Command | O to 15 | Refer to the explanation for axis 1.
Memory area

3-3
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3-2 JOG Operation

Words Name Bit Bit name Function

W107

Axis 4 override 0 to 15 | Refer to the explanation for axis 1.

Axis Parameter Settings

1.

Click [Axis Parameter] in the project tree in the PCU Setting Window.
The window for setting [Axis Parameter] appears.

. Select [IO Function Selection] under [Parameter Type].

Select the input type for the various connected sensors.

When you want to try JOG operation only with no sensor connected, set [N.O. Bit] for all logic
settings of each input.

Select [Acceleration/Deceleration Setting] under [Parameter Type].

Set [Maximum Speed] and [Starting Speed].

Select [Pulse Output Setting] under [Parameter Type].

Select [Pulse Output Method].

Select [Command Position Unit Setting] under [Parameter Type].

Set [Command Pulse Count Per Motor Rotation] and [Work Travel Distance Per Motor
Rotation].

Select [JOG/ Inching Setting] under [Parameter Type].

Set [JOG/ Inching Speed 1] and [JOG/ Inching Speed 2].

% Reference

+ If you want to perform JOG operation only, other axis parameters need not be changed from their
default values.

I Setting Example

Try setting the PCU as follows.

¢+ Here, because it is a test operation, no sensors are connected.

+ Connect a Servomotor, and set the maximum speed to 3,000 r/min.

+ In accordance with the driver, forward/reverse direction pulse outputs are used for the Servo
Drive.

+ The encoder resolution is 2,000 pulses, and the movement per motor rotation is also 2,000 pulses.

+ The JOG speed is 300 r/min for speed 1, and 600 r/min for speed 2.

To set the PCU this way:

1) For logics of each input of [IO Function Selection] in 2 above, select [N.O. Bit] for all.

2) Set 100 kpps for [Maximum Speed] in 3 above, because the motor speed is 3,000 r/min and
encoder resolution is 2,000 pulses. Accordingly, enter [100000] as the set value.
Also set [0] for [Starting Speed] because you do not set this item for a Servomotor.

3) For [Pulse Output Method] in 4 above, select [Forward/Reverse Direction Pulse Output ]
according to the Servo Drive.

4) [Command Pulse Count Per Motor Rotation] and [Work Travel Distance Per Motor Rotation]
in 5 above are both 2,000 pulses, so enter [2000] for both.

5) [JOG/ Inching Speed 1] in 6 above is 10 kpps, so enter [10000]. [JOG/ Inching Speed 2] is
20 kpps, so enter [20000].
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3-2 JOG Operation

I JOG/Inching Setting

In the setting example, you set only the minimum required data. This section explains [JOG/
Inching Setting] under [Axis Parameter] in details.

H

Parameter name Function Setting range Unit [::ﬁl l:t
c Inching Width Set the amount of movement during X .
[e) inching. If you set this parameter to [0], | 0to 4000 | Command unit? 0
‘E,' the axis operates as JOG.
-
. . . %D
8- é(sge/dlnfhlng Set JOG/inching speed 1. 1 to 4000000"" Comma/r;d unit 1000
@)
, . . )
T égfe/dlnzchlng Set JOG/inching speed 2. 1 to 4000000 Comma/r;d unit 10000
=
c . —
© JQG Acceleration | Set thg acceleration time of JOG 0 to 250000 ms 1000
s Time operation.
:Jrlcr)nGe Deceleration Ss;:gt?o(:]eceleratlon time of JOG 0 to 250000 ms 1000

*1. This setting range is based on the pulse unit.
*2. For the command unit, refer to "Command Position Unit Setting" on page 5-30.

Inching Width

Set the amount of movement per one inching operation. If you set the amount of movement to
[0], the axis functions as JOG operation.

JOG/Inching Speed

Use this parameter as a speed command for JOG operation/inching operation. You can set
two speeds, speed 1 and speed 2, and change the speed during operation.

JOG Acceleration Time and JOG Deceleration Time

Set the acceleration time and deceleration time of JOG operation and inching operation.

For the JOG acceleration time and JOG deceleration time, [Acceleration/ Deceleration Time
Selection] determines their changing patterns.

For details, refer to "Acceleration/Deceleration Setting" on page 5-23 and "Acceleration/
Deceleration Time Selection" on page 5-25.

% Reference

+ The previous setting example did not mention the command unit. However, most axis parameters
use default values, so the command unit is set to one pulse.

+ All setting ranges are based on the pulse unit.
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3-2 JOG Operation

Data Transfer and Restart

Transfer to the PCU the common parameter and axis parameter data you set, and then restart
the PCU.

. In the PCU Setting Window, click the [PCU] menu and select [Transfer Selection [PC
to NC]].

. Select [Specified Data] on the transfer window, tick only [Parameter], and click
[Changed Data].

Also tick [Save to the flash memory after downloading] and click the [OK] button.

Transfer starts and the progress of transfer appears.

. After you save all data to the flash memory, a restart confirmation message
appears. Click [OK].

This completes the transfer and restart.

@ Reference

+ In previous version, you needed to reconnect the PLC power supply or turn ON the unit restart
signal to restart the unit. As a result, the CPU cyclic stopped every time you restarted the unit.
This PCU has a unit setup memory area (n word, bit 15) that can restart the unit alone without
stopping the CPU.

For details, refer to "PCU Setup" on page 8-45.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 3-6
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Manual Operation

3-2 JOG Operation

Timing Chart

The following shows the JOG operation timing chart of axis 1.

PCU ready

Servo lock

Servo lock received

JOG/inching speed selection

Forward direction JOG/inching

JOG/inching speed selection
received

Forward direction JOG/inching
received

Axis busy
JOG start available

During servo unlock

During servo lock (During axis stop)
During JOG/Inching

Pulse output

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF
ON
OFF
ON
OFF
ON
OFF

ON
OFF

—

-
-
L

Time

The positioning operation completed signal turns OFF when the JOG operation starts.

3-7
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3-2 JOG Operation

Program Example

The following shows an example of JOG operation program of axis 1.

|1
(]
Servo Lock Bit

W100.00
i /i O
Servo lock command | Servo Lock N
W100.00 Acknowledged Flag !

W100.08

10
Forward
jogging switch Inch

3 F

Reverse Jogging/

ing Bit

W100.07

|
11
Reverse

Forward Jogging/
jogging switch  Inching Bit

1T
Jogging speed switch

Servo Unlock Bit

W100.07
W100.08
|
i O
WE%OG
W100.15

I I
Servo unlock Servo Unlock 1
command Acknowledged Flag
W100.15

END

Servo Lock Bit

Forward Jogging/Inching Bit

Reverse Jogging/Inching Bit

Jogging/Inching Speed Selection Bit

Servo Unlock Bit

*1 When locking and unlocking the servo from the ladder program, keep the command bit ON until the
Servo Lock Acknowledged Flag or Servo Unlock Acknowledged Flag turns ON in the Axis Status

Memory Area.

@ Reference

+ Other operations cannot be started while jogging is being performed.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Manual Operation H

3-3 Inching Operation

3-3

Inching Operation

Inching operation refers to an operation that moves the axis by a specified distance and then
stops it.

Inching operation uses the same parameters for aforementioned JOG operation. Set the
amount of movement in [Inching Width] under [JOG/Inching Setting], and the unit performs
inching operation. If you set the amount of movement to [0], the unit performs JOG operation.

Operation Procedure

(=2

The procedure is almost the same as the aforementioned JOG operation procedure.

. Common parameter settings

To perform inching operation, set [Manual Operation Command Memory Area].

. Axis parameter settings

Set the axis parameters for pulse output method, inching speed data, etc.

Data transfer
Transfer to the PCU the common parameter and axis parameters you set.

Restart of the PCU
The transferred data becomes valid when you restart the PCU.

Put the Servo Drive in operating status and lock the servo.

. Select the inching speed.
. Turn ON the inching bit to perform inching operation.

Settings of the common parameters are the same as those for JOG operation, so refer to
"Common Parameter Settings" on page 3-2.

Axis Parameter Settings

1.

2,

The axis parameters are also roughly the same as those for JOG operation. Accordingly, this
section explains only the additional parameters that require setting.

Click [Axis Parameter] in the project tree in the PCU Setting Window.
The window for setting [Axis Parameter] appears.

Select [JOG/ Inching Setting] under [Parameter Type].

Set the amount of movement per one inching operation in [Inching Width].

I Setting Example

Try setting the PCU as follows.
+ Assume that one input turns the motor by 0.5 rotation.

To set the PCU this way:
For [Inching Width] in 2 above, set 1,000 pulses to turn the motor by 0.5 rotation, because the
encoder resolution is 2,000 pulses. Enter [1000] as the set value.

Since you have changed the parameter, transfer the parameter data to the PCU and restart
the PCU. For details, refer to "Data Transfer and Restart" on page 3-6.
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3-3 Inching Operation

Timing Chart

The following shows the inching operation timing chart of axis 1.

H

|

(During axis stop)

ON
JOGI/inching speed selection  opf | =
ON | Q
Forward direction JOG/inching orr — | L il [ 3
JOG/inching speed selection oy /" l/‘ N . =
received OFF H | ' ' (@)
Forward direction JOG/ ON H A| = ©
inching received OFF ! ! 2
: ' Q
. ON ! ! =
Axis busy oFF . I—l—l— g
JOG start available ON
During servo locking OFF

|

During JOG/Inching

Inching width f Inching width ]

The positioning operation completed signal turns OFF when inching operation starts.

]

Pulse output

» Time
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3-3 Inching Operation

w

- Program Example
The following shows an example of inching operation program of axis 1.

W100.00
c HI ,I/I' Q Servo Lock Bit
o Servo lock command Servo Lock 1
:.: W100.00 Acknowledged Flag
© |
) Servo Lock Bit
o W100.08 W100.07
o I I ,}/r Q Forward Jogging/Inching Bit
— Forward Reverse Jogging/
g inching switch  Inching Bit
g W100.07 W100.08
E I I ,}/r Q Reverse Jogging/Inching Bit
Reverse Forward Jogging/
inching switch Inching Bit
W100.06
I I O Jogging/Inching Speed Selection Bit
Inching speed switch
W100.15
14} |
{1t F Q Servo Unlock Bit
Servo unlock Servo Unlock 1
command Acknowledged Flag
W100.15
|
Servo Unlock Bit
END

*1 When locking and unlocking the servo from the ladder program, keep the command bit ON until the
Servo Lock Acknowledged Flag or Servo Unlock Acknowledged Flag turns ON in the Axis Status
Memory Area.

% Reference

+ Other operations cannot be started while inching is being performed.
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3-4

MPG Operation

You can use a manual pulse generator (MPG) to handle-feed axes.

Operation Procedure

1.

2,

o

Wire the MPG
Wire the MPG to the external signal connector.

Common parameter settings
To perform MPG operation, set [Manual Operation Command Memory Areal.

Data transfer
Transfer to the PCU the common parameter and axis parameters you set.

Restart of the PCU
The transferred data becomes valid when you restart the PCU.

Put the Servo Drive in operating status and lock the servo.
Select the MPG.
Turn the MPG handle to perform MPG operation.

Common Parameter Settings

1.

Click [Common Parameter] in the project tree in the PCU Setting Window.
The window for setting [Common Parameter] appears.

Select [Operation Memory Area Allocation Setting] under [Parameter Type].

Click [Manual Operation Command Memory Area Selection].
Select one of five areas: [CIO Area], [WR Area], [HR Area], [DM Area] and [EM Areal].

Enter the beginning word number under [First Word of Manual Operation Command
Memory Area].

Select [MPG Magnification Setting] under [Parameter Type].

To change the MPG magnification setting, set a desired magnification (numerator and
denominator) under [MPG Magnification Setting].

You can select from four default settings of 1 time, 10 times, 100 times and 1,000 times.

Settings of the common parameters are the same as those for JOG operation, so refer to
"Common Parameter Settings" on page 3-2. Refer to the next page if you want to change [MPG
Magnification Setting].

@ Reference

+The axis parameters for the MPG input are the same as those for the external encoder axis.
During MPG operation, however, input pulses are not converted into the command unit, but they
are reflected in the output in units of pulses. (Count values which you read with the IORD
instruction are command units.)

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 3-12
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Manual Operation H

3-13

I MPG Magnification Setting

You can change the MPG setting magnification.

Parameter name Function Setting range Unit PN
value
I Set the magnification 1 for MPG
':"(P,\ﬁ m:%r:gsanon pulses. 10000 to 10000 - 1
(Numerator)
MPG Magnification Set the magnification 1 for MPG
1 (Denominator) pulses. 1 to 10000 - 1
(Denominator)
A Set the magnification 2 for MPG
g"(ﬁ r';":%’:gsam“ pulses. 10000 to 10000 - 10
(Numerator)
MPG Magnification Set the magnification 2 for MPG
2 (Denominator) pulses. 1 to 10000 - 1
(Denominator)
I Set the magnification 3 for MPG
g"(P,\fj n'\:':g:g'sam“ pulses. 10000 to 10000 _ 100
(Numerator)
T Set the magnification 3 for MPG
g"fDGe r':garﬁ’irr‘]'gtcoart)'m pulses. 1 to 10000 - 1
(Denominator)
I Set the magnification 4 for MPG
Z”f,\ﬁ m:i?gl:):atlon pulses. ~10000 to 10000 - 1000
(Numerator)
T Set the magnification 4 for MPG
MPG Magnification pulses. 1 t0 10000 _ 1

4 (Denominator)

(Denominator)

I Switching of MPG Magnification

Use a Special I/O Unit Memory area to switch the MPG magnification. You can determine the

Special 1/0 Unit Memory area by the formula below:

First word in Special I/O Unit Memory area (n) n = 2,000 + 10 x unit number

Allocation of MPG Magnification Switching

Name Memory area Bit Description
Select the MPG magnification commonly used by
all units.
MPG magnification nt7 00 to 01 00: Magnification 1 selection

selection

01: Magnification 2 selection
10: Magnification 3 selection
11: Magnification 4 selection

I Setting Example

Select 3 as the PCU unit number.

The MPG magnification becomes bits 00 to 01 of 2037 words.
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3-4 MPG Operation

Timing Chart

The following shows the MPG operation timing chart of axis 1.

H

ON

MPG valid oFF—. L
ON = =
MPG valid received oFF | S
X i c
E : Q
ON —
Axis busy OFF | o
| | 3
Durlr.lg seryo lock ON —I | p
(During axis stop) OFF ' ! Q
. . .
ON I ' o
During MPG operation OFF | =
MPG pulse input M—
Pulse output T > Time
* The positioning operation completed signal turns OFF upon reception of a MPG enable

signal.
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w

- Program Example
The following shows an example of MPG operation program of axis 1. The PCU unit number

is 3.
W100.00
HI % O Servo Lock Bit
Servo lock command | Servo Lock .
W100.00 Acknowledged Flag !
11

11
Servo Lock Bit

MPG operation switch

MPG valid

2
©;

Manual Operation

203700

MPG magnification selection switch 1

O

MPG magnification selection

203701

MPG magnification selection switch 2

MPG magnification selection

=
Oz O
[6)]

HI ,I/r Servo Unlock Bit
Servo unlock Servo Unlock -
command Acknowledged Flag
W100.15

Servo Unlock Bit

END

*1 When locking and unlocking the servo from the ladder program, keep the command bit ON until the
Servo Lock Acknowledged Flag or Servo Unlock Acknowledged Flag turns ON in the Axis Status
Memory Area.

% Reference

+ Other operations cannot be started while MPG is being performed.
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3-5 Manual Operation with CX-Programmer

Manual operation with CX-Programmer makes it possible to perform 5 operations below.

H

+ JOG operation

+ Inching operation
+ Direct operation
+ Origin Search

+ Wiring check

This section explains JOG operation and inching operation.

|E| Precautions for Correct Use

+ When you execute JOG operation, direct operation or Origin Search from CX-Programmer
command, the motor actually operates at the specified speed.

Before you execute operation, thoroughly confirm absence of danger which may be caused by
motor operation.

+ When you operate with CX-Programmer, install an external emergency stop circuit or take other
appropriate measures to safely stop the motor. CX-Programmer may not be able to issue
commands if a computer error, etc. occurs.

+ Click the [Save] button, and the settings are reflected in the axis parameters.

To perform Origin Search from a ladder by using the parameters which you set on the test RUN
window, be sure to click the [Save] button.

uonesadQ jenuepy

Procedure to Open Manual Operation Window

1. On the data setting window of the PCU, click the [PCU] menu and select [Test Run].
When the caution dialog box below appears, read the message carefully. After you confirm a
safe condition, click [OK].

ﬂ

CAUTION

T hiz function actually operates the motor and
L ': can be dangerous.
= tMake zure ta refer to the Operation b anual

before execution.
T he follovwing items require special attention.

Confirm zafety around the operating zection.
Fress the JOG Buttons to operate the motar
at the deszignated zpeed. Execute only after
confirming the safety.

Frovide an emergency stop device externally.
There iz a possibility that the operation on
the perzonal computer may nat stop the
motor operation. To be able to stop the
matar immediately, provide an emergency
ztop device externally.

Cautions during Operation
All commands from CPLU are invalid during
operation becauze of zofbware occupied
mode.

Starts operation. Proceed?

Ok I Cancel I

|E| Precautions for Correct Use

+ When you click [OK], the PCU enters the SOFTWARE EXCLUSIVE mode (Test Run).
For the SOFTWARE EXCLUSIVE mode (Test Run), refer to "Outline of Manual Operation" on page 3-1.
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3-5 Manual Operation with CX-Programmer

2. The manual operation window appears.

Test Run - New Unit[Unit Model: C11¥-NC234 Unit No.0] b

Azis Selection Buis Eror
{ +| Al asis at stop { EnorCode | 0ODD

JOG/Inching I Direct Dperationl Origin Sealchl wiring Checkl

—JOG Setting
—Acceleration Time———————————— — Speed Command
I‘I noo ms |1 ooao pps
- Deceleration Time——————— — Oweride Enable———————
I‘I 000 i [ Ovemide 100 = %

Apply |

— RBUM Signal OM/OFF —— —JOG/Anching Execution

1 J0G Execution
" Inching IU _l:' pulse

RUM Sighal OM

RUN Signial OFF 4 | ‘ h. ‘

JOG Operation/Inching Operation Procedure

1. Select the [JOG/Inching] tab on the aforementioned manual operation window.
The window below appears.

Test Run - New Unit[Unit Model: C11¥-NC234 Unit No.0] |

EvorCode | 0000

JOG/Anching I Direct Dperationl Origin Sealchl ‘wiring Checkl

- | Al axiz at stop

"ﬂxis Selection ".ﬂkis Error

—JOG Setting
—Acceleration Time———————————— — Speed Command
I‘I noo ms |1 ooao pps
- Deceleration Time————————— — Owemide Enable————————
I'I Q0o me [T Ovemide |100 _:I 4

Apply |

— RUM Signal OM/OFF —— —JOG/Anching Execution

& J0G Execution
= Inching ID _lj Pk

RUN Signal ON

RUN Signal OFF 4 | ‘ h. ‘
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3-5 Manual Operation with CX-Programmer

2. Select the axis you want to perform JOG operation/inching operation.

3. Enter the values of acceleration time, deceleration time, speed command and
override for JOG operation/inching operation, and click the [Apply] button.
Be sure to click the [Apply] button before you execute JOG operation/inching operation.

4. If you are using the RUN output of the PCU, click the [RUN Signal ON] button to turn
ON the RUN output.

5. Select [JOG Execution] or [Inching].
If you select [Inching], enter the amount of movement.

6. Execute the operation.
In the case of JOG operation, the axis operates while you press the button.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 3-18
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Defining the Origin

This chapter explains how to determine the origin, such as the origin search
procedure as well as origin return, present position preset and absolute encoder

settings.
4-1 Outline of Defining the Origin.......cccccceeeeeeieeeeieeeeeeeeeeee, 4-1
4-2 Origin Search Procedure...........cccooiiiniinismmnesnnnsseneeenn 4-3
Common Parameter Settings..........cooviiiiiiieeeen 4-3
Axis Parameter Settings ..., 4-10
4-3 Origin Search Operation .......ccccceeeeiiiiiee e 4-24
Origin Confirmation Operation ...........cccooiiiiiiiiiiiie e 4-24
Origin ComMPENSAtION .......ocueeiiiiiiiieie e 4-33
TiMING Chart .....ooooiiiiii e 4-34
4-4 Present Position Preset........ccccccciiiiiiiiiinnnnnnneenn, 4-37
Outline of Operation ... 4-37
Starting Present Position Clear Enable..........ccccccoeeiiiiiiiiiiinnen. 4-37
Present Position Preset ... 4-38
4-5 Origin Search with CX-Programmer...........ccccccoiniiinnnnnnnn. 4-39
Origin Search Procedure ............coooeiiiiiiiiiiiiiieeeee e 4-39
4-6 Absolute Encoder Origin Setting .......ccccevvvvevieriieeieeeeeeee, 4-42
Outline of Operation............ccooviiiiiiiiii e 4-42
Setting Procedure .............uuvveeeeiiiiieieeececeee e 4-43
4-7 Origin Return..........cooovii et 4-45
Axis Parameter Settings .........ccoccei i 4-45
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Defining the Origin

4-1 Outline of Defining the Origin

4-1 Outline of Defining the Origin

To perform positioning of the absolute position for the system that requires positioning, you
must define the origin first.

For example,

If you want to perform positioning to the position (axis 1, axis 2) = (100 mm, 200

mm) in the XY plane as shown below, you must determine the mechanical origin (0,0).
This process of determining the mechanical origin is called defining the origin.

Y axis

« (100,200)

X axis

(0,0)

a—

This PCU has two functions below to determine the mechanical origin:

Name Description
Actually move the motor and use the limit sensor, origin proximity sensor, and input
Origin signal that indicates the origin, to determine the origin.
Search Use the proximity sensor, encoder phase Z, etc. for the input signal that indicates the
origin.
Present Forcibly set an arbitrary value for the position where the motor currently stops to
position determine the origin. This PCU has 3 types of present position preset functions.
preset For details, refer to "Present Position Preset" on page 4-37.

Also, the Origin Return function below is available to return to the origin which you determined
by the above methods.

Name

Description

Origin Return

Positioning is performed to the origin which you determined by Origin Search or present
position preset, from the position where the motor currently stops.

4-1
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4-1 Outline of Defining the Origin

Note that with this PCU, you can run the motor even when the origin is not yet determined
(except for Origin Return).

However, the operation is as follows in this case.

Function Operation
JOG operation, Inching If the origin is not confirmed, the position at power ON is defined
operation, MPG operation, as "0" to control movements.

Speed control

Origin Return Do not use.
When you use this function, a present position unknown error
(error code: 6006) occurs.

Direct Absolute If the origin is not confirmed, the position at power ON is defined
operation movement as "0" to control movements.

Relative
movement

Interrupt
feeding

Memory operation Although you can combine the above speed control, absolute
movement, relative movement and interrupt feeding to operate
the machine, the position at power ON is defined as "0" to control
movements if the origin is not confirmed.

@ Reference

+ If an origin search is performed for an axis that is being used as a virtual axis, revolution for the
axis will continue once the origin search is started. This is because the origin cannot be defined
because there is no origin input, origin proximity sensor input, or other external input signals. A
present position preset can be used to define the origin for virtual axes.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 4-2
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Defining the Origin

4-2 Origin Search Procedure

4-2

Origin Search Procedure

This section explains how to set data for Origin Search with an example of axis 1.

. Common parameter settings

To perform Origin Search, set [Manual Operation Command Memory Area] and [Axis Status
Memory Areal.

. Axis parameter settings

Set the axis parameters for maximum speed, Origin Search Speed, Origin Search Approach
Speed, Origin Search Acceleration Time, Origin Search Deceleration Time, etc.

Data transfer
Transfer to the PCU the common parameter and axis parameters you set.

Restart of the PCU
The transferred data becomes valid when you restart the PCU.

Put the driver in operating status.

Execution of Origin Search
Turn ON the Origin Search signal and perform origin Search.

Common Parameter Settings

10.

4-3

Among the common parameters, you must set [Manual Operation Command Memory Area]
and [Axis Status Memory Areal.

. Start CX-Programmer.
. Connect CX-Programmer to the PLC.

Select [PROGRAM Mode] while it is connected to the PLC.

Double-click [IO Table] in the project tree of CX-Programmer.
The I/O Table Window opens.

In the I/0 Table Window, select and double-click the PCU.
The PCU Setting Window opens.

. Click [Common Parameter] in the project tree in the PCU Setting Window.

The window for setting [Common Parameter] appears.

. Select [Operation Memory Area Allocation Setting] under [Parameter Type].
. Click [Manual Operation Command Memory Area Selection].

Select one of five areas: [CIO Area], [WR Area], [HR Area], [DM Area] and [EM Area (5## =
EM bank No.)].

. Enter the beginning word number under [First Word of Manual Operation Command

Memory Area].

. Click [Axis Status Memory Area Selection].

Select one of five areas: [CIO Area], [WR Area], [HR Area], [DM Area] and [EM Area (5## =
EM bank No.)].

Enter the beginning word number under [First Word of Axis Status Memory Area].

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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I Manual Operation Command Memory Area

The table below shows the allocation when you select [A] as the beginning word in the Manual
Operation Command Memory area.

Words Name Bit Bit name Function
A Axis 1 manual Servo lock The RUN output turns ON the moment this bit
operation turns ON.
command memory 0 If you set the RUN output function to general-
area purpose output, ON/OFF of this output
becomes ON/OFF of the RUN output.
5 Override enable | Specify whether to enable/disable override.
JOG/Inching Select the JOG speed/inching speed.
6 speed selection Speed 1 is selected when this bit is OFF, while
speed 2 is selected when it is ON.
7 Forward direction | Perform JOG operation or inching operation in
JOG/Inching the forward direction when this bit is ON.
8 Reverse direction | Perform JOG operation or inching operation in
JOG/Inching the reverse direction when this bit is ON.
9 MPG enable MPG operation is enabled when this bit is ON.
10 Origin Search Origin Search starts the moment this bit turns
ON.
1 Origin Return Origin Return starts the moment this bit turns
ON.
14 Deceleration stop | Deceleration stop starts the moment this bit
turns ON.
Servo unlock The RUN output turns OFF the moment this bit
15 turns ON.
If you set the RUN output function to general-
purpose output, this bit becomes disabled.
A+1 Axis 1 override Set the override value in hexadecimal.
0t0 15 3 You can set a desired value from 1 to 50,000
(0001 to C350 hex), which corresponds to
0.01% to 500.00%.
A+2 Axis 2 manual
operation 0 to 15 | Refer to the explanation for axis 1.
command memory
area
A+3 Axis 2 override 0 to 15 | Refer to the explanation for axis 1.
A+4 Axis 3 manual
operation 0 to 15 | Refer to the explanation for axis 1.
command memory
area
A+5 Axis 3 override 0 to 15 | Refer to the explanation for axis 1.
A+6 Axis 4 manual
operation 0 to 15 | Refer to the explanation for axis 1.
command memory
area
A+7 Axis 4 override 0 to 15 | Refer to the explanation for axis 1.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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4-2 Origin Search Procedure

I Axis Status Memory Area

Select [C] as the beginning word in the Axis Status Memory area.
The table below lists the minimum Axis Status Memory areas for each word that are necessary

for defining the origin.

For details on Axis Status Memory areas, refer to "Axis Status Memory Area" on page 5-72.

Words Name Bit Bit name Function
C Axis 1 manual 0 Servo lock This turns ON when the PCU receives a servo
operation received lock output.
command Drive alarm reset | This turns ON when the PCU receives a driver
received 1 .
output received alarm reset output.
Error counter This turns ON when the PCU receives an Error
2 reset output Counter Reset output.
received
3 Torque limit This turns ON when the PCU receives a torque
output received limit output.
4 General-purpose | This turns ON when the PCU receives a
output received general-purpose output.
5 Override enable This turns ON when the PCU receives an
received override enable.
JOG/Inching This turns ON when the PCU receives a JOG/
6 speed selection Inching speed selection.
received
Forward direction | This turns ON when the PCU receives a forward
7 JOG/Inching direction JOG/inching.
received
Reverse direction | This turns ON when the PCU receives a reverse
8 JOG/Inching direction JOG/inching.
received
9 MPG enable This turns ON when the PCU receives a MPG.
received
10 Origin Search This turns ON when the PCU receives an Origin
received Search.
11 Origin Return This turns ON when the PCU receives an Origin
received Return.
12t0 13 | Not used Do not use.
14 Deceleration stop | This turns ON when the PCU receives a
received deceleration stop.
15 Servo unlock This turns ON when the PCU receives a servo
received unlock.
C+2 Axis 1 command Axis busy This remains ON while a PCU command is in
status progress.
0 During memory operation, the busy signal turns
ON for all axes which are allocated to the axis
configuration, even when they are not in
operation.
1 JOG start This turns ON when the PCU can receive a JOG
available start command.
Direct operation This turns ON when the PCU receives a
2 start available duplicate start command which becomes

enabled by starting direct operation.

4-5
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Words Name Bit Bit name Function
C+2 Axis 1 command 3 Not used Do not use.
(Continued) | status During This remains ON while the PCU decelerates
4 deceleration stop | due to reception of a deceleration stop

input command or while the deceleration stop
command is input.

During This remains ON while the PCU stops due to

5 synchronous reception of a synchronous group stop output
group stop input | during data synchronization or the synchronous
group stop output is ON.

During All This remains ON while the PCU stops due to

6 Synchronous Unit | reception of all Synchronous Unit stop output
stop input during data synchronization or the all
Synchronous Unit stop output is ON.
High-speed PTP | This flag turns ON to acknowledge a high-speed
7 Start PTP start.

Acknowledged (Unit version 1.1 or later. This bit is not

Flag supported by unit version 1.0.)

Start invalid The Start Invalid Flag turns ON when command
execution fails because the conditions that are
required to start the command function were not

8 met. The Start Invalid Flag turns ON when the
command cannot be started because an error
occurred when starting the command or
because of the priority of the command.

Error counter The Error Counter Reset Invalid Flag turns ON

9 reset invalid when an error counter reset output is performed
during an origin search operation but the error
counter reset output for the axis is not received.

10to 11 | Not used Do not use.

Stop executed This turns ON when axis operation has stopped
for one of the following causes during axis
operation in manual operation or direct

12 operation.

» Execution of deceleration stop, error counter
reset, or servo unlock

« Stop for error occurrence

« Stop for stop function of Synchronous Unit

Positioning This turns ON when operation stops for

operation positioning operation in direct operation, Origin

13 completed Search completion, Origin Return completion,
JOG, MPG, or synchronous feed operation
stop.

14t0 15 | Not used Do not use.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Words Name Bit Bit name Function
C+3 Axis 1 axis 0 During servo This remains ON while the PCU servo is
operation status unlock unlocked.
1 During servo lock | This remains ON while the PCU stops with its
servo locked.
5 During backlash | This remains ON while backlash compensation
compensation of the axis is effective.
3 During This remains ON while the PCU accelerates to
acceleration the target speed.
During constant This remains ON while the PCU operates at a
4 speed movement | constant speed after it reached the target
speed.
During This remains ON while the PCU decelerates to
5 . .
deceleration the target position or target speed.
During pass This remains ON while the axis movement in
6 continuous 1 and continuous 3 is accelerating
or decelerating toward the target speed of the
next sequence.
Positioning This remains ON while the PCU waits for
7 completed input completion of positioning.
waiting
During This turns ON when the PCU decelerates to
8 deceleration stop | stop while in operation, and remains ON until
the axis stops.
C+3 Axis 1 axis During immediate | This turns ON when the PCU makes an
(Continued) | operation status 9 stop immediate stop while in operation, and remains
ON until the axis stops.
10to 15 | Not used Do not use.
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Words Name Bit Bit name Function
C+5 Axis 1 control Origin fix This turns ON once the origin is confirmed.
status 0 0: Origin not yet confirmed
1: Origin confirmation
Origin Stop This remains ON while the PCU stops inside the
1 in-position width around the origin position. It
does not turn ON if the origin is not confirmed.
2 Latch completed | This turns ON when the present position latch is
executed.
3 Not used Do not use.
Command This turns ON when the command present
4 present position position overflows in the LINEAR mode.
overflow
Command This turns ON when the command present
5 present position position underflows in the LINEAR mode.
underflow
6 Feedback present | This turns ON when the feedback present
position overflow | position overflows in the LINEAR mode.
7 Feedback present | This turns ON when the feedback present
position underflow | position underflows in the LINEAR mode.
Sensor error This turns ON when an external sensor for the
8 emergency stop input or limit input generate an
error.
9 Servo error This turns ON when the outside the system
notifies a drive alarm input or other error.
Execution error The Execution Error Flag turns ON when an
error occurs, such as a duplicate start error, due
10 to a problem in the execution conditions or
command values when a command for axis
operation is executed.
11 Axis warning This turns ON when a warning occurs.
12 Axis error This turns ON when an PCU error occurs.
13 Zone 0 This remains ON while the present position is
inside zone 0.
14 Zone 1 This remains ON while the present position is
inside zone 1.
15 Zone 2 This remains ON while the present position is
inside zone 2.
C+7 Axis 1 errorcode | 0to 15 - This returns a PCU error code.
C+15 | Axis 2 command 0 to 15 | Refer to the explanation for axis 1.
status
C+16 | Axis 2 operation 0 to 15 | Refer to the explanation for axis 1.
status
C+18 | Axis 2 control 0 to 15 | Refer to the explanation for axis 1.
status
C+20 | Axis 2 error code | 0to 15 | Refer to the explanation for axis 1.
C+28 | Axis 3 command 0 to 15 | Refer to the explanation for axis 1.
status
C+29 | Axis 3 operation 0 to 15 | Refer to the explanation for axis 1.

status

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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4-9

Words Name Bit Bit name Function

C+31 Axis 3 control 0 to 15 | Refer to the explanation for axis 1.
status

C+33 | Axis 3 error code | 0to 15 | Refer to the explanation for axis 1.

C+41 | Axis 4 command 0 to 15 | Refer to the explanation for axis 1.
status

C+42 | Axis 4 operation 0 to 15 | Refer to the explanation for axis 1.
status

C+44 | Axis 4 control 0 to 15 | Refer to the explanation for axis 1.
status

C+46 | Axis 4 error code | 0to 15 | Refer to the explanation for axis 1.
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Axis Parameter Settings

This section explains the minimum axis parameters that are necessary for Origin Search.

1. Click [Axis Parameter] in the project tree in the PCU Setting Window.
The window for setting [Axis Parameter] appears.

2. Select [Axis Type Setting] under [Parameter Type].
Select [Physical Axis] for the axis connected to the motor.
Select [Unused Axis] for any unused axes. An error will not be displayed even if you do not
wire the axis.

3. Select [Command Position Unit Setting] under [Parameter Type].
Set [Axis Feeding Mode], [Rotation Axis Upper Limit], [Display Unit], [Command Pulse Count
Per Motor Rotation], [Work Travel Distance Per Motor Rotation], [Unit Multiplier],
[Compensation Ratio Numerator] and [Compensation Ratio Denominator].

4. Select [IO Function Setting] under [Parameter Type].
Select the input type for the various connected sensors.
Select [Origin Proximity Input Signal Selection] and [Origin Input Signal Selection].

5. Select [Acceleration/Deceleration Setting] under [Parameter Type].
Set [Maximum Speed], [Starting Speed], [Acceleration/Deceleration Curve Selection] and
[Acceleration/Deceleration Time Selection].

6. Select [Pulse Output Setting] under [Parameter Type].
Select [Pulse Output Method] and [Pulse Output Direction].

7. Select [Software Limit Setting] under [Parameter Type].

Set [Software Limit Function Selection], [Reverse Direction Software Limit] and [Forward
Direction Software Limit].

8. Select [Origin Search Setting] under [Parameter Type].
Set [ORIGIN SEARCH OPERATION Mode], [Operation at Forward Direction Limit Input],
[Operation at Reverse Direction Limit Input], [Origin Search Start Direction], [Origin Input
Detecting Direction], [Origin Search Holding Time], [Origin Input Mask Amount], [Origin
Compensation Value], [Origin Position Offset], [Origin Search Speed], [Origin Search
Approach Speed], [Origin Search Compensation Speed], [Origin Search Acceleration Time],
and [Origin Search Deceleration Time].

% Reference

+ Set other settings such as [JOG/Inching Setting], [Feedback Pulse Input Setting], [Expanded
Monitor Type] and [Monitor Function Setting] if necessary.
+ For details on axis parameters, refer to "Axis Parameters" on page 5-13.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 4-10

uibuQ ayj buluyeq



Defining the Origin
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I Axis Type Setting

Parameter name Function Setting range Unit Default
value
Axis Type*1 Select the axis type.
0: Physical Axis .
1: Virtual Axis Oto2 - 0
2: Unused Axis

*1. If you select a Virtual Axis or unused axis, I/O wiring is not necessary.
*2. The default value is [2] for dedicated Virtual Axes and axes 3 and 4 of a 2-axis PCU.

@ Reference

+ Select [Physical Axis] for axes that are actually wired to operate, and set [Unused Axis] for unused
axes.

I Command Position Unit Setting

Parameter name Function 3T Unit SEIE:
range value

Axis Feeding Select the count mode of the command
Mode position.

0: Linear axis (Finite length), Otot - 0

1: Rotation axis (Infinite length)
Rotation Axis Set the rotation axis upper limit when you
Upper Limit set the AXIS FEEDING mode to rotation Tto | Command 473741823

PP s 1073741823 unit
Display Selection | Select the unit of command values.
: 1t03 - 0

0: pulse, 1: mm, 2: degree, 3: inch
Command Pulse | Set the number of pulses per 1 motor
Count Per Motor rotation. 1to 1048576 Pulse 10000
Rotation
Work Travel Set the amount of the workpiece
Distance Per movement per 1 motor rotation. 1to 1048576 | Display unit 10000
Motor Rotation
Unit Multiplier Set the magnification relative to the

amount of the workpiece movement per 1

motor rotation. Oto4 - 0

0: 1 time, 1: 10 times, 2: 100 times,

3: 1000 times, 4: 10000 times
Compensation Compensation ratio for position command 1to _ 1
Ratio Numerator 2 (numerator) 4294967295
Compensation Compensation ratio for position command
Ratio (denominator) 110 - 1

. ) 4294967295

Denominator

*1. This setting range is based on the pulse unit.
*2. For details, refer to "Command Position Unit Setting" on page 5-30.
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AXIS FEEDING Mode

Linear axis:

+ It uses a linear counter that counts from -2,147,483,648 to 2,147,483,647 centering around 0.

+ In position control, commands whose counter value overflows/underflows generate an error and
you cannot execute those commands.

+ An error is generated upon interrupt input during positioning based on interrupt feeding input.

+ In speed control, a warning (overflow/underflow) is generated when the present position
overflows/underflows the counter value, but operation continues. However, the counter value is
locked at the maximum value.

+ While the counter value is locked, only JOG operation commands are acceptable in the reverse
direction. A command to start any other operation generates an error at start.

+ The counter value remains locked until you clear the overflow/underflow status.

+ To clear the overflow/underflow status, you must perform Origin Search or present position preset.

|
-2147483648 ) 2147483647

Rotation axis:
+ It uses a ring counter whose maximum value is 1,073,741,823. (Unlimited axis)

+ If O (shortest route), 1 (forward), or 2 (reverse) is specified as the Rotation Axis Direction for an
absolute movement command, an error will occur if a command value exceeding the rotation axis
upper limit is set. If 3 (not specified) is specified as the Rotation Axis Direction for an absolute
movement command or if a relative movement command is used, multiple rotations will be
supported if a command value that exceeds the rotation axis upper limit is set.

Count value

1073741823

Rotation axis
upper limit

0

Rotation Axis Upper Limit
This set value becomes valid when you set the AXIS FEEDING mode to rotation axis.

Display Selection

Select the unit system for commands.

Even if you change the unit system, position data, etc. will not be reconverted.
Command Pulse Count Per Motor Rotation

Set the number of encoder pulses per 1 motor rotation.

Work Travel Distance Per Motor Rotation

Set the amount of the workpiece movement when the motor makes 1 rotation. Since the setting
is an integer, also set [Unit Multiplier] below if you want to set decimal places.

Unit Multiplier
Set the ratio relative to the amount of the workpiece movement when the motor makes 1 rotation.

Setting a Command Unit of 1 mm

If the movement per motor rotation is 6 mm and you want to rotate the motor once with a
command unit of 1 mm, set the Work Travel Distance Per Motor Rotation parameter to 6 and
the Unit Multiplier parameter to 0 (x1).

With these settings, the motor will rotate once for a position command of 6.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 4-12
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Setting a Command Unit of 0.01mm

If the movement per motor rotation is 6 mm and you want to rotate the motor once with a
command unit of 0.01mm, set the Work Travel Distance Per Motor Rotation parameter to 6 and
the Unit Multiplier parameter to 2 (x100).

With these settings, the motor will rotate once for a position command of 600.

EI Precautions for Correct Use

If the Axis Feeding Mode parameter is set to Rotation Axis, set the pulse unit so that the
number of pulses in one rotation can be divided evenly by the pulse unit.

Specifically, if the setting of the Rotation Axis Upper Limit parameter plus one (command units)
is converted to pulses, the number of pulse must be an integer. If the number of pulses in one
rotation is not an integer, the decimal portion will be truncated, causing a position offset. If there
is a decimal portion, the command present value will not be displayed correctly.
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I /0 Function Setting

/0 Logic Selection

Parameter name Function Setting range Unit LEET
value

Forward Direction | Select the contact for input signals. 0to 1 B 0
Limit Input Logic 0: N.C. bit, 1: N.O. bit
Reverse Direction | Select the contact for input signals. 0to 1 _ 0
Limit Input Logic 0: N.C. bit, 1: N.O. bit
Origin Proximity Select the contact for input signals. 0to 1 3 1
Input Logic 0: N.C. bit, 1: N.O. bit
Origin Input Logic | Select the contact for input signals. 0to 1 B 1

0: N.C. bit, 1: N.O. bit
Interrupt Input Select the contact for input signals. 0 to 1 _ 1
Logic 0: N.C. bit, 1: N.O. bit
Immediate Stop Select the contact for input signals. 0to 1 _ 0
Input Logic 0: N.C. bit, 1: N.O. bit
Positioning Select the contact for input signals.
Completion Input 0: N.C. bit, 1: N.O. bit Oto1 - 1
Logic
Drive Alarm Input | Select the contact for input signals. 0 to 1 _ 0

Logic

0: N.C. bit, 1: N.O. bit

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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I1/0 Function Selection

Parameter name Function Setting range Unit LG
value
RUN Output Select the function of the RUN output.
Function™" 2 0: Use as general-purpose input Oto1 - 1
1: Use as RUN output
Drive Alarm Reset Select the function of the drive alarm
Output Function™’ reset output.
Oto1 - 1
0: Use as general-purpose output
1: Use as drive alarm reset output
Error Counter Reset | Select the function of the Error Counter
Output Function”* Reset output.
Oto1 - 1
0: Use as general-purpose output
1: Use as error counter reset output
Origin Proximity Select the input destination of the origin
Input Signal proximity input.
Selection ™ 0: Use origin proximity input internal Oto1 - 1
memory area as the origin proximity input
1: Use external origin proximity input
Origin Input Signal | Select the input destination of the origin
Selection input.
0: Use Z-phase input as the origin Oto1 a 0
1: Use external origin input
Interrupt Input Select the function of the interrupt input.
Function™ 0: Use as interrupt feeding trigger Oto1 - 0
1: Use as present position latch
Positioning Select the function of the positioning
Completion Input completed input.
. %5 . . Oto1 - 1
Function 0: Use as general-purpose input
1: Detect drive alarm input as an error
Drive Alarm Input | Select the function of the driver alarm input.
Function”® 0: Use as general-purpose input Oto1 - 1
1: Detect drive alarm input as an error
Immediate Stop Select the function to be implemented
Input Stop Method | when an emergency stop input is input.
576,77 0: Immediate stop of pulse output
(Deviation pulse stop)
2: Immediate stop of pulse output, and
output the error counter reset signal*8 Oto4 - 0
3: Immediate stop of pulse output, output
the error counter reset signal*e, and
RUN signal ™ OFF.
4: Immediate stop of pulse output, and
RUN signal™® OFF.
Limit Input Stop Select the function to be implemented when a
Method © forward/reverse direction limit signal is input.
0: Immediate stop of pulse output
1: Deceleration stop of pulse output
2: Immediate stop of pulse output, and
output trle error counter reset 0to4 B 0

signal*7’ 8

3: Immediate stop of pulse output, output
the error counter reset signal*e, and
RUN signal® OFF."7

4: Immediate stop of pulse output, and
RUN signal™® OFF.”7

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Parameter name Function Setting range Unit

Default
value

Drive Alarm Input | Select the function to be implemented
Stop Method 5 when a driver alarm input is input while a

driver alarm is set.

0: Immediate stop of pulse output

1: Deceleration stop of pulse output

2: Immediate stop of pulse output, and
output the error counter reset Oto4 - 4
signal*”8

3: Immediate stop of pulse output, output
the error counter reset signal*s, and
RUN signal® OFF."7

4: Immediate stop of pulse output, and
RUN signal™® OFF.”7

Error Counter Reset | Set the automatic output time for Error
Output Time 1 Counter Reset output.

110 1000 ms 20

Drive Alarm Reset | Set the automatic output time when the

Output Time'! driver alarm reset output is enabled. 1 to 1000 ms 200

(upon an error reset)

Positioning Set the monitor time when the positioning
Monitoring Time

5 completed signal is enabled.

If you set [0], it does not monitor the
positioning completed signal. During
Origin Search, it continues to wait for a
positioning completed input when the
origin input is detected. As for origin
compensation operation, it does not
monitor the positioning completed input.
If you set any value other than [0], an
error is generated if the specified time is
exceeded.

1 to 10000 ms 0

1.
*2.

*3.

*4.

*5.
*B.
*7.

*8.
*9.

In the case of a Virtual Axis, this setting becomes disabled and the signal is treated as a general-purpose output.
If you use an absolute encoder system, be sure to use this signal as a RUN output. If you use an absolute
encoder system, read the present position when the RUN output turns ON, upon which the origin is confirmed.
If you select [0] for origin proximity input signal selection, bits 0 to 3 of the origin proximity input internal bit
correspond to the origin proximity inputs of axes 1 to 4, respectively. Also, you can use the external origin
proximity input signals as general purpose inputs.

In the case of a Virtual Axis, this setting becomes disabled. You can use the external origin proximity input
signals as general purpose inputs.

If you select [1] for interrupt input function selection, the target axis of latch depends on [Latch Signal Setting]
under [Common Parameter].

In the case of a Virtual Axis, this setting becomes disabled and the signals are treated as general-purpose input.
[1] is not available among the options for emergency stop input stop method.

If you do not select for RUN output function nor Error Counter Reset output function, these parameters
operate the same as when you set them to [0].

The signal is output only when you set Error Counter Reset output function as Error Counter Reset output.
Turn OFF the signal only when you set RUN output function to RUN output.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 4-16
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I Acceleration/Deceleration Setting

Parameter name Function Setting range Unit petaul
value
Maximum Speed Specify the maximum speed of the axis. A 00000t80*1 +2 | Command unit's 4,000,000
Starting Speed Specify the starting speed of the axis. 0t0 4,000,000 | Command unit/s 0
Operation at Select the reverse operation at duplicate
Reverse R9tation starts. 0to 1 B 0
Command 3 0: Deceleration stop at reverse rotation,
1: Immediate stop at reverse rotation

Acceleration/ Select the acceleration/deceleration
Deceleration curve. Oto1 - 0
Curve Selection 0: Trapezoid, 1: S-curve (Cubic curve)
Acceleration/ Select how to specify the acceleration/
Deceleration Time | deceleration time.
Selection 0: Time from starting speed to maximum

speed of each axis (Acceleration/ Oto1 - 0

deceleration specified)

1: Time from present speed to target

speed of each axis (Time specified)
Single Axis Set the axis deceleration stop time for
Deceleration Tipwe interpolation during memory operation. 0 to 250,000 ms 1,000
at Interpolation 3

*1. The maximum speed is 500,000 for the open collector output type. The default setting is also 500,000.
*2. This setting range is based on the pulse unit.
*3. This parameter need not be set for Origin Search. For details, refer to "Acceleration/Deceleration Setting" on

page 5-23.

Maximum Speed

Register the fastest speed which you actually use. This prevents you from inadvertently using
speeds exceeding the maximum speed.
With the line driver output type and Virtual Axes, the maximum speed is 4,000,000 (pps). With
the open collector output type, however, the maximum speed is 500,000 (pps).

Starting Speed

If you use a Servomotor, set [0].
If you use a stepping motor, normally you should set a value which is one-tenth to one-half the
maximum self-start frequency to prevent step-out at start. The suitable value depends on the
load condition. Check the manual for your stepping motor for details.

Acceleration/Deceleration Curve Selection
Select the acceleration/deceleration curve.

Trapezoid S-curve
Speed (pps) , Actual axial operation  Actual axial operation  Speed (pps) , Actual axial operation

) acceleration time deceleration time . acceleration time
Maximum | _je—ai _ ___ _____ - e Maximum | je—m__ " _

speed ” AN speed { A

[ (IR [

Target | _| i N Target | | _ [/ 1

speed | | speed [/

: : Vs
Starting | _V _ _ __ . L. Starting | I/ __ ., __

speed| 1 1 A speed 1

I/ 1 1 \\ ’ 1

| | > Ti 0 / |

0 ime

Acceleration time

Deceleration time

_———_— F--

Actual axial operation
deceleration time
—]

» Time

Acceleration time

Deceleration time
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Acceleration/Deceleration Time Selection

For the acceleration/deceleration time designation method, select the method using on fixed
acceleration or fixed acceleration/deceleration time.

Under the fixed acceleration method, you determine the time from the starting speed to maximum
speed, so that the acceleration/deceleration time changes according to the target speed.

Under the fixed acceleration/deceleration time, you set the time from the present speed to target
speed, and the acceleration/deceleration time does not change. In the case of triangle control,
however, you determine the acceleration/deceleration time according to the acceleration which
you calculated from the present speed, target speed and acceleration/deceleration time.

Acceleration/deceleration specified

) A Speed

Maximum |
speed ) T ,’T
= /A
(2) Speed change S .
targetspeed [~TTTTTTTTTTTTC e . .
’ | | |
/ 1 i |
(1) Target speed | / ! /: |
during starting i ; ~ i | |
! : S : :
! | s |
Starting | A
e A Lo
speed | T T AT
/ | ! a ! : !
FA) ! A | !

P M e
& N Wi Ta2|
CTA A

[During starting] [During speed change] [During deceleration]

TA: Acceleration time
Ta1: Actual acceleration time
A: Degree of acceleration

TA: Acceleration time
Ta2: Actual acceleration time
A: Degree of acceleration

TD: Deceleration time
Td: Actual deceleration time
D: Degree of deceleration

Time specified
A Speed

Maximum
speed

(2) Speed change
target speed

(1) Target speed
during starting

Starting
speed

[During starting]
TA: Acceleration time
A1: Degree of acceleration

@ Reference

+ The axis always rotates at [Acceleration/deceleration specified] during Origin Search, regardless
of the setting of acceleration/deceleration time selection.

[During speed change]
TA: Acceleration time
A2: Degree of acceleration

[During deceleration]
TD: Deceleration time
D: Degree of deceleration
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I Pulse Output Setting

Setting Unit Default

Parameter name Function
range value

Pulse Output Select the method of output pulses.

Method 0: Phase difference pulse output (1
multiplier)

1: Phase difference pulse output (Doubler)

2: Phase difference pulse output
(Quadruple)

3: Forward/Reverse direction pulse output

4: Pulse plus direction output

Oto4 - 3

Pulse Output Select the rotation direction of the motor.
Direction ™! 0: Output forward direction pulse/ phase A
advance pulse when the command is

issued for the forward direction. Oto1 - 0
1: Output reverse direction pulse/ phase B
advance pulse when the command is

issued for the forward direction.

*1. You can switch the rotation direction of the motor without changing the wiring.

Pulse Output Method
Phase difference pulse output

Forward Reverse

Forward direction J | | |
pulse output

Reverse direction | | | |
pulse output

Forward/reverse direction pulse output

Forward Reverse

Forward direction

pulse output

Reverse direction

pulse output

Pulse plus direction output

Forward Reverse
Sympyevam 1 1 —
J Output ON | Output OFF
Direction output

Pulse Output Direction
You can change the rotation direction of the motor without changing the wiring.
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I Software Limit Setting

Parameter name Function Setting range Unit LGN
value
Software Limit Select the software limit function.
Function Selection | 0: Invalid
1: Valid to command position. Invalid on
adjustment operation”!
2: Valid to feedback position. Invalid on
) - Oto4 - 0
adjustment operation
3: Valid to command position and on
adjustment operation
4: Valid to feedback position and on
adjustment operation*1
Reverse Direction | Set the software limit value in the reverse | —2147483647 Command
Software Limit direction. to . —2147483647
21474836462 unit
Forward Direction | Set the software limit value in the forward | —2147483647 Command
Software Limit direction. to . 2147483646
214748364672 | Uit
*1. Adjustment operations include JOG operation, inching operation and MPG operation.
*2. This setting range is based on the pulse unit.
I Origin Search Settings
Parameter name Function e Unit s
range value
Origin Search Select the method to confirm the origin.
Operation Mode 0: Proximity reverse turn/ origin proximity
input OFF specified
1: Proximity reverse turn/ origin proximity
input ON specified
2: Proximity reverse turn/ origin proximity
Input OFF specified (Approach speed
after reverse turn)
3: Proximity reverse turn/ origin proximity
input ON specified (Approach speed
after reverse turn)
: Origin proximity input OFF specified 0to 14 B 0

© oo~NOo OGN

: Origin proximity input ON specified

: No origin rev turn/origin proximity input

: No origin proximity input

: Limit input OFF

: Proximity rev turn/ origin input mask
amount

10: Origin proximity input only

11: Proximity rev turn/ holding time

12: Proximity rev turn/ holding origin input

13: No origin proximity input/ holding

origin input
14: Origin preset

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Parameter name Function <2l Unit BN
range value
Operation at Select the operation to be performed
Forward Direction | when the limit input in the operating
Limit Input direction turns ON during Origin Search. 0to 2 B 1
0: Without reverse turn, Error stop
1: Reverse turn, Deviation pulse stop
2: Reverse turn, Deceleration stop
Operation at Select the operation to be performed
Reverse Direction | when the limit input in the operating
Limit Input direction turns ON during Origin Search. Oto 2 B 1
0: Without reverse turn, Error stop
1: Reverse turn, Deviation pulse stop
2: Reverse turn, Deceleration stop
Origin Search Select the starting direction of Origin
Start Direction Search. Oto1 - 0
0: Forward direction, 2: Reverse direction
Origin Input Select the origin input detecting direction
Detecting during Origin Search. Oto1 — 0
Direction 0: Forward direction, 2: Reverse direction
Origin Search Set the holding time when you set the
Holding Time ORIGIN SEARCH OPERATION mode to 0 to 10000 ms 100
[Proximity Rev Turn/Holding Time].
Origin Input Mask | Set the constant amount when you set the
Amount ORIGIN SEARCH OPERATION mode to Oto Command 10000
[Proximity Rev Turn/ Origin Input Mask 21474836472 unit
Amount].
Origin Set the Origin Search compensation —2147483647
. L . . Command
Compensation amount which is applied after the origin to . unit 0
Value confirmation. 2147483647 2
Origin Position Preset the present position to the
Offset specified value when Origin Search 2147483647
starts. to Command 0
With an absolute encoder system,.also 21474836472 unit
execute the absolute encoder origin
setting.
Origin Search Set the high speed during Origin Search. 1to . Command 10000
Speed 400000072 unit/s
Origin Search Set the proximity speed during Origin 1to Command 1000
Approach Speed | Search. 40000002 unit/s
e | Soesompersstenspeeddunng | 1o | commana |,
' 40000002 unit/s
Speed
Origin Segrch . Set the acceleration time during Origin 0 to 250000 ms 1000
Acceleration Time | Search.
Origin Search Set the deceleration time during Origin 0 to 250000 ms 1000

Deceleration Time

Search.

*1. The error stopping method depends on the limit input stopping method.
*2. This setting range is based on the pulse unit.
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ORIGIN SEARCH OPERATION Mode

Select one of 15 operations to determine the mechanical origin. For operation details, refer to

"Origin Confirmation Operation" on page 4-24.

Operation at Forward Direction Limit Input and Operation at Reverse Direction Limit Input
Select whether to reverse the axis and continue with the Origin Search, or not reverse the axis
but generate an error and stop the axis, when the axis reaches the limit input in the operating
direction during Origin Search. To reverse the axis, also select the stopping method.

When you set [Reverse] for limit input operation in both directions, the axis generates an error

and stops if the axis could not detect the origin after moving from the limit input position opposite
to the origin input detection direction to the other limit input position.

Origin Search Start Direction

Select the direction in which the axis starts moving when Origin Search starts. Refer to the figure below.

Origin Input Detecting Direction

Select the direction of confirming the origin. Refer to the figure below.
When the origin search start direction is the same as the origin input detecting direction

Origin input detecting directing and origin search start direction

: ON
Origin proximity
input signal OFF
ON
Origin input signal

OFF

[N —

Origin search approach speed

direction
Start

Reverse /¥‘

1
1
1
1
! !
_____ 1
Pulse output Origin search speed i i
Reverse i
1
1
1
1
1
1
1
1
1

Step Forward direction

Forward direction

direction \E/gért
1

Forward direction

1

1

1

1

1

Reverse !
direction |
1

1

1

1

Origin search start direction
<:| Reverse

Start

the origin input detecting direction

Forward direction

direction

1
1
1
1
|
T
Origin input detection direction ~ Start :
:
1
1
1
1

When proximity is ON at start, the start

—> direction is determined only by the origin
input detecting direction setting.
Reverse Forward direction

direction
art

<

Reverse

?

-

top

Forward direction

direction
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Origin Search Holding Time

Set the holding time when you set the ORIGIN SEARCH OPERATION mode to [Proximity Rev
Turn/Holding Time].

For operation details, refer to "Operation by 11: Proximity Reverse Turn and Holding Time
Specified" on page 4-31.

Origin Input Mask Amount

Set the constant amount when you set the ORIGIN SEARCH OPERATION mode to [Proximity
Rev Turn/Origin Input Mask Amount].

For operation details, refer to "Operation by 9: Proximity Reverse Turn and Origin Input Mask
Amount Specified" on page 4-29.

Origin Compensation Value

Set the Origin Search compensation amount which is applied after the origin detection.
Set the applicable movement speed under [Origin Search Compensation Speed].
For operation details, refer to "Origin Compensation" on page 4-33.

Origin Position Offset

This is the present position preset when the Origin Search operation is completed.
The value set under [Origin Position Offset] is the present position.

Origin Search Speed
The high speed during Origin Search.

Origin Search Approach Speed
The proximity speed during Origin Search.

Origin Search Compensation Speed

This is the movement speed when you set [Origin Compensation Value].
For operation details, refer to "Origin Compensation" on page 4-33.

Origin Search Acceleration Time and Origin Search Deceleration Time

Set the acceleration time and deceleration time during Origin Search.
For details, refer to "Acceleration/Deceleration Setting" on page 4-17.
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4-3 Origin Search Operation

This PCU has 15 ORIGIN SEARCH OPERATION modes. You can also fine-tune the
confirmed origin with an origin compensation value.

Origin Confirmation Operation

This section explains 15 types of origin confirmation operations.

I Operation by 0: Proximity Reverse Turn and Origin Proximity Input OFF Specified

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.

2. After it reaches the Origin Search Approach Speed, the axis stops at the first origin
input after the origin proximity sensor turns from ON to OFF, then the mechanical
origin is confirmed.

Origin input detecting direction

ON
Origin proximity -
input signal OFF

ON
Origin input signal OFF

Pulse output / 1\ Origin search approach speed
Reverse '_ -
Vel + Forward direction
direction ! Start Stop
Origin search speed |

@ Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Speed in the origin input detecting direction.
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I Operation by 1: Proximity Reverse Turn and Origin Proximity Input ON Specified

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.

2. After it reaches the Origin Search Approach Speed, the axis stops at the first origin
input, then the mechanical origin is confirmed.

Origin input detecting direction

ON
Origin proximity -
input signal OFF

ON
Origin input signal OFF

1
1
:
1
1
Pulse output NStop Origin search approach speed
(I;\’ifg/gt%ﬁ ; v Forward direction
1 Start
Origin search speed '

@ Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Speed in the origin input detecting direction.

I Operation by 2: Proximity Reverse Turn and Origin Proximity Input OFF Specified (Approach Speed After Reverse Turn)

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.

2. After it reaches the Origin Search Approach Speed, the axis stops at the first origin
input after the origin proximity sensor turns from ON to OFF, then the mechanical
origin is confirmed.

Origin input detecting direction

ON
OFF !
ON !
OFF i !
: |
1 1
1 1
1
| ! Origin search approach speed
Pulse output ! {----
/ [
1
1
1

% Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Approach Speed in the origin input detecting direction.
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I Operation by 3: Proximity Reverse Turn and Origin Proximity Input ON Specified (Approach Speed After Reverse Turn)

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.

2. After it reaches the Origin Search Approach Speed, the axis stops at the first origin
input, then the mechanical origin is confirmed.

Origin input detecting direction

ON
Origin proximity —_—
input signal OFF

ON
Origin input signal OFF |

Pulse output Stop Origin search approach speed

Reverse /—'—* ——————————————

direction

Forward direction

Origin search speed

@ Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Approach Speed in the origin input detecting direction.

I Operation by 4: Origin Proximity Input OFF Specified

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.

2. After it reaches the Origin Search Approach Speed, the axis stops at the first origin
input after the origin proximity sensor turns from ON to OFF, then the mechanical
origin is confirmed.

Origin input detecting direction

- . ON
Origin proximity I
input signal OFF
ON ’ |
Origin input signal OFF

Origin search speed

Pulse output Origin search approach speed
Reverse ! v
S

direction Forward direction

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 4-26

uibuQ ayj buluyeq



Defining the Origin

4-3 Origin Search Operation

@ Reference

+ If you perform Origin Search while the origin proximity sensor is ON, the axis performs the
operation below depending on how you set the Origin Search start direction.
When the Origin Search start direction is the same as the origin input detecting direction:

The axis does not perform reverse turn operation and Origin Search starts in the origin input
detecting direction at the Origin Search Approach Speed.

When the Origin Search start direction is different from the origin input detecting direction:
Operation starts in the Origin Search start direction at the Origin Search Speed, regardless
of the status of the origin proximity input. If you set the operation at the limit input in the Origin
Search start direction to "Reverse," the axis reverses upon detection of the limit input and
performs Origin Search operation in the origin input detecting direction.

I Operation by 5: Origin Proximity Input ON Specified

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.

2. After it reaches the Origin Search Approach Speed, the axis stops at the first origin
input, then the mechanical origin is confirmed.

Origin input detecting direction

ON
Origin proximity ——
input signal OFF

ON ’
Origin input signal OFF

1
1
1
1
1
1
Origin search speed '
1
1
1
1

1
]
|
————— 1
Pulse output | Origin search approach speed
Reverse ! v

direction Stop Forward direction

% Reference

+ If you perform Origin Search while the origin proximity sensor is ON, the axis perform the operation
below depending on how you set the Origin Search direction.

When the Origin Search start direction is the same as the origin input detection direction:

The axis does not perform retreat operation and Origin Search starts in the origin input
detecting direction at the Origin Search Speed.

When the Origin Search start direction is different from the origin input detecting direction:

Operation starts in the Origin Search start direction at the Origin Search Speed, regardless
of the status of the origin proximity input. If you set the operation at the limit input in the Origin
Search start direction to "Reverse," the axis reverses upon detection of the limit input and
performs Origin Search operation in the origin input detecting direction.
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4-3 Origin Search Operation

I Operation by 6: Origin Reverse Turn and No Origin Proximity Input

1. Origin Search starts at the Origin Search Approach Speed.
2. The axis stops at the first origin input, then the mechanical origin is confirmed.

Origin input detecting direction

ON
Origin input signal OFF

Pulse output Origin search approach speed

Reverse A Stop Start

Vel Forward direction
direction Start \ /
--- Origin search speed
@ Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Approach Speed in the origin input detecting direction.

I Operation by 7: No Origin Proximity Input

1. Origin Search starts at the Origin Search Approach Speed.
2. The axis stops at the first origin input, then the mechanical origin is confirmed.

Origin input detecting direction

ON
Origin input signal OFF

Pulse output
Origin search approach speed

1
1
1
1
1
1
1
1
1
|
1
1
Reverse 4 Stop Forward direction
direction Start

@ Reference

+ If you perform Origin Search while the origin proximity is ON, the axis performs the operation
below depending on how you set the Origin Search start direction.

When the Origin Search start direction is the same as the origin input detecting direction:
The axis does not perform reverse turn operation and Origin Search starts in the origin input
detecting direction at the Origin Search Approach Speed.

When the Origin Search start direction is different from the origin input detecting direction:
Operation starts in the Origin Search start direction at the Origin Search Speed, regardless
of the status of the origin proximity input. If you set the operation at the limit input in the Origin

Search start direction to "Reverse," the axis reverses upon detection of the limit input and
performs Origin Search operation in the origin input detecting direction.
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4-3 Origin Search Operation

I Operation by 8: Limit Input OFF Specified

1. The axis starts at the Origin Search Speed, and when the limit sensor in the
direction opposite to the origin input detection direction turns from OFF to ON, it
starts decelerating to the Origin Search Approach Speed.

2. After it reaches the Origin Search Approach Speed, the axis stops at the first origin input
after the limit sensor turns from ON to OFF, then the mechanical origin is confirmed.

Origin input detecting direction
ON

Reverse direction
limit signal OFF
ON

1
Origin search speed i
1
1
1

Pulseoutput 7
- - - Origin search approach speed
Reverse . A 4

T Forward direction
direction Start Stop rectt

Origin input signal

———— Origin search approach speed
Reverse / \ 4

\ . Forward direction
direction Stop

Start
% Reference

+ If you perform Origin Search when the limit input on the opposite side of the origin input detecting
direction is ON, Origin Search operation starts at the Origin Search Approach Speed in the origin
input detecting direction.

Defining the Origin

I Operation by 9: Proximity Reverse Turn and Origin Input Mask Amount Specified

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.

2. After the origin proximity sensor turns from OFF to ON, the axis moves by the specified
amount of movement ([Origin Input Mask Amount]), stops at the first origin input, and
the mechanical origin is confirmed.

If the specified movement is short and the movement would be completed before the
speed decelerates to the Origin Search Approach Speed, an invalid origin input mask
amount error (error code: 6407) occurs when you start Origin Search.

Origin input detecting direction

ON
Origin proximity -
input signal OFF

ON !
Origin input signal OFF |

Origin search speed

1
1
:
_____ 1
1
Pulse output m Origin search approach speed
Y
Reverse . A 4

; : Forward direction
direction Start \ Stop

After proximity input, this moves according to the
origin input mask amount.
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4-3 Origin Search Operation

@ Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Approach Speed in the origin input detecting direction.

I Operation by 10: Origin Proximity Input Only

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it decelerates to a stop.

2. After it stops, the axis reverses at the Origin Search Approach Speed and then
stops when the origin proximity sensor turns from ON to OFF, then the mechanical
origin is confirmed.

Origin proximity sensor (origin)

I _
| |
| ]
1
1 1
1 1
1 1
1
1
A 4 !
3 |
Start Stlop '
! |
! |
< 1
1
y |
A A
Stop Start !

(mechanical origin)

@ Reference

+ If you only use the origin proximity input to perform Origin Search, the point at which the origin
proximity signal turns from ON to OFF during operation in the direction opposite to the origin input
detecting direction is set as the origin detection position.

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin Search
Approach Speed in the direction opposite to the origin input detecting direction, and the origin position
detection ends when the origin proximity signal turns from ON to OFF.
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Defining the Origin

4-3 Origin Search Operation

I Operation by 11: Proximity Reverse Turn and Holding Time Specified

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor turns from
OFF to ON, it starts decelerating to the Origin Search Approach Speed. The moment the
axis starts decelerating, the torque limit output turns ON and time monitoring starts.

2. The mechanical origin is confirmed after the specified time elapses.
Origin input detecting direction
ON

Origin proximity
input signal OFF

1
]
' ;'_u The origin is confirmed upon elapse of the specified time.
1
' i
Origin search speed ' !
'''' 1
Pulse output | ' Origin search approach speed
L N
Reverse ! v

direction Forward direction
Start Stop

Torque limit output signal

% Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Approach Speed in the origin input detecting direction.

+ For the torque limit output, refer to "Automatic Control during Origin Search" on page 9-19.

+ To perform this Origin Search, you must set the torque limit on the Servo Drive side.

I Operation by 12: Proximity Reverse Turn and Holding Origin Input Specified

1. The axis starts at the Origin Search Speed, and when the origin proximity sensor
turns from OFF to ON, it starts decelerating to the Origin Search Approach Speed.
The moment the axis starts decelerating, the torque limit output turns ON.

2. The mechanical origin is confirmed when the origin input turns from OFF to ON.

Origin input detecting direction

ON
Origin proximity
input signal OFF
ON

1

i

I

Origin input signal ofp |
1

Origin search high speed !
1

1

1

1

1
1
i
————— 1
Pulse output /j_i Origin search approach speed
Reverse ! v

i ; Forward direction
direction Start Stop

Torque limit output signal
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4-3 Origin Search Operation

@ Reference

+ If you perform Origin Search when the origin proximity input is ON, operation starts at the Origin
Search Speed in the direction opposite to the origin input detecting direction. After a reverse turn
from the origin proximity input ON status, Origin Search operation starts at the Origin Search
Approach Speed in the origin input detecting direction.

+ For the torque limit output, refer to "Automatic Control during Origin Search" on page 9-19.

+ To perform this Origin Search, you must set the torque limit on the Servo Drive side.

I Operation by 13: No Origin Proximity Input and Holding Origin Input Specified

1. The axis starts at the Origin Search Approach Speed and the torque limit output turns ON.
2. The mechanical origin is confirmed when the origin input turns from OFF to ON.

Origin input detecting direction

ON |_|

Origin input signal opp

Pulse output Origin search approach speed

c?i?gcetrigﬁ v Forward direction

Start Stop

Torque limit output signal

@ Reference

+ For the torque limit output, refer to "Automatic Control during Origin Search" on page 9-19.
+ To perform this Origin Search, you must set the torque limit on the Servo Drive side.

I Operation by 14: Origin Preset

1. The axis forcibly changes the current stopping position to the origin position offset
to confirm the mechanical origin.

When you set the origin position offset to 0
ON

Origin Search OFF
ON RS
Origin search received OFF

ON ‘
Origin fix OFF

ON '
Origin stop OFF
Command present position | 0

If you set the origin position offset to 0, the origin stop signal also turns ON the moment the
origin confirmation signal turns ON.
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Defining the Origin

4-3 Origin Search Operation

Origin Compensation

4-33

When you set an origin compensation value, the axis will move by the origin compensation
value after detection of the origin input, to confirm the origin.

Since adjusting the origin for the workpiece is difficult after the mechanical origin confirmation
in the mechanical system, deviation from the mechanical origin confirmed at the beginning is
set as the compensation data, if fine-tuning is necessary.

The applicable movement speed conforms to the Origin Search Compensation Speed.

ON

Origin input
signal OFF

Deceleration:

Origin search compensation speed
Approx. 0.5 s !

*1 Origin compensation operation starts approx. 0.5 seconds after the Error Counter Reset output turns
OFF if you use the Error Counter Reset output.

Pulse output

» Time

Compensation data amount movement
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4-3 Origin Search Operation

Timing Chart

The chart below shows an Origin Search timing chart of axis 1.

I Without Origin Compensation

Origin Search

Origin Search received

Axis busy
JOG start available

Direct operation start available

Positioning completed

During servo lock
(During axis stop)

During Origin search

Origin fix

Origin proximity input

Origin input

Pulse output

Error counter reset output
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4-3 Origin Search Operation

I With Origin Compensation

Origin Search

Origin Search received

Axis busy
JOG start available

Direct operation start available
Positioning completed

During servo lock
(During axis stop)

During Origin search
Origin fix
Origin proximity input

Origin input

Pulse output

Error counter reset output

4-35

ON
OFF

ON
OFF

ON
OFF
ON
OFF
ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

L

’

—1

TP T

ON
OFF

Time

-
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4-3 Origin Search Operation

I Deceleration Stop During Origin Search

Origin Search

Deceleration stop

Origin Search received

Deceleration stop received

Axis busy

JOG start available

Direct operation start available

During Deceleration stop input

Stop completed
Positioning completed

During servo locking
(During axis stop)

During Origin Search

Origin fix

Origin proximity input

Origin input

Pulse output

Error counter reset output

ON I_I
OFF N
\
ON /
OFF -
:

o N

OFF
ON

OFF

OO0 OO0
mz mz
l l

OFF

o
z

OFF

o
z

OFF

o
z

OFF

(o]
z

OFF

]

OFF

ON

E

OFF

ON
OFF

ON
OFF

—1

’JTFTT I

)

ON
OFF

1

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)

Time

4-36

luyaag

0 9y} bu

uibu



4-4 Present Position Preset

4-4 Present Position Preset

The present position preset function changes the present position to a desired value.

n Outline of Operation

Defining the Origin

This PCU has 3 types of present position preset functions as follows.

I Origin Preset

This is one of the Origin Search functions which determines the mechanical origin by forcibly
changing the present stop position to the origin position offset. The axis is preset when Origin
Search starts.

For details, refer to "Operation by 14: Origin Preset" on page 4-32.

I Starting Present Position Clear Enable

This function presets the present position to 0 when the positioning function starts. It is useful
for feeding control, such as feeder control.

However, the axis loses the mechanical origin and the operating condition changes to the
origin unconfirmed status when you execute the starting present position clear enable.

I Present Position Preset

This function changes the present position to a desired value.
When you execute preset position preset, the mechanical origin is confirmed and the operating
condition changes to the origin confirmed status.

Starting Present Position Clear Enable

You can set this function for each axis with the axis parameter [Starting Present Position Clear
Enable].

The axis which you set starts after you set the command position to 0.

The timings at which you execute the starting present position clear enable are as follows:

Direct operation: When the positioning function that includes duplicate starts, and the interrupt
input for interrupt feeding turns ON.

Memory operation:  When the Memory Operation Start Bit or Memory Operation Independent Start
Bit is turned ON and the interrupt input for interrupt feeding turns ON.

IEI Precautions for Correct Use

+ The axis loses the mechanical origin and the operating condition changes to the origin
unconfirmed status when you execute starting present position clear enable.
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4-4 Present Position Preset

@ Reference

+ With Starting Present Position Clear Enable, 0 preset occurs not only when the positioning
function starts, but also at duplicate starts and the input of the interrupt signal for interrupt feeding.

+ Even if the axis is still waiting for the condition to be met and is not operating when it receives a
start command from the bit, O preset occurs once the sequence starts.

+ For a synchronous operation function that includes MPG, Origin Search function, and JOG/inching
function, the setting of starting present position clear enable is disabled and 0 preset does not
occur.

+ 0 preset does not occur when the axis stops and then starts during memory operation (according
to an automatic pattern, etc.).

Present Position Preset

The present position changes to the desired value which you set under [Direct Operation
Command Memory Area] the moment the present position preset signal in [Direct Operation
Command Memory Area] turns ON.

Thereafter, the operating condition changes to the origin confirmed status.

For the bit allocations, refer to "Direct Operation Command Memory Area" on page 5-68.

l Timing Chart

The following shows a timing chart.
When you change the present position to 0, it becomes the origin and thus the origin stop flag
turns ON.

ON

Present position preset OFF

Present position preset received

Origin fix flag gEF l

I . o ;
Positioning operation completed |
9op P OFF '

|E| Precautions for Correct Use

+ An error will occur if the present position is preset outside of the ring range in Ring Mode or when
the Axis Busy Flag is ON. The present position will also not be preset while there is an error.
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4-5 Origin Search with CX-Programmer

4-5 Origin Search with CX-Programmer

|
Manual operation with CX-Programmer makes it possible to perform the 5 operations below.

+ JOG operation

+ Inching operation
+ Direct operation
+ Origin Search

+ Wiring check

This section explains Origin Search.

IEI Precautions for Correct Use

+ When you execute JOG operation, direct operation or Origin Search from CX-Programmer
command, the motor actually operates at the specified speed.

Before you execute operation, thoroughly confirm absence of danger which may be caused by
motor operation.

+ For operations from CX-Programmer, install an external emergency stop circuit or take other
appropriate measures to safely stop the motor. CX-Programmer may not be able to give
commands if a computer error, etc., occurs.

+ Click the [Save] button, and the axis parameters reflects the settings.

To perform Origin Search from a ladder based on the parameters that you set on the test RUN
window, be sure to click the [Save] button.

Origin Search Procedure

1. On the data setting window of the PCU, click the [PCU] menu and select [Test Run].
When the caution dialog box below appears, read the message carefully. After you confirm a
safe condition, click [OK].

x

CAUTION

Thig function actually operates the motor and
1 ! can be dangerous.
£ Make zure to refer to the Operation b anual
before execution.
The following items require special attention.

Confirm zafety around the operating section.
Prezz the JOG Buttons to operate the maotor
at the designated speed. Execute only after
confirming the zafety.

Frovide an emergency stop device extemally.
There iz a pozsibility that the operation on
the personal computer may not stop the
motor operation. Ta be able to stop the
motor immediately, provide an emergency
stop device externally.

Cautions during Operation
All commands fram CPU are invalid during
operation becauze of software occupied
mode.

Starts operation. Proceed?

()3 I Cancel
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4-5 Origin Search with CX-Programmer

EI Precautions for Correct Use

+ When you click [OK], the PCU enters the SOFTWARE EXCLUSIVE mode (Test Run).

For the SOFTWARE EXCLUSIVE mode (Test Run), refer to "Outline of Manual Operation" on
page 3-1.

2. When the manual operation window appears, select the [Origin Search] tab.

The window below appears.

Test

Run - New Unit[Unit Model: C11W-NCZ34 Unit No.0]

Axiz Selection Auiz Ermor
| All axiz at stop ’7

EworCode [ 0000

JOGAnching | Direct Operation  Origin Search | ‘whiring Check I

— Origin Search Setting

Pararneter Marne Walue | -
with prozimity reverze tumn/high speed
Input zetting of positive direction limit = Tumns reverse/deviation pulze stop
Input setting of negative direction limit | Turng reverse/deviation pulse stop

Origin zearch start direction Pazitive direction
Origin fix direction Positive direction LI
Edt Confim |
—RUMN Signal OM/OFF ———  — Qrigin Search

RUM Signal ON ’ |

RUM Signal OFF [ Save |

3. Select the axis whose origin you want to search.
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4-5 Origin Search with CX-Programmer

4-41

4. Confirm the Origin Search settings.

To change the settings, click the [Edit] button. If there’s no problem with the settings, click the

[Confirm] button.

When editing the Origin Search settings, the window below appears.

Origin Search Settings i ﬂ

— Operation pattern setting
Orrigin fix method

Ariz selection r0im / =
IAxls1 | | Origin search start direction IFD!WEld ‘I Positive direction limit input signal | Reverse(Deviation pulse stop] | =
Drigin search fis diraction IFD”"’a'd j' Megative direction limit input signall Reverse(D eviation pulse stop] 'I

Qrigin signal input type disDIa}'IZ phase ‘I

r— Olther setting
Origin search IT aooa Command
speed Unités Qrigin comection In Command o
Origin s2arch |1 o0 Command  walue Unit ity press |1 oo i
Uniit/s time:

progimity speed Command

Origin conection I _
Origin search I-\ oo ms speed 19 Uritds Frazimity |1 o000 Cammatd
acceleration time § teeding walue Writ
CE Machine origin IU— Command
Origin search |1 000 i preset value Unit

deceleration time

Help
[ Set the method to determine the origin.

Operation pattern template | ok I Cancel

After you edit all necessary items, click the [OK] button to close the window.
When you edit the Origin Search settings, be sure to click the [Confirm] button before you

execute Origin Search.

ON the RUN output.

6. Execute Origin Search operation.

EI Precautions for Correct Use

5. If you are using the RUN output of the PCU, click the [RUN Signal ON] button to turn

In Support Software-controlled Operation Mode, operation commands can be given only for

one axis.

Operation commands cannot be given simultaneously for more than one axis.
Even if the axis selection in the Test Run Dialog Box is changed, the new axis cannot be

operated while operation is in progress for another axis.
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4-6 Absolute Encoder Origin Setting

4-6 Absolute Encoder Origin Setting

For the PCU of pulse-output type, the position control loop is at the driver side regardless of
whether the application is of semi-closed loop or full-closed loop method.

However, this PCU can input encoder feedback.

You can use either an incremental encoder or absolute encoder.

If you use an absolute encoder, the absolute data can be retained by the battery backup even
when the power supply to the CPU Unit (PCU) is shut OFF. You can determine the present
position by reading this absolute data from the absolute encoder when the power supply to the
CPU Unit (PCU) turns ON.

Unlike the case of using an incremental encoder, if the origin has been determined once, you
need not perform Origin Search after the power supply turns ON.

Motor (ABS encoder)

PCU SEN signal Servo Drive
—>

-
ABS data
i —
|
Battery

Battery backup

Outline of Operation

You can determine the origin of an absolute encoder system by Origin Search in the same
manner as when you use an incremental encoder.

Load the command position after the origin determination, and the offset of the mechanical
origin that was read from the absolute encoder, into the axis parameter [ABS Encoder Origin
Position Offset].

Accordingly, [ABS Encoder Origin Position Offset] is a read-only parameter.

I Applicable Servomotors

The Servomotors which are equipped with an absolute encoder and connectable to the PCU
are listed below.

Manufacturer Series Servo Drive model Servomotor model

OMRON OMNUC G5 Series R88D-KTxxx R88M-KxxxxxS
R88M-KxxxxxT
R88M-KxxxxxC

OMNUC G series R88D-GTxxx R88M-GxxxxxS
R88M-GxxxxxT
OMNUC W series R88D-WTxxx R88M-WxxxxxS

R88M-WxxxxxT
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4-6 Absolute Encoder Origin Setting

I Connection with Servo Drive

To use an absolute encoder, you must connect the encoder phase A and B inputs from the
Servo Drive to the RUN output and SEN output for the Servo Drive. Also note that, in relation
to the pulse output, you cannot acquire proper absolute data if the forward/reverse direction
connections are wrong.

Connect correctly according to "Connection Examples for OMNUC G5/G-series Servo Drive"
on page 2-42. (To connect to any OMNUC W Series Servo Drive, refer to the wiring diagram
in "Appendix-3 Servo Drive Connecting Cable".)

Setting Procedure

4-43

This section explains the procedure to set the origin of an absolute encoder system.

. Setup of absolute encoder (OMNUC G5/W Series only)

For the OMNUC G Series, setup of the absolute encoder is not necessary.

For the setup method of the OMNUC G5 Series, refer to User's Manual for OMNUC G5-series
AC Servomotor/Servo Drive (1571). For the setup method of the OMNUC W Series, refer to
User's Manual for OMNUC W-series AC Servomotor/Servo Drive (1531).

. Setting of PCU axis parameter

Select [Encoder Type] under [Feedback Pulse Input Setting] among the PCU axis parameters.
For details, refer to "Feedback Pulse Input Setting" on page 5-46.

In addition, set [RUN Output Function] under [I/O Function Selection] among the axis
parameters to [1: Use as RUN output].

. Execution of servo lock

Put the Servo Drive in operating status and lock the servo.

. Execution of Origin Search

Execute Origin Search.

After the origin determination, load the command position after the origin determination, and
the offset of the mechanical origin that was read from the absolute encoder, into the axis
parameter [ABS Encoder Origin Position Offset].

@ Reference

+ After you set the absolute encoder origin, save the parameters. For information on how to save
data, refer to "Saving Data" on page 8-42.

|E| Precautions for Correct Use

+A motor with absolute encoder cannot be installed to the system where both the rotation axes and
decelerators are used.

+If you use a reducer or for some other reason the Command Pulse Count Per Motor Rotation
parameter and the actual number of pulses per motor rotation do not match, you cannot use a
motor with an absolute encoder.
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4-6 Absolute Encoder Origin Setting

I Setting of PCU and Servo Drive

To use an absolute encoder, you must use a specified combination of PCU and Servo Drive
parameter settings. Set according to the combination of the table below.

PCU each axis parameter Servo Drive parameter
Pulse .
output Feedback pulse input G5 Series G-series W-series
- setting
setting
Pulse Feedback | Feedback | Command | Encoder Command | Encoder | Reverse
Output Pulse Input | Pulse Input | Pulse Output Pulse Output Rotation
Direction Method Direction Rotation Direction Rotation Direction | Mode
Direction Switch Direction | Switch (Pn000.0)
Switch (Pn012) Switch (Pn41)
(Pn006) (Pn41)
0: Output 2: Phase 1: Countas | 0: Motor 0: Phase B | 0: Motor | O0: Phase | O:
forward difference | the forward | rotation in | logic: No rotationin | B output: | Rotationin
direction pulse input | direction the reverse the No reverse
pulse/ (Quadruple | when direction turn (*) direction | reverse | direction
phase A ) (%) reverse according according | turn (*) upon +
advance direction to to command
pulse when pulse/ command command *)
the phase B pulse (*) pulse (*)
command is advance
issued for pulse are
the forward input.
direction.
1: Output 0: Countas
reverse the forward
direction direction
pulse/ when
phase B forward
advance direction
pulse when pulse/
the phase A
command is advance
issued for pulse are
the forward input.
direction.

Note. Set values above are default settings for each equipment. Do not change the settings.

Also, set the encoder input divider as follows.

PCU each axis parameter Servo Drive parameter

Feedback pulse input setting G5 Series G-series W-series

Number of feedback pulses Encoder Encoder Encoder Encoder Encoder

per motor rotation Divider Divider Divider Divider Divider
Numerator Denominator | Numerator Denomina | Setting
Setting Setting Setting tor Setting | (Pn201)
(Pn011) (Pn503) (Pn44) (Pn45)

Ax4 A 0 A 0 A

For A, set the same value within the range of Servomotor/Servo Drive resolutions.

[Example] Default setting for G-series Servo: Pn44 = 2,500 (Pn45 = 0)
Number of PCU feedback pulses per motor rotation = 2,500 x 4 = 10,000.
Accordingly, set 10,000.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)

4-44

uibuQ ayj buluyeq



Defining the Origin

4-7 Origin Return

4-7 Origin Return

Use Origin Return to return the axis from a desired position to the origin. This is executed the
moment the Origin Return turns ON.

For the input of Origin Return, refer to "Manual Operation Command Memory Area" on page
4-4,

|E| Precautions for Correct Use

+ Execute Origin Return after the origin determination. If the origin is not determined, a present
position unknown error (error code: 6006) is generated.

Axis Parameter Settings

4-45

Origin Return is a function which you use after the origin determination by Origin Search or
present position preset. Accordingly, you need to set the same common parameters and axis
parameters which you set for Origin Search.

This section explains the axis parameters that are used exclusively for Origin Return, in
addition to the parameters set for Origin Search.

. Click [Axis Parameter] in the project tree in the PCU Setting Window.

The window for setting [Axis Parameter] appears.

. Select [Origin Return Setting] under [Parameter Type].

Set [Origin Return Speed], [Origin Return Acceleration Time] and [Origin Return Deceleration
Time].

I Origin Return Setting

Parameter name Function e Unit LG
range value
Origin Return Set the speed of Origin Return. 1to X Command 10.000
Speed 4,000,000 unit/s :
Origin Re'turn . Set the acceleration time of Origin Return. 0 to 250,000 ms 1,000
Acceleration Time
Origin ReFurn ' Set the deceleration time of Origin 0 to 250,000 ms 1,000
Deceleration Time | Return.

*1. This setting range is based on the pulse unit.

Origin Return Speed

Set the speed of Origin Return.

Origin Return Acceleration Time and Origin Return Deceleration Time

Set the acceleration time and deceleration time of Origin Return.

For Origin Return Acceleration Time and Origin Return Deceleration Time, their operation
depends on [Acceleration Time Specification].

For details, refer to "Acceleration/Deceleration Setting" on page 4-17 and "Acceleration/
Deceleration Time Selection" on page 4-18.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



4-7 Origin Return

Timing Chart

The chart below shows the Origin Return timing chart of axis 1.

]

i

Origin Return g’:F

Origin Return received g:F \: ] o
' (1)
ON : =h
Axis bUSy OFF Q. '| E-
: : -
Positioning completed SEF | (o]
' ' -,
ON 4|: g
During servo lock (During axis stop) oFF L l o
5 5 =3
. . ON ' ] Q
During Origin Return OFF l 5

o :

Origin Stop o:: ]

Pulse output

» Time

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 4-46






Setting Data

This chapter explains the overall data configuration, common parameters, each

axis parameter and other data which you use on this PCU.
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5-1 Overall Structure

5-1 Overall Structure

This section explains an outline of data exchange between the PLC and PCU.

The PLC and PCU exchange data as shown below.

PLC

CIO area

Special I/0 Unit Memory area

PCU

Control Memory area (output)

User-specified Memory area
(specified by common parameter)

Operating Memory area (output)

User-specified DM or EM (data transfer use)

1/0 fgfr_es
il R N c d
T v > PCU command omman
1 ; Setting
| ' Operational data
Y e s L
Command
; - | Operational command execution
:
At power supply
ON Results
orrestat | T TTTTTTTTTTTTTTTT !

Transferred data <

‘vV

m
QO
(o]
=
QO
x
=
o
QO
o
3
o
@

\/V

\N/

\'%

CX-Programmer

Interpolation specification

Save data
N

Memory operation
condition data

PCU internal memory

Flash memory
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Setting Data

5-1 Overall Structure

Parameters and Memory Areas List

The table below shows 11 types of data and memory areas which the PCU handles.

Parameter Data

Data name Description Setting location
Common These parameters set the basic allocations in the Internal flash memory of the
parameters Direct Operation Command Memory area which are | PCU

necessary to operate the PCU.
You must set common parameters when you use the
PCU.

Axis parameters

These parameters set the pulse output method,
input signal logic, command position unit, maximum
speed of each axis, and other items that relate to
axis operation.

Memory operation
parameters

These parameters set the configuration axes,
interpolation operation and other items that relate to
memory operation.

Memory Area

Data name

Description

Setting location

PCU Control
Memory areas

Data read/write, error reset, error flags, error codes
and other items that relate to the PCU status are
allocated in these areas.

PLC special I/0 Unit area

Manual Operation
Command
Memory areas

Servo lock, Origin Search, JOG, inching, Origin
Return and other items that relate to manual
operation are allocated in these areas.

Direct Operation
Command
Memory areas

Position data, speed data, acceleration/deceleration
time and other items that relate to direct operation,
as well as starting bits for relative movement,
absolute movement, etc. are allocated in these
areas.

Axis Status
Memory areas

Busy flag for input status, servo locking, positioning
completed, zones, axis error codes, present position
monitor and other items that relate to axes are
allocated in these areas.

Memory Operation
Command
Memory areas

Sequence numbers for output status, M code reset,
teaching address and other items that relate to
memory operation are allocated in these areas.

Memory Operation
Status Memory
areas

Memory operation errors for input status, memory
operation error codes, M strobes, M codes and other
items that relate to memory operation are allocated
in these areas.

Use the CIO area, WR
area, HR area, DM area
and EM area in the PLC.
Use common parameters to
set these areas.
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5-1 Overall Structure

Memory Operation Data

Data name

Description

Setting location

Memory operation
data

These data set operation sequences, positions,
speeds, acceleration/deceleration times and other
items that relate to memory operation.

PCU

Memory operation
condition data

These data set conditional expressions for condition
data, comparison area, timers, counters and other
items that relate to memory operation.

Internal flash memory of the

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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5-1 Overall Structure

Data Setting with CX-Programmer

5-5

CX-Programmer supports the data editing below.

+ Common parameters

+ Axis parameters

+ Memory operation parameters

+ Memory operation data

+ Memory operation condition data

This section explains procedures to edit data on the data setting window of CX-Programmer.

I Editing Procedures for Common Parameters/Axis Parameters/Memory Operation Parameters

1.

2,
3.

In the 10 Table Window of CX-Programmer, select and double-click the PCU.
The PCU Setting Window opens.

In the project tree in the PCU Setting Window, select the parameter you want to edit.
Edit the parameter on the edit window that appears on the right side.

I Editing Procedures for Memory Operation Data

1.

2,

In the 10 Table Window of CX-Programmer, select and double-click the PCU.
The PCU Setting Window opens.

In the project tree in the PCU Setting Window, select the [Sequence Data] you want
to edit.

The edit window appears on the right side. Select the number of [Sequence Data]
you want to edit.

Select [Command].

When the necessary parameter appears on the right side of [Command], select or
enter a desired setting.
To disable [Command], tick [Invalid].

I Editing Procedures for Memory Operation Condition Data

1.

2,

In the 10 Table Window of CX-Programmer, select and double-click the PCU.
The PCU Setting Window opens.

In the project tree in the PCU Setting Window, select [Condition Data] under
[Memory Operation Data].

. The edit window appears on the right side. Click the row that shows the number of

[Condition Data] you want to edit.
Select [Typel.

Select or enter a desired condition in the displayed dialog box for editing detailed
conditions.

. Select [Edge Selection].
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5-2 Common Parameters

5-2 Common Parameters

|
For common parameters, specify the axis parameters and Operation Data Setting areas that
are necessary in axis operation. You must set common parameters when you use the PCU,
but you only need to set the necessary parameters for operation.
Common Parameter areas are allocated to the internal flash memory of the PCU.
Accordingly, use CX-Programmer to set these parameters.

Common Parameters List

General name Parameter name Re::;gce Valid timing
Operation memory Manual Operation Command Memory Area
area allocation setting | Selection
5-7
First Word of Manual Operation Command
Memory Area
Direct Operation Command Memory Area
Selection
5-8
First Word of Direct Operation Command
Memory Area
Memory Operation Command Memory Area
Selection
5-9

First Word of Memory Operation Command
Memory Area

Axis Status Memory Area Selection

. . 5-9 At power supply
First Word of Axis Status Memory Area ON. restart or

Memory Operation Status Memory Area setup

Selection
5-10

First Word of Memory Operation Status Memory
Area

Synchronous data Synchronous Data Send Selection 1
send selection

Synchronous Data Send Selection 2

Synchronous Data Send Selection 3

Synchronous Data Send Selection 4

Synchronous Data Send Selection 5

Synchronous Data Send Selection 6

Synchronous Data Send Selection 7

Synchronous Data Send Selection 8
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5-2 Common Parameters

Reference s
General name Parameter name Valid timing

page

MPG magpnification MPG Magnification 1 (Numerator)
setting

MPG Magnification 1 (Denominator)
MPG Magnification 2 (Numerator)

MPG Magnification 2 (Denominator)

5-12 Always
MPG Magnification 3 (Numerator)

MPG Magnification 3 (Denominator)
MPG Magnification 4 (Numerator)

MPG Magnification 4 (Denominator)

Latch function setting | Latch 1 Object Axis Selection

Latch 2 Object Axis Selection At power supply
5-12 ON, restart or
Latch 3 Object Axis Selection setup

Latch 4 Object Axis Selection

Operation Memory Area Allocation Setting

Allocate the Operation I/0O Memory areas. To operate the axes, you only need to allocate the
Operation I/0O Memory areas which you use.

The Operation Memory area allocation setting parameters become enabled at power supply
ON, restart, or setup.

I Manual Operation Command Memory Area Selection

You can select one of these 5 areas.

Area Area name Setting word range
No setting - -
CIO Area Core I/0 Area 0000 to 6143 words
WR Area Work Area WO000 to W511 words
HR Area Holding Area HOO00 to H511 words
DM Area Data Memory Area D00000 to D32767 words
EM Area Extended Data Memory Area E00_00000 to E1C_32767 words '

*1. The number of available banks varies depending on the CPU.

I First Word of Manual Operation Command Memory Area

Specify the first word of the memory area which you specified under Manual Operation
Command Memory area selection.
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EI Precautions for Correct Use

+ A Manual Operation Command Memory area uses 2 words per axis. Set the first word so that the
memory areas that correspond to the number of axes which you use do not exceed the setting
word range of each area.

+ Axis numbers, up to the highest number you use for each axis are allocated in the memory area.
Unused axis numbers between used axis numbers are also occupied.

% Reference

+ For details on the Manual Operation Command areas, refer to "Manual Operation Command
Memory Area" on page 5-67.

I Direct Operation Command Memory Area Selection

You can select one of these 5 areas.

Area Area name Setting word range
No setting - -
CIlO Area Core I/0 Area 0000 to 6143words
WR Area Work Area WO000 to W511 words
HR Area Holding Area HO000 to H511 words
DM Area Data Memory Area D00000 to D32767 words
EM Area Extended Data Memory Area Evg?d—g?ooo to E1C_32767

*1. The number of available banks varies depending on the CPU.

I First Word of Direct Operation Command Area

Specify the first word of the memory area which you specified under Direct Operation
Command Memory area selection.

|E| Precautions for Correct Use

+ A Direct Operation Command Memory area uses 12 words per axis. Set the first word so that the
memory areas that correspond to the number of axes which you use do not exceed the setting
word range of each area.

+ Axis numbers, up to the highest number you use for each axis are allocated in the memory area.
Unused axis numbers between used axis numbers are also occupied.

@ Reference

+ For details on the Direct Operation Command memory areas, refer to "Direct Operation Command
Memory Area" on page 5-68.
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5-2 Common Parameters

I Memory Operation Command Memory Area Selection

You can select one of these 5 areas.

Area Area name Setting word range
No setting - -
CIO Area Core I/0 Area 0000 to 6143 words
WR Area Work Area WO000 to W511 words
HR Area Holding Area HO0O00 to H511 words
DM Area Data Memory Area D00000 to D32767 words
EM Area Extended Data Memory Area E00_00000 to E1C_32767 words '

*1. The number of available banks varies depending on the CPU.

I First Word in Memory Operation Command Memory Area

Specify the first word in the memory area you specified under Memory Operation Command
Memory area selection.

|E| Precautions for Correct Use

+ A Memory Operation Command Memory area uses 3 words per task. Set the first word so that the
areas that correspond to the number of tasks which you use do not exceed the setting word range
of each area.

+ Task numbers, up to the highest number you use for each task are allocated in the memory area.
Unused task numbers between used task numbers are also occupied.

@ Reference

+ For details on the Memory Operation Command Memory areas, refer to "Memory Operation
Command Memory Area" on page 5-81.

I Axis Status Memory Area Selection

You can select one of these 5 areas.

Area Area name Setting word range
No setting - -
CIO Area Core I/O Area 0000 to 6143words
WR Area Work Area WO000 to W511 words
HR Area Holding Area HO00 to H511 words
DM Area Data Memory Area DO00000 to D32767 words
EM Area Extended Data Memory Area E00_00000 to E1C_32767 words !

*1. The number of available banks varies depending on the CPU.
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I First Word in Axis Status Memory Area

Specify the first word in the memory area which you specified under Axis Status Memory area
selection.

EI Precautions for Correct Use

+ An Axis Status Memory area uses 13 words per axis. Set the first word so that the memory areas
that correspond to the number of axes which you use do not exceed the setting word range of each
area.

+ Axis numbers, up to the highest number you use for each axis are allocated in the memory area.
Unused axis numbers between used axis numbers are also occupied.

% Reference

+ For details on the Axis Status Memory areas, refer to "Axis Status Memory Area" on page 5-72.

I Memory Operation Status Memory Area Selection

You can select one of these 5 areas.

Area Area name Setting word range
No setting - -
CIO Area Core I/0O Area 0000 to 6143 words
WR Area Work Area WO000 to W511 words
HR Area Holding Area HO00 to H511 words
DM Area Data Memory Area D00000 to D32767 words
EM Area Extended Data Memory Area E00_00000 to E1C_32767 words !

*1. The number of available banks varies depending on the CPU.

I First Word in Memory Operation Status Memory Area

Specify the first word in the memory area which you specified under Memory Operation Status
Memory area selection.

EI Precautions for Correct Use

+ A Memory Operation Status Memory area uses 6 words per task. Set the first word so that the
memory areas that correspond to the number of tasks which you use do not exceed the setting
word range of each area.

+ Task numbers, up to the highest number you use for each task are allocated in the memory area.
Unused task numbers between used task numbers are also occupied.

% Reference

+ For details on the Memory Operation Status Memory areas, refer to "Memory Operation Status
Memory Area" on page 5-83.
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5-2 Common Parameters

Synchronous Data Send Selection

5-11

Valid when synchronous unit operation is performed.

Parameter name

Function

Setting range

Default values

Synchronous Data
Send Selection 1

Synchronous Data
Send Selection 2

Synchronous Data
Send Selection 3

Synchronous Data
Send Selection 4

Synchronous Data
Send Selection 5

Synchronous Data
Send Selection 6

Synchronous Data
Send Selection 7

Synchronous Data
Send Selection 8

Select the axis number and data type for
each selected data.

The first 2 digits of the word indicate the
axis number, while the last 2 digits
indicate the data type.

Axis number
01 to 04: Physical axis number
F1: External encoder axis

Data type

00: Feedback present position

01: Command present position

02: Position error

03: Present speed (calculation from the
feedback position)

04: Present command speed

0100 hex to
FFO04 hex

Axis 1, feedback
present position

0100 hex to
FFO04 hex

Axis 2, feedback
present position

0100 hex to
FF04 hex

Axis 3, feedback
present position

0100 hex to
FFO04 hex

Axis 4, feedback
present position

0100 hex to
FFO04 hex

Axis 1, feedback
present position

0100 hex to
FF04 hex

Axis 2, feedback
present position

0100 hex to
FFO04 hex

Axis 3, feedback
present position

0100 hex to
FFO04 hex

Axis 4, feedback
present position
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MPG Magnification Setting

You can change the magnification of MPG setting.
The MPG magnification setting is always enabled.

Parameter name Function Setting range Unit o
values
MPG Magnification | Set the magnification 1 for MPG pulses. -10,000 to _ 1
1 (Numerator) (Numerator) 10,000
MPG Magnification | Set the magnification 1 for MPG pulses.
. . 1 to 10,000 - 1
1 (Denominator) (Denominator)
MPG Magnification | Set the magnification 2 for MPG pulses. -10,000 to B 10
2 (Numerator) (Numerator) 10,000
MPG Magnification | Set the magnification 2 for MPG pulses.
. . 1 to 10,000 - 1
2 (Denominator) (Denominator)
MPG Magnification | Set the magpnification 3 for MPG pulses. -10,000 to 3 100
3 (Numerator) (Numerator) 10,000
MPG Magnification | Set the magnification 3 for MPG pulses.
. . 1 to 10,000 - 1
3 (Denominator) (Denominator)
MPG Magnification | Set the magnification 4 for MPG pulses. -10,000 to _ 1.000
4 (Numerator) (Numerator) 10,000 ’
MPG Magnification | Set the magnification 4 for MPG pulses.
. . 1 to 10,000 - 1
4 (Denominator) (Denominator)

Latch Function Setting

Select the object axis of each present position latch when you set the interrupt input to present

position latch.

Latch function setting becomes enabled at power supply ON, restart, or setup.

Parameter name Function Setting range PR
values
. .| Select the object axis for latch 1.
Latch 1 Object AXis | 1AL 1, 2. Axis 2, 3: Axis 3, 4: Axis 4 1to 4, F1 1
Selection ] .
F1: External encoder axis
. .| Select the object axis for latch 2.
Latch 2 Object Axis | 174 Lic 1 2. Axis 2, 3: Axis 3, 4: Axis 4 1to 4, F1 2
Selection i .
F1: External encoder axis
. .| Select the object axis for latch 3.
Latch 3 Object Axis | 1.4 4ic 1) 2. Axis 2, 3: Axis 3, 4: Axis 4 1to 4, F1 3
Selection ] .
F1: External encoder axis
. .| Select the object axis for latch 4.
Latch 4 Object AXis | 174 i 1 2. Axis 2, 3: Axis 3, 4: Axis 4 1t0 4, F1 4

Selection

F1: External encoder axis

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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5-3 Axis Parameters

5-3 Axis Parameters

Axis parameters set the pulse output method, input signal logic, Origin Search and other items
that relate to axis operation, for each axis which you control on the PCU.

5 sets of axis parameters are available, which include parameters for 4 axes and 1 external
encoder axis. However, for external encoder axis parameters, there are a limited number of
parameters that you can set. Therefore, only the external encoder axis parameters you can set
are denoted by the BXBIH icon. Unused external encoder parameters are fixed to 0.

Note, however, that the parameter settings are the same among all axes, and therefore this
section explains only the parameters for 1 axis.

AXxis Parameters List

Axis parameters are available for each axis, and you must set them for each axis.

General name Parameter name Re:’ear;:ce Valid timing
Axis type setting Axis Type 5-17
10 function setting I/O Logic Selection 5-18
I/0 Function Selection 5-19
Emergency Stop Input Stop Method 5-20
Limit Input Stop Method 5-20
Drive Alarm Input Stop Method 5-21
Error Counter Reset Output Time 5-21
Drive Alarm Reset Output Time 5-21 | Atpower supply
ON, restart or
Positioning Monitoring Time 5-22 setup
Acceleration/ Maximum Speed (Rightmost Word)
Deceleration setting Maximum Speed (Leftmost Word)
Starting Speed (Rightmost Word)
Starting Speed (Leftmost Word)
Operation at Reverse Rotation Command
Acceleration/Deceleration Curve Selection 5-23
Acceleration/ Deceleration Time Selection
Single Axis Deceleration Time at Interpolation
(Rightmost Word)
Always
Single Axis Deceleration Time at Interpolation
(Leftmost Word)
Backlash compensation | Backlash Output Method
function setting Backlash Compensation Amount
Backlash Compensation Speed (Rightmost 5-28
Word) At power supply
ON, restart or
Backlash Compensation Speed (Leftmost setup
Word)
Pulse output setting Pulse Output Method 5.8
Pulse Output Direction
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General name

Parameter name

Reference
page

Valid timing

Command position unit
setting

Axis Feeding Mode

Rotation Axis Upper Limit (Rightmost Word)
[Externall

Rotation Axis Upper Limit (Leftmost Word)
[External

Display Unit

Command Pulse Count per Motor Rotation
(Rightmost Word)

Command Pulse Count per Motor Rotation
(Leftmost Word)

Work Travel Distance per Motor Rotation
(Rightmost Word) EXanal

Work Travel Distance per Motor Rotation

(Leftmost Word) B0l

Unit Multiplier BX35E1

Compensation Ratio Numerator (Rightmost
Word)

Compensation Ratio Numerator (Leftmost
Word)

Compensation Ratio Denominator (Rightmost
Word)

Compensation Ratio Denominator (Leftmost
Word)

5-30

At power supply
ON, restart or
setup

Starting Present Position Clear Enable
Selection

5-35

At power supply
ON, restart or
setup

Software limit setting

Software Limit Function Selection

Reverse Direction Software Limit (Rightmost
Word)

Reverse Direction Software Limit (Leftmost
Word)

Forward Direction Software Limit (Rightmost
Word)

Forward Direction Software Limit (Leftmost
Word)

5-36

Zone setting

Zone 0 Function Selection

Zone 0 Lower Limit (Rightmost Word)

Zone 0 Lower Limit (Leftmost Word)

Zone 0 Upper Limit (Rightmost Word)

Zone 0 Upper Limit (Leftmost Word)

Zone 1 Function Selection

5-38

Zone 1 Lower Limit (Rightmost Word)

Zone 1 Lower Limit (Leftmost Word)

Zone 1 Upper Limit (Rightmost Word)

Zone 1 Upper Limit (Leftmost Word)

Zone 2 Function Selection

Always
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5-3 Axis Parameters

5-15

General name

Parameter name

Reference
page

Valid timing

Zone setting
(Continued)

Zone 2 Lower Limit (Rightmost Word)

Zone 2 Lower Limit (Leftmost Word)

Zone 2 Upper Limit (Rightmost Word)

Zone 2 Upper Limit (Leftmost Word)

5-38

Interrupt feeding setting

Interrupt Feeding Setting

Interrupt Feeding Amount (Rightmost Word)

Interrupt Feeding Amount (Leftmost Word)

5-40

Origin Search setting

Origin Search Operation Mode

Operation at Forward Direction Limit Input

Operation at Reverse Direction Limit Input

Origin Search Direction

Origin Search Holding Time

Origin Input Mask Amount (Rightmost Word)

Origin Input Mask Amount (Leftmost Word)

Origin Compensation Value (Rightmost Word)

Origin Compensation Value (Leftmost Word)

Origin Position Offset (Rightmost Word)

Origin Position Offset (Leftmost Word)

Origin Search Speed (Rightmost Word)

Origin Search Speed (Leftmost Word)

Origin Search Approach Speed (Rightmost
Word)

Origin Search Approach Speed (Leftmost
Word)

Origin Search Compensation Speed
(Rightmost Word)

Origin Search Compensation Speed (Leftmost
Word)

Origin Search Acceleration Time (Rightmost
Word)

Origin Search Acceleration Time (Leftmost
Word)

Origin Search Deceleration Time (Rightmost
Word)

Origin Search Deceleration Time (Leftmost
Word)

5-41

Always
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General name

Parameter name

Reference
page

Valid timing

Origin Return setting

Origin Return Speed (Rightmost Word)

Origin Return Speed (Leftmost Word)

Origin Return Acceleration Time (Rightmost
Word)

Origin Return Acceleration Time (Leftmost
Word)

Origin Return Deceleration Time (Rightmost
Word)

Origin Return Deceleration Time (Leftmost
Word)

5-44

JOG/ Inching setting

Inching Width

JOG/ Inching Speed 1 (Rightmost Word)

JOG/ Inching Speed 1 (Leftmost Word)

JOG/ Inching Speed 2 (Rightmost Word)

JOG/ Inching Speed 2 (Leftmost Word)

JOG Acceleration Time (Rightmost Word)

JOG Acceleration Time (Leftmost Word)

JOG Deceleration Time (Rightmost Word)

JOG Deceleration Time (Leftmost Word)

5-45

Always

ejeq Buyes

Feedback pulse input
setting

Feedback Pulse Input Method [3XE5EI

Feedback Pulse Input Direction B30l

Feedback Pulse Input Backlash Enable

Feedback Pulse Input Position Monitoring
Enable

Feedback Pulse Input Position Reflection
Method Selection

5-46

Feedback Pulse Count per Motor Rotation
(Rightmost Word) X80l

Feedback Pulse Count per Motor Rotation

(Leftmost Word) Etanal

5-49

Encoder Type

ABS Encoder Origin Position Offset (Rightmost

Word)

ABS Encoder Origin Position Offset (Leftmost
Word)

5-49

At power supply
ON, restart or
setup

At origin
confirmation

Expanded monitor
setting

Expanded Monitor Type

5-49

Always

Error monitor function
setting

Error Monitor Setting

Feedback Speed Sampling Period

Speed Error Monitor Wait Time

Speed Error Limit Value

Position Error Limit Value

5-51

Always

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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5-3 Axis Parameters

General name Parameter name ReLe;;zce Valid timing
Synchronous Unit Synchronous Group Stop Selection At power supply
operation function ON, restart or
setting 5-53 setup

Synchronous Feeding Command Position Data Always

Axis Type Setting

Set the axis type. When Virtual Axis or unused axis is selected, I/O wiring is not necessary.
Axis type becomes enabled at power supply ON, restart, or setup.

Default

Parameter name Function Setting range Unit
values

Set the axis type.
Axis Type 0: Physical axis, 1: Virtual axis, Oto2 - 0"
2: Unused axis

*1. For a 2-axis PCU, the default value is [2] for axis 3 and axis 4.

@ Reference

+ Select [Physical Axis] for axes that are actually wired to operate, and set [Unused Axis] for unused
axes.

Virtual Axis

If you select [1: Virtual Axis] under axis type setting, you can use the axis as a Virtual Axis. A
Virtual Axis does not have any actual input/output and is used only for calculation purposes. In
a similar manner as a Physical Axis that actually outputs pulses, a Virtual Axis changes its
present position or status only on the PCU based on the command for each axis operation.

A Virtual Axis is different from a Physical Axis in the points below:

+ The command present position is the only present position. The feedback present position value
is always the same as the command present position. An attempt to execute present position
preset to the feedback present position generates an error and fails.

+ All external inputs/outputs function as general-purpose inputs/outputs. However, only the interrupt
input is an exception because you can use it as a latch input.

+ There is no servo unlock status. It is handled as servo lock status at all times.

+ With the open collector output type, the setting range of the maximum speed for each axis
parameter is up to 500 kpps in the case of a Physical Axis. However, the upper limit becomes 4
Mpps for a Virtual Axis.

+ The backlash compensation function is disabled, regardless of the settings.

EI Precautions for Correct Use

+ When an origin search or interrupt feeding is started for a virtual axis, the axis will continue moving
because there are no external input signals, such as an origin input or an interrupt input.
To set the machine origin for a virtual axis, use the Present Position Preset Bit.

+ The present position latch function cannot be used for a virtual axis.
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I/0 Function Setting

I /0 Logic Selection

Select the input type for various sensors.

I/0 logic selection becomes enabled at power supply ON, restart, or setup.

Parameter name Function Setting range Unit PN
values
Forward Direction Select the contact for input signals. 0to 1 3 0
Limit Input Logic 0: N.C. bit, 1: N.O. bit
Reverse Direction Select the contact for input signals. 0to 1 B 0
Limit Input Logic 0: N.C. bit, 1: N.O. bit
Origin Proximity Select the contact for input signals. 0to 1 _ 1
Input Logic 0: N.C. bit, 1: N.O. bit
Origin Input Logic Select the contact for input signals. 0to 1 _ 1
0: N.C. bit, 1: N.O. bit
Interrupt Input Logic | Select the contact for input signals. Oto 1 B 1
0: N.C. bit, 1: N.O. bit
Emergency Stop Select the contact for input signals. 0to 1 B 0
Input Logic 0: N.C. bit, 1: N.O. bit
Positioning Select the contact for input signals.
Completed Input 0: N.C. bit, 1: N.O. bit Oto1 - 1
Logic
Drive Alarm Input Select the contact for input signals. 0to 1 B 0

Logic

0: N.C. bit, 1: N.O. bit

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Setting Data

5-3 Axis Parameters

5-19

I I/0 Function Selection

Select the functions of various 1/O signals.
I/0O function selection becomes enabled at power supply ON, restart, or setup.

Parameter name Function Setting range Unit PG
values
RUN Ou’&pu*t Select the function of the RUN output.
Function’! -2 0: Use as general-purpose output Oto1 - 1
1: Use as RUN output
Drive Alarm Reset Select the function of the drive alarm
Output Function 2 reset output.
Oto1 - 1
0: Use as general-purpose output
1: Use as drive alarm reset output
Error Counter Rgset Select the function of the error counter
Output Function 2 reset output.
; Oto1 - 1
0: Use as general-purpose output
1: Use as error counter reset output
Origin Proximity Select the input destination of the origin
Input SngaI proximity input.
Selection 3 0: Use Origin Proximity Input Internal
C . Oto1 - 1
Memory area as the origin proximity
input
1: Use external origin proximity input
Origin Input Signal | Select the input destination of the origin
Selection input.
0: Use Z-phase input as the origin Oto B 0
1: Use external origin input
Interrupt Input Select the function of the interrupt input.
Function™ 0: Use as interrupt feeding trigger Oto1 - 0
1: Use as present position latch signal
Positioning Select the function of the positioning
Completed Input completed input.
.5 *G i . Oto1 - 1
Function °- 0: Use as general-purpose input
1: Use as positioning completed input
Drive Alarm Input Select the function of the drive alarm
. *5 .
Selection input. . 0to 1 _ 1
0: Use as general-purpose input
1: Detect drive alarm input as an error
*1. If you use an absolute encoder system, be sure to use this signal as a RUN output. If you use an

*2.

*3.

*4.

*5.

*6.

absolute encoder system, read the present position when the RUN output turns ON, upon which the
origin is confirmed.

In the case of a Virtual Axis, this setting becomes disabled and the signal is treated as a general-
purpose output.

If you select [0] for origin proximity input signal selection, bits 0 to 3 of the origin proximity input internal
bit correspond to the origin proximity inputs of axes 1 to 4, respectively. Also, you can use the external
origin proximity input signals as general purpose inputs.

In the case of a Virtual Axis, this setting becomes disabled. You can use the external origin proximity
input signals as general purpose inputs.

If you select [1] for interrupt input function selection, the target axis of latch depends on [Latch Signal
Setting] under [Common Parameter].

In the case of a Virtual Axis, this setting becomes disabled and the signals are treated as general
purpose inputs.

If you set [0] for the Position Monitoring Time axis parameter, the positioning completed input will not
be monitored regardless of the Positioning Completed Input Function parameter set. For details, refer
to "In-position Check" on page 9-24.
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I Emergency Stop Input Stop Method

Parameter name Function Setting range Unit Default
values
Emergency Stop Select the function to be implemented
Input Stop when an emergency stop input is input.
Method ™" "2 0: Immediate stop of pulse output
(Deviation pulse stop)
2: Immediate stop of pulse output, and
output the error counter reset signal*3 0,2to 4 - 0

3: Immediate stop of pulse output, output
the error counter reset signal*3, and
RUN signal ™ OFF.

4: Immediate stop of pulse output, and
RUN signal ™ OFF.

*1. [1] is not available for emergency stop input stopping method.

In the case of a Virtual Axis, this setting becomes disabled and the emergency stop inputs are treated
as general-purpose inputs.
*2. If you do not select for RUN output selection nor error counter reset output function, these parameters
operate the same as when you set them to [0].
*3. The signal is output only when you set error counter reset output function as error counter reset output.
*4. Turn OFF the signal only when you set RUN output function to RUN output.

I Limit Input Stop Method

Parameter name

Function

Setting range

Unit

Default
values

Limit Ingut Stop
Method !

Select the function to be implemented

when a forward/reverse direction limit

signal is input.

0: Immediate stop of pulse output
(Deviation pulse stop)

1: Deceleration stop of pulse output

2: Immediate stop of pulse output, and
output the error counter reset signal*2

3: Immediate stop of pulse output, output
the error counter reset signal*z, and
RUN signal® OFF.*

4: Immediate stop of pulse output, and
RUN signal® OFF.

Oto4

*1. In the case of a Virtual Axis, this setting becomes disabled and the limit input signals are treated as
general-purpose inputs.
*2. The signal is output only when you set error counter reset output function as error counter reset output.
*3. Turn OFF the signal only when you set RUN output function to RUN output.
*4. If you do not select for RUN output selection nor error counter reset output function, these parameters
operate the same as when you set them to [0].

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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5-3 Axis Parameters

5-21

I Drive Alarm Input Stop Method

Default

Unit
values

Parameter name Function Setting range

Drive Alarm anut
Stop Method !

Select the function to be implemented

when a drive alarm input is input while a

drive alarm is set.

0: Immediate stop of pulse output
(Deviation pulse stop)

1: Deceleration stop of pulse output

2: Immediate stop of pulse output, and
output the error counter reset signal*2

3: Immediate stop of pulse output, output
the error counter reset signal*z, and
RUN signal® OFF.™

4: Immediate stop of pulse output, and
RUN signal 3 OFF.

Oto4 - 4

*1. In the case of a Virtual Axis, this setting becomes disabled and the drive alarm input signal is treated as
general-purpose input.

*2. The signal is output only when you set error counter reset output function as error counter reset output.

*3. Turn OFF the signal only when you set RUN output function to RUN output.

*4. If you do not select for RUN output selection nor error counter reset output function, these parameters
operate the same as when you set them to [0].

I Error Counter Reset Output Time

Parameter name Function Setting range Unit Lt
values
Error COL.Jnte*r1Reset Set the automatic ouggut time for error 110 1,000 ms 20
Output Time counter reset output.

*1. In the case of a Virtual Axis, this setting becomes disabled and the error counter reset output is treated as a
general-purpose output.

*2. Depending on the operating pattern of Origin Search, the output time becomes longer than the set value by
2 control cycles of the PCU.

I Drive Alarm Reset Output Time

Parameter name Function Setting range Unit PN
values
Drive Alarm Beset Set the automatic output time when the
Output Time 1 drive alarm reset output is enabled. 1 to 1,000 ms 200
(upon an error reset)

*1. In the case of a Virtual Axis, this setting becomes disabled and the drive alarm reset output is treated as a
general-purpose output.
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I Positioning Monitoring Time

Parameter name Function Setting range Unit Default
values
Positioning X Set the monitoring time to be applied
Monitoring Time 1 when the positioning completed input is
enabled.

If you set [0], it does not monitor the
positioning completed signal. During
Origin Search, it continues to wait for a
positioning completed input when the 1to 10,000 ms 0
origin input is detected. As for origin
compensation operation, it does not
monitor the positioning completed input.
If you set any value other than [0], an
error is generated when the setting
exceeds the specified time.

*1. In the case of a Virtual Axis, this setting becomes disabled and the positioning completed input is treated as
general-purpose input.

EI Precautions for Correct Use

Even if you set [1] (use as positioning completed input) for the Positioning Completed Input
Function axis parameter, setting [0] for the Position Monitoring Time disables the monitoring
the positioning completed signal from the Servo Drive. If you wish to use the positioning
completed signal from the Servo Drive to check the completion of the positioning operation, set
any value other than [0] for the Position Monitoring Time parameter. For details, refer to "In-
position Check" on page 9-24.

@ Reference

The operations below do not monitor the positioning completed signal.

+ Synchronous feeding

+ JOG operation

+ MPG operation

+ Deceleration stop

¢ Error stop

+ Origin Search, duplicate starts or reversing at interrupt feeding

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 5.22
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5-3 Axis Parameters

Acceleration/Deceleration Setting

5-23

Set the maximum speed, starting speed, acceleration/deceleration time, etc.
The speed and acceleration/deceleration setting parameters become valid at power supply
ON, restart or setup, except for deceleration time designation. Deceleration time designation is
always enabled.

Parameter name Function Setting range Unit DIEE
values
Maximum Speed Specify the maximum speed of the axis. 1to Command 4000000""
40000007172 unit/s
Starting Speed Specify the starting speed of the axis. 0 to 40000002 Command 0
unit/s
Operation at Select the operation at reverse rotation
Reverse Rotation command. 0to 1 B 0
Command 0: Deceleration stop at reverse rotation,
1: Immediate stop at reverse rotation

Acceleration/ Select the acceleration/deceleration
Deceleration Curve | curve. Oto1 - 0
Selection 0: Trapezoid, 1: S-curve (Cubic curve)
Acceleration/ Select how to specify the acceleration/
Deceleration Time | deceleration time.
Selection 0: Time from starting speed to maximum

speed of each axis (Acceleration/ Oto1 - 0

deceleration specified)

1: Time from present speed to target

speed of each axis (Time specified)
Single Axis Set the deceleration stop time to be
Deceleration Time | applied when an error occurs in any of
at Interpolation the interpolated axes or an individual 0 to 250,000 ms 1,000

deceleration stop is executed during
interpolation operation in memory
operation.

*1. For an axis of open-collector output type, the maximum value is 500,000 and the default value is also
500,000. In the case of a Virtual Axis, however, the above setting is applied for the open-collector output type.
*2. This setting range is based on the pulse unit.
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I Maximum Speed

Register the fastest speed which you actually use. This prevents you from inadvertently using
speeds exceeding the maximum speed.

For the line driver output type and Virtual Axes, the maximum speed is 4,000,000 (pps). For
the open collector output type, however, the maximum speed is 500,000 (pps).

In the case of a Virtual Axis, however, the maximum value is 4,000,000 (pps) even for the open
collector output type.

Also when the pulse output method is the one that uses phase difference pulses, the upper
limit of the setting range of the maximum speed changes as follows according to the selected

multiplication:

Quadruple Doubler 1 multiplier
Line driver output type 4,000,000 2,000,000 1,000,000
Open collector output type 500,000 250,000 125,000

I Starting Speed

If you use a Servomotor, set [0].

If you use a stepping motor, normally you should set a value which is one-tenth to one-half the
maximum self-start frequency to prevent step out at start. Also note that stepping motors
generally resonate at pulse speeds of 100 to 300 Hz. Therefore, set a value higher than this
range. The suitable value depends on the load condition. Check the manual for your stepping
motor for details.

I Operation at Reverse Rotation

Select the method to stop the axis that reverses due to duplicate starts.

[Setting patterns for deceleration stop at reverse rotation]

When there is no reverse command

A

Speed

A

! Duplicate starts

AY
N
N
\

)
'
'

When there is a reverse command

4

Speed

h

| Duplicate starts

[Setting patterns for immediate stop at reverse rotation]

t Start

T

Command
position

t

New command
position

When there is no reverse command

A

Speed

A

| Duplicate starts

t Start

t

New command
position

Initial
command
position

When there is a reverse command

4

Speed

h

| Duplicate starts

t Start t t t Start f f
Command New command Initial New command
position  position command /" position
position
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5-3 Axis Parameters

I Acceleration/Deceleration Curve Selection

Select the acceleration/deceleration curve.

Trapezoid S-curve
Speed (pps) , Actual axial operation  Actual axial operation Speed (PpS), Actual axial operation  Actual axial operation
. acceleration time deceleration time . acceleration time deceleration time
Maximum [ ==y~ ________ - == Maleum__:ﬂ__d ________ .- e
speed S AN speed K i
1 1 \
Target - | N Target L _ ! : : \\
1 1
speed i i speed [/ | N\
I \ y I I \
Starting | _V/_ ___ . L. Starting | \/_ __ .\ _______ LoD \
speed| 1 1 \ speed| , 1 1
’ 1 1 AN ’ 1 1 .
oL ! ! » Time oL ! ! S Ti
] — — — Time
Acceleration time Deceleration time Acceleration time Deceleration time

I Acceleration/Deceleration Time Selection

For the acceleration/deceleration time designation method, select the method using fixed
acceleration or fixed acceleration/deceleration time.

Under the fixed acceleration method, you determine the time from the starting speed to
maximum speed, so that the acceleration/deceleration time changes according to the target
speed.

Under the fixed acceleration/deceleration time, you set the time from the present speed to
target speed, and the acceleration/deceleration time does not change. In the case of triangle
control, however, you determine the acceleration/deceleration time according to the
acceleration which you calculated from the present speed, target speed and acceleration/
deceleration time. However, even for triangle control, when triggered by the Deceleration Stop
Bit or error occurrence, an axis is decelerated to a stop based on the deceleration time
specified for the ongoing operation.

Acceleration/deceleration specified

Maximum B
speed /

—_——y
~
4

(2) Speed change} - - - - - oo A
target speed /

(1) Target speed

~
JR | [

]
i
during starting E /o i
| / | H
| //' | |
Starting speed E—-—/{-——-—i—--:‘---: ————————— !
e Lo !
A ! 1 1
A VA
y Ta2| «
~ TA
[During starting] [During speed change] [During deceleration]
TA: Acceleration time TA: Acceleration time TD: Deceleration time
Ta1: Actual acceleration time ~ Ta2: Actual acceleration time Td: Actual deceleration time
A: Degree of acceleration  A: Degree of acceleration D: Degree of deceleration
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Time specified

Maximum speed -

(2) Speed change
target speed

(1) Target speed
during starting

Starting speed

A Speed

[During starting] [During speed change]
TA: Acceleration time TA: Acceleration time
A1: Degree of acceleration A2: Degree of acceleration

Constant acceleration/deceleration time (for triangle control)

Target
Speed

Actual
Target
Speed

Starting
Speed

[During deceleration]
TD: Deceleration time
D: Degree of deceleration

At Startup
TA: Acceleration time
Ta: Actual acceleration time
A: Acceleration rate

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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TD: Deceleration time
Td: Actual deceleration time
D: Rate of deceleration

P Time
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5-3 Axis Parameters

EI Precautions for Correct Use

+ Even with Constant Acceleration/Deceleration Time selected and triangle control enabled,
when triggered by the Deceleration Stop Bit or error occurrence, an axis is decelerated to a stop
based on the acceleration time specified for the ongoing operation.

For that reason, depending on the timing in which a deceleration stop starts, an axis may go
beyond the target position for the ongoing operation.

To select Constant Acceleration/Deceleration Time, calculate the maximum value for the
stopping distance and ensure safety before using this method.

Constant acceleration/deceleration time (for a deceleration stop)

Stop Start  f----—--——c—-—--—— <
Speed

I
I
1
1
Deceleration < ' ~
I
1
1
I
I

1
1
Starting |_______ <~ _____ i ___________

Speed

P Time

A
Y.

&
N

TD ' ' TD

At Deceleration Stop
TD: Deceleration time

% Reference

+ The axis always rotates at [Acceleration/deceleration specified] during Origin Search regardless
of the setting of acceleration/deceleration time selection.

+ If it exceeds a software limit in the operation below, or an overflow occurs at the command present
position, the deceleration time becomes shorter.

+ Deceleration stop due to JOG OFF
+ Deceleration stop due to reversing during JOG operation
+ Deceleration stop due to reversing upon command change during direct operation

I Single-axis Deceleration Time at Interpolation

This is the deceleration time to be applied when you select [Deceleration Stop] under the
memory operation parameter [Interpolation Axis Stop Method]. For the setting, refer to
"Interpolation Axis Stop Method" on page 5-58.

This is the time which you use for deceleration stop if any of the interpolated axes generates
an error or an individual deceleration stop command is executed during interpolation of
memory operation.
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Backlash Compensation Function Setting

Set the mechanical backlash compensation.

In the case of a Virtual Axis, ignore this setting.

For backlash compensation, refer to "Backlash Compensation" on page 9-28.

Backlash compensation function setting becomes valid at power supply ON, restart, or setup.

Parameter name Function Setting range Unit ST
values
Backlash Output Select the backlash output method.
Method 0: Compensation amount is .
superimposed at the start of positioning 1 Oto1 - 0
1: Compensation operation is performed
before the start of positioning 2
Backlash Set the backlash compensation value.
Compensation 0 to 500004 | Command unit 0
Amount 3
Backlash Set the speed at the time of backlash
Compensation gqmpensatlon. If you set .[0], use thef. 0 to 4000000™ | Command unit/s 0
Speed initial speed when the axis starts (initial
acceleration speed).

*1.Add compensation pulses to the first command value of positioning operation, to execute positioning.

*2.0utput a compensation value before positioning operation, based on the calculation of compensation pulses
+ compensation speed designation. Thereafter, execute positioning. However, you cannot use circular
interpolation or end pattern [Continuous 3]. If you set circular interpolation or end pattern [Continuous 3], an
error will occur at start.

*3.Although you can set a desired value in the command unit, it must not exceed 50,000 pulses after electronic
gear conversion.

*4.This setting range is based on the pulse unit.

Pulse Output Setting

Select the pulse output method from the PCU.
Pulse output setting becomes valid at power supply ON, restart, or setup.

Setting Unit Default

Parameter name Function
range values

Pulse Output Select the method of output pulses.

Method 0: Phase difference pulse output (1 multiplier)
1: Phase difference pulse output (Doubler)

2: Phase difference pulse output (Quadruple)
3: Forward/Reverse direction pulse output

4: Pulse plus direction output

Oto4 - 3

Pulse Output Select the rotation direction of the motor.

Direction”! 0: Output forward direction pulse/ phase A
advance pulse when the command is issued for
the forward direction. Oto1 - 0

1: Output reverse direction pulse/ phase B
advance pulse when the command is issued for
the forward direction.

*1. You can switch the rotating direction of the motor without changing the wiring.
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5-3 Axis Parameters

5-29

I Pulse Output Method

Phase Difference Pulse Output

ON Forward Reverse
Forward direction pulse output - J | | |
. . ON
Reverse direction pulse output g | | | |
Forward/Reverse Direction Pulse Output
Forward Reverse

. . ON
Forward direction pulse output OFF
ON
OFF

Reverse direction pulse output

Pulse Plus Direction Output

Forward Reverse
ON
ON
Direction output  oFF J Output ON | Output OFF

I Pulse Output Direction

You can change the rotation direction of the motor without changing the wiring.
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Command Position Unit Setting

Select the coordinate system or unit system at the command position.
Command position unit setting becomes valid at power supply ON, restart, or setup.

Parameter name Function Setting range Unit e
values
Axis Feeding Select the count mode of the command
Mode X001 position. 0to 1 B o
0: Linear axis (Finite length)
1: Rotation axis (Infinite length)
Rotation Axis Set the rotation axis upper limit when you
Upper Limit set the AXIS FEEDING mode to rotation 1t Command | 4475741823
bp . 10737418232 unit
External axis.
Display Unit Select the unit of command values.
) . ; L 1t03 - 0
0: pulse, 1: mm, 2: degree, 3: inch
Command Pulse | Set the number of pulses per 1 motor
Count Per Motor | rotation. 1 to 1048576 Pulse 10000
Rotation
Work Travel Set the amount of the workpiece
Distance Pgr movement per 1 motor rotation. 110 1048576 | Display unit 10000
Motor Rotation
External
Unit Multiplier Set the magnification relative to the
amount of the workpiece movement per 1
motor rotation. Oto4 - 0
0: 1 time, 1: 10 times, 2: 100 times,
3: 1000 times, 4: 10000 times
Compensation Compensation ratio for position command 1to B 1
Ratio Numerator | (numerator) 4294967295
Compensation Compensation ratio for position command
Ratio (denominator) 100 - 1
. 4294967295
Denominator
Starting Present Select whether to enable or disable the
Position Clear preset function. Oto1 - 0
Enable 0: Disable, 1: Enable

ejeq Buyes

*1. The default setting for an external encoder axis is [1].
*2. This setting range is based on the pulse unit.
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l AXIS FEEDING Mode

Linear Axis (Finite Length)

+ It uses a linear counter whose range is from —2147483648 to 2147483647, centering around 0.

+ In position control, commands whose counter value overflows/underflows generate an error and
you cannot execute those commands.

+ An error is also generated upon interrupt input during positioning based on interrupt constant-pitch
input.

+ In speed control, a warning (overflow/underflow) is generated when the present position
overflows/underflows the counter value, but the operation continues. However, the counter value
is locked at the maximum value.

+ While the counter value is locked, only JOG operation commands are acceptable in the reverse
direction. A command to start any other operation generates an error at start.

+ The counter value remains locked until you clear the overflow/underflow status.

+ To clear the overflow/underflow status, you must perform Origin Search or present position preset.

+ The overflow/underflow values vary depending on the electronic gear setting.

+ If you perform backlash compensation, the range in which you can issue commands decreases
by the backlash compensation amount.

-2147483648 '0 2147483647

|E| Precautions for Correct Use

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of —2147483648 to 2147483647.
Take note that the number of pulses must not exceed the setting range.

Rotation Axis (Infinite Length)
+ It uses a ring counter whose maximum value is 1073741823. (Infinite axis)

+ If O (shortest route), 1 (forward), or 2 (reverse) is specified as the Rotation Axis Direction for an
absolute movement command, an error will occur if a command value exceeding the rotation axis
upper limit is set. If 3 (not specified) is specified as the Rotation Axis Direction for an absolute
movement command or if a relative movement command is used, multiple rotations will be
supported if a command value that exceeds the rotation axis upper limit is set.

Count value

1073741823

Rotation axis
upper limit

|E| Precautions for Correct Use

+ Due to the Command Position Unit Settings, an error may occur even if the command value is
within the range given above (0 to 1073741823) depending on the command unit.
The setting range cannot be exceeded when the value is converted to pulses.
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I Rotation Axis Upper Limit

This set value becomes valid when you set the AXIS FEEDING mode to rotation axis.
Set the upper limit for rotation axes.

l Display Unit

Select the unit for commands.
Even if you change the unit system, position data, etc. will not be reconverted.

I Command Pulse Count Per Motor Rotation

Set the number of pulses per 1 motor rotation.

I Work Travel Distance Per Motor Rotation

ejeq Buyes

Set the amount of the workpiece movement when the motor makes 1 rotation.
Using a Reducer

If a reducer is being used, consider the gear ratio of the reducer in the number of motor
rotations when setting command pulses and travel distances.

For example, calculations would be as follows when using a gear ratio of 1/9 for a motor with
a resolution of 10,000 pulses per rotation and a machine operating pitch of 6 mm:

Number of command pulses per machine rotation (9 motor rotations) = 10,000 x 9 =
90,000 pulses per rotation

Travel distances per machine rotation (9 motor rotations) = 6 mm

Set the Command Pulse Count Per Motor Rotation and Work Travel Distance Per Motor
Rotation parameters to these values.

|E| Precautions for Correct Use

+A motor with absolute encoder cannot be installed to the system where both the rotation axes and
decelerators are used.

+If you use a reducer or for some other reason the Command Pulse Count Per Motor Rotation
parameter and the actual number of pulses per motor rotation do not match, you cannot use a
motor with an absolute encoder.

When the Work Travel Distance Per Motor Rotation Is Not an Integer

The Work Travel Distance Per Motor Rotation parameter is set as an integer. If the work travel
distance per motor rotation is not an integer, adjust the command pulses and travel distance
so that the travel distance will become an integer.

For example, if the work travel distance per motor rotation is 10.1 mm for a motor with a
resolution of 10,000 pulses per rotation, the command pulses and travel distance are each
multiplied by 10 so that the travel distance becomes an integer.

Number of command pulses per 10 motor rotations = 10,000 x 10 = 100,000 pulses per
rotation

Work travel distance per 10 motor rotations = 10.1 x 10 = 101 mm

Set the Command Pulse Count Per Motor Rotation and Work Travel Distance Per Motor
Rotation parameters to these values.
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When the Number of Command Pulses Per Motor Rotation Exceeds the Setting Range

If the setting range of the Command Pulse Count Per Motor Rotation parameter is exceeded
because a reducer is used or because the travel distance per motor rotation is not an integer,
reduce the settings of the Command Pulse Count Per Motor Rotation and Work Travel
Distance Per Motor Rotation parameters by the same factor so that the setting range is not
exceeded.

For example, calculations would be as follows when using a gear ratio of 1/5 for a motor with
a resolution of 1,048,576 pulses per rotation and a machine operating pitch of 10 mm:

Number of command pulses per machine rotation (5 motor rotations) = 1,048,576 x 5 =
5,242,880 pulses per rotation

Travel distances per machine rotation (5 motor rotations) = 10 mm

The setting range of the Command Pulse Count Per Motor Rotation parameter (1 to 1,048,576)
is thus exceeded.

Here, convert the values by a factor (e.g., 1/5) that would bring the setting into range.

Number of command pulses per 1/5 motor rotation = 5,242,880 + 5 = 1,048,576 pulses
per rotation

Work travel distance per 1/5 motor rotation = 10 + 5 =2 mm

Set the Command Pulse Count Per Motor Rotation and Work Travel Distance Per Motor
Rotation parameters to these values.

l Unit Multiplier

Set the ratio relative to the amount of the workpiece movement when the motor makes 1
rotation. By setting the unit multiplier, the minimum command unit (the number of digits below
the decimal point in the command value) can be changed.

Setting a Command Unit of 1 mm

If the movement per motor rotation is 6 mm and you want to rotate the motor once with a
command unit of 1 mm, set the Work Travel Distance Per Motor Rotation parameter to 6 and
the Unit Multiplier parameter to 0 (x1).

With these settings, the motor will rotate once for a position command of 6.

Setting a Command Unit of 0.01mm

If the movement per motor rotation is 6 mm and you want to rotate the motor once with a
command unit of 0.01mm, set the Work Travel Distance Per Motor Rotation parameter to 6 and
the Unit Multiplier parameter to 2 (x100).

With these settings, the motor will rotate once for a position command of 600.

|E| Precautions for Correct Use

If the Axis Feeding Mode parameter is set to Rotation Axis, set the pulse unit so that the
number of pulses in one rotation can be divided evenly by the specified pulse unit. Specifically,
if the setting of the Rotation Axis Upper Limit parameter plus one (command units) is converted
to pulses, the number of pulses must be an integer. If the number of pulses in one rotation is
not an integer, the decimal portion will be truncated, causing a position offset. If there is a
decimal portion, the command present value will not be displayed correctly.
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@ Reference

The relationship between the command position unit setting of the Position Control Unit, the
number of output pulses, the output pulse speed, the feedback present position, and the
number of input pulses is shown below.

This unit conversion is performed for all command values and parameters that are in command
units or command units/s.

Position Control Unit

Command Pulse Count Compensation
Command position [command units] Per Motor Rotation Ratio Numerator Number of output pulses [pulses]
—_ - v . —>
Command speed [command units/s] Work Travel Distance Per Motor Compensation Output pulse speed [pulses/s]
Rotation x Unit Multiplier Ratio Denominator

Work Travel Distance Per Motor
Feedback Present Position Rotation x Unit Multiplier

[command units] Feedback Pulse Count
Per Motor Rotation

€ Number of input pulses [pulses]

After the command position is converted to pulses, the control range is 32-bits signed
(-2,147,483,648 to 2,147,483,647). After the command speed is converted to pulses per
second, the maximum speed of the control range is 4 Mpps for models with line-driver outputs
and 500 kpps for models with open-collector outputs. The compensation ratio is applied only
to output pulses.
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I Compensation Ratio Numerator and Compensation Ratio Denominator

Set the compensation ratio (numerator/denominator) to compensate for fluctuation in the
amount of workpiece movement. For example, use this ratio to compensate for fluctuation in
the amount of movement that occurs due to wear of mechanical parts.

Position command

Compensation ratio =
Compensation position for position command

Example of Use
Assume that a 510 command is necessary to move the axis to a 500 position.
Position command 510

Compensation ratio = =
Compensation position for position command 500

If you set as above, the axis moves to a 500 position with a 500 command.

|E| Precautions for Correct Use

+ The setting ranges of the parameters below change depending on the command position unit
setting:
For each parameter, pulses cannot exceed the setting range for the parameter.

¢+ Backlash compensation amount + Origin input mask amount

¢+ Maximum speed + Rotation axis upper limit

+ Origin compensation value + Starting speed

+ Software limit + Origin position offset

+ Backlash compensation speed ¢+ Zone

+ Inching width + Origin Search speed

+ Interrupt feeding amount + Origin Search approach speed
+ Origin Search compensation speed + Origin Return speed

+ JOG/inching speed

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of —2147483648 to 2147483647. Take note that the
number of pulses must not exceed 32 bits.

I Starting Present Position Clear Enable Setting

Select the function that presets the present position to 0 at the start of the positioning function.
For details on the starting preset setting, refer to "Present Position Preset" on page 4-37.
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Software Limit Setting

Select the software limit function.

This function is enabled only in the LINEAR mode.

Software limit setting is always enabled.
If the memory operation pattern is set to continuous 1 to 3, the settings at the start of axis
operation are retained.

FErETE T Function Setting range Unit Default
name values
Software Limit Select the software limit function.
Function 0: Invalid
Selection 1: Valid to command position. Invalid on
adjustment operation. 1
2: Va'Ild to feedback posit1|on. Invalid on 0to 4 3 0
adjustment operation.
3: Valid to command position. Valid on
adjustment operation. 1
4: Valid to feedback position. .
Valid on adjustment operation.”
Rgver;e S.et the software limit value in the reverse 214748364710 | Command
Direction direction. % . —2147483647
o 2147483646 unit
Software Limit
Forward Set the software limit value in the forward
o RO -2147483647 to | Command
Direction direction. 21474836462 unit 2147483646

Software Limit

*1. Adjustment operations include JOG operation, inching operation and MPG operation.
*2. This setting range is based on the pulse unit.
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I Software Limit Function

This function monitors positioning points via software, separately from hardware limit signals,
in order to prevent damage to external devices that may result from an unexpected positioning
operation due to erroneous operation.

Set the range to be monitored by software limits using 2 values, or namely the reverse direction
limit and the forward direction limit.

Under the normal positioning function, perform positioning within the range of these software
limits.

If the present position goes outside the range because of the command which does not cause
movement, such as present position preset, the software limit is not detected.

If the present position is outside the range of software limits, you can perform positioning only
into the range of software limits.

Also the software limit function does not operate unless the origin is confirmed. Accordingly,
software limits are not detected while Origin Search operation is in progress.
The software limit function is enabled in the LINEAR mode.

Reverse direction limit Forward direction limit

Software movement range

Reverse direction limit input signal Forward direction limit input signal

Electrical movement range

Mechanical stopper Mechanical stopper

Mechanical movement range

|E| Precautions for Correct Use

+ The software limit settings (enable/disable, limit values) are always rewritable. If you change the
settings during axis operation, however, the new settings are reflected only when the next axis
operation starts.

Take note, however, that you cannot load changes to the software limit settings during duplicate
starts in direct operation or when the interpolation operation pattern switches from Continuous 1,
Continuous 2 or Continuous 3.

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of —2147483647 to 2147483646.
Take note that the number of pulses must not exceed the setting range.
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Zone Setting

The zone setting function notifies the PLC of whether or not the present position of the machine
is inside a specified zone. You can set 3 zones for each axis.
Zone setting is always enabled.

Parameter name Function Setting range Unit Defauit
values
Zone 0 Function Select the function for zone 0.
Selection 0: Invalid Oto2 B 0
1: Valid to command position
2: Valid to feedback position
Zone 0 Lower Set the set value on the reverse direction | —2147483648 Command
Limit side of zone 0. to unit 0
2147483647
Zone 0 Upper Set the set value on the forward direction | —2147483648 Command
Limit side of zone 0. to X unit 0
2147483647
Zone 1 Function Select the function for zone 1.
Selection 0: Invalid 0to 2 B 0
1: Valid to command position
2: Valid to feedback position
Zone 1 Lower Set the set value on the reverse direction | —2147483648 Command
Limit side of zone 1. to X unit 0
2147483647
Zone 1 Upper Set the set value on the forward direction | —2147483648 Command
Limit side of zone 1. to unit 0
2147483647
Zone 2 Function Select the function for zone 2.
Selection 0: Invalid Oto 2 : 0
1: Valid to command position
2: Valid to feedback position
Zone 2 Lower Set the set value on the reverse direction | —2147483648 Command
Limit side of zone 2. to X unit 0
2147483647
Zone 2 Upper Set the set value on the forward direction | —2147483648 Command
Limit side of zone 2. to unit 0
2147483647

*1.This setting range is based on the pulse unit.
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I Zone Function

The zone function notifies the PLC of whether or not the present position of the machine is
inside a specified zone. Use Zone Memory area to notify the PLC.

This is a function which you generally use to provide an interlock with a surrounding device,
perform synchronous operation, etc., depending on the present position of the machine.

The zone function operates regardless of whether or not the origin is confirmed or an error is
occurring.

Take note that 3 Zone Memory area are available for each axis, and you can set each zone
individually.

@ Reference

+ For the Zone Memory area, refer to "Axis Status Memory Area" on page 5-72.

If you use the zone function, you must set the lower limit and upper limit, as shown below.

Linear Axis
Zone reverse direction Zone forward direction
set value set value

Reverse direction\ / Forward direction
I I I

A i A i A
Present position ! Present position! Present position

Zone Memory
area 1 0

EI Precautions for Correct Use

+ In the LINEAR mode, an error occurs if you set the lower limit value greater than the upper limit.
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Rotation Axis

Count value

1073741823

Rotation axis
upper limit

0

Zone Memory
area

set value

set value

@ Reference

<4— Zone forward direction

1
1
oo <4— Zone reverse direction
1
1
1
1

+ With a rotation axis, you can set the lower limit value greater than the upper limit, in order to set a
zone that crosses 0.

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of —2147483648 to 2147483647. Take note that the

number of pulses must not exceed the setting range.

Interrupt Feeding Setting

Set the data for interrupt feeding during direct operation.
For details on interrupt feeding, refer to "Interrupt Feeding" on page 9-7.
For the setting of data for interrupt feeding during memory operation, refer to "Interrupt Feeding

(Positioning

Operation)" on page 7-25.

Interrupt feeding setting is always enabled.

Parameter name Function Setting range Unit i
values

Interrupt Feeding | Select whether to use a command position
Reference or feedback position for the reference
Position/ Latch position or latched position in constant-
Target Position pitch positioning at the time of interrupt Oto1 - 0
Selection input.

0: Command position

1: Feedback position
Interrupt Input Select whether to output an error when an
Undetected Error | interrupt input is not input before
Enable positioning is completed during interrupt

) o Oto1 - 0

feeding by position control.

0: Without error detection

1: With error detection
Interrupt Feeding | Set the amount of movement in interrupt | —2147483648

. Command
Amount feeding. to unit 0
2147483647

*1.This setting range is based on the pulse unit.
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EI Precautions for Correct Use

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of —2147483648 to 2147483647. Take note that the
number of pulses must not exceed the setting range.

Origin Search Setting

5-41

Set the motor operation data which you use to determine the mechanical origin.

Origin Search setting is always enabled.

Parameter name

Function

Setting range

Unit

Default
values

Origin Search
Operation Mode

Select the method to confirm the origin.

0: Proximity reverse turn and origin proximity
input OFF specified

0: Proximity reverse turn/ origin proximity input
OFF specified

1: Proximity reverse turn/ origin proximity input
ON specified

2: Proximity reverse turn/ origin proximity input
OFF specified (Approach speed after
reverse turn)

3: Proximity reverse turn/ origin proximity input
ON specified (Approach speed after
reverse turn)

4: Origin proximity input OFF specified

5: Origin proximity input ON specified

6: No origin rev turn/ origin proximity input

7: No origin proximity input

8: Limit input OFF

9: Proximity rev turn/ origin input mask amount

10: Origin proximity input only

11: Proximity rev turn/ holding time

12: Proximity rev turn/ holding origin input

13: No origin proximity input/ holding origin

input

14: Origin preset

OtoE

Operation at
Forward Direction
Limit Input

Select the operation to be performed when the
limit input in the operating direction turns ON
during Origin Search.

0: Without reverse turn, Error stop*1

1: Reverse turn, Deviation pulse stop

2: Reverse turn, Deceleration stop

Oto2

Operation at
Reverse Direction
Limit Input

Select the operation to be performed when the
limit input in the operating direction turns ON
during Origin Search.

0: Without reverse turn, Error stop*1

1: Reverse turn, Deviation pulse stop

2: Reverse turn, Deceleration stop

Oto2

Origin Search
Start Direction

Select the starting direction of Origin Search.
0: Forward direction, 1: Reverse direction

Oto1

Origin Input
Detecting
Direction

Select the origin input detecting direction
during Origin Search.
0: Forward direction, 1: Reverse direction

Oto1
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Parameter name Function Setting range Unit DL
values

Origin Search Set the holding time when you set the ORIGIN

Holding Time SEARCH OPERATION mode to [Proximity 0 to 10,000 ms 100
Rev Turn/ Holding Time].

Origin Input Mask | Set the constant amount when you set the

Amount ORIGIN SEARCH OPERATION mode to Oto Command 10000
[Proximity Rev Turn/ Origin Input Mask 21474836472 unit
Amount].

Origin Set the Origin Search compensation amount | —2147483648 Command

Compensation which is applied after the origin confirmation. to X unit 0

Value 21474836472

Origin Position Preset the present position to the specified —-2147483648 Command

Offset value when Origin Search starts. to unit 0

21474836472

Origin Search Set the high speed during Origin Search. 1 t0 40000002 Command 10000

Speed unit/s

Origin Search Set the proximity speed during Origin Search. 1 t0 40000002 Command 1000

Approach Speed unit/s

Origin Search Set the compensation speed during Origin

Compensation Search. 1 to 40000002 Command 1000

Speed unit/s

Origin Segrch . Set the acceleration time during Origin 0 to 250,000 ms 1,000

Acceleration Time | Search.

Origin Search Set the deceleration time during Origin 0 to 250,000 ms 1,000

Deceleration Time

Search.

*1. The error stopping method depends on the limit input stopping method.
*2. This setting range is based on the pulse unit.

I ORIGIN SEARCH OPERATION Mode

Select one of 15 operations to determine the mechanical origin. For operation details, refer to
"Origin Confirmation Operation" on page 4-24.

I Operation at Forward Direction Limit Input and Operation at Reverse Direction Limit Input

Select whether to reverse the axis and continue with the Origin Search, or not reverse the axis
but generate an error and stop the axis, when the axis reaches the limit input in the operating

direction during Origin Search. To reverse the axis, also select the stopping method.

When you set [Reverse] for limit signal input setting in both directions, the axis generates an
error and stops if the axis could not detect the origin after moving from the limit input position
opposite to the origin input detection direction to the other limit input position.

I Origin Search Start Direction

Select the direction in which the axis starts moving when Origin Search starts. For details, refer
to "Origin Search Start Direction" on page 4-22.
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I Origin Input Detecting Direction

Select the direction of confirming the origin. For details, refer to "Origin Input Detecting
Direction" on page 4-22.

I Origin Search Holding Time

Set the holding time when you set the ORIGIN SEARCH OPERATION mode to [Proximity
Reverse Turn and Holding Time Specified].

For operation details, refer to "Operation by 11: Proximity Reverse Turn and Holding Time
Specified" on page 4-31.

I Origin Input Mask Amount

Set the constant amount when you set the ORIGIN SEARCH OPERATION mode to [Proximity
Reverse Turn and Origin Input Mask Amount Specified].

For operation details, refer to "Operation by 9: Proximity Reverse Turn and Origin Input Mask
Amount Specified" on page 4-29.

|E| Precautions for Correct Use

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of 0 to 2147483647. Take note that the number of
pulses must not exceed the setting range.

I Origin Compensation Value

Set the Origin Search compensation amount which is applied after the origin confirmation.
For operation details, refer to "Origin Compensation" on page 4-33.

IEI Precautions for Correct Use

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of —2147483648 to 2147483647. Take note that the
number of pulses must not exceed the setting range.

l Origin Position Offset

Use as the present position preset at the start of Origin Search.

|E| Precautions for Correct Use

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of —2147483648 to 2147483647. Take note that the
number of pulses must not exceed the setting range.
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I Origin Search Speed
The high speed during Origin Search.

I Origin Search Approach Speed

The proximity speed during Origin Search.

I Origin Search Compensation Speed

The movement speed when you set [Origin Compensation Value].
For operation details, refer to "Origin Compensation" on page 4-33.

I Origin Search Acceleration Time and Origin Search Deceleration Time

Set the acceleration time and deceleration time during Origin Search.
For the Origin Search Acceleration Time and Origin Search Deceleration Time, [Acceleration/

Deceleration Time Selection] determines the operation.
For details, refer to "Acceleration/Deceleration Setting" on page 5-23 and "Acceleration/

Deceleration Time Selection" on page 5-25.

Origin Return Setting

Set the speed and acceleration/deceleration times to use when you return the axis from a given
position to the origin after origin confirmation.
Origin Return setting is always enabled.

Parameter name Function Setting Unit Default
range values

Origin Return Set the speed of Origin Return. 1to Command 10000

Speed 4000000 unit/s

Origin Re'turn . Set the acceleration time of Origin Return. 0 to 250,000 ms 1,000

Acceleration Time

Origin ReFurn . Set the deceleration time of Origin 0 to 250,000 ms 1,000

Deceleration Time | Return.

*1.This setting range is based on the pulse unit.

I Origin Return Speed
Set the speed of Origin Return.

I Origin Return Acceleration Time and Origin Return Deceleration Time

Set the acceleration time and deceleration time of Origin Return.

For the Origin Return Acceleration Time and Origin Return Deceleration Time, [Acceleration/
Deceleration Time Selection] determines the operation.

For details, refer to "Acceleration/Deceleration Setting" on page 5-23 and "Acceleration/
Deceleration Time Selection" on page 5-25.
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JOG/Inching Setting

5-45

Set the items that are necessary to perform JOG operation and inching operation.
JOG/inching setting is always valid.

Parameter name Function e Unit sl
range values
Inching Width Set the amount of movement during Command
inching. If you set this parameter to [0], 0 to 4000 . 0
; unit
the axis operates as JOG.
JOG/ Inching Set JOG/inching operation speed 1. 1to Command 1000
Speed 1 4000000 unit/s
JOG/ Inching Set JOG/inching operation speed 2. 1to Command 10000
Speed 2 4000000 unit/s
JQG Acceleration | Set thg acceleration time of JOG 0 to 250,000 ms 1,000
Time operation.
JQG Deceleration | Set thg deceleration time of JOG 0 to 250,000 ms 1,000
Time operation.

*1.This setting range is based on the pulse unit.

l Inching Width

Set the amount of movement per 1 inching operation. If you set the amount of movement to
[0], the axis functions as JOG operation.

EI Precautions for Correct Use

+ Depending on [Command Position Unit Setting], an overflow or underflow may occur even if the
command value is within the above range of 0 to 4,000. Take note that the number of pulses must
not exceed the setting range.

l JOG/Inching Speed

You use this parameter as a speed command for JOG operation/inching operation. You can
set one of two speeds, speed 1 and speed 2, and change the speed during operation.

I JOG Acceleration Time and JOG Deceleration Time

Set the acceleration time and deceleration time of JOG operation and inching operation.

For the JOG acceleration time and JOG deceleration time, [Acceleration/Deceleration Time
Selection] determines the operation.

For details, refer to "Acceleration/Deceleration Setting" on page 5-23 and "Acceleration/
Deceleration Time Selection" on page 5-25.
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Feedback Pulse Input Setting

Set this parameter to input feedback pulses to the PCU.

In the case of a Virtual Axis, this setting becomes disabled.

For the feedback function, also refer to "Feedback Position Monitoring Function" on page 9-1.
Feedback pulse input setting becomes enabled at power supply ON, restart, or setup.

Parameter name Function el Unit e
range values
Feedback Pulse Select the feedback pulse method to be
Input Method input.
External] 0: Phase difference pulse input (1
multiplier)
1: Phase difference pulse input (Doubler) Oto4 — 2
2: Phase difference pulse input
(Quadruple)
3: Forward/Reverse direction pulse input
4: Pulse plus direction input
Feedback Pulse Select the direction of input according to
Input Direction the input pulse.
[External] 0: Count as the forward direction when
forward direction pulse/ phase A
! Oto1 - 1
advance pulse are input.
1: Count as the forward direction when
reverse direction pulse/ phase B
advance pulse are input.
Feedback Pulse Set whether to enable or disable the
Input Backlash backlash compensation function for input
Oto1 - 0
Enable feedback pulses.
0: Valid, 1: Invalid
Feedback Pulse Select whether to reflect input pulse
Input Position positions in position monitoring. Oto1 - 0
Monitoring Enable | O: Not reflect, 1: Reflect
Feedback Pulse Select how to reflect the input pulse
Input Position position upon output of an Error Counter
Reflection Method | Reset signal when you select [Reflect] for
Selection feedback pulse input position monitoring
enable.” Oto1 - 0
0: Reflect once when the error counter
reset output is ON
1: Reflect always when the error counter
reset output is ON
Feedback Pulse Set the number of pulses per 1 motor
. L 1to Number
Count per Motor rotation for feedback position. 1.048 576 of pulses 1,000
Rotation 380l e
Encoder Type 0: Incremental encoder
1: ABS encoder 2 (OMNUC G5/W series) Oto2 - 0
2: ABS encoder (OMNUC G Series)
ABS Encoder This stores the absolute encoder
L » . - . Command
Origin Position compensation value which is taken in - unit 0

Offset

when you execute absolute origin setting.

*1.Select an appropriate option based on whether the driver-side Error Counter Reset input conforms to
ON rising edge detection or ON level detection.

*2.An OMNUC G5-series absolute encoder is applicable to the PCU Unit version 1.1 or later.
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I Feedback Pulse Input Method

Select the feedback pulse method.

Phase Difference Pulse Input

Forward Reverse
Phase-A input (forward direction pulse input) J | | |
Phase-B input (forward direction pulse input) | | | |
Forward/Reverse Direction Pulse Input
Forward Reverse

Forward direction pulse input
Reverse direction pulse input |_|_|_|_|_|_|_|_|_|—

Pulse Plus Direction Input

Forward Reverse
Direction input J Input ON ||nputOFF

I Feedback Pulse Input Direction

Select the direction of input according to the input pulse.
You can switch the direction of input pulses without changing the wiring.

I Feedback Pulse Input Backlash Enable

Select whether to enable or disable the backlash function for input pulses.
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I Feedback Pulse Input Position Monitoring Enable

Select whether or not to reflect feedback pulses in position monitoring.
The table below summarizes position monitoring when feedback pulses are reflected and
when they are not.

Do not use feedback positions in

Use feedback positions in position

position monitoring monitoring
ltem Present position | Feedback position | Present position | Feedback position
counter counter counter counter

POWer Supply ON IIOII IIOII IIOII IIOII

During servo No change Feedback position | Always updated by | Feedback position
unlock Hold the current count value the feedback count value

command position. position count
value.

Servo lock in Command count Feedback position Command count Feedback position
progress value. count value. value. count value.

Read value of

absolute data in the
case of a motor with
absolute encoder.

Read value of

absolute data in the
case of a motor with
absolute encoder. 2

Read value of

absolute data in the
case of a motor with
absolute encoder.

Read value of

absolute data in the
case of a motor with
absolute encoder.

During servo lock
(During axis stop/
operation)

Command count
value

Feedback position
count value

Command count
value

Feedback position
count value

Present position
preset

Preset command
value

Feedback position
count value

Preset command
value

Preset command
value

Origin Search

0 or preset value at

Feedback position

0 or preset value at

0 or preset value at

completed Origin Search count value Origin Search Origin Search

Starting present Preset to 0. Feedback position Preset to 0. Preset to 0.

position clear count value

enable

Error counterreset | No change No change The feedback No change

in progress Hold the current Hold the current position count value | Hold the current
command position. | feedback position. is preset. 3 feedback position.

*1. Even if you execute the servo unlock after the origin is confirmed by Origin Search, etc., the confirmed origin

is held.

*2. When a motor with an absolute encoder is connected, the absolute data is preset to both the present position

counter and feedback position counter at servo lock execution.

*3. After this operation, the origin confirmed status immediately before is held.

I Feedback Pulse Input Position Reflection Method Selection

Select whether to reflect only once when the error counter reset output turns ON, or reflect

always.

This setting is made in case position deviation should occur when the Servo Drive detects the
error counter reset output either at level or edge.
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5-3 Axis Parameters

I Feedback Pulse Count Per Motor Rotation

Set the number of feedback pulses per 1 motor rotation.

For display unit, movement per 1 motor rotation and unit ratio, the same settings as [Command
Position Unit Setting] for pulse outputs are used.

For [Command Position Unit Setting], refer to "Command Position Unit Setting" on page 5-30.

I Encoder Type

Set the encoder type for feedback input.

I Absolute Encoder Origin Position Offset

This stores the absolute encoder compensation value which is taken in when you execute
absolute encoder origin setting. This stores the compensation value for mechanical origin.
This set value is read-only and you cannot write it.

However, you can write the data via a data transfer bit during the PCU setup.

In addition, the value is overwritten by restore of PLC Backup Tool in CX-Programmer and
restore of simple backup.

|E| Precautions for Correct Use

+ Before you select the overwrite setting, check for negative impact because changing this
parameter changes the origin position which is determined by the absolute encoder.

Expanded Monitor Setting

Select the type of expanded monitor.
Expanded monitor setting is always enabled.

Parameter name Function Setting Unit LEETY
range values

Expanded Monitor | Select the type of expanded monitor.
Type 0: Feedback present position

1 Command present position Oto4 B 0

2: Position error

3: Present speed ! )

4: Present command speed 1

*1.The monitored speeds are calculated (i.e., updated) at every control period. If the PCU is operated in the
control cycle of 1 ms, the monitored speeds are output in units of 1,000 command unit/s. When using the
Synchronous Unit Operation function, the output speeds will be calculated at every synchronous control
cycle.
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I Expanded Monitor Type

Select the type of expanded monitor.

If you select Virtual Axis for the axis type, the command present position becomes enabled
even when you select [0: Feedback Present Position]. Similarly, the position error becomes [0]
when you select [2: Position Error], and the present command speed is used for [3: Present
Speed].
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Error Monitor Function Setting

Set the items that are necessary to monitor the position error between the command position
and feedback position, and speed error between the command speed and feedback speed.

Setting Data

Error monitor function setting is always enabled.

Parameter name Function e Unit el
range values
Speed Error Select whether to enable or disable the
Monitor Enable speed error monitor function. Oto1 - 0
0: Invalid, 1: Valid
Position Error Select whether to enable or disable the
Monitor Enable position error monitor function. Oto1 - 0
0: Invalid, 1: Valid
Feedback Speed | Set the sampling cycle at which to
Sampling Period measure the feedback speed. 11020 ms 10
Speed Error Set the time from the start of the
Monitor Wait Time | command speed output, until the speed 10 to 10,000 ms 1,000
error monitor start.
Speed Error Limit | Set the speed error you want to monitor. 1 to 65000 B 100
Value
P.OS.I’[IOH Error Set the position error you want to monitor. 11065000 | Command unit 100
Limit Value

Positioning monitoring time*1

Upon completion of a command (after the command has been issued),
if there is no positioning completed signal input within the set time, a
positioning monitoring time over error will occur.

A
| Position Error |

Position error limit value
The position error (absolute
value) is monitored from the
start of the command, until
the completion of positioning
operations. b
A position error over error
will occur if the position error
reaches or exceeds the set
value.

»

|Position error monitor period

N

Speed 4

Feedback speed

Speed error limit value
Monitors the error (absolute
value) with the command speed
and feedback speed during the
speed error monitor period.

A speed error over error will
occur if the speed error reaches
or exceeds the set value.

Speed error monitor dwell time

The time from the start of command speed output,
until the speed error monitor start.

Feedback speed sampling cycle

The sampling cycle when feedback speed is
measured.

The time interval is set in integral multiples of 1 ms.

*1. For the positioning monitor time, refer to "Positioning Monitoring Time" on page 5-22.
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@ Reference

+ Under the error monitor function, monitoring starts at the start of operation of the axis whose
monitoring is currently valid (axis busy flag ON), and ends upon completion of operation (axis busy
flag OFF).

+ In the case of linear interpolation or circular interpolation by memory operation, the error monitor

function remains active on all configuration axes whose monitoring is valid in the same task, until

the series of operations are completed (until the memory operation busy flag turns OFF).

If you have selected [Automatic] under [End Pattern] for memory operation during speed error

monitoring, error monitoring continues to the next sequence if the [Positioning Completed Input

Monitor Valid] setting is disabled. If the [Positioning Completed Input Monitor Valid] setting is

enabled, speed error monitoring will start when the next sequence commences after an elapse of

the speed error monitor wait time.

>

I Speed Error Monitor Enable

Set whether or not to monitor the speed error between the command speed and feedback
speed.
If the speed error exceeds [Speed Error Limit Value], a speed error over error occurs.

I Position Error Monitor Enable

Set whether or not to monitor the position error between the command position and feedback position.
Monitor position error based on the absolute coordinates of command position and feedback position.

Monitor position error after a command starts until positioning is completed.

If the position error exceeds [Position Error Limit Value], a position error over error occurs.

With this monitoring, the PCU is equipped with double check functions including the positioning
completed signal via the positioning monitor time when using the positioning completed signal
from the Servo Drive .

I Feedback Speed Sampling Period

Set the sampling cycle at which to measure the feedback speed.

I Speed Error Monitor Wait Time

Set the time from the start of the command speed output, until the speed error monitor start.

I Speed Error Limit Value

Set the speed error you want to monitor as an amount of movement per speed sampling time.

[Example]
To monitor the error of 10,000 command unit/s at the feedback speed sampling cycle [5 ms],
[Speed Error Limit Value] is calculated as follows:
Speed error limit value = Monitor speed (command unit/s) x Feedback speed sampling cycle (s)

Accordingly, set [50] for the speed error limit value.
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5-3 Axis Parameters

I Position Error Limit Value

Set the position error amount you want to monitor.

Synchronous Unit Operation Function Setting

Synchronous Data Refresh areas are allocated to the I/O areas 1,200 to 1,295 words in the

CPU.

You can set the CPU and PCUs, respectively, to exchange data between the CPU and the
allocated areas of each PCU.
For details on synchronous unit operation, refer to Chapter 10, Synchronous Unit Operation Function.

I Synchronous Group Stop Selection

Synchronous group stop selection supports bits 00 to 14 in the Synchronous Data Refresh
area 1,200 words. Select whether or not to stop axis movement when each bit turns ON.
The synchronous group stop selection become valid at power supply ON, restart, or setup.

Parameter name

Bit

Function

Setting
range

Default
values

Synchronous
Group Stop
Selection

00

Select the operation that takes place when bit 00
turns ON in the Synchronous Data Refresh area
1,200 word.

0: Ignore ON of bit 00.

1: Stop when bit 00 turns ON.

Oto1

01

Select the operation that takes place when bit 01
turns ON in the Synchronous Data Refresh area
1,200 word.

0: Ignore ON of bit 01.

1: Stop when bit 01 turns ON.

Oto1

02

Select the operation that takes place when bit 02
turns ON in the Synchronous Data Refresh area
1,200 word.

0: Ignore ON of bit 02.

1: Stop when bit 02 turns ON.

Oto1

03

Select the operation that takes place when bit 03
turns ON in the Synchronous Data Refresh area
1,200 word.

0: Ignore ON of bit 03.

1: Stop when bit 03 turns ON.

Oto1

04

Select the operation that takes place when bit 04
turns ON in the Synchronous Data Refresh area
1,200 word.

0: Ignore ON of bit 04.

1: Stop when bit 04 turns ON.

Oto1

05

Select the operation that takes place when bit 05
turns ON in the Synchronous Data Refresh area
1,200 word.

0: Ignore ON of bit 05.

1: Stop when bit 05 turns ON.

Oto1
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Parameter name

Bit

Function

Setting
range

Default
values

Synchronous
Group Stop
Selection
(Continued)

06

Select the operation that takes place when bit 06
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 06

1: Stop when bit 06 turns ON

Oto1

07

Select the operation that takes place when bit 07
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 07

1: Stop when bit 07 turns ON

Oto1

08

Select the operation that takes place when bit 08
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 08

1: Stop when bit 08 turns ON

Oto1

09

Select the operation that takes place when bit 09
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 09

1: Stop when bit 09 turns ON

Oto1

10

Select the operation that takes place when bit 10
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 10

1: Stop when bit 10 turns ON

Oto1

11

Select the operation that takes place when bit 11
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 11

1: Stop when bit 11 turns ON

Oto1

12

Select the operation that takes place when bit 12
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 12

1: Stop when bit 12 turns ON

Oto1

13

Select the operation that takes place when bit 13
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 13

1: Stop when bit 13 turns ON

Oto1

14

Select the operation that takes place when bit 14
turns ON in the Synchronous Data Refresh area
1,200 words.

0: Ignore ON of bit 14

1: Stop when bit 14 turns ON

Oto1

15
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5-3 Axis Parameters

I Synchronous Feeding Command Position Data

Select the output data for Synchronous Data Refresh areas which you use as command
positions under the synchronous feeding function.
Synchronous feeding command position data is always enabled.

Parameter name Function Setting range Default values
Synchronous Set relative positions (words) from the beginning 0000 hex to Axis 1: 0000 hex
Feeding word in output data for synchronous data refresh maximum Axis 2: 0002 hex
Command which is allocated to the applicable PCU by the outout size Axis 3: 0004 hex
Position Data CPU. P Axis 4: 0006 hex
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5-4 Memory Operation Parameter

If you execute memory operation with the PCU, you must determine the applicable tasks first.
Use memory operation parameters to set tasks.

Tasks

With this PCU, you can set up to 4 tasks. A task refers to an axis configuration based on which
to execute memory operation.

If you allocate 1 axis to 1 task to set 4 tasks, the 4 axes operate independently. If you allocate
4 axes to 1 task, you can perform linear interpolation of 4 axes.

You can use axes 1, 2, 3 and 4.

Note, however, that you cannot set the same axis to different tasks.

Example 1: 4 tasks, 4 axes used

Task 1 Task 2 Task 3 Task 4
X axis Y axis Z axis U axis

Example 2: 2 tasks, 3 axes used

Task 1 Task 2 Task 1 | Task 2
XY axis Z axis Y,Z axis | Y,U axis

Example 3: 2 tasks, 4 axes used

Task 1 Task 2 Task 1 | Task 2
X)Y,Z axis | U axis X,Y,Z axis | X,Y,U axis
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Memory Operation Parameters List

4 sets of memory operation parameters are available for tasks 1 to 4. Set
according to the number of tasks which you use.
The explanation below is based on 1 task.

the parameters

General name Parameter name FEEEIE Valid timing
page
Configuration axis Configuration Axis At power supply
5-57 ON, restart or
setup
Teaching setting Teaching Object 5-58 Always
Interpolation axis stop Interpolation Axis Stop Method At power supply
method 5-58 ON, restart or
setup
Error between axes Error Between Axes Monitor Enable
monitor setting Error Between Axes Limit Value 5-59 Always
Error Between Axes Monitor Target Axis
Configuration Axis
Select the configuration axis or axes of the task.
Configuration axis setting becomes valid at power supply ON, restart, or setup.
Parameter Function Setting Unit Default
name range values
Configuration Select the configuration axis or axes of the task.
Axis Bits 00 to 03 correspond to axes 1 to 4, respectively.
0: Not use as configuration axis
1: Use as configuration axis
000 hex: Not use this task 0002 hex: Use axis 2 only
0001 hex: Use axis 1 only 0004 hex: Use axis 3 only 0000 to B 0
0003 hex: Use axes 1 and 2 0006 hex: Use axes 2 and 3 | 000F hex
0005 hex: Use axes 1 and 3 0008 hex: Use axis 4 only
0007 hex: Use axes 1to 3 000A hex: Use axes 2 and 4
0009 hex: Use axes 1 and 4 000C hex: Use axes 3 and 4

000B hex: Use axes 1,2 and 4 000E hex: Use axes 2to 4
000D hex: Use axes 1, 3 and 4
000F hex: Use axes 1to 4

EI Precautions for Correct Use

+ You cannot set an axis which is already in use for other task.
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Teaching Setting

Select the target position data for task teaching.
Teaching setting is always enabled.

Parameter name Function Setting Unit Default
range values
Teaching Object Select the target position data for
teaching. 010 1 ~ o

0: Command position, 1: Feedback
Position

Interpolation Axis Stop Method

Set the stop method which will apply to other axes upon issuance of a servo unlock, Error
Counter Reset or deceleration stop command to each individual interpolation axis during
memory operation.
Interpolation axis stop method becomes enabled at power supply ON, restart, or setup.

Parameter name Function Sl Unit 20T
range values
Interpolation Axis | 0: Immediate stop (Deviation pulse stop)
Stop Method 1: Deceleration stop
4: RUN OFF of pulse output (Free run Oto5 - 0

stop)
5: Interpolation path deceleration stop

|E| Precautions for Correct Use

+ If you set [4: RUN Output OFF] when you are not using the RUN output, immediate stop is applied.
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Error between Axes Monitor Setting

Set the function to monitor feedback positions between axes in linear interpolation.

For details, refer to "Feedback Position Monitoring Function" on page 9-1.

Error between axes monitor setting is always enabled.

Parameter name Function Setting range Unit 2l
values
Error between Select whether or not to monitor the feedback
Axes Monitor counter between axes. Oto1 - 0
Enable 0: Not monitor, 1: Monitor
Error between Set the allowable error amount for the feedback Command
- 0 to 65535 . 0
Axes Limit Value | counter between axes. unit
Error between Select the axes to monitor.
Axes Monitor Bits 00 to 03 correspond to axes 1 to 4,
Target Axis respectively.
Select 2 or more axes.
0: Not monitor, 0000 hex, 0003
1: Monitor hex, 0005 to ~ 0
0000 hex: Not monitor 0003 hex: Axes 1 and 2 0007 hex, 0009
to 000F hex

0005 hex: Axes 1and 3 0006 hex: Axes 2 and 3
0007 hex: Axes 1t0 3 0009 hex: Axes 1 and 4
000A hex: Axes 2and 4 000B hex: Axes 1, 2 and 4
000C hex: Axes 3and 4 000D hex: Axes 1, 3 and 4
000E hex: Axes 2to 4 000F hex: Axes 1to 4

I Error between Axes Monitor Enable

Select whether or not to use the position error between axes function in linear interpolation.

I Error between Axes Limit Value

Set the position error between axes amount in linear interpolation.

I Error between Axes Monitor Target Axis

Set the axes to monitor in linear interpolation. Select from the axes that are already allocated
under [Configuration Axis]. Also note that if you do not set axes as physical axes, an error

Ooccurs.

Selecting [Not Monitor] for this setting has the same effect as selecting [0: Not Monitor] under
[Error between Axes Monitor Enable].
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5-5 Operating Memory Area

The Operating Memory area is where the output bits that issue operation commands to the
PCU and the input bits used for indicating the PCU status are allocated.
The Operating area contains PCU control bits, Manual Operation Command Memory areas,
Direct Operation Command Memory areas, Axis Status Memory areas, Memory Operation
Command Memory areas and Memory Operation Status Memory areas.
The table below lists the memory areas which you use in each operation.

V: Yes, —: No
Manual Direct . Memory
Hol Hol Operation | Operation — Operation Memo.ry
Control | Control Status Operation
Command | Command Command
Output Input Memory Memory
Memory Memory Memory
area area areas Status areas
area area areas
Manual
operation v v v B v B B
Origin
Search v v v B v B B
Direct
operation v v v v v - -
Memory v v v - v y v
operation

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)

Outline of Operating Memory Area

2 types of Operating Memory areas are available: one which is allocated as the PLC Special
I/0O Unit area and the other set by common parameters.

The Operating Memory area is divided into outputs and inputs.

Commands that relate to operation are allocated to the Output Memory area, where you send
a command to the PCU while each bit is ON or the moment the bit turns ON for each bit.
Command data is also set.

Allocated in the Input area are internal PCU status and external I/O status, where applicable
data is input from the PCU.

If you use a CJ1W-NC414/NC434 4-axis PCU and set axes 1 and 2 as Physical Axes with the
remaining 2 axes set as unused axes, for example, each memory area occupies 2 axes only.
If you set different 2 axes, namely axes 1 and 3 as Physical Axes with the remaining 2 axes
set as unused axes, each area occupies 3 axes.

Axis 1 Physical axis

Area occupied

Physical axis } Area occupied Axis 1
by 3 axes

by 2 axes Axis 2| Unused axis

Axis 2 |Physical axis
Axis 3

Axis 4

Unused axis Axis 3 |Physical axis

Axis 4

Unused axis Unused axis
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I Basic Usage of Operating Memory Areas

Operating Memory areas of the PCU consist of Output Memory areas that issue commands to
start functions, and Input Memory areas that correspond to respective Output Memory areas.
The applicable Input Memory areas indicate 5 statuses that include command reception,
executing, command disable, completed successfully and error.

Note, however, that not all 5 statuses are available depending on the function.

The table below shows basic function memory areas.

Memory Memory Area M;r;?z:rme::::ft Memory Area that
Type Area type Explanation of function that relates to operation and direct relates to memory
data transfer A operation
operation
This memory area turns ON when an Write data Servo lock Memory
operation or function starts. Read data JOG/inching operation start
Save data, MPG enable Memory
5 Command etc. Origin Search | operation
% Memory Origin Return independent
@) areas Absolute start
movement Teaching, etc.
Relative
movement, etc.
Response status to the ON/OFF switching of | Data write Servo lock Memory
a Command Memory area according to the received received operation
ladder program. Data read MPG enable received
Command | For a function which you execute the moment | received received M code reset
received | the Command Memory area turns on, use this | Saved data Origin search received
command reception to hold the status. received, etc. | received Teaching
Origin return received, etc.
received, etc.
This status indicates that the command Data Axis busy, etc. | Memory
Executing function is currently executing. transferring, operation
Itis used as an interlock if executing a different | etc. busy, etc.
function during processing generates an error.
This status indicates that the executed Data transfer | Start invalid, Memory
command failed because it did not meet the | invalid, etc. etc. operation
§_ Command condition for starting the applicable function. invalid.
< invalid This status turns ON when you could not start Teaching
operation due to an error at the start of the invalid, etc.
command or because of the priority of the
command.
This status indicates that a process Data transfer | Positioning Memory
Completed completed successfully. completed, operation opergtiqn
successfully etc. completed, etc. | positioning
completed,
etc.
This status indicates that an error occurred PCU error Axis error Memory
when you start or execute the command- PCU warning, | Axis warning, operation
Error specified function. etc. etc. error
Memory
operation
warning, etc.

In addition to the above, these Command Memory areas also use the executing, command
invalid and completed successfully statuses.
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Name of Command
Memory area

Memory Area type

Name of Status Memory area

Error reset

Executing

Resetting error

Axis deceleration stop

Completed successfully

Stop execution

Memory operation stop

Completed successfully

Memory operation stop executed

Error counter reset output

Command invalid

Error counter reset invalid

I Operation Flow of Operating Memory Areas

The chart below shows the basic operation flow.

Command !

*
Command received 1

Executing 2

Command invalid 3

Completed successfully "4

*
Error occurrence 4

*1 In the case of a command which starts the moment the bit turns ON, you can turn OFF the Command
Memory area if the command received turns ON.
*2.In the case of a function that takes some time to process, the executing status remains ON while the

processing is in progress.

*3. If the execution condition is not satisfied, the command invalid status also remains ON while the
command received status is ON.
*4. One of the areas turns ON depending on whether the command was successful or an error occurred.
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PCU Control Memory Area

Data read/write, error reset, error flags, error codes and other items that relate to the PCU
status are allocated in this memory area.

The PCU Control Memory area is allocated as a Special I/O Unit Memory area.

The first word of the memory area which is allocated as a Special /O Unit Memory area is

Setting Data

determined by the calculation formula below according to the unit number of the PCU.

First word of Special /0 Unit memory area (n) n=2,000 + 10 x unit number

I PCU Control Output Memory Area

Words

Name

Bit

Bit name

Function

n

PCU Control
Command area

Error reset

Reset common errors within the PCU the
moment the bit turns ON.

Warning reset

Reset common warnings within the PCU the
moment the bit turns ON.

2to 11

Not used

Do not use.

12

Write data

Writing data starts the moment the bit turns ON.

13

Read data

Reading data starts the moment the bit turns
ON.

14

Save data

Saving data starts the moment the bit turns ON.

15

PCU setup

Reset the PCU the moment the bit turns ON.
Hold the reset status while this bit is ON.

n+1

Number of data
transfer words

Oto 15

Set the number of words which you use for
writing/reading data.

n+2

CPU data transfer
area type

0to15

Set the area type on the CPU side.

00BO (hex): I/0 Memory area (CIO)

00B1 (hex): Internal Auxiliary Memory area
(WR)

00B2 (hex): Holding Memory area (HR)

0082 (hex): DM area (DM)

0050 to 0068 (hex): EM Area (EM) in CJ2 CPU
Units*1

0050 (hex): EM bank No. 0

0051 (hex): EM bank No. 1

0068 (hex): EM bank No. 18

00AO0 to 00AF (hex): EM Area (EM) in CJ1 CPU
Units*1

00AO0 (hex): EM bank No. 0 (hex)

00A1 (hex): EM bank No. 1 (hex)

00AF (hex): EM bank No. F (hex)
*1. The number of available banks varies
depending on the CPU.
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Words Name Bit Bit name Function
n+3 CPU data transfer Set the beginning word on the CPU side.
beginning word Specify the location to store the transferred data
of the CPU I/O memory, together with the area
0to 15 - type setting.
Example: When you specify D00100
CPU area type (n+2): 0082 (hex)
CPU starting word (n+3): 0064 (hex)
n+4 PCU data transfer Set the area type on the PCU side.
*1 0to 15 - . -
area type Set in hexadecimal.
n+5 PCU data transfer Set the beginning word on the PCU side.
Lo *q 0to15 - . .
beginning word Set in hexadecimal.
n+6 Origin proximity Output Memory area which you can specify in
input internal the PCU (bits 0 to 15). If you select the origin
memory area proximity input internal bit for [IO Function
0to 15 - Selection] under the axis parameter [Origin
Proximity Input Signal Selection], bits 0 to 3
correspond to the origin proximity inputs for
axes 1 to 4, respectively.*
n+7 MPG Select the MPG magnification.
magpnification 00: Magnification 1 selection
selection 3 Oto1 - 01: Magnification 2 selection

10: Magnification 3 selection
11: Magnification 4 selection

*1. For the area type and address, refer to "Data Address" on page 8-4.
*2. For the axis parameters, refer to "I/O Function Setting" on page 5-18.

*3. Use a common parameter to set the MPG magnification. For details, refer to "MPG Magnification Setting" on

page 3-13.

I PCU Control Input Memory Area

Words Name Bit Bit name Function
n+11 PCU control 0 Error reset This turns ON at the error reset output
command received reception.
received 1 Warning reset This turns ON at the warning reset output
received reception.
2to 11 | Not used Do not use.
12 Write data This turns ON at the data write output reception.
received
13 Read data This turns ON at the data read output reception.
received
14 Save data This turns ON at the data save output reception.
received
15 PCU ready This turns ON when the PCU becomes ready to

operate.
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Words Name Bit Bit name Function
n+12 PCU control status 0 Data transferring | This remains ON while data transfer is in
progress.
1 Data transfer This turns ON when data transfer failed.
invalid
5 Data transfer This turns ON when data write, read, or save is
completed completed successfully.
Save data request | This turns ON at the situation in which
3 information will be lost when you cut off the
power supply, unless you save the data.
4 Error resetting This remains ON while an error reset is in
progress.
5t0 7 | Not used Do not use.
8 Synchronous This remains ON while the PCU is operating in
operating the SYNCHRONOUS mode.
9 Not used Do not use.
n+12 PCU control status SOFTWARE This remains ON during the SOFTWARE
(Continued) 10 EXCLUSIVE EXCLUSIVE mode (data transfer) by software.
Mode (Data
Transfer)
SOFTWARE This remains ON during the SOFTWARE
11 EXCLUSIVE EXCLUSIVE mode (test run) by software.
Mode (Test Run)
1?;0 Not used Do not use.
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Words Name Bit Bit name Function
n+13 PCU error status Restore error This turns ON upon occurrence of inconsistency
0 between an internal PCU setting and the
system environment.
Synchronous data | This turns ON when missing data occurred at
1 receive error least twice when you send synchronous data
from the CPU, or a synchronous time monitor
timeout error occurred.
Synchronous data | This turns ON (warning) if missing data
2 receive warning occurred at least once when you send
synchronous data from the CPU.
Synchronous This turns ON when the PCU detects a new
3 processing time synchronous interrupt in the synchronous cycle
over process. The bit turns OFF the next time a
synchronous interrupt is received normally.
4to7 | Notused Do not use.
Saved data error | This turns ON when data in the nonvolatile
8 memory becomes corrupted or data corruption
occurs because the power is cut off while
saving.
9 PLC system error | This remains ON while an error is input from
outside the system.
10 Not used Do not use.
11 PCU warning This turns ON upon detection of a common
warning-level error within the PCU.
12 PCU error This turns ON upon detection of a common
error within in the PCU.
13 Overall axis error | This turns ON when an axis error occurs.
14 Overall memory This turns ON upon occurrence of a memory
operation error operation error.
Overall error This turns ON upon occurrence of an error in the
15
PCU.
n+14 PCU error code 0to 15 - This returns an PCU error code.
n+15 Memory Operation An input area which you can specify in the PCU
Auxiliary Memory | Oto 15 - (bits 0 to 15).

area
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Manual Operation Command Memory Area

5-67

For information on the setting method for Manual Operation Command Memory area, refer to
"Manual Operation Command Memory Area Selection" on page 5-7.

The table below shows the allocation when you select [A] as the first word in the Manual
Operation Command Memory area.

Words Name Bit Bit name Function
A Axis 1 Manual Servo lock The RUN output turns ON the moment the bit
Operation turns ON.
Command Memory 0 If you set the RUN output function to general-
area purpose output, ON/OFF of this output
becomes ON/OFF of the RUN output.
1 Drive alarm reset | Turn ON/OFF the drive alarm reset.
output
Error counter Turn ON/OFF the error counter reset. !
reset output If this bit turns ON during Origin Return,
5 however, a error counter reset error (error
code: 6007) occurs. As a result, after a
deceleration stop, output the error counter
reset output according to this bit.
3 Torque limit Turn ON/OFF the torque limit output.
output
4 General-purpose | Turn ON/OFF the built-in general-purpose
output output.
5 Override enable Specify whether to enable/disable override.
ON: enable, OFF: disable
JOG/Inching Select the JOG speed/inching speed.
6 speed selection Speed 1 is selected when this bit is OFF, while
speed 2 is selected when it is ON.
7 Forward direction | Perform JOG operation or inching operation in
JOG/Inching the forward direction when this bit is ON.
8 Reverse direction | Perform JOG operation or inching operation in
JOG/Inching the reverse direction when this bit is ON.
9 MPG enable MPG operation is enabled when this bit is ON.
10 Origin Search Origin Search starts the moment the bit turns
ON.
11 Origin Return Origin Return starts the moment the bit turns
ON.
12 Not used Do not use.
13 Not used Do not use.
Deceleration stop | Deceleration stop starts the moment the bit
14 *D
turns ON.
Servo unlock The RUN output turns OFF the moment the bit
15 turns ON.™3
If you set the RUN output function to general-
purpose output, this bit becomes disabled.
A+1 Axis 1 override Set the override value in hexadecimal.
0to 15 | You can set a desired value from 1 to 50,000 (0001 to C350 hex),

which corresponds to 0.01% to 500.00%.
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Words Name Bit Bit name Function
A+2 Axis 2 Manual
Operation 0 to 15 | Refer to the explanation for axis 1.
Command Memory
area
A+3 Axis 2 override 0 to 15 | Refer to the explanation for axis 1.
A+4 Axis 3 Manual
Operation 0 to 15 | Refer to the explanation for axis 1.
Command Memory
area
A+5 Axis 3 override 0 to 15 | Refer to the explanation for axis 1.
A+6 Axis 4 Manual
Operation 0 to 15 | Refer to the explanation for axis 1.
Command Memory
area
A+7 Axis 4 override 0 to 15 | Refer to the explanation for axis 1.

*1.Be sure to turn OFF the error counter reset output upon turning ON [Error Counter Reset Output Received]
under [Axis Status Memory Areal. If the error counter reset output remains ON, the axis may not receive other
commands.

*2.Be sure to turn OFF the deceleration stop upon turning ON [Deceleration Stop Received] under [Axis Status
Memory Areal. If the deceleration stop output remains ON, the axis may not receive other commands.

*3.Be sure to turn OFF the servo unlock output upon turning ON [Servo Unlock Received] under [Axis Status
Memory Area]. If the servo unlock output remains ON, the axis may not receive other commands.

Direct Operation Command Memory Area

For information on the setting method for Direct Operation Command Memory area, refer to
"Direct Operation Command Memory Area Selection" on page 5-8.

The table below shows the allocation when you select [B] as the beginning world in the Direct
Operation Command Memory area.

Words Name Bit Bit name Function
B Axis 1 Direct 0 Absolute Start absolute positioning operation the

Operation movement moment the bit turns ON.

Command Memory Relative Start relative positioning operation the moment
area 1 .

movement the bit turns ON.
5 Speed control Start speed control the moment the bit turns
ON.
3to4 | Notused Do not use.

Interrupt feeding | Specify interrupt feeding the moment the bit of
specification the absolute movement, relative movement or

5 speed control turns ON.
ON: Enable, OFF: Disable
Interrupt input Depending on the parameter setting, you can
mask enable/ select the interrupt input mask for interrupt
6 Present position | feeding or the present position latch enable
latch enable when it is used for interrupt input.
ON: Enable, OFF: Disable
7 Present position Perform present position preset the moment

preset the bit turns ON.
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Words Name Bit Bit name Function
B Axis 1 Direct 8 Synchronous Perform synchronous feeding operation while
(Continued) | Operation feeding this bit is ON.
Command Memory 9to 14 | Not used Do not use.
area
Latch completed | Clear the latch completed flag the moment the
15 .
clear bit turns ON.

B+1 Axis 1 rotation axis Specify the operating direction to be applied when you use an
direction infinite axis or execute absolute movement.

0to 15 0: Shortest route
1: Forward direction
2: Reverse direction
3: Not specified

B+2 Axis 1 command Specify the position to be used in direct operation or present
position (rightmost | 0 to 15 | position preset. The unit corresponds to [Command Unit].
word) Set in hexadecimal.

B13 AXiS 1 d Setting range: 80000000 to 7FFFFFFF hex

* XIS 1 comman (~2147483648 to 2147483647 [Command Unit])
position (leftmost 0to 15
word)

B+4 Axis 1 command Specify the target speed to be used in direct operation. The unit
speed (rightmost 0 to 15 | corresponds to [Command Unit/s]. Set in hexadecimal.
word) Setting range:

B15 AXis 1 d Position control: 1 to 7FFFFFFF hex

+ XIS d Clogmar; (1 to 2147483647 [Command Unit/s]),
Shee (leftmos 00 15 | Speed control: 80000000 to 7FFFFFFF hex
word) (-2147483648 to 2147483647[Command Unit/s])

B+6 Not used Do not use.

B+7 Not used Do not use.

B+8 Axis 1 acceleration Specify the acceleration time. The unit corresponds to [ms].
time (rightmost 0to 15 | Set in hexadecimal.
word) 1 Setting range: 0 to 3D090 hex (0 to 250000 ms)

B+9 Axis 1 acceleration
time (leftmost Oto 15
word)"!

B+10 | Axis 1 deceleration Specify the deceleration time. The unit corresponds to [ms].
time (*rightmost 0 to 15 | Setin hexadecimal. Setting range: 0 to 3D090 hex (0 to 250000 ms)
word) !

B+11 Axis 1 deceleration
time (leftmost Oto 15
word)"!

B+12 | Axis 2 Direct
Operation 0 to 15 | Refer to the explanation for axis 1.

Command Memory
area

B+13 A.XIS 2 rotation axis 0to 15 | Refer to the explanation for axis 1.
direction

B+14 | Axis 2 command
position (rightmost | 0 to 15 | Refer to the explanation for axis 1.
word)

B+15 | Axis 2 command
position (leftmost 0 to 15 | Refer to the explanation for axis 1.
word)

B+16 | Axis 2 command
speed (rightmost 0 to 15 | Refer to the explanation for axis 1.
word)
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Words

Name

Bit

Bit name

Function

B+17

Axis 2 command
speed (leftmost
word)

Oto 15

Refer to the explanation for axis 1.

B+18

Not used

Do not use.

B+19

Not used

Do not use.

B+20

Axis 2 acceleration
time (rightmost
word)"!

Oto 15

Refer to the explanation for axis 1.

B+21

Axis 2 acceleration
time (I*eftmost
word) !

0to15

Refer to the explanation for axis 1.

B+22

Axis 2 deceleration
time (rightmost
word)"!

Oto 15

Refer to the explanation for axis 1.

B+23

Axis 2 deceleration
time (I*eftmost
word) !

0to15

Refer to the explanation for axis 1.

B+24

Axis 3 Direct
Operation
Command Memory
area

Oto 15

Refer to the explanation for axis 1.

B+25

Axis 3 rotation axis
direction

0to15

Refer to the explanation for axis 1.

B+26

Axis 3 command
position (rightmost
word)

0to15

Refer to the explanation for axis 1.

B+27

Axis 3 command
position (leftmost
word)

Oto 15

Refer to the explanation for axis 1.

B+28

Axis 3 command
speed (rightmost
word)

0to15

Refer to the explanation for axis 1.

B+29

Axis 3 command
speed (leftmost
word)

Oto 15

Refer to the explanation for axis 1.

B+30

Not used

Do not use.

B+31

Not used

Do not use.

B+32

Axis 3 acceleration
time (rightmost
word)"!

Oto 15

Refer to the explanation for axis 1.

B+33

Axis 3 acceleration
time (leftmost
word)!

0to15

Refer to the explanation for axis 1.

B+34

Axis 3 deceleration
time (rightmost
word) 1

Oto 15

Refer to the explanation for axis 1.

B+35

Axis 3 deceleration
time (leftmost
word)!

0to15

Refer to the explanation for axis 1.
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Words

Name

Bit

Bit name Function

B+36

Axis 4 Direct
Operation
Command Memory
area

Oto 15

Refer to the explanation for axis 1.

B+37

Axis 4 rotation axis
direction

0to15

Refer to the explanation for axis 1.

B+38

Axis 4 command
position (rightmost
word)

Oto 15

Refer to the explanation for axis 1.

B+39

Axis 4 command
position (leftmost
word)

0to15

Refer to the explanation for axis 1.

B+40

Axis 4 command
speed (rightmost
word)

Oto 15

Refer to the explanation for axis 1.

B+41

Axis 4 command
speed (leftmost
word)

0to15

Refer to the explanation for axis 1.

B+42

Not used

Do not

use.

B+43

Not used

Do not

use.

B+44

Axis 4 acceleration
time (*rightmost
word) !

0to15

Refer to the explanation for axis 1.

B+45

Axis 4 acceleration
time (leftmost
word)"!

Oto 15

Refer to the explanation for axis 1.

B+46

Axis 4 deceleration
time (*rightmost
word) !

0to15

Refer to the explanation for axis 1.

B+47

Axis 4 deceleration
time (leftmost
word)"!

Oto 15

Refer to the explanation for axis 1.

*1.For the acceleration time and deceleration time, [Acceleration/Deceleration Time Selection] determines the
operation. For [Acceleration/Deceleration Time Selection], refer to "Acceleration/Deceleration Setting" on
page 5-23 and "Acceleration/Deceleration Time Selection" on page 5-25.
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Axis Status Memory Area

For information on the setting method for Axis Status memory area, refer to "Axis Status
Memory Area Selection" on page 5-9.
The table below shows the allocation when you select [c] as the beginning word in the Axis

Status area.

Words Name Bit Bit name Function
C Axis 1 manual 0 Servo lock This turns ON when the PCU receives a servo
operation received lock command.
command Drive alarm reset | This turns ON when the axis receives a drive
received 1 .
output received alarm reset output.
Error counter This turns ON when the PCU receives an error
2 reset output counter reset output.
received
3 Torque limit This turns ON when the PCU receives a torque
output received limit output.
4 General-purpose | This turns ON when the PCU receives a
output received general-purpose output.
5 Override enable This turns ON when the PCU receives an
received override enable.
JOG/Inching This turns ON when the PCU receives a JOG/
6 speed selection inching speed selection.
received
Forward direction | This turns ON at a JOG/inching forward
7 JOG/Inching direction operation reception.
received
Reverse direction | This turns ON at a JOG/inching reverse
8 JOG/Inching direction operation reception.
received
9 MPG enable This turns ON at a MPG enable reception.
received
10 Origin Search This turns ON when the PCU receives an Origin
received Search.
11 Origin Return This turns ON when the PCU receives an Origin
received Return.
12to | Not used Do not use.
13
14 Deceleration stop | This turns ON when the PCU receives a
received deceleration stop.
15 Servo unlock This turns ON when the PCU receives a servo

received

unlock.
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Words Name Bit Bit name Function
C+1 Axis 1 direct Absolute This turns ON at an absolute movement
operation 0 movement reception.
command received
received Relative This turns ON at a relative movement reception.
1 movement
received
2 Speed control This turns ON at a speed control reception.
received
3to4 | Notused Do not use.
Interrupt feeding | This turns ON at an interrupt feeding
5 specification specification reception.
received
Interrupt input This turns ON at an interrupt input mask enable/
mask enable/ present position latch enable reception.
6 Present position
latch enable
received
7 Present position This turns ON at a present position preset
preset received reception.
8 Synchronous This turns ON at a synchronous feeding
feeding received | reception.
9to 14 | Not used Do not use.
15 Latch completed | This turns ON at a latch completed clear

clear received

reception.
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Words Name Bit Bit name Function
C+2 Axis 1 command Axis busy This remains ON while the axis is operating.
status 0 During memory operation, the axis busy bit
turns ON for any axis which is allocated to the
axis configuration even when it is not operating.
1 JOG start This turns ON when the PCU can receive a JOG
available start up command.
Direct operation This turns ON when the PDC can receive a
2 . . :

start available direct operation start command.
3 Not used Do not use.

During This remains ON while the axis decelerates due
4 deceleration stop | to the reception of a deceleration stop

input command or while the deceleration stop
command is input.

During This remains ON while the axis stops due to

synchronous reception of a synchronous group stop

5 . . s

group stop input | output during data synchronization or the
synchronous group stop output is ON.

During All This remains ON while the axis stops due to

Synchronous Unit | reception of all Synchronous Unit stop

6 . . L

stop input output during data synchronization or the all
Synchronous Unit stop output is ON.

High-speed PTP | This flag turns ON to acknowledge a high-speed

7 Start PTP start.

Acknowledged (Unit version 1.1 or later. This bit is not

Flag supported by unit version 1.0.)

Start invalid The Start Invalid Flag turns ON when command
execution fails because the conditions that are
required to start the command function were not

8 met. The Start Invalid Flag turns ON when the
command cannot be started because an error
occurred when starting the command or
because of the priority of the command.

Error counter The Error Counter Reset Invalid Flag turns ON

9 reset invalid when an error counter reset output is performed
during an origin search operation but the error
counter reset output for the axis is not received.

C+2 Axis 1 command 10to | Not used Do not use.
(Continued) | status 11

Stop executed This turns ON when axis operation has stopped
for one of the following causes during axis
operation in manual operation or direct

12 operation.

» Execution of deceleration stop, error counter
reset, or servo unlock

« Stop for error occurrence

« Stop for stop function of Synchronous Unit

Positioning This turns ON when operation stops for

completed positioning operation in direct operation, Origin

13 Search completion, Origin Return completion,
JOG, MPG, or synchronous feed operation
stop.

14 to | Not used Do not use.
15
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Words Name Bit Bit name Function
C+3 Axis 1 axis 0 During servo This remains ON while the axis is in servo
operation status unlock unlock status.
1 During servo lock | This remains ON while the axis stops with its
servo locked.
During backlash | This remains ON while backlash compensation
2 compensation of the axis is effective.
You can use this as a path status during
interpolation.
During This remains ON while the axis accelerates to
3 acceleration the target speed.
You can use this as a path status during
interpolation.
During constant This remains ON while the axis operates at a
speed movement | constant speed after it reached the target
4 speed.
You can use this as a path status during
interpolation.
During This remains ON while the axis decelerates to
deceleration the target position or target speed.
5 . .
You can use this as a path status during
interpolation.
During pass This remains ON while the axis movement in
continuous 1 or continuous 3 is accelerating or
6 decelerating toward the target speed of the next
sequence.
You can use this as a path status during
interpolation.
Positioning This remains ON while the axis waits for
7 completed input completion of positioning.
waiting You can use this as a path status during
interpolation.
During This turns ON when the axis decelerates to stop
8 deceleration stop | while in operation, and remains ON until the
axis stops.
During immediate | This turns ON when the axis makes an
9 stop immediate stop while in operation, and remains
ON until the axis stops.
10to | Not used Do not use.
15
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Words Name Bit Bit name Function
C+4 Axis 1 operation 0 During Origin This remains ON during Origin Search
status Search operation.
1 During Origin This remains ON during Origin Return
Return operation.
5 During MPG This remains ON during MPG control operation.
operation
3 During JOG/ This remains ON during JOG/inching operation.
Inching
During absolute This remains ON during absolute movement
4 movement operation. (Including the time before the
interrupt input.)
During relative This remains ON during relative movement
5 movement operation. (Including the time before the
interrupt input.)
During speed This remains ON during speed control
6 control operation. (Including the time before the
interrupt input.)
During interrupt This remains ON before an interrupt input of
7 feeding (interrupt | interrupt feeding operation.
input waiting)
During interrupt This remains ON after an interrupt input of
8 feeding interrupt feeding operation.
(positioning)
9 Not used Do not use.
10 Not used Do not use.
11 During memory This remains ON during memory operation.
operation
12to | Not used Do not use.
14
During This remains ON during synchronous feeding.
15 synchronous
feeding
C+5 Axis 1 control Origin fix This turns ON once the origin is determined.
status 0 0: Origin not yet determined
1: Origin determined
Origin Stop This turns ON when the status of the Origin Fix
1 flag in the Axis Status Memory Area is ON and
the Command Present Position in the Axis
Status Memory Area is 0.
2 Latch completed | This turns ON when the present position latch is
executed.
3 Not used Do not use.
Command This turns ON when the command position
4 present position overflow occurs in the LINEAR mode.
overflow
Command This turns ON when the command position
5 present position underflow occurs in the LINEAR mode.
underflow
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Words Name Bit Bit name Function
C+5 Axis 1 control 6 Feedback present | This turns ON when a feedback position
(Continued) | status position overflow | overflows in the LINEAR mode.
7 Feedback present | This turns ON when a feedback position
position underflow | underflows in the LINEAR mode.
Sensor error This turns ON when an external sensor for the
8 emergency stop input or limit input generates an
error.
9 Servo error This turns ON when an error, such as the drive alarm
input, is notified from the outside of the system.
Execution error The Execution Error Flag turns ON when an
error occurs, such as a duplicate start error, due
10 to a problem in the execution conditions or
command values when a command for axis
operation is executed.
11 Axis warning This turns ON when a warning occurs.
12 Axis error This turns ON when an axis error occurs.
13 Zone 0 This remains ON while the present position is
inside zone 0.
14 Zone 1 This remains ON while the present position is
inside zone 1.
15 Zone 2 This remains ON while the present position is

inside zone 2.
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Words Name Bit Bit name Function
C+6 Axis 1 external I/O 0 RUN output This remains ON while the servo RUN output is
status ON.
1 Drive alarm reset | This remains ON while the drive alarm reset
output output is ON.
Error counter This remains ON while the error counter reset
2 .
reset output output is ON.
3 Torque limit This remains ON while the torque limit output is
output ON.
4 General-purpose | This remains ON while the general-purpose
output output is ON.
5t0 6 | Notused Do not use.
7 General-purpose | This remains ON while the general-purpose
input inputs are ON.
8 Forward direction | This remains ON while the forward direction
limit input limit input is activated.
9 Reverse direction | This remains ON while the reverse direction
limit input limit input is activated.
10 Origin proximity This remains ON while the origin proximity input
input is activated.
11 Origin input This remains ON while the origin input is
activated.
12 Interrupt input This remains ON while the interrupt input is ON.
13 Emergency stop | This remains ON while the emergency stop
input input is ON.
Positioning This remains ON while the positioning
14 . . .
completed input completed input is input.
15 Drive alarm input | This remains ON while the drive alarm input is
input.
C+7 Axis 1 error code | 0to 15 | This returns an axis error code.
C+8 Axis 1 command Returns the commended present position.
present position 0to15
(rightmost word)
C+9 Axis 1 command
present position 0to15
(leftmost word)
C+10 | Axis 1 expanded Returns the monitor value which is specified in the axis parameter
monitor (rightmost | 0 to 15 | [Expanded Monitor Type].
word) For details, refer to "Expanded Monitor Setting" on page 5-49.
C+11 Axis 1 expanded
monitor (leftmost | 0to 15
word)
C+12 Not used 0to 15 | Do not use.
C+13 Axis 2 manual
operation 0 to 15 | Refer to the explanation for axis 1.
command
received
C+14 | Axis 2 direct
operation 0 to 15 | Refer to the explanation for axis 1.
command
received
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Words Name Bit Bit name Function
C+15 | Axis 2 command 0 to 15 | Refer to the explanation for axis 1.
status
C+16 | Axis 2.aXIS 0 to 15 | Refer to the explanation for axis 1.
operation status
C+17 | Axis 2 operation 0 to 15 | Refer to the explanation for axis 1.
status
C+18 | Axis 2 control 0 to 15 | Refer to the explanation for axis 1.
status
C+19 | Axis 2 external I/O 0 to 15 | Refer to the explanation for axis 1.
status
C+20 | Axis 2 error code | 0to 15 | Refer to the explanation for axis 1.
C+21 | Axis 2 command
present position 0to 15
(rightmost word)
Refer to the explanation for axis 1.
C+22 | Axis 2 command
present position 0to15
(leftmost word)
C+23 | Axis 2 expanded
monitor (rightmost | 0 to 15
word)
Refer to the explanation for axis 1.
C+24 | Axis 2 expanded
monitor (leftmost | 0to 15
word)
C+25 | Not used 0to 15 | Do not use.
C+26 | Axis 3 manual
operation 0 to 15 | Refer to the explanation for axis 1.
command
received
C+27 | Axis 3 direct
operation 0 to 15 | Refer to the explanation for axis 1.
command
received
C+28 | Axis 3 command 0 to 15 | Refer to the explanation for axis 1.
status
C+29 | Axis 3.aXIS 0 to 15 | Refer to the explanation for axis 1.
operation status
C+30 | Axis 3 operation 0 to 15 | Refer to the explanation for axis 1.
status
C+31 Axis 3 control 0 to 15 | Refer to the explanation for axis 1.
status
C+32 | Axis 3 external I/O 0 to 15 | Refer to the explanation for axis 1.
status
C+33 | Axis 3 errorcode | 0to 15 | Refer to the explanation for axis 1.
C+34 | Axis 3 command
present position 0to 15
(rightmost word)
Refer to the explanation for axis 1.
C+35 | Axis 3 command
present position 0to 15

(leftmost word)
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Words

Name

Bit

Bit name

Function

C+36

Axis 3 expanded
monitor (rightmost
word)

Oto15

C+37

Axis 3 expanded
monitor (leftmost
word)

0to 15

Refer to the explanation for axis 1.

C+38

Not used

Oto 15

Do not use.

C+39

Axis 4 manual
operation
command
received

O0to15

Refer to the explanation for axis 1.

C+40

Axis 4 direct
operation
command
received

Oto15

Refer to the explanation for axis 1.

C+41

Axis 4 command
status

0to 15

Refer to the explanation for axis 1.

C+42

Axis 4 axis
operation status

0to 15

Refer to the explanation for axis 1.

C+43

Axis 4 operation
status

O0to15

Refer to the explanation for axis 1.

C+44

Axis 4 control
status

0to 15

Refer to the explanation for axis 1.

C+45

Axis 4 external I/0O
status

0to 15

Refer to the explanation for axis 1.

C+46

Axis 4 error code

Oto 15

Refer to the explanation for axis 1.

C+47

Axis 4 command
present position
(rightmost word)

Oto15

C+48

Axis 4 command
present position
(leftmost word)

0to 15

Refer to the explanation for axis 1.

C+49

Axis 4 expanded
monitor (rightmost
word)

Oto15

C+50

Axis 4 expanded
monitor (leftmost
word)

0to 15

Refer to the explanation for axis 1.
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Memory Operation Command Memory Area

For information on the setting method for Memory Operation Command Memory area, refer to
"Memory Operation Command Memory Area Selection" on page 5-9.

The table below shows the allocation when you select [D] as the beginning word in the Memory
Operation Command area.

Words Name Bit Bit name Function
D Task 1 Memory Sequence No. | Specify whether to enable/disable the sequence
Operation 0 enable number for Operation Data area at memory operation
Command start.
Memory area ON: Enable, OFF: Disable
1 Memory Memory operation starts the moment the bit turns ON.
operation start
Memory Memory operation starts the moment the bit turns ON.
2 operation Perform independent operation, except when you set
independent END for [Command].
start
3 Not used Do not use.

4 M code reset Perform M code reset the moment the bit turns ON.

5 Teaching Perform teaching the moment the bit turns ON.
6 to 14 | Not used Do not use.
15 Memory Memory operation decelerates to a stop the moment

operation stop | the bit turns ON.

D+1 | Task 1 sequence Specify the starting sequence number of memory operation.

0to15

No. Set a sequence number between 1 and 500 in hexadecimal.
D+2 | Task 1 teaching Set the position data number (sequence number) to use in position
address 0 to 15 | teaching.

Set a sequence number between 1 and 500 in hexadecimal.

D+3 | Task 2 Memory
Operation
Command
Memory area

0 to 15 | Refer to the explanation for task 1.

D+4 | Task 2 sequence

No 0 to 15 | Refer to the explanation for task 1.

D+5 | Task 2 teaching
address

D+6 | Task 3 Memory
Operation
Command
Memory area

0 to 15 | Refer to the explanation for task 1.

0 to 15 | Refer to the explanation for task 1.

D+7 | Task 3 sequence
No.

D+8 | Task 3 teaching
address

D+9 | Task 4 Memory
Operation
Command
Memory area

0 to 15 | Refer to the explanation for task 1.

0 to 15 | Refer to the explanation for task 1.

0 to 15 | Refer to the explanation for task 1.
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Words Name Bit Bit name Function

D+10 | Task 4 sequence
No.

D+11 | Task 4 teaching
address

0 to 15 | Refer to the explanation for task 1.

0 to 15 | Refer to the explanation for task 1.

I Memory Operation Start (D Word Bit 1)

For a start via [Memory Operation], after you execute the started sequence, automatically
execute the next sequence number.

Execution continues until [END] is found in the sequence data [Command].

For details, refer to "Starting Memory Operation" on page 7-14.

I Memory Operation Independent Start (D Word Bit 2)

For a start via [Memory Operation Independent Start], perform all operations as [Individual] for
[End Pattern], regardless of sequence data designation.

Use [Memory Operation Independent Start] for debugging by step execution.

Perform operation according to the specified sequence number, after which [Executing
Sequence No.] is updated based on the execution result and then the operation ends.

For details, refer to "Starting Memory Operation" on page 7-14.
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Memory Operation Status Memory Area

For information on the setting method for Memory Operation Status Memory area, refer to
"Memory Operation Status Memory Area Selection" on page 5-10.

The table below shows the allocation when you select [E] as the beginning word in Memory
Operation Status area.

Words Name Bit Bit name Function
E Task 1 memory 0 Sequence No. This turns ON at a sequence number enable
operation enable received reception.
command Memory operation | This turns ON at a memory operation start
received 1 ; .
start received reception.
Memory operation | This turns ON at a memory operation
2 independent start | independent start reception.
received
3 Not used Do not use.
4 M code reset This turns ON at a M code reset reception.
received
5 Teaching This turns ON at a teaching reception.
received
6 to 14 | Not used Do not use.

Memory operation | This turns ON at a memory operation stop

15 stop received reception.
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Words Name Bit Bit name Function
E+1 Task 1 memory Memory operation | This remains ON while a task command is in
operation 0 busy progress.
command status This remains ON while a task configuration axis
is busy or task function is in progress.
Memory operation | This turns ON at memory operation start
1 start available available. This remains OFF while a task
configuration axis is busy or task function is in
progress.
2to3 | Notused Do not use.
During memory This remains ON while decelerating after
4 operation stop receiving a memory operation stop command.
input
5t07 | Notused Do not use.
Memory operation | The Memory Operation Start Invalid Flag turns
start invalid ON when an error occurs, such as a memory
8 operation duplicate start error, due to a problem
in the execution conditions or command values
when a command for memory operation is
executed.
9 Teaching invalid This turns ON when the PCU could not receive
a teaching command.
1(1)1t0 Not used Do not use.
Memory operation | This turns ON when memory operation stops for
12 stop executed a memory operation stop command, error stop,
or a command with an individual axis stop
during memory operation.
13 Memory operation | This turns ON when memory operation is
completed completed normally.
14 Teaching This turns ON when the teaching command is
completed completed.
15 Not used Do not use.
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Words Name Bit Bit name Function
E+2 Task 1 memory 0 During memory This remains ON while you do not execute
operation control operation stop memory operation.
status Memory operation | This remains ON while memory operation is on
waiting standby.

1 This remains ON while the memory operation
stops without END executed after you start the
memory operation.

During memory This remains ON while the axis is operating

2 operation axis during memory operation. The bit turns ON if
operation any of the configuration axes is not stationary.
Condition input This remains ON while the PCU is waiting for

3 waiting the input of conditions during memory
operation.

4 Dwell timer This remains ON while the PCU is waiting for

waiting the dwell time during memory operation.

5 M code reset This remains ON while the PCU is waiting for

waiting the M code reset during memory operation.

6 M strobe This remains ON while a M code is output
during memory operation.

7109 | Notused Do not use.

10 Memory operation | This turns ON when the task function generates

execution error an operation error.

11 Memory operation | This turns ON when a warning occurs.

warning
12 Memory operation | This turns ON when a memory operation error
error occurs.
1:13;0 Not used Do not use.
E+3 Task 1 memory Return a task error code.
operation error 0to 15
code
E+4 Task 1 executing 0to 15 Return the executing sequence number of memory operation.
sequence No.
E+5 Task 1 M code 0to 15 | Return the M code (output code) of memory operation.
E+6 Task 2 memory
operation 0 to 15 | Refer to the explanation for task 1.
command
received
E+7 task 2 memory
operation 0 to 15 | Refer to the explanation for task 1.
command status
E+8 Task 2 memory
operation control | 0 to 15 | Refer to the explanation for task 1.
status
E+9 Task 2 memory
operation error 0 to 15 | Refer to the explanation for task 1.
code
E+10 | Task 2 executing 0 to 15 | Refer to the explanation for task 1.
sequence No.
E+11 Task 2 M code 0 to 15 | Refer to the explanation for task 1.
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Words

Name

Bit

Bit name

Function

E+12

Task 3 memory
operation
command
received

Oto 15

Refer to the explanation for task 1.

E+13

Task 3 memory
operation
command status

Oto 15

Refer to the explanation for task 1.

E+14

Task 3 memory
operation control
status

O0to15

Refer to the explanation for task 1.

E+15

Task 3 memory
operation error
code

Oto 15

Refer to the explanation for task 1.

E+16

Task 3 executing
sequence No.

Oto 15

Refer to the explanation for task 1.

E+17

Task 3 M code

0to15

Refer to the explanation for task 1.

E+18

Task 4 memory
operation
command
received

Oto 15

Refer to the explanation for task 1.

E+19

Task 4 memory
operation
command status

Oto 15

Refer to the explanation for task 1.

E+20

Task 4 memory
operation control
status

Oto 15

Refer to the explanation for task 1.

E+21

Task 4 memory
operation error
code

O0to15

Refer to the explanation for task 1.

E+22

Task 4 executing
sequence No.

Oto 15

Refer to the explanation for task 1.

E+23

Task 4 M code

Oto 15

Refer to the explanation for task 1.
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5-6 Memory Operation Data

Memory operation data sets the operation sequence, position, speed, acceleration/
deceleration time and other items that relate to memory operation.

Memory operation refers to an operation where you set memory operation data and memory
operation condition data in the PCU beforehand, and perform positioning control and speed
control based on commands from the PLC.

4 tasks are available in the PCU, where you can register up to 500 sets of sequence data per
task.

For details on memory operation, refer to Chapter 7, Memory Operation.

Memory Operation Data List

Memory operation data is always enabled.
Also note that once you set data, it is used as valid data at the start of memory operation.

Setting Data

|E| Precautions for Correct Use

+ As for the PCU address for transfer, the applicable address changes depending on the command.
For details, refer to "Commands" on page 7-15 and "Data Address" on page 8-4.

Each sequence data includes the set data below. However, you need not set all data
depending on the data attribute. For details, refer to "Details of Memory Operation Data" on

page 5-92.
Data name Function Setting range Unit e
values
Axis 1 Set the command position. —2147483648
Command
command to unit 0
position 2147483647
Axis 2 Set the command position. —2147483648
Command
command to unit 0
position 2147483647
Axis 3 Set the command position. —2147483648
Command
command to unit 0
position 2147483647
Axis 4 Set the command position. —2147483648
Command
command to unit 0
position 2147483647
Command 0000 hex: No sequence data
8### hex: NOP (Treat it as a comment.)
[Sequence commands]
0001 hex: JUMP, 0002 hex: FOR 0
0003 hex: NEXT, 0004 hex: PSET
0005 hex: PRSET, 004F hex: END
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Data name Function Setting range Unit EEEO
values
Command [Operation commands]
(Continued) 0800 hex: Positioning operation, 0801 hex: Linear interpolation operation
0802 hex: Circular interpolation 0803 hex: Circular interpolation
(clockwise direction), (counterclockwise direction), 0
081E hex: Speed control, 081F hex: Interrupt feeding (positioning
operation)
0820 hex: Interrupt feeding (speed
control)
JUMP/repeat | Set the memory operation condition data number for
conditions JUMP and FOR.
) . 0 to 100 - 0
0: Execute unconditionally
1 to 100: Memory operation condition data No.
JUMP Set the sequence number for the JUMP destination.
destination 110 500 3 0
sequence
No.
Repeat loop | Set the correspondence of FOR and NEXT
s 0to 49 - 0
No. combinations.
Output signal | Specify the destination of forced output.
0000 hex: No output
##00 hex: RUN output 1
##01 hex: Drive alarm reset output
##02 hex: Error counter reset output*1
##03 hex: General-purpose output 0
##04 hex: Torque limit output
##: 01 to 04
(Physical Axis 01: Axis 1, 02: Axis 2, 03: Axis 3, 04: Axis 4)
8000 to 800F hex: Memory Operation Auxiliary Memory Area
(8000 to 800F hex correspond to bits 0 to 15, respectively.)
Sequence Set the sequence starting condition.
start 0: No start condition 0to 100 - 0
condition 1 to 100: Memory operation condition data No.
Sequence Set the stopping/skipping condition.
skip condition | 0: No sequence skip condition 0 to 100 - 0
1 to 100: Memory operation condition data No.
End pattern Set the operation end pattern.
0: Individual
1: Automatic
2: Continuous 1 (Until the next sequence speed)
3: Continuous 2 (Acceleration/deceleration starts at Oto4 - 0
the next sequence)
4: Continuous 3 (Pass: Superimpose deceleration of
the present sequence and
acceleration at the next sequence)
Dwell timer Set a dwell time if the end pattern is individual or
automatic.
0: No dwell time 010 1,000 10 ms 0
1 to 1000: Dwell time
Positioning Select the in-position check to be applied when the
completed operating axis stops. 0to 1 B 0

input monitor
valid

0: Not wait for the positioning completed signal
1: Wait for the positioning completed signal
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Data name Function Setting range Unit O
values
M code Set the M code after positioning completed.
0: Without M code
1 to 499: M code that waits for the M code reset 0 to 999 - 0
500 to 999: M code that does not wait for the M code
reset
Axis Set the axis to start.
specification | Bit 0: Axis 1
Bit 1: Axis 2
Bit 2: Axis 3 OtoF - 0
Bit 3: Axis 4
Issue a start command when each bit turns ON.
Circular Select the specification method of circular
interpolation | interpolation.
method 0: Specify the circular center Oto2 - 0
1: Specify the radius
2: Specify the passing point
Position Select whether to use a relative position or absolute
specification | position for the command position. When each bit is
ON, it indicates relative position specification. When
the bit is OFF, it indicates absolute position
specification. OtoF - 0
Bit 0: Axis 1
Bit 1: Axis 2
Bit 2: Axis 3
Bit 3: Axis 4
Interpolation | Set the interpolation speed. 1 to 8000000 Command 0
speed unit/s
Interpolation | Set the interpolated acceleration time.
acceleration 0 to 250,000 ms 0
time
Interpolation | Set the interpolated deceleration time.
deceleration 0 to 250,000 ms 0
time
Interpolation | Set the interpolated starting speed.
starting 0to 8000000 | COMMand |
unit/s
speed
Interpolation | Select the curve for interpolated acceleration/
acceleration/ | deceleration.
deceleration | O: Trapezoid, 1: S-curve (Cubic curve) Oto1 - 0
curve
selection
Interpolation | Select the specification method for interpolated
acceleration/ | acceleration/deceleration time.
deceleration | 0: Time from starting speed to maximum speed of
. : : - : e Oto1 - 0
time selection each axis (Acceleration/deceleration specified)
1: Time from present speed to target speed of each
axis (Time specified)
Axis 1 circular | If you select center point specification under [Circular 2147483648
center/ Interpolation Method], set the center position of the to Command 0
Passing point | arc. If you select passing point specification, set the unit
. o - : 2147483647
position position of a passing point.
Axis 2 circular | If you select center point specification under [Circular 2147483648
center/ Interpolation Method], set the center position of the to Command 0
Passing point | arc. If you select passing point specification, set the unit
o i, . ; 2147483647
position position of a passing point.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



5-6 Memory Operation Data

Data name Function Setting range Unit EEEO
values
Axis 3 circular | If you select center point specification under [Circular 2147483648
center/ Interpolation Method], set the center position of the to Command 0
Passing point | arc. If you select passing point specification, set the 2147483647 unit
position position of a passing point.
Axis 4 circular | If you select center point specification under [Circular 2147483648
center/ Interpolation Method], set the center position of the to Command 0
Passing point | arc. If you select passing point specification, set the 2147483647 unit
position position of a passing point.
Circular If you select radius specification for [Circular —2147483648
- ; . Command
radius Interpolation Method], set the arc radius. to unit 0
2147483647
Axis 1 If you select rotation axis in the applicable axis
rotation axis | parameter, select the operating direction of positioning
direction operation (PTP) by absolute movement designation.
0: Shortest route
1: Forward direction Oto3 - 0
2: Reverse direction
3: Not specified (Absolute position movement inside
the ring range without passing through the zero
point)
Axis 2 If you select rotation axis in the applicable axis
rotation axis | parameter, select the operating direction of positioning
direction operation (PTP) by absolute movement designation.
0: Shortest route
1: Forward direction Oto3 - 0
2: Reverse direction
3: Not specified (Absolute position movement inside
the ring range without passing through the zero
point)
Axis 3 If you select rotation axis in the applicable axis
rotation axis | parameter, select the operating direction of positioning
direction operation (PTP) by absolute movement designation.
0: Shortest route
1: Forward direction Oto3 - 0
2: Reverse direction
3: Not specified (Absolute position movement inside
the ring range without passing through the zero
point)
Axis 4 If you select rotation axis in the applicable axis
rotation axis | parameter, select the operating direction of positioning
direction operation (PTP) by absolute movement designation.
0: Shortest route
1: Forward direction Oto3 - 0
2: Reverse direction
3: Not specified (Absolute position movement inside
the ring range without passing through the zero
point)
Axis 1 Set the target speed of each axis in positioning
command operation (PTP) and speed control. -2147483648 Command
speed The command range is 1 to 2147483647 for to unit/s 0
positioning, and —2147483648 to 2147483647 for 2147483647
speed control.
Axis 2 Set the target speed of each axis in positioning
command operation (PTP) and speed control. —2147483648 Command
speed The command range is 1 to 2147483647 for to unit/s 0
positioning, and —2147483648 to 2147483647 for 2147483647

speed control.
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Data name Function Setting range Unit ot
values
Axis 3 Set the target speed of each axis in positioning
command operation (PTP) and speed control. —2147483648 Command
speed The command range is 1 to 2147483647 for to unit/s 0
positioning, and —2147483648 to 2147483647 for 2147483647
speed control.
Axis 4 Set thg target speed of each axis in positioning 2147483648
command operation (PTP) and speed control. to Command 0
speed The command range is 1 to 2147483647 for positioning, 2147483647 unit/s
and —2147483648 to 2147483647 for speed control.
Axis 1 Set the acceleration time in positioning operation
acceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Axis 2 Set the acceleration time in positioning operation
acceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Axis 3 Set the acceleration time in positioning operation
acceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Axis 4 Set the acceleration time in positioning operation
acceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Axis 1 Set the deceleration time in positioning operation
deceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Axis 2 Set the deceleration time in positioning operation
deceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Axis 3 Set the deceleration time in positioning operation
deceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Axis 4 Set the deceleration time in positioning operation
deceleration | (PTP) and speed control. 0 to 250,000 ms 0
time
Interpolation | Select the interpolated speed designation method for
speed linear interpolation. 0to 1 B 0
specification | 0: Specify the interpolation path speed
method 1: Specify the maximum speed
Interrupt Select whether to use the command position or
feeding feedback position for the reference position of
reference constant-pitch positioning upon interrupt input. Oto1 - 0
position 0: Command position
selection 1: Feedback position
Interrupt Select whether to output an error when an interrupt
input input is not input before positioning is completed
undetected during interrupt constant-pitch feeding by position 0to 1 B 0
error enable | control.
0: Without error detection
1: With error detection
Interrupt Set the amount of movement in interrupt constant- —2147483648
. . . Command
feeding pitch feeding. to unit 0
amount 2147483647

*1.Selection is possible only when you use this signal as a general-purpose output.
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Details of Memory Operation Data

This section explains each memory operation data.
For the specific setting method for memory operation, refer to Chapter 7, Memory Operation.

I Command Position for Axes 1, 2, 3 and 4

Position data is enabled only for an axis which is already allocated in the memory operation
parameter [Configuration Axis].
For [Configuration Axis], refer to "Configuration Axis" on page 5-57.

I Commands

[Command] is a data that allocates the attribute each sequence data has.
2 types of [Command] data are available: data with sequence attribute and data with operation

attribute.

For details, refer to "Commands" on page 7-15.

Sequence

JUMP

FOR
NEXT

PSET

PRSET

END

: Sequence data for the JUMP instruction

The position data number jumps to the one which you specified unconditionally or
conditionally.

: Sequence data for the FOR instruction

Repeat the steps until NEXT unconditionally or conditionally. (Up to 50 nests are possible.)

: Sequence data for the NEXT instruction

Sequence data that indicates the end of the repetition range of FOR.

: Sequence data that forcibly turns ON the PCU outputs

Select under [Output Signal] the contacts which you forcibly turn ON. Hold this data during
memory operation.

: Sequence data that forcibly turns OFF the PCU outputs

Select under [Output Signal] the contacts which you forcibly turn OFF. Hold this data during
memory operation.

: Sequence data for END of memory operation

When you execute END, [Executing Sequence No.] changes to the sequence number which
was effective when [Sequence No. Enable] turned ON.
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Operation
Positioning operation : Sequence data for positioning operation
(PTP)
Linear interpolation : Sequence data for linear interpolation operation
operation
Circular interpolation : Sequence data for circular interpolation (clockwise direction)
(clockwise direction)
Circular interpolation : Sequence data for circular interpolation (counterclockwise direction)
(counterclockwise
direction)
Speed control : Sequence data for speed control
Interrupt constant pitch : Sequence data for interrupt constant-pitch feeding (positioning operation)

(positioning operation)

Interrupt constant pitch : Sequence data for interrupt constant-pitch feeding (speed control)
(speed control)

I Jumping/Repeat Condition

Set the memory operation condition data number for JUMP and FOR instructions. If you set
[0], these instructions are executed unconditionally.

For the memory operation condition data, refer to "Memory Operation Condition Data" on page
5-102.

I JUMP Destination Sequence No.
Specify the sequence data number for the JUMP destination by a JUMP instruction.

I Repeat Loop No.

Set the combination of FOR and NEXT instructions based on the same repeat loop number.
A repeat loop is formed between FOR and NEXT of the same repeat loop number.
If you set a duplicate repeat loop number, an error occurs.

I Output Signal

Specify the output destination of forced output (PSET, PRSET).

For the RUN output and error counter reset output, selection is possible only when you use the
signals as general-purpose outputs.

For the settings of the RUN output and Error Counter Reset, refer to "I/O Function Setting" on
page 5-18.
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I Sequence Starting Condition

A sequence starts when the set [Sequence Starting Condition] is satisfied.
If you set [0: No Starting Condition], the sequence starts immediately.

I Sequence Skip Condition

The sequence skip condition is enabled after the start of a sequence until the start of the next
sequence.

Stopping or skipping occurs when the specified [Sequence Skipping Condition] is satisfied
during sequence execution.

In the case of skipping, the program stops the applicable sequence operation and switches to
the next sequence according to the end pattern.

If you do not want sequences to stop or skip, set [0: No Stopping or Skipping].

I End Pattern

Set the operation end pattern.

|E| Precautions for Correct Use

+ Specifying continuous 1 to 3 is enabled only when the applicable sequence is an interpolation
operation. If the sequence is not an interpolation operation, the operation conforms to the one
which takes place when you specify automatic.

+ To implement continuous operation, you must set [Linear Interpolation] or [Circular Interpolation]
under [Command], and you must not set [Sequence Start Condition] for the next sequence.

The operation under each end pattern is as follows.

Individual:

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which [Executing Sequence No.] is updated and
then the operation ends.

Since the sequence number is updated to the next number, the next sequence number is
executed when [Memory Operation] turns ON again.

Target speed
/Deceleration

Starting speed Acceleration Y+ Stopping at starting speed

Time

t {

Start Target position
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Automatic:

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number. When the condition for the next sequence number is
satisfied, also the next sequence number is executed automatically.

Target speed/—
Time

t —— Dwell time
t

Start

Next position data start

Continuous 1 (Until the Next Sequence Speed):

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which the next sequence number is executed
successively.

For continuous 1, the speed of the next sequence is reached at the position of the specified
sequence number.

Setting Data

Speed

Sequence 1 Sequence 2 Time

Continuous 2 (Acceleration/Deceleration Starts at the Next Sequence):
When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which the next sequence number is executed
successively.
For continuous 2, the acceleration or deceleration of the next sequence starts at the position
of the specified sequence number.

Speed

Time

Sequence 1 Sequence 2
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Continuous 3 (Superimpose Deceleration in the Applicable Sequence and
Acceleration in the Next Sequence):

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which the next sequence number is executed
successively.

For continuous 3, superimposing deceleration in the specified sequence number on
acceleration in the next sequence realizes smooth interpolation operation.

Speed

Time

Sequence 1 Sequence 2

|E| Precautions for Correct Use

Notes on continuous operation

+ Continuous 1 to 3 can be specified for linear interpolation and circular interpolation operation.
To implement continuous operation, the next sequence must also be linear interpolation or circular
interpolation and must not have any sequence starting condition set.

+ For the sequences you want to operate continuously, set the amount of movement that requires
a positioning time of 2 control cycles or longer. If the required positioning time is less than 2 control
cycles, the operation conforms to the [Automatic] pattern.

l Dwell Timer

Apply the dwell time only when the end pattern is independent or automatic.
Waiting starts after a successful completion of positioning. Accordingly, waiting does not occur
if the axis stops due to a deceleration stop.

I Positioning Completed Input Monitor Valid

Select the in-position check that applies when the axis stops.

You can specify this only when the end pattern is independent or automatic.

If you also set [Dwell Timer] above, waiting starts after positioning completed.

If you set [0: Not Wait for the Positioning Completed Signal], positioning is deemed completed
upon completion of pulse output.

If you set the axis parameter [Positioning Completed Input] to [Use as General-purpose Input],
the operation conforms to [0: Do Not Wait for the Positioning Completed Signal].

Not waiting for positioning completed is also applied when the axis stops due to a deceleration
stop.

For the setting of [Positioning Completed Input], refer to "I/O Function Setting" on page 5-18.
If you set [0] for the Position Monitoring Time axis parameter, the positioning completed input
will not be monitored regardless of the Positioning Completed Input Function parameter set.
For details, refer to "In-position Check" on page 9-24.
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I M Code

2 types of M codes are available: M codes that wait for M code reset, and those that do not
wait for M code reset.

M code Description
000 Do not output M code.
001 to 499 Use this M code to trigger an interlock.
Temporarily stop sequence execution until a M code reset signal is input.
500 to 999 Use this M code when interlock is not necessary.

Do not wait for input of a M code reset signal and execute the next sequence.

If you specify [000] or turn ON [Sequence No. Enable], the M codes are cleared to [0].
For [Sequence No. Enable], refer to "Memory Operation Command Memory Area" on page 5-

81.

I Axis Specification

Specify the axis to start. Specify only an axis which is already allocated in the memory
operation parameter [Configuration Axis].
For [Configuration Axis], refer to "Configuration Axis" on page 5-57.

I Circular Interpolation Method

In circular interpolation control, you must specify all interpolated axes in the LINEAR mode.
For information on the setting method for LINEAR mode, refer to "Command Position Unit
Setting" on page 5-30.

You can use the methods below to specify circular interpolation:

Command
method

Description

Center point

Use the present position as the start point and specify the end point, center point and

specification | rotation direction, to perform circular interpolation.
. Use the present position as the start point and specify the end point, radius and rotation
Radius N : . . . "
specification direction, to perform circular interpolation. If you specify the same position as the start

point and end point, an error occurs.

Passing point
specification

Use the present position as the start point and specify the end point and passing point,
to perform circular interpolation.

Specifying 3 points, namely the start point, passing point and end point, determines the
rotation direction. Accordingly, the specification of circular direction is ignored. If the
start point and end point are the same, however, the rotation direction is not determined
and thus follows the circular direction.
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@ Reference

If the start point and end point are clear and you want to perform avoidance operation along
the circular path, center point designation is useful.

Essentially, center point designation calculates the center point to perform complete circular
operation.

In avoidance operation, however, it is difficult to obtain the center point accurately, although
the start point and end point are clear. Accordingly, calculate an average of 2 radii and
recalculate the center point from the calculated average radius, to perform normal circular
interpolation.

End Compensation center point
_____point _~

g n
@
End point - =
e 5-
Start «Q
point (w)
Q
-
Q

DN Compensation Q.
‘® center point ~ TTe-ol .

7
User-specified center point ~°  Start point

.~ End point
/ 7
-

/,’/ Compensation center point

-7 User-specified center point
/'/Start point

I Position Specification

Set absolute position designation or relative position designation for the command position.
Only an axis which is already allocated in the memory operation parameter [Configuration Axis]
becomes enabled.

For [Configuration Axis], refer to "Configuration Axis" on page 5-57.

I Interpolation Speed

Specify the speed of interpolation control.

I Interpolation Acceleration Time/Interpolation Deceleration Time

Set the acceleration time and deceleration time of interpolation control.
For the interpolation acceleration time and interpolation deceleration time, [Interpolation
Acceleration/Deceleration Time Selection] determines the operation.
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I Interpolation Starting Speed

If you use a Servo Motor, set [0].

If you use a stepping motor, normally you should set a value which is one-tenth to one-half the
maximum self-start frequency to prevent step-out at start. The suitable value depends on the
load condition. Check the manual for your stepping motor for details.

I Interpolation Acceleration/Deceleration Curve Selection

Select the curve of interpolation acceleration and interpolation deceleration.

Trapezoid S-curve
Speed (pps) , Actual axial operation Actual axial operation  Speed (pps),  Actual axial operation Actual axial operation
acceleration time deceleration time acceleration time deceleration time
Maximum | _pe—=_ o - = Maximum__._T_q__A ________ e
speed g N speed \ g N
1 1 AY 1 1
Target | | _ )/ ¢ N Target| | __}/ 1 P
speed ' ' speed 2 ' N
1 1 A 1 1 N
1 1 1 1
1 1 / 1 1 \
Starting| _{/ _ _ __ L. L Starting| /| _______ LN N
Speed | | i N Speed| | |
’ 1 1 ‘\ ’ 1
4 ! ! » Time oL ! ! > Ti
0 — f——— [ ; Time

Acceleration time Deceleration time Acceleration time Deceleration time

I Interpolation Acceleration/Deceleration Time Selection

For the acceleration/deceleration time designation method, select the method using fixed
acceleration or fixed acceleration/deceleration time.

Under the fixed acceleration method, you determine the time from the starting speed to maximum
speed, so that the acceleration/deceleration time changes according to the target speed.

Under the fixed acceleration/deceleration time, you set the time from the present speed to
target speed, and the acceleration/deceleration time does not change. In the case of triangle
control, however, you determine the acceleration/deceleration time according to the
acceleration which you calculated from the present speed, target speed and acceleration/
deceleration time.

Fixed acceleration

A speed
Maximum speed {-——-——o—o

]
]
]
]
]
]
]
|
|

~
|
|
|
]
]
]
]
]
]
]
|
|
|
|
|
]
]

____\_‘

(2) Speed change. | - - ______ A
target speed /

(1) Target speed |- ______
during starting

Starting
speed /

e

T
|
|
|
|
|
|
|
|
|
;\\\\\\\
R .
|
|
|
|
|
|
——t e -
~
~
~
~
~
~
\\
_————de
|
|
|
N S
|
|
!

&

~ Td
A

TA TA TD

[During starting] [During speed change] [During deceleration]
TA: Acceleration time TA: Acceleration time TD: Deceleration time
Ta1: Actual acceleration time  TaZ2: Actual acceleration time  Td: Actual deceleration time

A: Degree of acceleration A: Degree of acceleration D: Degree of deceleration
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Fixed acceleration/deceleration time
Maximum speed - - - - - - oo

(2) Speed change|
target speed

(1) Target speed
during starting

Starting speed

\
y
\
y
\
y

TA TA TD

[During starting] [During speed change] [During deceleration]
TA: Acceleration time TA: Acceleration time TD: Deceleration time
A1: Degree of acceleration A2: Degree of acceleration D: Degree of deceleration

I Circular Center and Passing Point Position for Axes 1, 2, 3 and 4

If you select [Specify the Circular Center] for [Circular Interpolation Method], set the center
position of the circle.

If you select [Specify the Passing Point] for [Circular Interpolation Method], set the position of
a circle passing point.

I Circular Radius

If you select [Specify the Radius] for [Circular Interpolation Method], set the circular radius.

I Rotation Axis Direction for Axes 1, 2, 3 and 4

If you select rotation axis in the applicable axis parameter, select the operating direction of
positioning operation (PTP) by absolute movement designation.

I Command Speed for Axes 1, 2, 3 and 4

Set the target speed of each axis in positioning operation (PTP) and speed control.
The specified range is 1 to 2147483647 (command unit/s) for positioning, and
—2147483648 to 2147483647 (command unit/s) for speed control.

I Acceleration Time/Deceleration Time for Axes 1, 2, 3 and 4

Set the acceleration time and deceleration time of each axis in positioning operation (PTP).
For the acceleration time and deceleration time, [Acceleration/Deceleration Time Selection]
under [Axis Parameters] determines the operation.

For acceleration/deceleration time selection, refer to "Acceleration/Deceleration Setting" on
page 5-23 and "Acceleration/Deceleration Time Selection" on page 5-25.
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I Interpolation Speed Specification Method

Select the interpolation speed method for linear interpolation.

Interpolation path  : This method specifies the speed along the linear interpolation path.
speed specification

Maximum speed : This method automatically specifies the speed which can realize the fastest
specification operation by combining the maximum speeds of interpolation axes.

I Interrupt Feeding Reference Position Selection

This is the interrupt constant-pitch feeding reference position selection in memory operation.
Use [Axis Parameter] to set interrupt constant-pitch feeding in direct operation. For the setting
of direct operation, refer to "Interrupt Feeding Setting" on page 5-40.

I Interrupt Input Undetected Error Enable

This is the interrupt signal error detection setting in memory operation.
Use [Axis Parameter] to set interrupt constant-pitch feeding in direct operation. For the setting
of direct operation, refer to "Interrupt Feeding Setting" on page 5-40.

I Interrupt Feeding Amount

This is the interrupt constant-pitch feeding amount in memory operation.
Use [Axis Parameter] to set interrupt constant-pitch feeding in direct operation. For the setting
of direct operation, refer to "Interrupt Feeding Setting" on page 5-40.
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5-7 Memory Operation Condition Data

|
For memory operation condition data, you can set up to 100 conditions that apply commonly to all tasks.
Condition data is referenced by [JUMP/Repeat Condition], [Sequence Start Condition] and
[Sequence Skip Condition] under [Memory Operation Data). This function judges True or False
according to the conditional expression which you set based on the referenced data.
For details on memory operation, refer to Chapter 7, Memory Operation.

Memory Operation Condition Data List

Memory operation condition data is always enabled.

Each condition data includes the set data below. There are some data which you need not set
depending on the condition data.

FEEITE Function Setting range Unit D
name values
Condition Set the comparison condition.

0000 hex: Condition data not yet set 0011 hex: OFF (bit comparison)

0010 hex: ON (bit comparison) 0013 hex: OR (bit comparison)
0012 hex: AND (bit comparison) 0021 hex: # (data comparison: 2 words)
0020 hex: = (data comparison: 2 words) 0023 hex: < (data comparison: 2 words) 0

0022 hex: > (data comparison: 2 words) 0040 hex: Counter (count specification)

0030 hex: Timer (time specification)

[Only the sequence starting condition can be specified.]

0101 hex: Axis 1 external interrupt input 0102 hex: Axis 2 external interrupt input
0103 hex: Axis 3 external interrupt input 0104 hex: Axis 4 external interrupt input\

Edge Selection | Select how to evaluate true/false of the conditional
expression.

0: Level assessment

1: Edge assessment

Oto1 - 0

Data 1 Area Specify the data 1 area for comparison.

Selection : Unit Control Memory Area (OUT/IN)

: Manual Operation Command Memory area

: Direct Operation Command Memory area

: . 0to 5,

: Memory Operation Command Memory area - 0

. Ayi 000F hex

: Axis Status Memory area

: Memory Operation Status Memory area

: Constant (You can only set either data 1 or data
2 in the data comparison)

Maa b WN-=20

Data 1 Word Specify the word position as an offset from the
beginning word, relative to the target area which
you specified by data 1 area selection. Use the
beginning word in data comparison.

0 to 255 - 0

Data 1 Bit Specify the bit position relative to the target word
which you specified by data 1 area selection and
data 1 word.

It is only enabled for the bit comparison.

Oto 15 - 0
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Parameter
name

Function

Setting range

Unit

Default
values

Data 2 Area
Selection

Specify the data 2 area for comparison.

: Unit Control Memory area (OUT/IN)

: Manual Operation Command Memory area

: Direct Operation Command Memory area

: Memory Operation Command Memory area

: Axis Status Memory area

: Memory Operation Status Memory area

: Constant (You can only set either data 1 or data
2 in the data comparison)

Mo wWN-0

0 to 5,
000F hex

Data 2 Word

Specify the word position as an offset from the
beginning word, relative to the target area which
you specified by data 2 area selection. Use the
beginning word in data comparison.

0 to 255

Data 2 Bit

Specify the bit position relative to the target word
which you specified by data 2 area selection and
data 2 word.

It is only enabled for the bit comparison.

O0to 15

Timer

Set the time to be applied when you specify a timer
for the conditional expression.

0 to 1,000

10 ms

Counter

Specify the count to be applied when you specify a
counter for the conditional expression.

0 to 10,000

times

Constant

Set a constant when the condition is data
comparison and data 1 or data 2 specifies a
constant.

—2147483648
to
2147483647
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Details of Memory Operation Condition Data

This section explains memory operation condition data.

I Conditional Expression

Select the conditional expression to use for comparison.

Condition

Judgment method

ON (bit comparison)

If the specified bit is ON, the condition is deemed True.
The specified bit is the data 1 bit.

OFF (bit comparison)

If the specified bit is OFF, the condition is deemed True.
The specified bit is the data 1 bit.

AND (bit comparison) | If both of the 2 specified bits are ON, the condition is deemed True.
Specify the data 1 bit and data 2 bit.
OR (bit comparison) | If either of the 2 specified bits is ON, the condition is deemed True.

Specify the data 1 bit and data 2 bit.

Data comparison (2
words)

If the comparison result of the specified 2 data is satisfied, the condition is
deemed True.
The data in the specified words is compared as 2-word signed data.

Timer (time
specification)

The condition is deemed True after a wait time specified in units of 10 ms.
Only specifying edge is enabled under [Edge Selection]. An error occurs if you
specify level.

Counter (count
specification)

Specify the count. Countdown continues every time the condition is referenced.
If the countdown result is 0, the condition is deemed False. If the result is other
than 0, the condition is deemed True.

Once the countdown result becomes "0," the count value is also reset.

Only specifying level is enabled under [Edge Selection]. An error occurs if you
specify edge.

An error also occurs if you set [Count specification] for any other than [FOR and
NEXT].

External interrupt
input

You can specify this input only for the sequence starting condition. If the external
interrupt input is ON, the condition is deemed True.

You can specify both edge and level for [Edge Selection]. If you specify edge,

an interrupt process starts when the external interrupt input turns from OFF to

ON.

You can select external interrupt input only for an axis which you specified in the
memory operation parameter configuration axis.
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I Edge Selection

Edge judgment and level judgment are available as the methods to evaluate true/false of a
conditional expression for other than a timer (time designation) or counter (count designation).
Under level judgment, judge true/false when you judge condition data.

Under edge judgment, the program waits until the condition changes "from True to False to
True," if the condition is already True before the judgment of condition data.

For example, assume a sequence for which you specify positioning and set a skipping condition.
If the condition is True before you execute the sequence, positioning is not performed and the
sequence skips under level judgment.

Under edge judgment, execute positioning, and if the condition changes "from True to False to
True," the sequence skips at that point.

Note, however, that condition data for JUMP instructions always conforms to the operation
based on level judgment.

I Data 1 Area Selection

Specify the area on the left-hand side of the conditional expression for comparison.
For the constant, you can only set either data 1 or data 2 in the case of data comparison.

I Data 1 Word

Specify the word address of data 1 (left-hand side) for comparison condition. Specify the
number of offset words.

For the specification method, specify the word address as an offset in words from the
beginning word, relative to the target area which you specified by data 1 area selection.

l Data 1 Bit

Specify the bit position of the word of data 1 (left-hand side). This setting is enabled only for bit
comparison.

I Data 2 Area Selection

Specify the area on the right-hand of the conditional expression for comparison.
For the constant, you can only set either data 1 or data 2 in the case of data comparison.

I Data 2 Word

Specify the word address of data 2 (right-hand side) for comparison condition. Specify the
number of offset words.

For the specification method, specify the word address as an offset in words from the beginning
word, relative to the target area which you specified by data 2 area selection.

l Data 2 Bit

Specify the bit position of the word of data 2 (right-hand side). This setting is enabled only for
bit comparison.
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I Timer

If you select a timer condition (time designation), set the time for timer condition.

I Counter

If you select a counter condition (count designation), set the count for counter condition.

I Constant

Set a constant when the condition is data comparison and data 1 or data 2 specifies a constant.
You can only set either data 1 or data 2.
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This chapter explains the procedure to perform direct operation, setting of

operation data, operation method, etc.
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6-1 Outline of Direct Operation

With direct operation, you can perform positioning only by writing the position data and speed
data to the Direct Operation Command Memory areas which were specified by common
parameters.

Position data and speed data which you set in the Direct Operation Command Memory area
via MOVL instructions, etc., are automatically output to the PCU at the time of 1/O refresh.

n Direct Operation Procedure

Direct Operation

O N o

This section explains the procedure to perform direct operation.

. Common parameter settings

To perform direct operation, be sure to set the 3 areas: [Manual Operation Command Memory
Area], [Direct Operation Command Memory Area] and [Axis Status Memory Area].
For the setting of memory areas, refer to "Common Parameters" on page 5-6.

. Axis parameter settings

Set the axis parameters for maximum speed, pulse output method, etc.
For the axis parameters, refer to "Axis Parameters" on page 5-13.

Data transfer
Transfer to the PCU the common parameter and axis parameters you set.

Saving data
Save the data to the flash memory in the PCU.

Restart of the PCU
Put the driver in operating status.
Execution of origin search

Setting of Direct Operation Command Memory area

Set the position data, speed data, acceleration time, deceleration time and other data in [Direct
Operation Command Memory Areal].

Starting direct operation

Turn ON the absolute movement command bit or relative movement command bit in [Direct
Operation Command Memory Areal].
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6-2 Setting of Direct Operation Data

This section briefly explains [Manual Operation Command Memory Area], [Direct Operation
Command Memory Area] and [Axis Status Memory Area] which you use to execute direct
operation.

For the setting methods and details, refer to "Operating Memory Area" on page 5-60.

For the setting methods and details of [Common Parameter] and [Axis Parameter], refer to

"Common Parameters" on page 5-6 and "Axis Parameters" on page 5-13, respectively.

Memory Areas to Use in Direct Operation

This section explains the data settings and memory areas which you use in direct operation
with axis 1 as an example.

I Manual Operation Command Memory Area

This is the memory area for servo lock, Origin Search, etc.
The table below shows the allocations when you set [A] as the first word in the Manual
Operation Command Memory area.

Words Name Bit Bit name Function
A Axis 1 Manual Servo lock The RUN output turns ON the moment the bit
Operation 0 turns ON. If you set the RUN output function to
Command general-purpose output, ON/OFF of this output
Memory area becomes ON/OFF of the RUN output.
1 Drive alarm reset | Turn ON/OFF the drive alarm.
output
9 Error counter Turn ON/OFF the error counter reset.
reset output
3 Torque limit Turn ON/OFF the torque limit output.
output
4 General-purpose | Turn ON/OFF the built-in general-purpose
output output.
5 Override valid Specify whether to enable/disable override.
JOG!/ Inching Select the JOG speed/inching speed.
6 speed selection Speed 1 is selected when this bit is OFF, while
speed 2 is selected when it is ON.
7 JOG/ Inching: Perform JOG operation or inching operation in
forward direction | the forward direction when this bit is ON.
8 JOG/ Inching: Perform JOG operation or inching operation in
reverse direction | the reverse direction when this bit is ON.
9 MPG valid MPG operation is enabled when this bit is ON.
10 Origin Search Origin Search starts the moment the bit turns
ON.
11 Origin Return Origin Return starts the moment the bit turns
ON.
120 13 | Not used Do not use.
14 Deceleration stop | Deceleration stop starts the moment the bit

turns ON.
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Words Name Bit Bit name Function
A Axis 1 Manual Servo unlock The RUN output turns OFF the moment the bit
(continued) | Operation turns ON. If you set the RUN output function to
15 o
Command general-purpose output, this bit becomes
Memory area disabled.
A+1 Axis 1 override Set the override value in hexadecimal.
0to 15 B You can set a desired value from 1 to 50,000

(0001 to C350 hex), which corresponds to
0.01% to 500.00%.

I Direct Operation Command Memory Area

This is the area to set the necessary data for direct operation, such as the start command for
absolute movement, relative movement or speed control, as well as position data, speed data,
acceleration time and deceleration time.
The table below shows the allocations when you set [B] as the first word in the Direct Operation
Command Memory area.

Words Name Bit Bit name Function
B Axis 1 Direct 0 Absolute Start absolute positioning operation the moment
Operation movement the bit turns ON.
&Zﬁrgfn:rea 1 Relative Start relative positioning operation the moment
4 movement the bit turns ON.
2 Speed control Start speed control the moment the bit turns
ON.
3to4 | Notused Do not use.
Interrupt feeding | Specify interrupt constant-pitch feed the
5 specification moment the bit of the absolute movement,
relative movement or speed control turns ON.
Interrupt input Depending on the parameter setting, you can
6 mask valid/ select the interrupt input mask for interrupt
Present position feeding or the present position latch valid when
latch valid it is used for interrupt input.
Present position Perform present position preset the moment the
7 .
preset bit turns ON.
Synchronous Perform synchronous feeding operation while
8 : -
feeding this is ON.
9to 14 | Not used Do not use.
Latch completed | Clear the latch completed flag the moment the
15 .
clear bit turns ON.
B+1 Axis 1 rotation axis Specify the operating direction to be applied when you use an infinite
direction axis or execute absolute movement.
0to 15 0: Shortest route
1: Forward direction
2: Reverse direction
3: Not specified
B+2 Axis 1 command Specify the position to be used in direct operation or present position
position 0to 15 | preset.
(rightmost word) The unit corresponds to [Command Unit]. Set in hexadecimal.
B13 Axis 1 4 Setting range: 80000000 to 7FFFFFFF hex
* Xis 1 comman (~2147483647 to 2147483647 [Command Unit])
position 0to 15

(leftmost word)

6-3

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



6-2 Setting of Direct Operation Data

Words Name Bit Bit name Function

B+4 Axis 1 command Specify the target speed to be used in direct operation. The unit
speed 0 to 15 | corresponds to [Command Unit/s]. Set in hexadecimal.
(rightmost word) Setting range: Position control: 1 to 7FFFFFFF hex

B15 Axis 1 4 (1 to 2147483647 [Command Unit/s])

* XIS d comman 010 15 | SPeed control: 80000000 to 7FFFFFFF hex

spee 0 (~2147483648 to 2147483647 [Command Unit/s])
(leftmost word)

B+6 Not used Do not use.

B+7 Not used Do not use.

B+8 Axis 1 Specify the acceleration time. The unit corresponds to [ms].
acceleration time | 0 to 15 | Set in hexadecimal.
(rightmost word) Setting range: 0 to 3D090 hex (0 to 250,000 ms)

B+9 Axis 1
acceleration time | 0to 15
(leftmost word)

B+10 | Axis 1 Specify the deceleration time. The unit corresponds to [ms].
deceleration time | 0 to 15 | Set in hexadecimal.
(rightmost word) Setting range: 0 to 3D090 hex (0 to 250,000 ms)

B+11 Axis 1
deceleration time | Oto 15
(leftmost word)

EI Precautions for Correct Use

+ For the acceleration time and deceleration time, [Acceleration/Deceleration Time Selection]
determines their changing patterns. For [Acceleration/Deceleration Time Selection], refer to
"Acceleration/Deceleration Setting" on page 5-23 and "Acceleration/Deceleration Time Selection”
on page 5-25.

I Axis Status Memory Area

This is the area to confirm the axis status, such as axis busy and positioning operation
completed.
The table below shows the allocations when you set [C] as the first word in the Axis Status
Memory area.

Words Name Bit Bit name Function
C Axis 1 manual 0 Servo lock This turns ON when the PCU receives a servo
operation received lock command.
command Drive alarm reset | This turns ON when the PCU receives a drive
received 1 .
output received alarm reset output.
Error counter This turns ON when the PCU receives an error
2 reset output counter reset output.
received
3 Torque limit This turns ON when the PCU receives a torque
output received limit output.
4 General-purpose | This turns ON when the PCU receives a

output received general-purpose output.
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Words Name Bit Bit name Function
C Axis 1 manual 5 Override valid This turns ON when the PCU receives an
(continued) | operation received override valid.
command JOG/Inching This turns ON when the PCU receives a JOG/
received . L .
6 speed selection inching speed selection.
received
Forward direction | This turns ON at a JOG/inching forward
7 JOG/Inching direction operation reception.
received
Reverse direction | This turns ON at a JOG/inching reverse
8 JOG/Inching direction operation reception.
received
9 MPG valid This turns ON at a MPG valid reception.
received
g 10 Origin Search This turns ON when the PCU receives an Origin
— received Search.
©
E 11 Origin Return This turns ON when the PCU receives an Origin
o received Return.
9 12t0 13 | Not used Do not use.
8 14 Deceleration stop | This turns ON when the PCU receives a
= received deceleration stop.
Q 15 Servo unlock This turns ON when the PCU receives a servo
received unlock.
C+1 Axis 1 direct Absolute This turns ON at an absolute movement
operation 0 movement reception.
command received
received Relative This turns ON at a relative movement reception.
1 movement
received
5 Speed control This turns ON at a speed control reception.
received
3to4 | Notused Do not use.
Interrupt feeding | This turns ON at an interrupt constant-pitch feed
5 specification specification reception.
received
Interrupt input This turns ON when PCU receives the interrupt
mask valid/ input mask/current position latch valid.
6 Present position
latch valid
received
7 Present position This turns ON at a present position preset
preset received reception.
8 Synchronous This turns ON at a synchronous feeding
feeding received | reception.
9to 14 | Not used Do not use.
15 Latch completed | This turns ON at a latch completed clear

clear received

reception.

6-5
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Words Name Bit Bit name Function
C+2 Axis 1 command Axis busy This remains ON while the axis is operating.
status 0 During memory operation, the axis busy bit
turns ON for any axis which is allocated to the
axis configuration even when it is not operating.
1 JOG start This turns ON when the PCU can receive a JOG
available start command.
Direct operation This turns ON when the PCU receives a
2 start available duplicate start command issued via direct
operation start.
3 Not used Do not use.
During This remains ON while the PCU stops due to
4 deceleration stop | reception of a synchronous group stop output
input during data synchronization or the synchronous
group stop output is ON.
During This remains ON while the PCU stops due to
5 synchronous reception of all Synchronous Unit stop output
group stop input | during data synchronization or the all
Synchronous Unit stop output is ON.
During All This remains ON when the All Synchronous
6 Synchronous Units stop output is ON.
Units stop input
High-speed PTP | This flag turns ON to acknowledge a high-speed
7 Start PTP start.

Acknowledged (Unit version 1.1 or later. This bit is not

Flag supported by unit version 1.0.)

Startup invalid The Start Invalid Flag turns ON when command
execution fails because the conditions that are
required to start the command function were not

8 met. The Start Invalid Flag turns ON when the
command cannot be started because an error
occurred when starting the command or
because of the priority of the command.

Error counter The Error Counter Reset Invalid Flag turns ON

9 reset invalid when an error counter reset output is performed
during an origin search operation but the error
counter reset output for the axis is not received.

10to 11 | Not used Do not use.

Stop executed This turns ON when axis operation has stopped
for one of the following causes during axis
operation in manual operation or direct

12 operation.

» Execution of deceleration stop, error counter
reset, or servo unlock

« Stop for error occurrence

» Stop for stop function of Synchronous Unit

Positioning This turns ON when operation stops for

operation positioning operation in direct operation, Origin

13 completed Search completion, Origin Return completion,
JOG, MPG, or synchronous feed operation
stop.

14 to 15 | Not used Do not use.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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6-2 Setting of Direct Operation Data

Words Name Bit Bit name Function
C+3 Axis 1 axis 0 During servo This remains ON while the axis is in servo
operation status unlock unlock status.
1 During servo lock | This remains ON while the axis stops with its
servo locked.
5 During backlash | This remains ON during the backlash
compensation compensation of the axis.
3 During This remains ON while the axis is accelerating
acceleration to the target speed.
4 During constant This remains ON while the axis is operating at a
speed movement | constant speed after it reached the target speed.
During This remains ON while the axis is decelerating
5 . s
deceleration to the target position or target speed.
During pass This remains ON while the axis movement in
6 continuous 1 and continuous 3 is accelerating
or decelerating toward the target speed of the
next sequence.
C+3 Axis 1 axis Positioning This remains ON while the axis waits for the
(continued) | operation status 7 completed input completion of positioning.
waiting
During This turns ON when the axis decelerates to stop
8 deceleration stop | while in operation, and remains ON until the
axis stops.
During immediate | This turns ON when the axis makes an
9 stop immediate stop while in operation, and remains
ON until the axis stops.
10to 15 | Not used Do not use.

6-7
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Words Name Bit Bit name Function
C+4 Axis 1 operation 0 During Origin This remains ON during Origin Search
status Search operation.
1 During Origin This remains ON during Origin Return
Return operation.
2 During MPG This remains ON during MPG control operation.
3 During JOG/ This remains ON during JOG/inching operation.
Inching
During absolute This remains ON during absolute movement
4 movement operation. (Including the time before the
interrupt input.)
During relative This remains ON during relative movement
5 movement operation. (Including the time before the
interrupt input.)
During speed This remains ON during speed control
6 control operation. (Including the time before the
interrupt input.)
During interrupt This remains ON before an interrupt input of
7 feeding (interrupt | interrupt constant-pitch feeding operation.
input waiting)
During interrupt This remains ON after an interrupt input of
8 feeding interrupt constant-pitch feeding operation.
(positioning)
9 Not used Do not use.
10 During This remains ON while the axis decelerates to a
deceleration stop | stop.
11 During memory This remains ON during memory operation.
operation
12 to 14 | Not used Do not use.
During This remains ON during synchronous feeding.
15 synchronous
feeding
C+5 Axis 1 control Origin fix This turns ON once the origin is determined.
status 0 0: Origin not yet determined
1: Origin determined
Origin Stop This remains ON while the axis stops inside the
1 in-position width of the origin position. It does
not turn ON if the origin is not determined.
2 Latch completed | This turns ON when the present position latch is
executed.
3 Not used Do not use.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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6-2 Setting of Direct Operation Data

6-9

Words Name Bit Bit name Function
C+5 Axis 1 control Command This turns ON when the command present
(Continued)| status 4 present position position overflow occurs in the LINEAR mode.
overflow
Command This turns ON when the command present
5 present position position underflow occurs in the LINEAR mode.
underflow
6 Feedback present | This turns ON when the feedback present
position overflow | position overflow occurs in the LINEAR mode.
7 Feedback present | This turns ON when the feedback present
position underflow | position underflow occurs in the LINEAR mode.
Sensor error This turns ON when an external sensor for the
8 emergency stop input or limit input generate an
error.
Servo error This turns ON when an error, such as the drive
9 alarm input, is notified from the outside of the
system.
Execution error The Execution Error Flag turns ON when an
error occurs, such as a duplicate start error, due
10 to a problem in the execution conditions or
command values when a command for axis
operation is executed.
11 Axis warning This turns ON when an axis warning occurs.
12 Axis error This turns ON when an axis error occurs.
13 Zone 0 This remains ON while the present position is
inside zone 0.
14 Zone 1 This remains ON while the present position is
inside zone 1.
15 Zone 2 This remains ON while the present position is

inside zone 2.
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Words Name Bit Bit name Function
C+6 Axis 1 external I/O 0 RUN output This remains ON while the servo RUN output is
status ON.
1 Drive alarm reset | This remains ON while the drive alarm reset
output output is ON.
Error counter This remains ON while the error counter reset
2 .
reset output output is ON.
3 Torque limit This remains ON while the torque limit output is
output ON.
4 General-purpose | This remains ON while the general-purpose
output output is ON.
5t06 | Not used Do not use.
7 General-purpose | This remains ON while the built-in general
input purpose inputs are ON.
8 Forward direction | This remains ON while the forward direction
limit input limit input is activated.
9 Reverse direction | This remains ON while the reverse direction
limit input limit input is activated.
10 Origin proximity This remains ON while the origin proximity input
input is activated.
11 Origin input This remains ON while the origin input is
activated.
12 Interrupt input This remains ON while the interrupt input is ON.
C+6 Axis 1 external I/O 1 Emergency stop | This remains ON while the emergency stop
. 3 . . .
(continued) | status input input is OFF.
Positioning This remains ON while the positioning
14 . A .
completed input completion input is ON.
15 Drive alarm input | This remains ON while the drive alarm input is OFF.
C+7 Axis 1 error code | 0to 15 | This returns an axis error code.
C+8 Axis 1 command Returns the command present position.
present position 0to 15
(rightmost word)
C+9 Axis 1 command
present position 0to15
(leftmost word)
C+10 | Axis 1 expanded Returns the monitor value that is specified by the axis parameters
monitor (rightmost | 0 to 15 | [Expanded Monitor Type].
word) For details, refer to "Expanded Monitor Setting" on page 5-49.
C+11 Axis 1 expanded
monitor (leftmost | 0to 15

word)

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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6-3 Operations of Direct Operation

6-3 Operations of Direct Operation

This section explains operations of direct operation and duplicate starts.

Starting Direct Operation

These 4 methods are available to start direct operation.

(1) Turn the absolute movement from OFF to ON.

(2) Turn the relative movement from OFF to ON.

(3) Turn the speed control from OFF to ON.

(4) Turn ON the interrupt feeding specification, and turn either the absolute movement,
relative movement or speed control from OFF to ON.

I Executed Absolute Movement

Use the position command value in the Direct Operation Command Memory area as absolute
data to perform positioning.
Positioning by direct operation uses PTP control.

I Executed Relative Movement

Use the position command value in the Direct Operation Command Memory area as increment
data to perform positioning.
Positioning by direct operation uses PTP control.

I Executed Speed Control

Perform speed control according to the command speed in the Direct Operation Command
Memory area.

Specify the rotation direction by the sign of the command speed.

To stop the operation, turn [Deceleration Stop] in [Manual Operation Command Memory Areal
of each axis from OFF to ON.

I Executed Interrupt Feeding

One of 3 methods is available to start interrupt feeding.

You can now specify not only speed control, but also absolute movement and relative
movement as the control which is implemented prior to the interrupt input.

If you specify absolute movement or relative movement, it is also possible to output an error
when the interrupt input is not input within the specified movement.

For interrupt feeding, refer to "Interrupt Feeding by Direct Operation" on page 9-8.
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Operations of Direct Operation

Positioning operation with direct operation is determined by the data which you set in the Direct
Operation Command Memory area.

Command speed [~~~ """"""7

/

‘Acceleration Deceleration
time time

Absolute movement
or
relative movement

Axis busy

% Reference

+ For absolute movement, relative movement and speed control, keep the bit ON until [Absolute
Movement Received], [Relative Movement Received] or [Speed Control Received] in [Axis Status
Memory Area] of each axis turns ON.

Starting speed [~~~

Deceleration Stop during Direct Operation

You can decelerate an operating axis to a stop by using the Deceleration Stop Bit. The
deceleration time is set as follows according to the Acceleration/Deceleration Time Selection
axis parameter.

When a Constant Acceleration/Deceleration Rate is Selected for the
Acceleration/Deceleration Time Selection Axis Parameter

An axis is decelerated to a stop while maintaining the deceleration rate for the ongoing
operation.

When a Constant Acceleration/Deceleration Time is Selected for the
Acceleration/Deceleration Time Selection Axis Parameter

An axis is decelerated to a stop based on the deceleration time specified for the ongoing
operation.

EI Precautions for Correct Use

+ When a Constant Acceleration/Deceleration Time is selected for the Acceleration/Deceleration
Time Selection axis parameter, an axis may go beyond the target position at the time of a decel-
eration stop during positioning operation. For details, refer to 5-3 Axis Parameters on page 5-13.

+ When deceleration stop is turned ON while outputting the pulse for the backlash compensation
amount, a deceleration stop is not executed immediately but a stop is executed after output of the
pulse for the backlash compensation amount is completed. Be careful if a large value will be set
for the backlash compensation amount.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 6-12
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6-3 Operations of Direct Operation

Duplicate Starts of Direct Operation

6-13

To change the target position during direct operation, you can do so through duplicate starts.
Duplicate starts involve setting a new position command value in [Direct Operation Command
Memory Area] during operation and then starting an absolute movement or relative movement.
In this case, stop the currently executed operation and perform the axis start according to the
newly set data.

To perform duplicate starts, confirm the [Direct Operation Start Available] flag for each axis.

|E| Precautions for Correct Use

+ You cannot perform duplicate starts during direct operation of memory operation.
+ You can only perform duplicate starts during direct operation.

% Reference

+ To change the target speed, acceleration time and deceleration time, change the speed
command, acceleration time and deceleration time in [Direct Operation Command Memory Areal].
The changes are reflected immediately.

I Combination of Duplicate Starts

Except during interrupt feeding operation, duplicate starts are permitted.
Refer to the combination of duplicate starts table.

Duplicate starts— Absolute Relative Interrupt
Speed control ;
During operation. movement movement feeding
Absolute movement Permitted Permitted Permitted Permitted
Relative movement Permitted Permitted Permitted Permitted
Speed control Permitted Permitted Permitted Permitted
Interrupt feeding Not Permitted Not Permitted Not Permitted Not Permitted

All duplicate starts during interrupt feeding operation generates a duplicate start error.
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Operations of Duplicate Start

If you set [Operation at Reverse Rotation Command] of [Acceleration/Deceleration Setting]
under [Axis Parameter], the axis performs the operation below when the axis reverses due to
duplicate starts.

I Operations of Deceleration Stop upon Reversing

When there is no reverse command

New command (position change)

When there is a reverse command

New command (position change)

Speed Speed | v .
/ | Forward Forward
+ T 1 dire_c_tion + 3 dire_c_tion
Start Initial New position Start [ Initial position
command command command
position position New position
command
position
I Operation of Imnmediate Stop upon Reversing
When there is no reverse command When there is a reverse command
New command (position change) New command (position change)
Speed ! Speed| 000000 v _____
/ . Forward
Y direction Forward
1 i i position f ! direction
Start Initial New Start Initial position
command command N command
position  position ew position
command
position

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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6-4 Timing Chart

6-4 Timing Chart

This section explains the timing charts of absolute movement, relative movement and speed
control with axis 1 as an example.

Example 1 Move to a Relative Position of 10,000 Pulses.

Command position 00002710 hex (10000)

Command speed 000003E8 hex (1000)

Acceleration time 00000064 hex (100)

Deceleration time 00000064 hex (100)

Relative movement N l
OFF T n oy

Relative movement ON ) I—q —~

. ‘;\ )
received OFF -
s o
Xis busy OFF ‘ ‘
Direct operation ON
start available OFF ------- R T e D

Positioning operation ON —'
completed OFF
. ON
During servo lock stop OFF |
During relative ON l—|
movement OFF

Pulse output ‘ I

Example 2 Change the Movement Position to an Absolute Position of —10,000 Pulses
While the Axis Moves to an Absolute Position of 10,000 Pulses.

Command position 100002710 hex (10000) | FFFFD8FO hex (-10000)

Time

Command speed

Deceleration time

Acceleration time . 00000064 hex (100) !

ON i N |
Absolute movement |
Absolute movement ON ;| S AN
received OFF — —
ON ‘ —
Axis busy OFF 4‘ b
Direct operation ON - ;
start available OFF -=------~- Ao e B
Positioning operation ON I P i
completed OFF | ; ‘
. ON Do ‘
During servo lock stop l : |
. ON — ‘
During absolute movement OFF I o

Pulse output ‘ /

§ ' Time
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Example 3 Execute Relative Movement to a Relative Position of 10,000 Pulses during
Speed Control.

Command position 00002710 hex (10000)

Command speed 000003E8 hex (1000)

Deceleration time 00000064 hex (100)

Acceleration time ' 00000064 hex (100)

ON |_|
Relative movement off
ON IR
Speed control | l o
OFF 1y T =
Relative movement ON L 1\A|—‘—A|‘ |
received OFF O —
Speed control ON '—'—| ! L
N [ 'y
received OFF —1
. ON Lt
Axis busy OFF | l_
Direct operation ON ‘ !

Positioning operation oNn —l
completed OFF

During servo lock ~ ON —l
stop OFF

start permitted S R o

During relative ON
movement OFF

. ON
During speed control

Pulse output ‘ / ' 10,000 pulses \
- Time
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6-5 High-speed PTP Start

6-5 High-speed PTP Start

Direct operation can be started by turning ON the Absolute Movement Bit or Relative
Movement Bit in the Direct Operation Command Memory Area. It can also be started by using
the NCDMV(218) or IOWR(223) instruction in a ladder program.

NCDMV(218) or IOWR(223) can be used to start positioning as soon as the instruction is
executed in a ladder program.

@ Reference

+ NCDMV(218) is a special PCU instruction supported by CJ2M and CJ2H CPU Units with unit
version 1.3 or later. Use IOWR(223) with other CPU Units.

Starting Procedure for High-speed PTP Positioning

6-17

® No o

High-speed PTP positioning is started by executing absolute or relative movements in direction
operation using the NCDMV(218) or IOWR(223) instruction. Except for the starting procedure,
the procedures and operations are the same as those when you use the Absolute Movement
Bit or Relative Movement Bit in the Direct Operation Command Memory Area.

You can start high-speed PTP positioning at the same time as the Absolute Movement Bits and
Relative Movement Bits in the Direct Operation Command Memory Area.

This section describes the procedure to start high-speed PTP positioning. Steps 1 to 8 are the
same as those in Direct Operation Procedure on page 6-1.

. Common Parameter Settings

To perform direct operation, set these three areas: Manual Operation Command Memory
Area, Direct Operation Command Memory Area, and Axis Status Memory Area. For
information on setting these areas, refer to 5-2 Common Parameters on page 5-6.

. Axis Parameter Settings

Set the maximum speed, output settings, and other axis parameters. For information on the
axis parameters, refer to 5-3 Axis Parameters on page 5-13.

. Transferring Data

Transfer the common parameters and axis parameters to the PCU.
Saving Data

Save the data to the flash memory in the PCU.

Restart the PCU.

Put the Servo Drive in operating status.

Execute an origin search.

Settings in the Direct Operation Command Memory Area

Set the command position, command speed, acceleration time, deceleration time, and other
data in the Direct Operation Command Memory Area.

Starting High-speed PTP Positioning in Direct Operation
High-speed PTP positioning is started with the NCDMV(218) or IOWR(223) instruction.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



6-5 High-speed PTP Start

High-speed PTP Start Instructions

High-speed PTP positioning can be started using the NCDMV(218) or IOWR(223) instruction.

l NCDMV(218)

NCDMV(218) is a special PCU instruction supported by CJ2M and CJ2H CPU Units with unit
version 1.3 or later. To start high-speed PTP positioning with CPU Units other than CJ2M CPU
Units, use IOWR(223).

— | NCDMV

C

C: Control data (destination unit number)

S: First source word

Description

Settings

Control data (destination unit
number)

C: Set the movement method.
Absolute movement: 00xx hex
Relative movement: 01xx hex
(xx = 01 to 04 hex: Axis 1 to 4)

C+1: Set the unit number of the destination Unit.

Specify a unit number between 0 and 94 using 0000 to
005E hex.

S
Operands
Operand
C
S

First source word

Specify the first word (B) of the Direct Operation Com-
mand Memory Area.

EI Precautions for Correct Use

+ NCDMV(218) cannot be executed while IOWR(223) or IORD(222) is being executed.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 6-18
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6-5 High-speed PTP Start

l IOWR(223)

—1IOWR

Cc
S
D

Operands

—{@IoWR

C| C: Control data
S| S: First word of transfer source
D| D: Destination unit number and number of words to transfer

Operand

Description

Settings

C

Control data

Use one of the following values to specify a high-speed PTP
command.

Absolute movement: 80xx hex
Relative movement: 81xx hex
(xx =01 to 04 hex: Axes 1 to 4)

First word of transfer
source

Specify the first word in the Direct Operation Command Memory
Area for the axis for which you want to start high-speed PTP po-
sitioning.”

Axis 1: B

Axis 2: B+12

Axis 3: B+24

Axis 4: B+36

Destination unit number
and number of words to
transfer

D: Set the unit number of the destination Unit.

Specify a unit number between 0 and 94 using 0000 to 005E
hex.

D+1: Set the number of words to transfer.

Set the number of words that are allocated to the axis in the Di-
rect Operation Command Memory Area. This value is always
#000C.

*1 For information on the first word of the Direct Operation Command Memory Area, refer to Direct
Operation Command Memory Area on page 5-68.

EI Precautions for Correct Use

+ Positioning can be started for only one axis at a time with each IOWR(223) or NCDMV(218)
instruction. Also, only absolute movements and relative movements can be used. You cannot
specify interrupt feeding.

+ Another high-speed PTP positioning operation cannot be started while the PCU is starting a
previous high-speed PTP positioning operation. Therefore, when using NODMV(218) or
IOWR(223) to start high-speed PTP positioning, use a self-holding program structure with the
Equals Flag so that NODMV(218) or IOWR(223) is executed every cycle until the positioning
operation is started.

IOWR

14]
11

_”_

6-19
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6-5 High-speed PTP Start

+ When you execute the NODMV(218) or IOWR(223) instruction, the execution result is saved in
the Condition Flags. Use the Condition Flags, such as the Equals Flag, in input conditions that are
branched from the same rung as the NODMV(218) or IOWR(223) instruction.

+ If you place a Condition Flag after a different instruction, the Condition Flag may change according
to the execution result of the other instruction. Be sure to place any Condition Flags immediately
after the NODMV/(218) or IOWR(223) instruction.

Instruction Execution for High-speed PTP Starts

When a high-speed PTP start is performed, positioning is started for the axes specified when
the instruction is executed. If high-speed PTP positioning is started consecutively, the time that
is required to process the NCDMV(218) or IOWR(223) instructions will increase by 0.5 ms.
This will increase the cycle time of the PLC.

Example: Consecutively Executing High-speed Start Instructions for Axes 1 to 3

Axis 2 high-speed PTP start
Axis 1 high-speed PTP start Axis 3 high-speed PTP start

A\ 4

Instruction Instruction
processing \ processing
s

Axis 2 operation

* High-speed PTP start timei

]
1€

0.5ms

y

! Time by which the cycle time is increasad:
Executing the high-speed PTP start for axis 2 is started after high-speed PTP positioning starts
for axis 1, but the instruction execution time is increased by 0.5 ms. Executing the high-speed
PTP start for axis 3 is started after processing the high-speed PTP start instruction for axis 2
is completed (i.e., after the instruction execution time elapses).
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6-5 High-speed PTP Start

Axis Status during High-speed PTP Starting

When starting high-speed PTP positioning, reference output will start as soon as the instruction
is executed. Updating axis status, such as the High-speed PTP Start Acknowledged Flag, will
be performed in the next I/O refresh period.

: The Absolute Movement/Relative
High-speed PTP — Movement Acknowledged Flag in the

start condition
Axis Status Memory Area will not turn

ON when high-speed PTP positioning

]
]
]
1
' 1==--- is started.
Absolute Movement/Relative ' !
Movement Acknowledged Flag 4 :
]
1
High-speed PTP Start !
Acknowledged Flag™ T
]
Positioning Operation !
Completed Flag 1N :
' High-speed PTP
Speed ! start instruction
1 T
1
' i
' ]
' 1
' 1
1 )
' i
1
]
/i\ A2 /i\ > Time
I/O refresh 1/0 refresh

*1. The High-speed PTP Start Acknowledged Flag will turn ON for at least one cycle from the
I/O refresh period immediately after the PCU acknowledges the High-speed PTP Start Bit.
This flag also shows the response status for a high-speed PTP start command. It can
therefore turn ON more than one cycle after the flags that indicate axis operating status,
such as the Axis Busy Flag.

(The High-speed PTP Start Acknowledged Flag is supported only by Position Control Units
with unit version 1.1 or later.)
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6-6 Example of Acceleration/
Deceleration Operation

The operation time based on the acceleration time and deceleration time which you specified
in the Direct Operation Command memory area, is determined by the axis parameter
[Acceleration/ Deceleration Time Selection].

If you specify [0: Acceleration/Deceleration Specified] under [Acceleration/ Deceleration Time
Selection], the time to reach [Maximum Speed] from [Starting Speed] specified by the axis
parameters conforms to the acceleration time. Similarly, the time to reach [Starting Speed]
from [Maximum Speed] conforms to the deceleration time.

If you specify [1: Time Specified], the acceleration time and deceleration time represent the
times needed to reach the target speed from the present speed.

This section explains the acceleration time and deceleration time when you specify [O:
Acceleration/Deceleration Specified] under [Acceleration/ Deceleration Time Selection].

Calculation of Basic Acceleration/Deceleration Time

Acceleration time T1 and deceleration time T2 are determined by the formulas below:

uonesadQ 309.1Q

Acceleration time T1 = (V1 - V0)/ (Vmax - V0) x Ta
Deceleration time T2 = (V1 — V0) / (Vmax — V0) x Td

+ Parameters to use: 2 parameters below which you specified by axis parameters:
+ Maximum speed Vmax (pps)
+ Starting speed VO (pps)

+ Data to use: 4 data below which you specified in the Direct Operation Command Memory
area:
+ Command position value
+ Command speed value V1 (pps)
+ Acceleration time Ta (ms)
+ Deceleration time Td (ms)

Speed

Maximum speed | Acceleration time Ta| | Deceleration time Td

specified with f----{----coeeeea o, ymmmmmmmmm fmmmmmmmmmmm e
parameters Vmax )

Command speed V1

Starting speed
specified with
parameters VO

0

Time

Acceleration time T1 Deceleration time T2

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 6-22



Direct Operation

6-6 Example of Acceleration/Deceleration Operation

@ Reference

+ The command speed value is calculated as follows when override is enabled:
Command speed value = Command speed value in [Direct Operation Command Memory
Area] x Override in [Manual Operation Command Memory Area] / 100

Calculation of Acceleration/Deceleration Time for Duplicate Starts

If you changed the command position or command speed during direct operation, the
acceleration time and deceleration time are calculated as follows.

I When the Command Speed is Higher than the Present Speed

Acceleration time T1 = (V1 -V0)/ (Vmax - V0) x Ta
Acceleration time T2 = (V2 - V1) / (Vmax — V0) x Ta
Deceleration time T3 = (V2 - V0) / (Vmax — V0) x Td

+ Parameters to use: 2 parameters below which you specified by axis parameters:
+Maximum speed Vmax (pps)
+Starting speed VO (pps)

+ Data to use: 5 data below which you specified in the Operating Data area:
Initial command + Command position value
+ Command speed value V1 (pps)
+ Acceleration time Ta (ms)
+ Deceleration time Td (ms)
Speed change command ¢ Command speed value V2 (pps)

Speed

Change

Command speed V2

Command speed V1

Starting speed VO

0 i I I Time

Acceleration time T1  Acceleration time T2 Deceleration time T3

I When the Command Speed is Lower than the Present Speed

In this case (V1 > V2), only the calculation of T2 among the formulas above changes in as
follows:

Acceleration time T2 = (V1 - V2) / (Vmax - V0) x Td
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Acceleration/Deceleration Operation with Short Movement

If the movement is short relative to the command speed, acceleration time or deceleration time
and you execute the axis start which cannot generate acceleration/deceleration curves
according to the command, perform the acceleration/deceleration operation as specified
below.

I When the Command Speed is Higher than the Present Speed

When positioning operation starts while the axis is stationary or the command speed becomes
higher than the present speed, the shorter the movement, the shorter the constant-speed

speed V1

section becomes. In addition, when the movement becomes shorter, the acceleration / (w)
deceleration operation is performed with the lowered reached speed while maintaining the =
initial acceleration and deceleration speed (slopes). g
[

Speed O

A ge)

Command 2

Q

f

©)

=}

Starting speed
specified with
parameters VO

0

T

Acceleration time Deceleration time Deceleration time
T T2 T2

I When the Command Speed is Lower than the Present Speed

When you change the command position by duplicate starts during direct operation or the
command speed becomes lower than the present speed, the shorter the movement, the
shorter the constant-speed section becomes. In addition, when the movement becomes
shorter, the deceleration operation is performed with the shorter deceleration time.

Speed
4 Duplicate starts

Command
speed V1

Starting speed
specified with ~ [-------------
parameters VO

S
F

0 \ ' ' ' irr:e
Deceleration time Deceleration time
T2 T2
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Duplicate Starts at Fixed Acceleration/Deceleration Time

When you implement duplicate starts during direct operation and change the command speed
so that it is lower than the present speed, the deceleration curve changes as shown below if
the positioning operation with duplicate starts does not have a constant-speed section for the
command speed.

I When the Changed Speed is One-half the Starting Speed or Lower

The formula below shows the changed speed which is equal to or less than half the difference
between the starting speed and the command speed.

V1 -V0
2

Operation to satisfy the above formula is categorized into two depending on the movement
distance.

V2 <

When Deceleration at Step 1 is Possible:

Spfed Command speed change (duplicate starts)

Command | ___ .
speed V1 i
! Movement when there is a constant-speed section
Command | /
speed V2 f-------------- rossmsees . ~o
Starting speed | ' NN
specified with ~ f-------------- I ks B il et >~
parameters VO ! ! :
0 —— — Time
Deceleration time Deceleration time Deceleration time ime
T T T

First, the axis decelerates to command speed V2 over deceleration time T2. When the movement
distance is short and thus it exceeds the specified distance if the axis decelerates over deceleration
time T2, the deceleration time changes depending on the movement distance. In other words, the
axis decelerates over a time that is shorter than the specified deceleration time.

When Deceleration at Step 1 is Not Possible:

If the specified movement distance is even shorter than the movement distance shown above,
the following is the operation, which exceeds the specified movement distance if deceleration
occurs with deceleration time T2.

SF‘JFed Command speed change (duplicate starts)

Command
speed V1

Command
speed V2

Starting speed
specified with
parameters VO

Deceleration time T2 Time

The axis starts decelerating to a stop based on the movement distance specified when
duplicate starts are implemented.

6-25 CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



6-6 Example of Acceleration/Deceleration Operation

@ Reference

If deceleration is not possible at step 1 and the time from duplicate starts to stopping exceeds
250 seconds, this fixes stopping time at 250 seconds.

Sﬂeed Command speed change (duplicate starts)

: 250s 5

Command
speed V1

e

Command

speed V2 |7t r
Starting speed i
specified with ~ [-=------------- -

A

P

parameters VO
0 — >

Deceleration time T2 T

In this case, because there is a fixed deceleration time of 250 seconds, the axis does not
decelerate immediately even when you implement multiple starts and the movement distance
is adjusted by setting the constant-speed section.

uonesadQ 309.1Q

I When the Changed Speed Exceeds One-half the Starting Speed

The formula below shows the changed speed which is more than half the difference between
the starting speed and command speed:

V1 -V0

V2
” 2

Operation to satisfy the above formula is categorized into two.

When Deceleration at Step 1 is Possible:

S;zeed Command speed change (duplicate starts)

Command
speed V1

Command
speed V2

Starting speed

specified with

parameters VO
0

Deceleration time Deceleration time - Deceleration time
T T T2

First, the axis decelerates to command speed V2 over deceleration time T2. When the
movement distance is short and thus it exceeds the specified distance if the axis decelerates
over deceleration time T2, the deceleration time changes depending on the movement
distance. In other words, the axis decelerates over a time that is shorter than the specified
deceleration time.
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When Deceleration at Step 1 is Not Possible:

If the specified movement distance is even shorter than the movement distance shown on the
previous page, the following is the operation, which exceeds the specified movement distance
if deceleration occurs with deceleration time T2.

Sp‘?ed Command speed change (duplicate starts)

Command
speed V1

Command
speed V2

Starting speed

specified with

parameters VO
0

Deceleration time Deceleration time Time
T2 T2

The axis starts decelerating to a stop based on the movement distance specified when
duplicate starts are implemented.

In this case, the stopping time may become longer than 2-step deceleration depending on the
specified distance.

@ Reference

If deceleration is not possible at step 1 and the time from duplicate starts to stopping exceeds
250 seconds, this fixes stopping time at 250 seconds.

SF)‘E:ed Command speed change (duplicate starts)
250
Command <«
speed V1 E
Command i
speed V2 |

Starting speed

specified with

parameters VO
0

Deceleration time T2 Time

In this case, because there is a fixed deceleration time of 250 seconds, the axis does not
decelerate immediately even when you implement duplicate starts and the movement distance
is adjusted during the constant-speed section.
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6-7 Sample Program

This section shows a sample program for operating the axis as shown below.
In this sample, only axis 1 operates.

% Reference

+ In this sample program, change only the necessary parameters and use default values for the rest
of the parameters. The operation below may not be achieved if you have changed any other
parameters.

Description of Operation

Set the mechanical configuration and machine movement as follows.

I Mechanical Configuration

+ Set the encoder resolution to 2,000 pulses/rotation.

+ Use a Servomotor whose rated rpm is 3,000 r/min.

+ The workpiece advances by 10 mm per motor rotation.

+ Use [mm] as the unit system and issue commands in units of 0.01 mm.

I Machine Movement

+ Position axis 1 to a 150.00-mm position at a speed of 250 mm/s by relative movement.

+ Set the maximum speed to 500mm/s (3,000 r/min).

+ Set both the acceleration time and deceleration time to 0.2 s as fixed acceleration.

+ To use a Servomotor, set the starting speed to [0].

+ Set the Manual Operation Command Memory area to start from W000 word, Direct Operation
Command Memory area from W010 word, and Axis Status Memory area from W060 word.

+ Do not change the speed by the override.

Speed ]

250 mm/s

150.00 mm

> Time

0.1s
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Parameter Settings

Change the necessary parameters according to the operation.
Parameter changes are made only for axis 1.

I Changing of Common Parameters

Here, set 3 parameters: [Manual Operation Command Memory Area], [Direct Operation
Command Memory Area] and [Axis Status Memory Area]. For details on common parameters,
refer to "Common Parameters" on page 5-6.

Setting of Manual Operation Command Memory Area
Set [W000 word] for the Manual Operation Command memory area.
When you set the common parameters, the Manual Operation Command Memory area is
allocated as follows.

Words Name Bit Bit name

WO000 | Axis 1 Manual 0 Servo lock
Operation Command
Memory area

-

Drive alarm reset output

Error counter reset output

Torque limit output

General-purpose output

Override valid

JOG/ Inching speed selection

JOG/ Inching: forward direction

JOG/ Inching: reverse direction
MPG valid

©| 0| N[O O] | WO DN

-
o

Origin Search

11 Origin Return
12to 13 | Not used

14 Deceleration stop

15 Servo unlock

WO001 Axis 1 override value Oto 15 -
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Direct Operation Command Memory Area

Set [W010 word] for the Direct Operation Command memory area.
When you set the common parameters, the Direct Operation Command memory area is
allocated as follows.

Words Name Bit Bit name
WO010 | Axis 1 Direct Operation 0 Absolute movement
Command Memory area 1 Relative movement
2 Speed control
3to4 Not used
5 Interrupt feeding specification
6 Interrupt input mask valid/Present position latch valid
7 Present position preset
8 Synchronous feeding
9to 14 | Not used
15 Latch completed clear
w012 A?(|s1 command position 0to 15
(rightmost word)
WO013 | Axis 1 command position 0to 15
(leftmost word)
WO014 A?<|s 1 command speed 0to 15
(rightmost word)
WO015 | Axis 1 command speed 0to 15
(leftmost word)
WO018 | Axis 1 acceleration time
X O0to 15
(rightmost word)
WO019 | Axis 1 acceleration time
Oto 15
(leftmost word)
WO020 | Axis 1 deceleration time
: 0to 15
(rightmost word)
w021 Axis 1 deceleration time 0to 15

(leftmost word)

Axis Status Memory Area

Set [W060 word] for the Axis Status memory area.
When you set the common parameters, the Axis Status Memory area is allocated as follows.

Words Name Bit Bit name
WO060 | Axis 1 manual operation 0 Servo lock received
command received - -

1 Drive alarm reset output received
2 Error counter reset output received
3 Torque limit output received
4 General-purpose output received
5 Override valid received

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Words Name Bit Bit name
WO060 | Axis 1 manual operation 6 JOG/Inching speed selection received
(continued)| command received 7 Forward direction JOG/Inching received
8 Reverse direction JOG/Inching received
9 MPG valid received
10 Origin Search received
11 Origin Return received
12t0 13 | Not used
14 Deceleration stop received
15 Servo unlock received
W061 Axis 1 direct operation 0 Absolute movement received
command received 1 Relative movement received
2 Speed control received
3to4 | Notused
5 Interrupt feeding specification received
6 Interrupt input mask valid/Present position latch valid
received
7 Present position preset received
8 Synchronous feeding received
9to 14 | Not used
15 Latch completed clear received
WO062 | Axis 1 command status 0 Axis busy
1 JOG start available
2 Direct operation startup available
3 Not used
4 During deceleration stop input
5 During synchronous group stop input
6 During All Synchronous Units stop input
High-speed PTP Start Acknowledged Flag
7 (Unit version 1.1 or later. This bit is not supported by
unit version 1.0.)
8 Startup invalid
9 Error counter reset invalid
10to 11 | Not used
12 Stop executed
13 Positioning operation completed
14 to 15 | Not used

6-31
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Words

Name

Bit

Bit name

W063

Axis 1 axis operation
status

During servo unlock

During servo lock

During backlash compensation

During acceleration

During constant speed

During deceleration

During pass

W063
(Continued)

Axis 1 axis operation
status

Positioning completed input waiting

| N[O gl AN

During deceleration stop

During immediate stop

10to 15

Not used

Wo064

Axis 1 operation status

During Origin Search

During Origin Return

During MPG

During JOG/Inching

During absolute movement

During relative movement

During speed control

During interrupt feeding (Interrupt input waiting)

During interrupt feeding (During feeding)

©O©| o N|O| O] M| WO N

Not used

-
o

During deceleration stop

11

During memory operation

12to 14

Not used

15

During synchronous feeding

W065

Axis 1 control status

0

Origin fix

-

Origin stop

Latch completed

Not used

Command present position overflow

Command present position underflow

Feedback present position overflow

Feedback present position underflow

Sensor error

©| 0| N|O| O] | WO DN

Servo error

-
o

Execution error

=N
N

Axis warning

-
N

Axis error

-
w

Zone 0

—_
ESN

Zone 1

15

Zone 2
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Words Name Bit Bit name
WO066 | Axis 1 external I/O status 0 RUN output
1 Drive alarm reset output
2 Error counter reset output
3 Torque limit output
4 General-purpose output
WO066 | Axis 1 external /O status | 5to6 | Not used
(Continued) 7 General-purpose input
8 Forward direction limit input
9 Reverse direction limit input
10 Origin proximity input
11 Origin input
12 Interrupt input
13 Emergency stop input
14 Positioning completed input
15 Drive alarm input
WO067 | Axis 1 error code 0to 15 -
WO068 | Axis 1 command present
position (rightmost word) 0to 15
WO069 | Axis 1 command present -
position (leftmost word) Oto15
WO070 ,(’-?ixgiitlnixspt)?:zc)i monitor 0to 15
WO071 ,(Al();ts r;ozs\?:rc:)ad monitor 0to 15

I Changing of Axis Parameters

First, change [Command Position Unit Setting]. For details, refer to "Command Position Unit
Setting" on page 5-30.

Set as follows according to the mechanical configuration.

Parameter name Function Set value Unit

Coordinate Unit Select the unit of command values.

System Selection | O: pulse, 1: mm, 2: degree, 3: inch 1 B

Command Pulse | Set the number of pulses per 1 motor

Count Per Motor rotation. 2000 Pulse

Rotation

Work Travel Set the amount of the workpiece . .
. . Display unit

Distance Per movement per 1 motor rotation. 10 [mm]

Motor Rotation

Unit Multiplier Set the ratio relative to the amount of the
workpiece movement per 1 motor rotation.
0: 1 time, 1: 10 times, 2: 100 times,

3: 1000 times, 4: 10000 times

21 -

*1.Setting this selects [0.01 mm] as the command unit.
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Next, change [Acceleration/Deceleration Setting].

Deceleration Setting" on page 5-23.
Similarly, set as follows according to the mechanical configuration.

For details,

refer to "Acceleration/

Parameter name Function Set value Unit
Maximum Speed Specify the maximum speed of the axis. Command unit/s
50000
[0.01 mm/s]
Starting Speed Specify the starting speed of the axis. 0 Command unit/s
[0.01 mm/s]
Acceleration/ Select how to specify the acceleration/
Deceleration Time | deceleration time.
Selection 0: Time from starting speed to maximum
speed of each axis (acceleration/ 0 -

deceleration specified)
1: Time from present speed to target
speed of each axis (time specified)

@ Reference

+ Because you have changed the maximum speed to [500.00mm/s], the default values of [Origin
Search Speed], [JOG/ Inching Speed] and other speed-related parameters may exceed the
maximum speed. For those parameters that exceed the maximum speed, reset the values to the
maximum speed or lower.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Program Example
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Set data to the Direct Operation Command Memory area and operate the axis.

I Data Settings

Although an override setting is available in [Manual Operation Command Memory Area], you

do not use it for this example. Keep the default setting unchanged.

Set the position data, speed data, acceleration time and deceleration time in [Direct Operation
Command Memory Areal.

Words Name Contents of setting

WO012 | Axis 1 command | The position data is 150 mm. Since you set the unit to
position [0.01 mm], the set value becomes [15,000]. 3A98 hex
(rightmost word) | Set this as [3A98 hex] in hexadecimal.

WO013 | Axis 1 command
position 0000 hex
(leftmost word)

WO014 | Axis 1 command | The same goes with the speed data. Since you set the
speed unit to [0.01 mm] for 250 mm/s, the set value becomes 61A8 hex
(rightmost word) | [25,000].

W015 | Axis 1 command Set this as [61A8 hex] in hexadecimal.
speed 0000 hex
(leftmost word)

W018 | Axis 1 The unit of acceleration time is [ms].
acceleration If you set an acceleration time of [0.2 s], the set value
. 00C8 hex
time becomes [200 ms].
(rightmost word) | Set this as [00C8 hex] in hexadecimal.

WO019 | Axis 1
gcceleratlon 0000 hex
time
(leftmost word)

W020 | Axis 1 The unit of deceleration time is [ms].
deceleration If you set a deceleration time of [0.2 s], the set value
i 00C8 hex
time becomes [200 ms].
(rightmost word) | Set this as [00C8 hex] in hexadecimal.

W021 | Axis 1
d.eceleratlon 0000 hex
time

(leftmost word)

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



6-7 Sample Program

I Ladder Program

The chart below shows a relative movement program.

W06101
14} JF MOVL Position data setting
; : #00003A98
Start switch| Relative
movemgnt W012
receive
W0|1|001 MOVL Speed data setting
I #000061A8
Relative movement WO014
MOVL Acceleration time setting
#000000C8
W018
MOVL Deceleration time setting
#000000C8
W020
W01001

Relative movement

Program Example by High-speed PTP Start

Programming examples are given below that rewrite the above programming using
IOWR(223) and NCDMV(218).

I Ladder Programming Using NCDMV(218)

I

Start switch

MOVL Sets the position data.
#00003A98
W012

MOVL Sets the speed data.
#000061A8
Wo014

MOVL Sets the acceleration time.
#000000C8
WO018

MOVL Sets the deceleration time.
#000000C8
W020

NCDMV

I

Start switch

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)

#00020101| Relative movement for axis 1, Destination unit number: 2
WO010| First word in Direct Operation Command Memory Area
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I Ladder Programming Using IOWR(223)

i

Start switch

MOVL

#00003A98

WO012

MOVL

#000061A8

Wo014

MOVL

#000000C8

WO018

MOVL

#000000C8

W020

I

Start switch

20.00
|
11

IOWR

#8101

W010

#000C0002

10.00

——C)

20.00

5
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Sets the position data.

Sets the speed data.

Sets the acceleration time.

Sets the deceleration time.

Relative movement of axis 1

Direct Operation Command Settings for Axis 1
Destination unit number: 2,

Number of transfer words: 12 (000C hex)



6-8 Monitoring with CX-Programmer

6-8 Monitoring with CX-Programmer

You can monitor direct operation by using CX-Programmer.
This section explains the monitor procedure.

1. Connect CX-Programmer to the PLC.
2. Start the PCU Setting Window.

3. Click the [PCU] on the menu and select [Unit Monitor].
This window appears.

uonesadQ 309.1Q

Monitor - New Unit[Unit Model: CI1W-NCZ234 Unikt No.0] il
Comrnon Status — Errar Information
r Unit Ready len] | Comrmar W I
— Selected Axiz Ais |oooa |
3 I.ﬁ.:-cis2 LI I.-’-'«:-cisS LI I.-’-'-.:-cisd LI Auiz2 ISDDS IFE everse Direction Limit Ermor
Phwszical Fhypszical Wirkual Wirkual Az |DDDD I
— Present Position Aigd IDDDD I
. [ anooo
A033T| £ bk Postion [ T59563 Pulse __ EwrResst |
Bia Command Pos [ 30000 Pulse Status I 1/0 Signal I Present Yalus I
Feedback Position 119996 Pulse — Auis Dperation Infarmati nA e e
_ [ 30000 =i His R His
i3 Postion 30000 Pl T R e | e e | e
; i Origin Search
Awis4] ek Postion 30000 _Pulss MPG oc Mo oo o
— iz Status JOG Anching | oFr | EEE
Az | dwisz | dwist | Axisd Absalute Movement | orr [ orr [ orr [N orF |
Busy Lore ) EEE Fielative ovement | orr [N orr [ orr (RN orr |
Stop Completed oce il ore B ooc B o-c | Speed Contral | orr | ﬁﬁﬁ
Foszitioning Completed low| | owm| ow| | owu| Intermupt Feed wiaitng | KA | B | B3 | o
DOrigin E stablished Lorr | EEE Intermupt Feeding | orr [N orr [N orr [N orr |
Origin Stop Lore ] EEE temaory Operation L orr [N orr [ orr (RN orr |
Servo Unlock Lors i oc B o-- | m_ Synchronous Mode IGd | fEE | & |
Forward Limit [nput | orr [l orr [l orr [ orr |
Rewverse Limit Input | orr [RIITTTERN orr [R orF |
Origin Proxirity Input | orr [l orr [l orr [ orr |
Origin lnput | orr [UI orr [l orF [ oFF |
Zorel | orr [ orr [l orr [N oFr |
Zonel | orr [l orr [l orr [ orr |
ZoneZ | orr [ orr [l orr [N oFr |
Origin Prosimity Input | orr [UI orr [l orr [N o |
|

4. Select the axis you want to monitor.

5. Select the [Status], [I/O Signal] and [Present Value] tabs according to the items you
want to monitor, and monitor the selected items.
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6-9 Direct Operation with CX-Programmer

|
You can perform the direct operation with CX-Programmer.

|E| Precautions for Correct Use

+ When you execute JOG operation, direct operation or Origin Search from CX-Programmer
command, the motor actually operates at the specified speed.
Before you execute operation, thoroughly confirm absence of danger which may be caused by
motor operation.

+ When you operate with CX-Programmer, install an external emergency stop circuit or take other
appropriate measures to safely stop the motor. CX-Programmer may not be able to issue
commands if a computer error, etc. occurs.

+ Click the [Save] button, and the settings are reflected in the axis parameters.

To perform Origin Search from a ladder by using the parameters which you set on the test RUN
window, be sure to click the [Save] button.

Direct Operation Procedure

1. On the data setting window of the PCU, click the [PCU] menu and select [Test Run].
When the caution dialog box below appears, read the message carefully. After you confirm a
safe condition, click [OK].

x

CAUTION

Thig function actually operates the motor and
1 '_u zan be dangerous.
2 Make sure to refer ta the Operation b anual
befare execution,
The following items require special attention,

Confirm safety around the operating section.

Press the JOG Buttons to operate the makar
at the desighated speed. Execute only after
confirming the safety,

Provide an emergency shop device extermally.
There iz a pogzibility that the operation on
the perzonal computer may not stop the
motor operation. To be able to stop the
motor immediately, provide an emergency
shop device externally.

Cautionz during Dperation
Al commandsz fram CPU - are invalid during
operation because of software occupied
mode.

Startz operation. Procesd?

0k I Cancel

IEI Precautions for Correct Use

+ When you click [OK], the PCU enters the SOFTWARE EXCLUSIVE mode (Test Run).
For the SOFTWARE EXCLUSIVE mode (Test Run), refer to "Outline of Manual Operation" on page 3-1.
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1. Select the [Direct Operation] tab on the manual operation window.
The manual operation window appears.

Test Run - Mew Unit[Unit Model: C11W-NC234 Unit No.0] |

".&His Selection ".l'-‘«:-:is Errar

All axiz at stop Eror Code I oooo

JOG/Inching  Direct Operation | Origin Search | Wiring Check |

— Direct Settings

—Acceleration Time————— — Speed Command
|1 i M |1 Qaoo pps
—Deceleration Time————— — Owveride Enable—————————————— O
|1 oo s I~ Overide 100 = % P
2]
— Pozition Command————— O
|1 000 pulse Apply | 5]
(]
-
)
—RUM Signal OM/0FF——— [~ Coordinate System S pecification 6
" Relative Move =]
] ¢}
. ' Abzolute Move

RUM Signal OMN I.-'l'xppro:-:imate burn j

RUN Signal OFF = B

2. Select the axis you want to perform direct operation for.

3. Enter the values of acceleration time, deceleration time, speed command and
position command, and click the [Apply] button.
Be sure to click the [Apply] button before you execute operation.

4. If you are using the RUN output of the PCU, click the [RUN Signal ON] button to turn
ON the RUN output.

5. Select [Absolute Move] or [Relative Move].

Also specify the operating direction if the COUNT mode of the selected axis is ROTATION
AXIS mode and you want to perform absolute movement.

6. Execute the operation.
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Memory Operation
I

This chapter explains the procedure to perform memory operation, setting of
memory data, and operating methods, etc.
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7-1 Outline of Memory Operation

|
In memory operation, perform positioning sequentially based on commands from the PLC
according to the memory operation data which you set beforehand in the PCU.

CPU PCU

Specify the task Memory operation data Memory operation conditions data
and sequence N . N .
Necessary to set in advance Necessary to set in advance

number to start
L
Condition |
No. 1

memory operation.
Task 1
Sequence 1

J
[

Sequence 1

Task 2

J-
T

Sequence 1

Task 3

J
[ —

Sequence 1

Task 4

J-

Memory Operation H

Memory operation is controlled in units of execution called tasks.

This PCU can execute up to 4 tasks simultaneously.

Set axes that are controlled by tasks by memory operation parameters.

You do not need to allocate all axes to a given task, but you cannot allocate one axis to multiple
tasks.
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Memory operation data consists of sequences. One sequence consists of [Command],
[Sequence Start Condition], [Sequence Skip Condition], [End Pattern] and [Positioning
Completion Input Monitor Valid].
There are memory operation data for each task, and one task has 500 sequences.

Also as condition data to be referenced in memory operation data, 100 sets of memory
operation condition data are available for common use by tasks.

Sequence No. 1

v

Skipping takes place according to the
stop and skip condition

A\

Operation pattern

Stop and skip
condition

End condition

A

Sequence No. 3

v

Operation takes place
according to command
and operation pattern

Sequence No. 2 >
Start condition ’<
Wait until the start Wait until the start
Command | condition is satisfied. condition is satisfied.

Time

[

Sequence No. 1 | Sequence No. 2
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7-1 Outline of Memory Operation

Memory Operation Procedure

This section explains the procedure to perform memory operation.

. Common parameter settings

To perform memory operation, always set the 3 areas: [Manual Operation Command Memory
Area], [Memory Operation Command Memory Area] and [Memory Operation Status Memory
Areal.

For the setting of areas, refer to "Common Parameters" on page 5-6.

. Axis parameter settings

Set the axis parameters for maximum speed, pulse output method, etc.

For the axis parameters, refer to "Axis Parameters" on page 5-13.

Memory operation parameter settings

Set the axis configuration of each task, settings when the interpolated axis generates an error,
and so on.

For the memory operation parameters, refer to "Memory Operation Parameter" on page 5-56.
Memory operation data settings

Set sequence data. You can set 500 sets of sequence data for each task.

For memory operation data, refer to "Memory Operation Data" on page 5-87.

Memory operation condition data settings

Set the conditions for sequence data. You can set 100 conditions for common use by tasks.
For the memory operation condition data, refer to "Memory Operation Condition Data" on page
5-102.

Data transfer

Transfer to the PCU the common parameters, axis parameters and memory operation
parameters which you set.

. Saving data

Save the data to the flash memory in the PCU.
Restart of the PCU

. Put the driver in operating status.
10.
1.

Execution of origin search

Starting memory operation

Set the [Sequence No.] of the operation you want to use in [Memory Operation Command
Memory Area] of each task, and then turn ON [Sequence No. Enable].

Operation stars at the rising of [Memory Operation].

Operation starts for each task.

@ Reference

+ The sequence number increments automatically. In other words, once the execution of sequence
No. 1 is completed, [Executing Sequence Number] automatically changes to sequence No. 2.

+ Only when you execute [END] under [Command], the sequence number returns to the one that
was effective when you turned ON [Sequence No. Enable].
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7-2 Memory Operation Data Settings

Set operation sequences, positions, speeds, acceleration/deceleration time and other items
that relate to memory operation by using [Memory Operation Datal].

Under [Memory Operation Data], you can register 500 sets of sequence data per task.

You can also set 100 conditions under [Memory Operation Condition Data] for common use by
tasks.

For the setting methods and details of [Common Parameter], refer to "Common Parameters"
on page 5-6. For [Axis Parameter] and [Memory Operation Parameter], refer to "Axis
Parameters" on page 5-13 and "Memory Operation Parameter" on page 5-56, respectively.

Memory Operation Data List

Each sequence data includes the set data below. However, you need not set all data
depending on the data attribute. For details, refer to "Commands" on page 7-15.

Data name Function Beting Unit et
range values
Axis 1 command | Set the command position. —2147483648
" Command
position to unit 0
2147483647
Axis 2 command Set the command position. —2147483648
» Command
position to unit 0
2147483647
Axis 3 command | Set the command position. —2147483648
» Command
position to unit 0
2147483647
Axis 4 command Set the command position. —2147483648
” Command
position to unit 0
2147483647
Command 0000 hex: No sequence data
8### hex: NOP (Treat it as a comment.)
[Sequence commands]
0001 hex: JUMP, 0002 hex: FOR
0003 hex: NEXT, 0004 hex: PSET
0005 hex: PRSET, 004F hex: END
[Operation commands] 0000
0800 hex: Positioning operation, 0801 hex: Linear interpolation hex
operation
0802 hex: Circular interpolation 0803 hex: Circular interpolation
(clockwise direction), (counterclockwise direction)
081E hex: Speed control, 081F hex: Interrupt feeding
(positioning operation)
0820 hex: Interrupt feeding (speed
control)
JUMP/ repeat Set the memory operation condition data
conditions number for JUMP and FOR.
. " 0 to 100 - 0
0: Execute unconditionally
1 to 100: Memory operation condition data No.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Memory Operation H

7-5

Data name

Function

Setting
range

Unit

Default
values

JUMP destination
sequence No.

Use a sequence data number for the JUMP
destination.

1 to 500

0

Repeat loop No.

Set the correspondence of FOR and NEXT
combinations.

0to 49

Output signal

Specify the destination of forced output.
0000 hex: No output

##00 hex: RUN output*1

##01 hex: Drive alarm reset output
##02 hex: Error counter reset output 1
##03 hex: General-purpose output
##04 hex: Torque limit output

##: 01 to 04 (Physical Axis 01: Axis 1, 02: Axis 2, 03: Axis 3, 04:

8000 to 800F: Memory Operation Auxiliary Memory area
(8,000 to 800F hex correspond to bits 0 to 15, respectively.)

Axis 4)

0000
hex

Sequence start
condition

Set the starting condition.
0: No start condition
1 to 100: Memory operation condition data No.

0to 100

Sequence skip
condition

Set the stopping/skipping condition.
0: No sequence skip condition
1 to 100: Memory operation condition data No.

0to 100

End pattern

Set the operation completion pattern.

0: Individual

1: Automatic

2: Continuous 1 (Until the next sequence
speed)

3: Continuous 2 (Acceleration/deceleration
starts at the next sequence)

4: Continuous 3 (Pass: Superimpose
deceleration of the present sequence and
acceleration at the next sequence)

Oto4

Dwell timer

Set a dwell time if the end pattern is individual
or automatic.

0: No dwell time

1 to 1000: Dwell time

0 to 1000

10 ms

Positioning
completion input
monitor valid

Select the in-position check to be applied when
the operating axis stops.

0: Not wait for the positioning completion

1: Wait for the positioning completion

Oto1

M code

Set the M code after positioning completed.

0: Without M code

1 to 499: M code that waits for the M code reset
500 to 999: M code that does not wait for the M
code reset

0 to 999

Axis specification

Set the axis to start.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Issue a start command when each bit turns
ON.

OtoF

Circular
interpolation
method

Select the specification method of circular
interpolation.

0: Specify the circular center

1: Specify the radius

2: Specify the passing point

Oto2
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Data name Function TR Unit et
range values
Position Select whether to use a relative position or
specification absolute position for the command position.
Bit 0: Axis 1
Bit 1: Axis 2
Bit 2: Axis 3 OtoF - 0
Bit 3: Axis 4
When each bit is ON, it indicates relative
position specification. If it is OFF, it indicates
absolute position specification.
Interpolation Set the interpolation speed. 1 to 8000000 Command 0
speed unit/s
Interpolat'lon . Set the interpolation acceleration time. 0 to 250000 ms 0
acceleration time
Interpolat'lon . Set the interpolation deceleration time. 0 to 250000 ms 0
deceleration time
Interpolatlon Set the interpolation starting speed. 0 to 8000000 Command 0
starting speed unit/s
Interpolation Select the curve for interpolated acceleration/
acceleration/ deceleration. 0to 1 3 0
deceleration curve | 0: Trapezoid, 1: S-curve (Cubic curve)
selection
Interpolation Select the specification method for
acceleration/ interpolation acceleration/deceleration time.
deceleration time | 0: Time from starting speed to maximum speed
selection of each axis (Acceleration/deceleration Oto1 - 0
specified)
1: Time from present speed to target speed of
each axis (Time specified)
Axis 1 circular Set the center position of the arc. —2147483648
. Command
center/ passing to unit 0
point position 2147483647
Axis 2 circular Set the center position of the arc. —2147483648
. Command
center/ passing to unit 0
point position 2147483647
Axis 3 circular Set the center position of the arc. —2147483648
. Command
center/ passing to unit 0
point position 2147483647
Axis 4 circular Set the center position of the arc. —2147483648
. Command
center/ passing to unit 0
point position 2147483647
Circular radius Set the arc radius. —2147483648
o Command 0
2147483647 unit
Axis 1 rotation axis | If you select rotation axis in the applicable axis
direction parameter, select the operating direction of
positioning operation (PTP) by absolute
movement designation.
0: Shortest route Oto3 - 0
1: Forward direction
2: Reverse direction
3: Not specified

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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7-2 Memory Operation Data Settings

7-7

Data name Function Zolie Unit L
range values
Axis 2 rotation axis | If you select rotation axis in the applicable axis
direction parameter, select the operating direction of
positioning operation (PTP) by absolute
movement designation.
0: Shortest route Oto3 - 0
1: Forward direction
2: Reverse direction
3: Not specified
Axis 3 rotation axis | If you select rotation axis in the applicable axis
direction parameter, select the operating direction of
positioning operation (PTP) by absolute
movement designation.
0: Shortest route Oto3 - 0
1: Forward direction
2: Reverse direction
3: Not specified
Axis 4 rotation axis | If you select rotation axis in the applicable axis
direction parameter, select the operating direction of
positioning operation (PTP) by absolute
movement designation.
0: Shortest route Oto3 - 0
1: Forward direction
2: Reverse direction
3: Not specified
Axis 1 command | Set the target speed of each axis in positioning
speed operation (PTP) and speed control. —2147483648 Command
The command range is 1 to 2,147,483,647 for to unit/s 0
positioning, and —2,147,483,648 to 2147483647
2,147,483,647 for speed control.
Axis 2 command Set the target speed of each axis in positioning
speed operation (PTP) and speed control. —2147483648 Command
The command range is 1 to 2,147,483,647 for to unit/s 0
positioning, and —2,147,483,648 to 2147483647
2,147,483,647 for speed control.
Axis 3 command Set the target speed of each axis in positioning
speed operation (PTP) and speed control. —2147483648 Command
The command range is 1 to 2,147,483,647 for to unit/s 0
positioning, and —2,147,483,648 to 2147483647
2,147,483,647 for speed control.
Axis 4 command Set the target speed of each axis in positioning
speed operation (PTP) and speed control. —2147483648 Command
The command range is 1 to 2147483647 for to unit/s 0
positioning, and —2147483648 to 2147483647 | 2147483647
for speed control.
AXIS 1 acceleration | Set thg acceleration time in positioning 0 to 250000 ms 0
time operation (PTP).
P_ms 2 acceleration | Set thg acceleration time in positioning 0 to 250000 ms 0
time operation (PTP).
AXIS 3 acceleration | Set thg acceleration time in positioning 0 to 250000 ms 0
time operation (PTP).
Axis 4 command Set thg acceleration time in positioning 0 to 250000 ms 0
speed operation (PTP).
Axis 1 acceleration | Set the deceleration time in positioning 0 to 250000 ms 0

time

operation (PTP).
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Data name Function TR Unit et
range values
AX|82 acceleration | Set thg deceleration time in positioning 0 to 250000 ms 0
time operation (PTP).
AXIS 3 acceleration | Set thg deceleration time in positioning 0 to 250000 ms 0
time operation (PTP).
AX|s4 acceleration | Set thg deceleration time in positioning 0 to 250000 ms 0
time operation (PTP).
Interpolation Select the interpolated speed designation
speed method for linear interpolation. 0to 1 3 0
specification 0: Specify the interpolation path speed
method 1: Specify the maximum speed
Interrupt feeding Select whether to use the command position or
reference position | feedback position for the reference position of
selection constant-pitch positioning upon interrupt input. Oto1 - 0
0: Command position
1: Feedback position
Interrupt input Select whether to output an error when an
undetected error | interrupt input is not input before positioning is
enable completed during interrupt constant-pitch
! o Oto1 - 0
feeding by position control.
0: Without error detection
1: With error detection
Interrupt feeding Set the amount of movement in interrupt —2147483648
. . Command
amount constant-pitch feeding. to unit 0
2147483647

*1.Selection is possible only when you use this signal as a general-purpose output.

Memory Operation Condition Data List

Each condition data includes the set data below. You do not need to set all data depending on
the condition data. For details, refer to "Details of Memory Operation Condition Data" on page

5-104.
LT Function Setting range Unit peral
name values
Condition Set the comparison condition.
0000 hex: Condition data not yet set
0010 hex: ON (bit comparison) 0011 hex: OFF (bit comparison)
0012 hex: AND (bit comparison) 0013 hex: OR (bit comparison)
0020 hex: = (data comparison: 2 words) 0021 hex: # (data comparison: 2 words)
0022 hex: > (data comparison: 2 words, 0023 hex: < (data comparison: 2 words, 0000
signed) signed) hex
0030 hex: Timer (time specification) 0040 hex: Counter (count specification)
[You can only specify the starting condition.]
0101 hex: Axis 1 external interrupt input 0102 hex: Axis 2 external interrupt input
0103 hex: Axis 3 external interrupt input 0104 hex: Axis 4 external interrupt input
Edge Selection | Select how to evaluate true/false of the conditional
e?<pre53|on. 0to 1 B 0
0: Level assessment
1: Edge assessment

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Memory Operation H

7-9

Parameter
name

Function

Setting range

Unit

Default
values

Data 1 Area
Selection

Specify the data 1 area for comparison.

0: Unit Control Memory Area (OUT/IN)

1: Manual Operation Command Memory area

2: Direct Operation Command Memory area

3: Memory Operation Command Memory area

4: Axis Status Memory area

5: Memory Operation Status Memory area

F: Constant (You can only set either data 1 or data
2 in the data comparison)

0 to 5,
00O0F hex

Data 1 Word

Specify the word position as the offset from the
beginning word, relative to the target area which
you specified by data 1 area selection.

0 to 255

Data 1 Bit

Specify the bit position relative to the target word
which you specified by data 1 area selection and
data 1 word.

It is only enabled for the bit comparison.

Oto 15

Data 2 Area
Selection

Specify the data 2 area for comparison.

0: Unit Control Memory area (OUT/IN)

1: Manual Operation Command Memory area

2: Direct Operation Command Memory area

3: Memory Operation Command Memory area

4: Axis Status Memory area

5: Memory Operation Status Memory area

F: Constant (You can only set either data 1 or data
2 in the data comparison)

Oto 5,
000F hex

Data 2 Word

Specify the word position as the offset from the
beginning word, relative to the target area which
you specified by data 2 area selection.

0 to 255

Data 2 Bit

Specify the bit position relative to the target word
which you specified by data 2 area selection and
data 2 word.

It is only enabled for the bit comparison.

Oto 15

Timer

Set the time to be applied when you specify a timer
for the conditional expression.

0 to 1000

10 ms

Counter

Specify the count to be applied when you specify a
counter for the conditional expression.

0 to 10000

times

Constant

Set a constant when the condition is data
comparison and the data 1 or data 2 specifies a
constant.

—2147483648
to 2147483647

@ Reference

+ The Data 1 Word Offset, Data 1 Bit, Data 2 Word Offset, and Data 2 Bit can be set by selecting
the axis number and bit name from the PCU Setup Window on the CX-Programmer.
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Memory Areas to Use in Memory Operation

This section explains the memory areas used in memory operation with axis 1 and task1 as an
example.

I Manual Operation Command Memory Area

This is the memory area for servo lock, Origin Search, etc.
The table below shows the allocation when you select [A] as the beginning word in the Manual
Operation Command Memory area.

Words Name Bit Bit name Function
A Axis 1 Manual Servo lock The RUN output turns ON the moment the bit
Operation turns ON.
Command 0 If you set the RUN output function to general-
Memory area purpose output, ON/OFF of this output
becomes ON/OFF of the RUN output.
1 Drive alarm reset | When this turns ON, reset drive alarm reset.
output
5 Error counter Turn ON/OFF the error counter reset.
reset output
3 Torque limit Turn ON/OFF the torque limit output.
output
4 General-purpose | Turn ON/OFF the built-in general-purpose
output output.
5 Override enable Specify whether to enable/disable override.
JOG/Inching Select the JOG speed/inching speed.
6 speed selection Speed 1 is selected when this bit is OFF, while
speed 2 is selected when it is ON.
7 Forward direction | Perform JOG operation or inching operation in
JOG/Inching the forward direction when this bit is ON.
8 Reverse direction | Perform JOG operation or inching operation in
JOG/Inching the reverse direction when this bit is ON.
9 MPG enable MPG operation is enabled when this bit is ON.
10 Origin Search Origin search starts the moment the bit turns
ON.
11 Origin Return Origin return starts the moment the bit turns ON.
1210 13 | Not used Do not use.
14 Deceleration stop | Deceleration stop starts the moment the bit
turns ON.
Servo unlock The RUN output turns OFF the moment the bit
15 turns ON.
If you set the RUN output function to general-
purpose output, this bit becomes disabled.
A+1 Axis 1 override Set the override value in hexadecimal.
0to 15 _ You can set a desired value from 1 to 50,000

(0001 to C350 hex), which corresponds to
0.01% to 500.00%.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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7-2 Memory Operation Data Settings

I Memory Operation Command Memory Area

These are memory areas for sequence number setting, sequence number enable, memory
operation and M code reset.
The table below shows the allocation when you select [D] as the beginning word in the Manual
Operation Command Memory area.

Words Name Bit Bit name Function
D Task 1 Memory Sequence No. Specify whether to enable/disable the sequence
Operation 0 enable number for Operation Data area at memory
Command operation start.
M - . -
emory area 1 Memory operation | Memory operation starts the moment the bit of
start turns ON.
Memory operation | Memory operation starts the moment the bit of
2 independent start | turns ON. Perform independent operation,
except when you set END for [Command].
3 Not used Do not use.
4 M code reset This resets M codes.
5 Teaching Perform teaching the moment the bit of turns
ON.
6 to 14 | Not used Do not use.
15 Memory operation | Memory operation decelerates to a stop the
stop moment the bit of turns ON.
D+1 Task 1 sequence 0to 15 Specify the starting sequence number of memory operation.
No.
D+2 Task 1 teaching Set the position data number (sequence number) to use in position
address No. 0 to 15 | teaching.

Set in hexadecimal*.

I Memory Operation Status Memory Area

This is the memory area to check the task status, such as memory operation busy flag and
memory operation start permitted.
The table below shows the allocation when you select [E] as the beginning word in the Manual
Operation Command Memory area.

Words Name Bit Bit name Function
E Task 1 memory 0 Sequence No. This turns ON at a sequence number enable
operation enable received reception.
command Memory operation | This turns ON at a memory operation reception.
received 1 ;
start received
Memory operation | This turns ON at a memory operation
2 independent start | independent start reception.
received
3 Not used Do not use.
4 M code reset This turns ON at a M code reset reception.
received
5 Teaching This turns ON at a teaching reception.
received

7-11
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Words Name Bit Bit name Function
Task 1 memory 6 to 14 | Not used Do not use.

(ContIiEnued) gg);r;tlac::j Memory operation | This turns ON at a memory operation stop
received 15 stop received reception.

E+1 Task 1 memory Memory operation | This remains ON while a task command is in
operation 0 busy progress. This remains ON while a task
command status configuration axis is busy or task function is in

progress.
Memory operation | This turns ON at memory operation start
1 start available available. This remains OFF while a task
configuration axis is busy or task function is in
progress.
2to3 | Not used Do not use.
During memory This remains ON while decelerating after
4 operation stop receiving a memory operation stop command.
input
5to07 | Not used Do not use.
Memory operation | The Memory Operation Start Invalid Flag turns
start invalid ON when an error occurs, such as a memory
8 operation duplicate start error, due to a problem
in the execution conditions or command values
when a command for memory operation is
executed.
9 Teaching invalid | This turns ON when the PCU could not receive
a teaching command.
10to 11 | Not used Do not use.
Memory operation | This turns ON when memory operation stops for
12 stop executed a memory operation stop command, error stop,
or a command with an individual axis stop
during memory operation.
13 Memory operation | This turns ON when memory operation is
completed completed normally.
14 Teaching This turns ON when the teaching command is
completed completed.
15 Not used Do not use.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Words Name Bit Bit name Function
E+2 Task 1 memory 0 During memory This remains ON while you do not execute
operation control operation stop memory operation.
status Memory operation | This remains ON while memory operation is on
1 waiting standby. This remains ON while the memory
operation stops without END executed after you
start the memory operation.
During memory This remains ON while the axis is operating
2 operation axis during memory operation. This remains ON
operation while any configuration axis is not stationary.
Condition input This remains ON while the PCU is waiting for
3 waiting the input of conditions during memory
operation.
7 4 Dwell timer This remains ON while the PCU is waiting for
waiting the dwell time during memory operation.
M code reset This remains ON while the PCU is waiting for
5 " . .
c waiting the M code reset during memory operation.
(©)
] 6 M strobe This remains ON while a M code is output
E during memory operation.
8_ 7t09 | Notused Do not use.
O 10 Memory operation | This turns ON when the task function generates
E‘ execution error an operation error.
g Task 1 memory 11 Memory operation | This turns ON when a warning occurs.
) operation control warning
= EJ.rz status Memory operation | This turns ON when a memory operation error
(Continued) 12
error occurs.
13 to 15 | Not used Do not use.
E+3 Task 1 memory Return a task error code.
operation error 0to 15
code
E+4 Task 1 executing 0to 15 Return the executing sequence number of memory operation.
sequence No.
E+5 Task 1 M code 0to 15 | Return the M code (output code) of memory operation.

7-13
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7-3 Memory Operation

|
This section explains memory operation.

Starting Memory Operation

When you issue a memory operation start command, specify the sequence number first.
2 starting methods below are available:

(1) Turn memory operation from OFF to ON.
(2) Turn memory operation independent start from OFF to ON.

% Reference

+ To perform memory operation for the first time, you must set a sequence number and turn ON the
sequence number enable bit.

+ The sequence number is cleared upon servo lock, Origin Search, Origin Return, or present
position preset.

+ An error occurs if you start memory operation without specifying a sequence number when a
sequence number has not been set.

+ When you start memory operation based on a sequence number which is different from the
execution sequence number, you must set the sequence number again and turn ON the sequence
number enable bit.

I Memory Operation Execution

For a start via [Memory Operation], after you execute the started sequence, automatically
execute the next sequence number.

Execution continues until [END] is found in the sequence data [Command].

If you select [Individual] under [End Pattern], however, operation stops temporarily.

To execute the subsequent sequence number, you must start [Memory Operation] again.

If [JUMP] to another sequence number or [FOR to NEXT] loop does not occur until sequence
No. 500, you can assume that [END] has been executed after sequence No. 500.

Also, an error occurs if you have not set sequence number when [Memory Operation] starts.

I Memory Operation Independent Start Execution

For a start via [Memory Operation Independent Start], perform all operations as [Individual] for
[End Pattern], regardless of sequence data designation.

Use [Memory Operation Independent Start] for debugging by step execution.

Perform operation according to the specified sequence number, after which [Executing
Sequence No.] is updated based on the execution result and then the operation ends.

In normal operation, use [Memory Operation].
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7-3 Memory Operation

Commands
[Command] is a data that allocates the attribute each sequence data has.

2 types of [Command] data are available: data with sequence attribute and data with operation
attribute.

I Sequence

Sequence commands have the 2 functions below:

+ Function to branch and repeat the sequences according to the control conditions during
continuous operation.

+ Function to forcibly turn ON/OFF the contact information to be output to the CPU and outside the
PCU.

For the memory operation condition data, refer to "Memory Operation Condition Data" on page
5-102.

NOP

Regarded as a comment.
Nothing happens and the sequence number changes to the next one.

JUMP

Sequence data for JUMP instruction.
If you set a JUMP instruction under [Command], you can set the 4 types of sequence data

below.
Data name Function
Command Select [JUMP].
Sequence start Use a memory operation condition data number to set the starting condition.
condition You can also set this item to no condition.
JUMP/ Repeat Set the memory operation condition data number. You can also set this item to
conditions no condition.
JUMP destination Set the sequence number for the JUMP destination.
sequence No.

The program jumps to the specified sequence number under the specified condition.
If the condition is False, the sequence number changes to the next one. If it is True, the
sequence number changes to the specified number.
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FOR

Sequence data for FOR instruction. (Up to 50 nests are possible.)
If you set a FOR instruction under [Command], you can set the 4 types of sequence data

below.

Data name

Function

Command

Select [FOR].

Sequence start

Use a memory operation condition data number to set the starting condition.

condition You can also set this item to no condition.
JUMP/ Repeat Set the memory operation condition data number. You can also set this item to
conditions no condition.

Repeat loop No.

Set the correspondence of FOR and NEXT combinations. The repeat loop
number for FOR must be the same as the repeat loop number for NEXT.

Perform repeat control by the FOR to NEXT loop according to the specified condition.

If the condition is True, the sequence number changes to the next one. If it is False, the
sequence number changes to the sequence number next to the NEXT.

You must always set FOR and NEXT as a pair. Accordingly, specify [Repeat Loop Number]
separately for FOR and NEXT, and perform repeat control between FOR and NEXT of the
same [Repeat Loop Number].

Execution of FOR and NEXT whose [Repeat Loop Number] is not a pair generates an error.
You can select a desired number from 0 to 49 for [Repeat Loop Number]. An error also occurs
if there is any duplicate [Repeat Loop Number].

You can set up to 50 nests for the FOR to NEXT loop.

NEXT

Sequence data for NEXT instruction.
If you set a NEXT instruction under [Command], you can set the 3 types of sequence data
below.

Data name

Function

Command

Select [NEXT].

Sequence start
condition

Use a memory operation condition data number to set the starting condition.
You can also set this item to no condition.

Repeat loop No.

Set the correspondence of FOR and NEXT combinations. The repeat loop

H
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number for FOR must be the same as the repeat loop number for NEXT.

The sequence number returns to the one that corresponds to the FOR instruction for repeat
control by the FOR to NEXT loop.

You must always set FOR and NEXT as a pair. Accordingly, specify [Repeat Loop Number]
separately for FOR and NEXT, and perform repeat control between FOR and NEXT of the
same repeat loop number.

Execution of FOR and NEXT whose [Repeat Loop Number] is not a pair generates an error.
You can select a desired number from 0 to 49 for [Repeat Loop Number]. An error also occurs
if there is any duplicate [Repeat Loop Number].

You can set up to 50 nests for the FOR to NEXT loop.
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PSET

Sequence data that forcibly turns ON the PCU outputs.
If you set a PSET instruction under [Command], you can set the 3 types of sequence data

below.

Data name

Function

Command

Select [PSET].

Sequence start
condition

Use a memory operation condition data number to set the starting condition.
You can also set this item to no condition.

Output signal

Specify the destination of forced output.
0000 hex: No output

##00 hex: RUN Output*1

##01 hex: Drive alarm reset output
##02 hex: Error counter reset output*1
##03 hex: General-purpose output
##04 hex: Torque limit output

##: 01 to 04
(Physical Axis 01: Axis 1, 02: Axis 2, 03: Axis 3, 04: Axis 4)
8000 to 800F hex: Memory Operation Auxiliary Memory area
(8,000 to 800F hex correspond to bits 0 to 15, respectively.)

Memory Operation H

*1.Selection is possible only when you use this signal as a general-purpose output.

You can forcibly output only the signals for the configuration axis of the applicable task.
Outputs are retained during memory operation, and the PSET instruction is canceled when
memory operation stops.

This instruction operates based on the OR with any output instruction from the PLC.

You can select the RUN output and error counter output only when you use them as general-
purpose outputs. If you select the RUN output and error counter output for PSET when they
have already been selected as the RUN output and error counter output functions, an error
occurs. For the settings of the RUN output and error counter reset, refer to "I/O Function
Selection" on page 5-19.

717
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PRSET

END

Sequence data that forcibly turns OFF the PCU outputs.
If you set a PRSET instruction under [Command], you can set the 3 types of sequence data
below.

Data name Function
Command Select [PRSET].
Sequence start Use a memory operation condition data number to set the starting condition.
condition You can also set this item to no condition.
Output signal Specify the destination of forced output.

0000 hex: No output

##00 hex: RUN Output*1

##01 hex: Drive alarm reset output
##02 hex: Error counter reset output*1
##03 hex: General-purpose output
##04 hex: Torque limit output

##: 01 to 04
(Physical Axis 01: Axis 1, 02: Axis 2, 03: Axis 3, 04: Axis 4)
8000 to 800F hex: Memory Operation Auxiliary Memory area
(8,000 to 800F hex correspond to bits 0 to 15, respectively.)

*1. Selection is possible only when you use this signal as a general-purpose output.

You can forcibly turn OFF only the signals for the configuration axis of the applicable task.
Outputs OFF is retained during memory operation, and the PRSET instruction is canceled
when memory operation stops.

This instruction operates based on the AND with any output instruction from the PLC.

You can select the RUN output and error counter output only when you use them as general-
purpose outputs. If you select the RUN output and error counter output for PSET when they
have already been selected as the RUN output and error counter output functions, an error
occurs. For the settings of the RUN output and error counter reset, refer to "I/O Function
Selection" on page 5-19.

Sequence data for END of memory operation.
If you set an END instruction under [Command], you can set the 2 types of sequence data
below.

Data name Function
Command Select [END].
Sequence start Use a memory operation condition data number to set the starting condition.
condition You can also set this item to no condition.

When you execute END, [Executing Sequence No.] changes to the one that was effective
when you turned ON [Sequence No. Enable].
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7-3 Memory Operation

7-19

I Operation

Operation commands have functions to control positioning operation, speed control, etc.

Positioning Operation (PTP)

Sequence data for positioning operation.
If you set a positioning operation instruction under [Command], you can set the sequence data

below.

Data name

Function

Axis 1 command
position

Axis 2 command
position

Axis 3 command
position

Axis 4 command
position

Set the position data. —2147483648 to 2147483647 (command unit)
Only the position data for an axis in the axis configuration which you specified
by a memory operation parameter becomes enabled.

Command

Select [Positioning Operation].

Sequence start
condition

Use a memory operation condition data number to set the starting condition.
You can also set this item to no condition.

Sequence skip
condition

Use a memory operation condition data number to set the starting condition.
You can also set this item to no condition.

End pattern”!

Set the operation completion pattern.

0: Individual

1: Automatic

2: Continuous 1 (Until the next sequence speed)

3: Continuous 2 (Acceleration/deceleration starts at the next sequence)

4: Continuous 3 (Pass: Superimpose deceleration of the present sequence and
acceleration at the next sequence)

Positioning Select the in-position check that applies when the operating axis stops.
completion input 0: Not wait for the positioning completion
monitor valid 1: Wait for the positioning completion
Dwell timer If the completion pattern is independent or automatic, set a dwell time.
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
M code Set the M code after positioning completed.

0: Without M code
1 to 499: M code that waits for the M code reset
500 to 999: M code that does not wait for the M code reset

Axis specification

Set the axis to start. Issue a start command when each bit turns ON.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Execute start only for an axis in the axis configuration which you specified by a
memory operation parameter.

Position specification

Select whether to set the command position as a relative position or absolute
position. When each bit is ON, it indicates relative position designation. When
the bit is OFF, it indicates absolute position designation.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4
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Data name

Function

Axis 1 rotation axis
direction

Axis 2 rotation axis
direction

Axis 3 rotation axis
direction

Axis 4 rotation axis
direction

If you select rotation axis in the applicable axis parameter, select the operating
direction of positioning operation (PTP) by absolute movement designation.
0: Shortest route

1: Forward direction

2: Reverse direction

3: Not specified

Specify the rotation axis move command only for an axis in the axis
configuration which you specified by a memory operation parameter.

Axis 1 command
speed

Axis 2 command
speed

Axis 3 command
speed

Axis 4 command
speed

Set the target speed at which each axis performs positioning operation (PTP).
The specification range is 1 to 2147483647 (command unit/s).

Specify the command speed only for an axis in the axis configuration which you
specified by a memory operation parameter.

Axis 1 acceleration
time

Axis 2 acceleration
time

Axis 3 acceleration
time

Axis 4 acceleration
time

Set the acceleration time to use when you perform positioning operation (PTP).
0 to 250,000 (ms)

Specify the acceleration time only for an axis in the axis configuration which you
specified by a memory operation parameter.

Axis 1 deceleration
time

Axis 2 deceleration
time

Axis 3 deceleration
time

Axis 4 deceleration
time

Set the deceleration time to use when you perform positioning operation (PTP).
0 to 250,000 (ms)

Specify the deceleration time only for an axis in the axis configuration which
you specified by a memory operation parameter.

*1 If 2 (continuous 1), 3 (continuous 2), or 4 (continuous 3) is selected, the operation will be
the same as if 1 (automatic) was selected.

Perform position control (PTP) of up to 4 axes based on the specified sequence data as well
as [Maximum Speed], [Starting Speed], [Acceleration/Deceleration Curve Selection] and
[Acceleration/Deceleration Time Selection] which you set by axis parameters.

You can issue commands for each axis in the case of override. For override, refer to "Override"

on page 9-12.
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7-3 Memory Operation

Linear Interpolation Operation

Sequence data for linear interpolation operation.
If you set a linear interpolation operation instruction under [Command], you can set the

sequence data below.

For linear interpolation, also refer to "Linear Interpolation” on page 7-38.

Data name

Function

Axis 1 command
position

Axis 2 command
position

Axis 3 command
position

Axis 4 command
position

Set the position data. —2147483648 to 2147483647 (command unit)
Only the position data for an axis in the axis configuration which you specified
by a memory operation parameter becomes enabled.

Command

Select [Circular interpolation (clockwise direction)] or [Circular interpolation
(counterclockwise direction)].

Sequence start
condition

Use a memory operation condition data number to set the start condition. You
can also set this item to no condition.

Sequence skip
condition

Use a memory operation condition data number to set the skip condition. You
can also set this item to no condition.

End pattern

Set the operation end pattern.

0: Individual

1: Automatic

2: Continuous 1 (Until the next sequence speed)

3: Continuous 2 (Acceleration/deceleration starts at the next sequence)

4: Continuous 3 (Pass: Superimpose deceleration of the present sequence and
acceleration at the next sequence)

Positioning Select the in-position check that applies when the operating axis stops.
completion input 0: Not wait for the positioning completion
monitor valid 1: Wait for the positioning completion
Dwell timer If the end pattern is individual or automatic, set a dwell time.
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
M code Set the M code after positioning completed.

0: Without M code
1 to 499: M code that waits for the M code reset
500 to 999: M code that does not wait for the M code reset

Axis specification

Set the axis to start. Issue a start command when each bit turns ON.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Execute start only for an axis in the axis configuration which you specified by a
memory operation parameter.

Position specification

Select whether to set the command position as a relative position or absolute
position. When each bitis ON, it indicates relative position specification. When
the bit is OFF, it indicates absolute position specification.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Interpolation speed

Set the interpolation speed.1 to 8000000 (command unit/s)
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Data name

Function

Interpolation
acceleration time

Set the interpolation acceleration time. 0 to 250,000 (ms)

Interpolation
deceleration time

Set the interpolation deceleration time. 0 to 250,000 (ms)

Interpolation starting
speed

Set the interpolation starting speed. 0 to 8000000 (command unit/s)

Interpolation
acceleration/
deceleration curve
selection

Select the curve for interpolation acceleration/deceleration.
0: Trapezoid, 1: S-curve (Cubic curve)

Interpolation
acceleration/
deceleration time
selection

Select the specification method for interpolation acceleration/deceleration time.
0: Time from starting speed to maximum speed of each axis (Acceleration/
deceleration specified)

1: Time from present speed to target speed of each axis (Time specified)

Interpolation speed
specification method

Select the interpolation speed designation method for linear interpolation.
0: Specify the interpolation path speed
1: Specify the maximum speed

Perform positioning of up to 4 axes by linear interpolation based on the specified sequence

data.

In the case of override, you can issue commands to priority axes among the task configuration
axes. For override, refer to "Override" on page 9-12.
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7-3 Memory Operation

Circular Interpolation

Sequence data for circular interpolation.
To perform circular interpolation, you must set linear axis for [AXIS FEEDING Mode] of the
interpolated axes. For [AXIS FEEDING Mode], refer to "Command Position Unit Setting" on

page 5-30.

If you use a circular interpolation instruction under [Command], you can set the sequence data

below.

For circular interpolation, also refer to "Circular Interpolation" on page 7-42.

Data name

Function

Axis 1 command
position

Axis 2 command
position

Axis 3 command
position

Axis 4 command
position

Set the position data for the end point. —2147483648 to 2147483647
(command unit)

For an absolute position specification, specify the absolute position of the end
point.

For a relative position specification, specify the relative position of the end point
from the start point.

Only the position data for an axis in the axis configuration which you specified
by a memory operation parameter becomes enabled.

Command

Select [Circular Interpolation].

Sequence start
condition

Use a memory operation condition data number to set the start condition. You
can also set this item to no condition.

Sequence skip
condition

Use a memory operation condition data number to set the skip condition. You
can also set this item to no condition.

End pattern

Set the operation end pattern.

0: Individual

1: Automatic

2: Continuous 1 (Until the next sequence speed)

3: Continuous 2 (Acceleration/deceleration starts at the next sequence)

4: Continuous 3 (Pass: Superimpose deceleration of the present sequence and
acceleration at the next sequence)

Positioning Select the in-position check that applies when the operating axis stops.
completion input 0: Not wait for the positioning completion
monitor valid 1: Wait for the positioning completion
Dwell timer If the end pattern is individual or automatic, set a dwell time.
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
M code Set the M code after positioning completed.

0: Without M code
1 to 499: M code that waits for the M code reset
500 to 999: M code that does not wait for the M code reset

Axis specification

Set the axis to start. Issue a start command when each bit turns ON.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Execute start only for an axis in the axis configuration which you specified by a
memory operation parameter.

Position specification

Select whether to set the command position as a relative position or absolute
position. When each bit is ON, it indicates relative position specification. When
the bit is OFF, it indicates absolute position specification.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4
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Data name

Function

Interpolation speed

Set the interpolation speed. 1 to 8000000 (command unit/s)

Interpolation
acceleration time

Set the interpolation acceleration time. 0 to 250,000 (ms)

Interpolation
deceleration time

Set the interpolation deceleration time. 0 to 250,000 (ms)

Interpolation starting
speed

Set the interpolation starting speed. 0 to 8000000 (command unit/s)

Interpolation
acceleration/
deceleration curve
selection

Select the curve for interpolation acceleration/deceleration.
0: Trapezoid, 1: S-curve (Cubic curve)

Interpolation
acceleration/
deceleration time
selection

Select the specification method for interpolation acceleration/deceleration time.
0: Time from starting speed to maximum speed of each axis (Acceleration/
deceleration specified)

1: Time from present speed to target speed of each axis (Time specified)

Axis 1 circular center/
passing point position

Axis 2 circular center/
passing point position

Axis 3 circular center/
passing point position

Axis 4 circular center/
passing point position

If you select center point designation under [Circular Interpolation Method], set
the center position of the circle. If you select passing point designation, set the
position of a passing point.

—2147483648 to 2147483647 (command unit)

Circular radius

If you select radius designation under [Circular Interpolation Method], set the
circular radius. 2147483648 to 2147483647 (command unit)

Circular interpolation
method

Select the specification method of circular interpolation.
0: Specify the circular center

1: Specify the radius

2: Specify the passing point

Perform positioning of 2 axes by circular interpolation based on the specified sequence data.
In the case of override, you can issue commands to priority axes among the task configuration
axes. For override, refer to "Override" on page 9-12.

As for [Backlash Output Method], only Servomotor method is enabled. If stepping motor
method is selected, an error occurs. For [Backlash Output Method], refer to "Backlash
Compensation Function Setting" on page 5-28.

Speed Control

Sequence data for speed control. Specify speed control separately for each axis.
If you set a speed control instruction under [Command], you can set the sequence data below.

Data name

Function

Command

Select [Speed Control].

Sequence start
condition

Use a memory operation condition data number to set the start condition. You
can also set this item to no condition.

Sequence skip
condition

Use a memory operation condition data number to set the skip condition. You
can also set this item to no condition.
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Memory Operation H

Data name

Function

End pattem*1

Set the operation end pattern.

0: Individual

1: Automatic

2: Continuous 1 (Until the next sequence speed)

3: Continuous 2 (Acceleration/deceleration starts at the next sequence)

4: Continuous 3 (Pass: Superimpose deceleration of the present sequence and
acceleration at the next sequence)

Positioning Select the in-position check that applies when the operating axis stops.
completion input 0: Not wait for the positioning completion
monitor valid 1: Wait for the positioning completion
Dwell timer If the end pattern is individual or automatic, set a dwell time.
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
M code Set the M code after positioning completed.

0: Without M code
1 to 499: M code that waits for the M code reset
500 to 999: M code that does not wait for the M code reset

Axis specification

Set the axis to start. Issue a start command when each bit turns ON.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Execute start only for an axis in the axis configuration which you specified by a
memory operation parameter.

Command speed

Set the target speed to use in speed control.
The specification range is —2147483648 to 2147483647 (command unit/s).

Acceleration time

Set the acceleration time to use in speed control. 0 to 250,000 (ms)

Deceleration time

Set the deceleration time to use in speed control. 0 to 250,000 (ms)

*1 If 2 (continuous 1), 3 (continuous 2), or 4 (continuous 3) is selected, the operation will be
the same as if 1 (automatic) was selected.

Perform speed control for 1 axis based on the specified sequence data as well as [Maximum
Speed], [Starting Speed], [Acceleration/Deceleration Curve Selection] and [Acceleration/
Deceleration Time Selection] which you set by axis parameters.

You can issue commands in the case of override. For override, refer to "Override" on page 9-
12.

Interrupt Feeding (Positioning Operation)

Sequence data for interrupt feeding (positioning operation).

Specify interrupt feeding separately for each axis.

If you set an interrupt feeding (positioning operation) instruction under [Command], you can set
the sequence data below.

Function

Set the position data. —2147483648 to 2147483647 (command unit)

Data name

Axis 1 command
position

Only the position data for an axis in the axis configuration which you specified

Axis 2 command by a memory operation parameter becomes enabled.

position

Axis 3 command
position

Axis 4 command
position
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Data name

Function

Command

Select [Interrupt Feeding (Positioning Operation)].

Sequence start
condition

Use a memory operation condition data number to set the start condition. You
can also set this item to no condition.

Sequence skip
condition

Use a memory operation condition data number to set the skip condition. You
can also set this item to no condition.

End pattern*1

Set the operation end pattern.

0: Individual

1: Automatic

2: Continuous 1 (Until the next sequence speed)

3: Continuous 2 (Acceleration/deceleration starts at the next sequence)

4: Continuous 3 (Pass: Superimpose deceleration of the present sequence and
acceleration at the next sequence)

Positioning Select the in-position check that applies when the operating axis stops.
completion input 0: Not wait for the positioning completion
monitor valid 1: Wait for the positioning completion
Dwell timer If the end pattern is individual or automatic, set a dwell time.
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
M code Set the M code after positioning completed.

0: Without M code
1 to 499: M code that waits for the M code reset
500 to 999: M code that does not wait for the M code reset

Axis specification

Set the axis to start. Issue a start command when each bit turns ON.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Execute start only for an axis in the axis configuration which you specified by a
memory operation parameter.

Position specification

Select whether to set the command position as a relative position or absolute
position. When each bit is ON, it indicates relative position specification. When
the bit is OFF, it indicates absolute position specification.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Rotation axis direction

If you select rotation axis in the applicable axis parameter, select the operating
direction of interrupt feeding (positioning operation) by absolute movement
designation.

0: Shortest route

1: Forward direction

2: Reverse direction

3: Not specified

Specify the rotation axis move command only for an axis in the axis
configuration which you specified by a memory operation parameter.

Command speed

Set the target speed at which each axis performs interrupt feeding (positioning
operation).
The specification range is 1 to 2147483647 (command unit/s).

Acceleration time

Set the acceleration time to use when you perform interrupt feeding (positioning
operation).
0 to 250,000 (ms)

Deceleration time

Set the deceleration time to use when you perform interrupt feeding
(positioning operation).
0 to 250,000 (ms)
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7-3 Memory Operation

7-27

Data name

Function

Interrupt feeding
reference position
selection

Select whether to use the command position or feedback position for the target
value of constant-pitch positioning upon interrupt input.

0: Command position

1: Feedback position

Interrupt feeding
amount

Set the amount of movement to use in interrupt feeding.
—2147483648 to 2147483647 (command unit)

Interrupt input
undetected error
enable

Select whether to output an error when an interrupt input is not input before
positioning is completed during interrupt feeding by position control.

0: Without error detection

1: With error detection

*1 If 2 (continuous 1), 3 (continuous 2), or 4 (continuous 3) is selected, the operation will be
the same as if 1 (automatic) was selected.

Perform interrupt feeding (positioning operation) for 1 axis based on the specified sequence
data as well as [Maximum Speed], [Starting Speed], [Acceleration/Deceleration Curve
Selection] and [Acceleration/Deceleration Time Selection] which you set by axis parameters.
You can issue commands in the case of override. For override, refer to "Override" on page 9-

12.
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Interrupt Feeding (Speed Control)

Sequence data for interrupt feeding (speed control).
Specify interrupt feeding separately for each axis.
If you set an interrupt feeding (speed control) instruction under [Command], you can set the

sequence data below.

Data name

Function

Command

Select [Interrupt Feeding (Speed Control)].

Sequence start
condition

Use a memory operation condition data number to set the start condition. You
can also set this item to no condition.

Sequence skip
condition

Use a memory operation condition data number to set the start condition. You
can also set this item to no condition.

End pat’tern*1

Set the operation end pattern.

0: Individual

1: Automatic

2: Continuous 1 (Until the next sequence speed)

3: Continuous 2 (Acceleration/deceleration starts at the next sequence)

4: Continuous 3 (Pass: Superimpose deceleration of the present sequence and
acceleration at the next sequence)

Positioning Select the in-position check that applies when the operating axis stops.
completion input 0: Not wait for the positioning completion
monitor valid 1: Wait for the positioning completion
Dwell timer If the end pattern is individual or automatic, set a dwell time.
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
M code Set the M code after positioning completed.

0: Without M code
1 to 499: M code that waits for the M code reset
500 to 999: M code that does not wait for the M code reset

Axis specification

Set the axis to start. Issue a start command when each bit turns ON.

Bit 0: Axis 1

Bit 1: Axis 2

Bit 2: Axis 3

Bit 3: Axis 4

Execute start only for an axis in the axis configuration which you specified by a
memory operation parameter.

Command speed

Set the target speed at which each axis performs interrupt feeding (speed
control).
The specification range is —2147483648 to 2147483647 (command unit/s).

Acceleration time

Set the acceleration time to use when you perform interrupt feeding (speed
control).
0 to 250,000 (ms)

Deceleration time

Set the deceleration time to use when you perform interrupt feeding (speed
control).
0 to 250,000 (ms)

Interrupt feeding
reference position
selection

Select whether to use the command position or feedback position for the target
value of constant-pitch positioning upon interrupt input.

0: Command position

1: Feedback position

Interrupt feeding
amount

Set the amount of movement to use in interrupt feeding.
—2147483648 to 2147483647 (command unit)

*1 If 2 (continuous 1), 3 (continuous 2), or 4 (continuous 3) is selected, the operation will be
the same as if 1 (automatic) was selected.
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7-3 Memory Operation

Perform interrupt feeding (speed control) for 1 axis based on the specified sequence data as
well as [Maximum Speed], [Starting Speed], [Acceleration/Deceleration Curve Selection] and
[Acceleration/Deceleration Time Selection] which you set by axis parameters.

You can issue commands in the case of override. For override, refer to "Override" on page 9-
12.
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Setting of Conditions

This section explains [Start Condition], [Sequence Skip Condition], [Dwell Time] for the
completion condition, [Positioning Completion Input Monitor Valid], and [M Code].

I Start Condition

Use a memory operation condition data number to specify the sequence starting condition.

If you set no condition, the sequence starts unconditionally.

If the condition is False, the program does not start the sequence, but continues to wait until it
becomes True.

Once the condition becomes True, the program executes memory operation based on the
sequence number.

I Sequence Skip Condition

You can specify the sequence skipping condition when you specify an operation command
under [Command].

If you set no condition, the sequence does not stop or skip.

If the sequence skipping condition is True at the start of sequence, the sequence skips and the
program executes the next sequence.

If the sequence skipping condition changes from False to True while the sequence is executed,
the executing sequence stops. If the axis operation is in progress, the axis stops. If it is waiting,
waiting is interrupted. If the completion pattern is [Automatic] or [Continuous], however, the
next sequence starts after the stop. If the completion pattern is [Individual], the sequence
number increments and then the sequence stops.

l Dwell Timer

You can specify dwell time when you specify an operation command under [Command] and
the completion pattern is [Individual] or [Automatic].

[Dwell Timer] starts after the positioning of the sequence completes successfully. Completion
of the positioning of the sequence is determined according to the setting of [Positioning
Completion Input Monitor Valid].

Waiting does not occur if the axis stops due to a deceleration stop command.

If the axis stops due to an error, deceleration stop command or sequence skipping condition
during dwell time is waiting, waiting is interrupted.

I Positioning Completion Input Monitor Valid

You can specify positioning completed input monitoring judgment when you specify an
operation command under [Command] and the completion pattern is [Individual] or
[Automatic].

If you set [Not Wait for the Positioning Completion], it judges completion of positioning upon
completion of pulse output.

As for [Dwell Timer], waiting starts after [Positioning Completion Input Monitor Valid].

In the case of linear interpolation operation or circular interpolation operation, not only the axes
which are currently operating, but all configuration axes for the task, become the target of
positioning completed judgment.

If you set [0] for the Position Monitoring Time axis parameter, the positioning completed input
will not be monitored regardless of the Positioning Completed Input Function parameter set.
For details, refer to "In-position Check" on page 9-24.
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I M Code

M codes are the codes which you use to align timings with external devices to the PLC in each
positioning operation process.

You can specify M codes when you specify an operation command under [Command], for each
memory operation sequence block.

There are 2 types of M codes: M code No. 1 to 499 that require M code reset, and M code No.
500 to 999 that do not require reset.

You can specify M codes that require M code reset when the completion pattern is independent
or automatic.

End Pattern

Set the operation completion pattern.
You can specify a completion pattern when you specify an operation command under
[Command].

IEI Precautions for Correct Use

+ Specifying continuous 1 to 3 is enabled only when the applicable sequence is an interpolation
operation. If the sequence is not an interpolation operation, the operation conforms to the one
which takes place when you specify automatic.

+ To implement continuous operation, you must set [Linear Interpolation] or [Circular Interpolation]
under [Command], and you must not set [Sequence Start Condition] for the next sequence.

+ An attempt to execute continuous operation will generate an error and fail if any of the limit input
is ON for the configuration axes within the task.

The operation under each completion pattern is as follows.

l Individual

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which [Executing Sequence No.] is updated and
then the operation ends.

Since the sequence number is updated to the next number, the next sequence number is
executed when [Memory Operation] turns ON again.

Target speed
/Deceleration

Starting speed —(  Accelerationj+—Stopping at starting speed

Time
t }

Start Target position
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I Automatic

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number. When the condition for the next sequence number is
satisfied, also the next sequence number is executed automatically.

Target speed/—
Time

Start

QI—F Dwell time
t

Next position data start

I Continuous 1 (Until the Next Sequence Speed)

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which the next sequence number is executed
successively.

For continuous 1, the speed of the next sequence is reached at the position of the specified
sequence number.

Speed

Sequence 1 Sequence 2 Time

I Continuous 2 (Acceleration/Deceleration Starts at the Next Sequence)

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which execute the next sequence number
successively.

For continuous 2, the acceleration or deceleration of the next sequence starts at the position
of the specified sequence number.

Speed

Sequence 1 Sequence 2 Time
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7-3 Memory Operation

I Continuous 3 (Superimpose Deceleration in the Applicable Sequence and Acceleration in the Next Sequence)

When [Memory Operation] under [Memory Operation Command Memory Area] turns ON,
execute the specified sequence number, after which the next sequence number is executed
successively.

For continuous 3, superimposing deceleration in the specified sequence number on
acceleration in the next sequence realizes smooth interpolation operation.

Speed

Time

Sequence 1 Sequence 2

|E| Precautions for Correct Use

Notes on continuous operation

+ Continuous 1 to 3 can be specified for linear interpolation and circular interpolation operation.

To implement continuous operation, the next sequence must also be linear interpolation or circular
interpolation and must not have any sequence starting condition set.

+ For the sequences you want to operate continuously, set the amount of movement that requires
a positioning time of 2 control cycles or longer. If the required positioning time is less than 1 control
cycle, the operation conforms to the [Automatic] pattern.

+ If the sequence next to the one for which you specified the continuous start includes a NOP
command or comment, the sequence skips up to 4 sequences and operation continues with the
next sequence. If there are 5 or more sets of sequence data that includes a NOP command or
comment, the operation conforms to one that would be performed if you set automatic.

I Axis Status during Continuous Operation

The [During Pass] flag that indicates an axis status remains ON while the axis movement in
continuous 1 and continuous 3 is accelerating or decelerating toward the target speed of the
next sequence.

If you select continuous 2, the [During Pass] flag does not turn ON because the next sequence
starts at the present speed.

Continuous 1 Continuous 2 Continuous 3
During axis acceleration fIagJ—! i ! E ! ; I |—! i : E E = :

During axis constant speed

During axis deceleration flag ! L L . .
During pass operation 1 |_| P P M

In the case of continuous 2, the pass operation in progress flag is not set.

1
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Stopping of Memory Operation

The following are the 5 possible causes of the axis stop during memory operation.

+ The Memory Operation Stop Memory area turned ON.

+ The Deceleration Stop Memory area of each axis turned ON.

+ The Servo Unlock Memory area of each axis turned ON.

+ The Error Counter Reset Memory area of each axis turned ON.
+ The axis stopped due to an error.

This section explains the operation that follows when the axis is stopped by above causes.

I Memory Operation Stop Memory Area

The current memory operation stops and all configuration axes of memory operation
decelerate to a stop.

The deceleration time for stopping conforms to the deceleration time which you set by the
current memory operation data. In the case of interpolation operation, the axes decelerate to
a stop along the interpolation path.

I Deceleration Stop Memory Area of Each Axis

If you execute a deceleration stop on any of the configuration axes of the current memory
operation, operation depends on the currently executed command as explained below.
You can assume that the deceleration stop input is effective even if the axis is not operating.

PTP Commands

The axis for which you execute a deceleration stop decelerates to a stop according to the
deceleration time that you set in the memory operation data.

The deceleration time is set as follows according to the Acceleration/Deceleration Time
Selection axis parameter.

+ When a Constant Acceleration/Deceleration Rate is selected for the Acceleration/Deceleration
Time Selection axis parameter, an axis is decelerated to a stop while maintaining the deceleration
rate for the ongoing operation.

+ When a Constant Acceleration/Deceleration Time is selected for the Acceleration/Deceleration
Time Selection axis parameter, an axis is decelerated to a stop based on the deceleration time in
the memory operation data.

All other operating axes continue positioning according to the PTP commands.

With PTP commands, the operation of each axis is individual and thus operational changes to
one axis do not affect the other axes.

|E| Precautions for Correct Use

When a Constant Acceleration/Deceleration Time is selected for the Acceleration/Deceleration
Time Selection axis parameter, an axis may go beyond the target position at the time of a de-
celeration stop during positioning operation. For details, refer to 5-3 Axis Parameters on page
5-13.
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7-3 Memory Operation

Linear Interpolation/Circular Interpolation Command

The axis stops as follows, according to the setting of the memory operation parameter
[Interpolated Axis Stop Method].

Interpolated axis

stopping method Stopping operation

All interpolated axes decelerate to a stop along the interpolated path. The
Interpolation path | applicable deceleration time conforms to the deceleration time which you set by
deceleration stop | the current memory operation data. If you use multiple continuous patterns, the
axes stop according to the time in each pattern.

The axis on which you execute a deceleration stop decelerates to a stop
Immediate stop according to the axis parameter [Single Axis Deceleration Time at Interpolation].
Other interpolated axes stop immediately.

The axis on which you execute a deceleration stop decelerates to a stop
RUN OFF according to the axis parameter [Single Axis Deceleration Time at Interpolation].
Other interpolated axes make free-running stop.

Allinterpolated axes, which include the axis on which you execute a deceleration
stop, decelerate to a stop according to the parameter [Single Axis Deceleration
Time at Interpolation] of each axis.

Single axis
deceleration stop

Applicable axes to be stopped by interpolation commands are the interpolated axes, not
memory configuration axes.

Therefore, if axes 1 and 2 are interpolated under a task of axis configuration of axes 1 to 4,
only axes 1 and 2 can be stopped. Stopping operation and RUN OFF can not be applied to
axes 3 and 4.

I Servo Unlock Memory Area and Error Counter Reset Memory Area of Each Axis

If you execute a deceleration stop on any of the configuration axes of the current memory
operation, operation depends on the currently executed command as explained below.
You can assume that the deceleration stop input is effective even if the axis is not operating.

PTP Command

Servo unlock and error counter reset operations are executed for the axis on which you
executed servo unlock and error counter reset outputs. All other operating axes continue with
their positioning according to the PTP command.
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Linear Interpolation/Circular Interpolation Command

Servo unlock and error counter reset operations are executed for the axis on which you
executed servo unlock and error counter reset outputs. Other interpolation axes stop as
follows, according to the setting of the memory operation parameter [Interpolation Axis Stop
Method].

Interpolated axis

stopping method Stopping operation

Interpolation path | Because you cannot specify this, it functions as the single axis deceleration stop
deceleration stop | under this setting.

The axis on which you execute a deceleration stop decelerates to a stop
Immediate stop according to the axis parameter [Single Axis Deceleration Time at Interpolation].
Other interpolated axes stop immediately.

The axis on which you execute a deceleration stop decelerates to a stop
RUN OFF according to the axis parameter [Single Axis Deceleration Time at Interpolation].
Other interpolated axes make free-running stop.

Allinterpolated axes, which include the axis on which you execute a deceleration
stop, decelerate to a stop according to the parameter [Single Axis Deceleration
Time at Interpolation] of each axis.

Single axis
deceleration stop

Applicable axes to be stopped by interpolation commands are the interpolated axes, not
memory configuration axes.

Therefore, if axes 1 and 2 are interpolated under a task of axis configuration of axes 1 to 4,
only axes 1 and 2 can be stopped. Stopping operation and RUN OFF can not be applied to
axes 3 and 4.

I Occurrence of Error

If an error occurs, the axes decelerate to a stop, as a rule.

Upon occurrence of the emergency stop, limit input or a sensor error in the drive alarm,
however, the operation of the axis that generated the error conforms to the input signal function
setting parameter of each axis.

+ If a deceleration stop is executed due to a memory operation error, the operation is the same as
the memory operation stop.

+ In case of an axis error, a memory operation error (configuration axis error, error code: 6C02)
occurs to the task of the configuration axes this axis belongs to, and the operation is the same as
the memory operation stop.

+ For the immediate stop, limit input or a sensor error in the drive alarm, if the specified stopping
method is not deceleration stop, the operation is the same as the Servo Unlock Memory area or
Error Counter Reset Memory area and each axis.
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7-3 Memory Operation

Stopping on Interpolation Path

7-37

If you execute a deceleration stop during continuous interpolation operation, the axes
decelerate without deviating from the path. The applicable deceleration time conforms to the
deceleration time in the sequence. If you execute a deceleration stop over multiple sequences,
the deceleration curve changes based on the deceleration time in each sequence. The
sequence number changes in the same manner as during normal operation.

Sequence 1 deceleration curve

Speed Deceleration stop )
A execution Sequence 2 deceleration curve
I -\
| \
| | \ Sequence 3
| : \ deceleration curve
I \
I | \
I | \
| | | | \
1y | I AY N
[} | ' \ ,Time
< U \I/ | N
~ e 7 N
Sequence 1 S}quence 2 Sequen#e 3
_ < N Internal sequence number when
= Sequence 1 “s Sequence 3 “1 deceleration stop is complete = 3
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7-4 Linear Interpolation

Linear interpolation is a function to perform positioning with axes 1 to 4 so that the point at
which the axis currently stops and the specified point are aligned on a straight line.
For setting details, refer to "Linear Interpolation Operation" on page 7-21.

The chart below shows a linear interpolation of 2 axes, namely axes 1 and 2, from point A to
point B.

Fy

Lx

Axis 2 movement Fx

Axis 1 movement

F: Specified interpolation feeding speed

Fx: Interpolation feeding speed based on expansion of F to axis 1

Fy: Interpolation feeding speed based on expansion of F to axis 2

Ta: Interpolation acceleration time

Td: Interpolation deceleration time

If the amount of movement along the path is given by L and amounts of movement of axes 1
and 2 by Lx and Ly, Fx and Fy can be expressed by the formula below:

Lx

Fx = L x F
L
Fy = Ly><F

EI Precautions for Correct Use

+ The status of each axis during interpolation operation, interpolation axis accelerating, constant-
speed movement, or decelerating, is not the output of the independent status of the axis, but the
status of the path.

Accordingly, all interpolation axes have the same status during interpolation operation.
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7-4 Linear Interpolation

Linear Interpolation Speed

You can select the speed of each axis during linear interpolation via [Interpolation Speed
Specification Method] of the sequence data.

Under [Interpolation Speed Specification Method], specify [Specify Interpolation Path Speed]
or [Maximum Speed Specification].

I Interpolated path speed designation

Although the interpolated path speed conforms to [Interpolation Speed] of the sequence data,
the speed of each axis is determined by the calculation formulas below (the same calculation
formulas also apply to linear interpolation that involves 2 or 3 axes).

Example) Simultaneous linear interpolation of 4 axes

Speed of axis 1 = Interpolation speed x Movement of axis 1 / Total movement
Speed of axis 2 = Interpolation speed x Movement of axis 2 / Total movement
Speed of axis 3 = Interpolation speed x Movement of axis 3 / Total movement
Speed of axis 4 = Interpolation speed x Movement of axis 4 / Total movement

Total movement =,/ Axis 1 movement? + Axis 2 movement? + Axis 3 movement? + Axis 4 movement?

If you break down the interpolation speed into the speed of each axis according to the above
formulas and that speed exceeds the [Maximum Speed] parameter of the applicable axis, the
interpolation speed is automatically lowered so that you can operate any of the axes that
perform linear interpolation at the maximum speed.

Memory Operation H

I Maximum speed designation

Automatically calculate the interpolation speed so that you can operate any of the axes at the
[Maximum Speed] of the axis parameter.
Under this specification, [Interpolation Speed] of the sequence data is disabled.
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Interpolation Acceleration Time and Interpolation Deceleration Time

Set the acceleration time and deceleration time of interpolation control.
For the interpolation acceleration time and interpolation deceleration time, [Interpolated
Acceleration/Deceleration Time Selection] determines the operation.

I Interpolated Acceleration/Deceleration Time Selection

Under interpolated acceleration/deceleration time selection, you can select [Acceleration/
deceleration specified] or [Time specified].

Use [Acceleration/deceleration specified] to shorten the positioning time of linear interpolation
which involves only 1 axis.

Fixed acceleration

Maximum e
speed /

_———Yy
N

(2) Speed change
target speed /

i
1
1
1
1
1
1
1
1
1
1
1
:
i
ﬁl\
1
L

N\

[ (-

(1) Target speed | /
during starting

~
~

|

l

1
————

1

1

1

1
—_————d
P S

Starting speed  Suinininie i R (i
|
/\ |
A <>
hY.d
, Taz2| «
TA
[During starting] [During speed change] [During deceleration]
TA: Acceleration time TA: Acceleration time TD: Deceleration time

Ta1: Actual acceleration time ~ Ta2: Actual acceleration time ~ Td: Actual deceleration time
A: Degree of acceleration ~ A: Degree of acceleration D: Degree of deceleration

Fixed acceleration/deceleration time
Maximum e
speed

(2) Speed change .
target speed

(1) Target speed
during starting

Starting speed

[During starting] [During speed change] [During deceleration]
TA: Acceleration time TA: Acceleration time TD: Deceleration time
A1: Degree of acceleration A2: Degree of acceleration D: Degree of deceleration
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7-4 Linear Interpolation

Stepping Motor Usage Precautions

When you perform continuous linear interpolation operation with stepping motors, use [1:
Automatic] for [End Pattern] of the sequence data.

During interpolation, the axes start at the target speed and acceleration/deceleration time upon
a start command. Accordingly, high pulses may be output suddenly or pulse output may stop
abruptly if you select [Continuous 1 to 3] for [End Pattern]. The motor may not be able to
accommodate such changes in pulses and step out as a result.

For example, you started axis 1 to execute the linear interpolation operation that involves 2
axes, namely axes 1 and 2 as follows.

The movement of axis 2 from point A to point B is 0.

Axis 2
(pulses)

Axis 1
(pulses)

Memory Operation H

Position path

The interpolation speed until point A is given by a, while the interpolation speed until point B
and thereafter is given by b. If you select [Continuous 1 to 3] for [End Pattern], the interpolation
speed and speeds of axes 1 and 2 are calculated as follows, and accordingly abrupt output or
stopping of pulses occurs.

Interpolation speed

(Pps) End pattern: Continuous
a
b :
Time
Point A Point B
Axis 1 speed | :
(pps) i ,Sudden pulse output
b ; -,
acos g oot ' | =—Pulse output stops
bcos@ [---------f------------ N e

Axis 2 speed
(pps)

asin 0
bsin

7-41

Time

E :Sudden pulse output

v

Time

Pulse output stops
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7-5 Circular Interpolation

In circular interpolation, 2 axes perform positioning in a circular pattern between the start point
and end point.

For setting details, refer to "Circular Interpolation” on page 7-23.

In circular interpolation control, you must specify all interpolated axes as linear axes.

For the setting method of linear axes, refer to "Command Position Unit Setting" on page 5-30.
You can use the methods below to specify circular interpolation:

Command

method Description

Circular Use the present position as the start point and specify the end point, center point and

Center rotation direction, to perform circular interpolation.
Specification
. Use the present position as the start point and specify the end point, radius and rotation
Radius o : . . . "
Specification direction, to perform circular interpolation. If you specify the same position as the start

point and end point, an error occurs.

Use the present position as the start point and specify the end point and passing point,
to perform circular interpolation.

Passing point | Specifying 3 points, namely the start point, passing point and end point, determines the
Specification | rotation direction. Accordingly, the specification of circular direction is ignored. If the
start point and end point are the same, however, the rotation direction is not determined
and thus follows the circular direction.

The rotation direction is determined by the path direction on the coordinate plain formed by the
vertical and horizontal axes. Of circular axes, the axis with higher priority is the horizontal axis.
The priorities are assigned to each axis as follows: axis 1 (highest) > axis 2 > axis 3 > axis 4
(lowest).

Axis 2

(vertical axis) Counterclockwise Clockwise direction

directio’V \

Center point of the circle |-------f------- 7777777777

Start point End point

Center point of the circle  Axis 1
(horizontal axis)

|E| Precautions for Correct Use

+ The status of each axis during interpolation operation, interpolation axis accelerating, constant-
speed movement, or decelerating, is not the output of the independent status of the axis, but the
status of the path.

Accordingly, all interpolation axes have the same status during interpolation operation.

+ An attempt to execute circular interpolation will generate an error and fail if the limit input of any
one of the configuration axes within the task is ON.
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7-5 Circular Interpolation

H

Memory Operation

7-43

@ Reference

If the start point and end point are clear and you want to perform avoidance operation along
the circular path, circular center specification is useful.

Essentially, circular center specification calculates the center point to perform complete
circular operation.

In avoidance operation, however, it is difficult to obtain the center point accurately, although
the start point and end point are clear.

If you specify the center point offset, therefore, calculate the average of two radii, namely the
radius of specified center point to start point and radius of specified center point to end point,
and recalculate the center point from that radius to perform normal circular interpolation. The
specified rotation direction is maintained.

Compensation
End center point

R
Start
point
User-specified
7 N -
e center point . ---
. Compensation o
[ ) center point T
User-specified -~ Start
center point point

~~" End point

’ -

/,«./ Compensation center point

-7 User-specified center point
/'/ Start point
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7-6 Timing Chart

This section explains the timing charts for using the Memory Operation Start Bit and Memory
Operation Independent Start Bit. Axis 1 is used as an example.

Operation Preparation

Before you perform memory operation, this section explains the Sequence No. Enable and
Memory Operation Start Available Memory areas.

I Sequence No. Enable

Use sequence No. enable to specify the sequence number from which to start operation.
After you set the sequence number and sequence No. enable is turned ON, execute the
specified sequence number the moment memory operation independent start or memory
operation turns ON.

The chart below shows a timing chart when you set the end pattern of each sequence data with
axis 1 of a 4-axis PCU as an example.

Continuous 1 for sequence No. 10 and No. 20, automatic for sequence No. 11, END command
for sequence No. 12, and individual for sequence No. 21.

Task 1
Saesquence No. | 000A hex(10) [ 0014 hex(20)

S No.
Sedeneete- | [
Memory operation _,_| |_|

Speed .
Pulse output .

' Sequence :

| No. 10 'Sequence equence ' Sequence

; iNo. 11 y/_No.20 ; No.21 ' Time
Task 1 - H , ' I !
Executing sequence__ | 000Ahex | 0008 hex |4 [000A hex| 00014 hex | 0015 hex | 0016 hex

No. (10) an | (o) (20) 1) (22)

000C hex
(12)

@ Reference

+ To perform memory operation for the first time, you must set a sequence number and turn ON the
Sequence No. Enable Memory area.

+ The sequence number is cleared upon servo lock, Origin Search, Origin Return, or present position preset.

+ An error occurs if you perform memory operation without specifying a sequence number when the
sequence number has not been set.

+ When you start memory operation based on a sequence number which is different from the execution sequence
number, you must set the sequence number again and turn ON the Sequence No. Enable Memory area.

I Memory Operation Start Available

This turns ON at a task start reception. This remains OFF while the task configuration axes are
busy or a task function is in progress.

You must write the program so that it turns ON the Memory Operation Start Bit or Memory
Operation Independent Start Bit while the Memory Operation Start Available Flag is ON.
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7-6 Timing Chart

Timing Chart for Memory Operation

I Memory Operation Independent Start

Use the Memory Operation Independent Start Bit to make a stop for each sequence data.
With the Memory Operation Independent Start Bit, the completion pattern is always deemed
individual regardless of the pattern which is set in the sequence data, and therefore operation
stops after each start.

You can use individual memory operation for debugging programs by step execution.

The chart below shows a timing chart when you set the completion pattern of each sequence
data with axis 1 of a 4-axis PCU as an example.

Continuous 1 for sequence No. 1 and No. 10, automatic for sequence No. 2, and individual for
sequence No. 11.

Task 1
Sequence No. | 0001 hex(1) | 000A hex(10)

S No.
Sodberceto._| [
Memory operation |_| |_| |_|

independent start H

Sequence
Pulse output ~ Speed | ' Sequence ! [\cjlo, 10 |

AN

Memory operation

completed _l '_| '_‘ |_‘

Memory operation i .

busy yop _! I_l l—‘ |_!

Waiting for memor ' ! |

operatsi;on y _l |_| l_l I_[ e

E?(Selz:l]ting sequence | 0001hex | 0002hex | [000A hex]| 000B hex | 000C hex
0003 hex

®)

If you turn ON the Memory Operation Independent Start Bit again while sequence No. enable
is OFF, the sequence number to be executed changes as follows.

Condition immediate before Individual memory operation turns OFF to ON while
Start End pattern sequence enable remains OFF.
Memory L Last executed sequence number + 1
: Individual
operation .
. Automatic
independent .
Continuous 1to 3
start
Individual Last executed sequence number + 1
Memory
operation start Automatic Stopping never occurs under this condition.
Continuous 1 to 3
[END] under [Command] Sequence number that was effective when you last turned ON
sequence No. enable
. Execute again the sequence number under which operation
Deceleration stop stopped
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I Memory Operation

Execute memory operation from a desired sequence number according to the end pattern for
each sequence data.

if you execute a sequence number whose end pattern is set to [Individual], operation stops
upon completion of positioning.

Since the sequence number is updated to the next number, the next sequence number is
executed when [Memory Operation] turns ON again.

The chart below shows a timing chart when you set the end pattern of each sequence data with
axis 1 of a 4-axis PCU as an example.

Continuous 1 for sequence No. 1 and No. 4, individual for sequence No. 2, automatic for
sequence No. 3 and No. 5, and END command for No. 6.

Task 1
Sequence No. 0001 hex (1)

Sequence No.

Enable !
Memory operation _,_| | |_|
Speed | S 3 Sequence S 3 S
: equence | equence! equence
Pulse output ‘ NO?‘Z ", No.3 Noq5 ! (No(.:lZ
Sequence < ‘
ot ot 1\
; : — ‘ : — 3 — Time
Memory operation ‘ - ] ‘
completed _| : |_| : ; b ; |_
Memory operation \ : : ‘ ‘
Dusy - U s = L
Waiting for memory f ‘ f : ! ! ‘
operation _| |_| . |_
Eask 1t_ | 0001 hex [0002hex] 0003hex | 0004 hex  [0005hex[A] 0001 hex 0002 hex[0003 hex
xecuting sequence
No. (1) @) ©) (4) 5 | (1) ) @)
0006 hex

(6)

The sequence number to execute when you turn ON the Memory Operation Start Bit again
while the Sequence No. Enable Bit is still OFF is the same as for the Memory Operation
Independent Start Bit.

@ Reference

+ The positioning operation completed bit in the Axis Status Memory area does not change during
the memory operation. Use the memory operation completed bit or the M code in the Memory
Operation Status Memory area when you check the completion of the memory operation.
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Data Change Timings

You can change the position data, speed data, acceleration time, and other sequence data
during memory operation. If the end pattern is set to continuous 1 to 3, however, changing the
data may be delayed.

For a succession of sequence data with continuous 1 to 3 end patterns, up to five sets of
sequence data, which include the current sequence data, are read in advance. Therefore,
changes that you make to the fifth or subsequent sequences from the current sequence will be
made. If you change any earlier sequences, the changes are made when you execute the
sequence again.

H

If the speed data and position data
for sequence n+3 is changed here,
sequence n+3 will be performed

g according to the changed data. Sequence data to be changed

— Speed

wid

© . .

- . i

()] ,

S | ' ’

g E E E

(] Sequence n Sequence n+1 Sequence n+4 Sequence n+5

E Operation pattern:; Operation pattern:f Operation pattern: | Operation pattern:
Continuous » Continuous ' ! Continuous ' Individual

> Time

If there is a succession of sequences with “continuous” end
patterns in the PCU, the data for up to five sequences is
read when memory operation is started. When the
reference output for the sequences that were read first is
completed (i.e., when reference output for the next
sequence data is started), data for sequence n+5 is read.

A
Y
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7-7 Acceleration/Deceleration Operation

The operation time based on the acceleration time and deceleration time which you specified
in the sequence data, is determined by the axis parameter [Acceleration/Deceleration Time
Selection].

Similarly, the operation time based on the interpolated acceleration time and interpolated
deceleration time is determined by the sequence data [Interpolation Acceleration/Deceleration
Time Selection].

If you specify [0: Acceleration/deceleration specified] under [Acceleration/Deceleration Time
Selection] or [Interpolation Acceleration Time Selection], the time to reach [Maximum Speed]
from [Starting Speed] is the acceleration time, while the time to reach [Starting Speed] from
[Maximum Speed] is the deceleration time.

If you specify [1: Time specified], the acceleration time and deceleration time are the time
needed to reach the target speed from the present speed.

This section explains the acceleration time and deceleration time when you specify [O:
Acceleration/deceleration specified] under [Acceleration/Deceleration Time Selection] or
[Interpolation Acceleration/Deceleration Time Selection].

Calculation of Basic Acceleration/Deceleration Time

Acceleration time T1 and deceleration time T2 are determined by the formulas below:

Acceleration time T1 = (V1 - V0) / (Vmax - V0) x Ta
Deceleration time T2 = (V1 — V0) / (Vmax — V0) x Td

+ Parameters to use: 2 parameters below which you specified by axis parameters
+ Maximum speed Vmax (pps)
+ Starting speed VO (pps)
+ Data to use: 4 data below which you specified in the Direct Operation Command
Memory area
+ Position command
+ Command speed V1 (pps)
+ Acceleration time Ta (ms)
+ Deceleration time Td (ms)

Speed

Maximum speed specified Acceleration time Ta | Deceleration time Td

with parameters Vmax f----4---------------- e R e

Speed command V1

Starting speed specified ' | ) '
with parameters VO | ----{--------- Foeen-- D EEECEEEEE R R

0 ———

Acceleration time T1 Deceleration time T2

Time
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7-7 Acceleration/Deceleration Operation

7-49

@ Reference

+ The command speed is calculated as follows when override is enabled:
Command speed = Command speed in [Direct Operation Command Memory Area] X
Override in [Manual Operation Command Memory Area] / 100
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Calculation of Acceleration/Deceleration Time in Continuous Positioning

The example below assumes that the completion pattern of sequence data is continuous 1.
It shows as an example, calculation formulas for acceleration time and deceleration time based
on execution of sequence No. 0 to 2.

Acceleration time T1 = (V1 - V0) / (Vmax — V0) x Ta1
Acceleration time T2 = (V2 - V1) / (Vmax — V0) x Ta1
Deceleration time T3 = (V2 - V3) / (Vmax — VO0) x Td2
Deceleration time T4 = (V3 — VO0) / (Vmax — VO0) x Td3
+ Parameters to use: 2 parameters below which you specified by axis parameters
¢ Maximum speed Vmax (pps)
+ Starting speed VO (pps)
+ Data to use: Data below which you specified in the sequence data
No. 0 + Command position
+ Starting speed VO (pps)
¢+ Command speed V1 (pps)
+ Acceleration time  Ta1 (ms)
¢+ Deceleration time  Td1 (ms)
No. 1 + Command position
+ Starting speed VO (pps)
¢+ Command speed V2 (pps)
+ Acceleration time  Ta2 (ms)
+ Deceleration time  Td2 (ms)
No. 2 + Command position
+ Starting speed VO (pps)
¢+ Command speed V3 (pps)
+ Acceleration time  Ta3 (ms)
¢+ Deceleration time  Td3 (ms)

In the case of continuous 1, use the acceleration time or deceleration time under the present
sequence data until the sequence data changes to the next one, as shown by the above
calculation formulas.

If the speed under the next sequence data to be executed is higher than the present speed,
use the acceleration time. If the speed under the next sequence data to be executed is lower
than the present speed, use the deceleration time.

Speed

Sequence No. 0 | Deceleration time No.1 Deceleration time No.2
T

Speed command V2 |----

Speed command V1 ----

Speed command V3 ----

Starting speed VO | ----

0 i — — I !

Acceleration Acceleration Deceleration Deceleration
time T1 time T2 time T3 time T4
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7-8 Sample Program

7-8 Sample Program

I
This section shows a sample program in which the axis is started by the operation specified
below.
This sample only uses axis 1 in task 1.

% Reference

+ In this sample program, change only the necessary parameters and use other parameters with
default values. If you change any of the remaining parameters, the operation below may not be
achieved.

Description of Operation

Set the mechanical configuration and machine movement as follows.

I Mechanical Configuration

+ Set the encoder resolution to 2,000 pulses/rotation.

+ Use a Servomotor whose rated rpm is 3,000 r/min.

+ The workpiece advances by 5 mm per motor rotation.

+ Use [mm] as the unit system and issue commands in units of 0.01 mm.

I Machine Movement

+ Position axis 1 to a 150.00-mm position at a speed of 250 mm/s by relative movement and then
further move the axis to a 100.00-mm position at a speed of 100 mm/s to complete the positioning.

+ Output M code No. 500 during low-speed movement.

+ Set the maximum speed to 250 mm/s (3,000 r/min).

+ Set both the acceleration time and deceleration time to 0.1 s as fixed acceleration.

+ To use a Servomotor, set the starting speed to [0].

+ Use [Automatic] as the completion pattern.

+ Set the Manual Operation Command Memory area to start from W000 word, Memory Operation
Output Command area from W120 word, and Memory Operation Input Command Memory area
from W140 word.

+ Do not change the speed by the override.

Speed

250 mm/s

150 mm 100 mm/s

100 mm

¥ Y Time

M code 500
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Parameter Settings

Change the necessary parameters according to the operation.
Change only the parameters relating to task 1 and axis 1.

I Changing of Common Parameters

Set 3 parameters: [Manual Operation Command Memory Area], [Memory Operation Output
Command Memory Area] and [Memory Operation Input Command Memory Area]. For details
on common parameters, refer to "Common Parameters" on page 5-6.

Setting of Manual Operation Command Memory Area
Set [W000 word] for the Manual Operation Command Memory area.
When you set the common parameters, the Manual Operation Command Memory area is
allocated as follows.

Words Name Bit Bit name

WO000 | Axis 1 Manual 0 Servo lock
Operation Command
Memory area

—_

Drive alarm reset output

Error counter reset output

Torque limit output

General-purpose output

Override valid

JOG/Inching speed selection

Forward direction JOG/Inching

Reverse direction JOG/Inching
MPG valid

©| 0| N[O O] A WO DN

-
o

Origin Search

11 Origin Return
12to 13 | Not used

14 Deceleration stop
15 Servo unlock
WO001 Axis 1 override O0to15 -
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7-8 Sample Program

Memory Operation Output Command Memory Area

Set [W120 word] for the Memory Operation Output Command Memory area.
When you set the common parameter, the Memory Operation Output Command Memory area

is allocated as follows.

Words Name Bit Bit name Function
W120 | Task 1 memory Sequence No. Specify whether to enable/disable the sequence
operation 0 enable number for Operation Data area at memory
command operation start.
1 Memory operation | Memory operation starts the moment the bit
start turns ON.
Memory operation | Memory operation starts the moment the bit
2 independent start | turns ON. Perform independent operation,
except when you set END under [Command].
3 Not used Do not use.
4 M code reset This resets M codes.
5 Teaching Perform teaching the moment the bit turns ON
(monitor type).
6 to 14 | Not used Do not use.
15 Memory operation | Memory operation decelerates to a stop the
stop moment the bit turns ON.
W121 | Task 1 sequence 0to 15 Specify the start sequence number of memory operation.
No.
W122 | Task 1 teaching Set the position data number (sequence number) to use in position
address 0to 15 | teaching.

Set in hexadecimal.

Memory Operation Input Command Memory Area

Set [W140 word] for the Memory Operation Input Command Memory area.
When you set the common parameter, the Memory Operation Input Command Memory area

is allocated as follows.

Words Name Bit Bit name Function
W140 | Task 1 memory 0 Sequence No. This turns ON at a sequence number enable
operation enable received reception.
command Memory operation | This turns ON at a memory operation reception.
received 1 ;
start received
Memory operation | This turns ON at a memory operation
2 independent start | independent start reception.
received
3 M code reset This turns ON at a M code reset reception.
received
4 Teaching This turns ON at a teaching reception.
received
5to 14 | Not used Do not use.
15 Memory operation | This turns ON at a memory operation stop

stop received

reception.

7-53
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Words Name Bit Bit name Function
W141 | Task 1 memory Memory operation | This remains ON while a task command is in
operation 0 busy progress.
command status This remains ON while a task configuration axis
is busy or task function is in progress.
Memory operation | This turns ON at a task start reception. This
1 start available remains OFF while a task configuration axis is
busy or task function is in progress.
2103 | Not used Do not use.
4 During memory This remains ON while decelerating after
operation stop input | receiving a memory operation stop command.
5107 | Not used Do not use.
Memory operation | The Memory Operation Start Invalid Flag turns
start invalid ON when an error occurs, such as a memory
8 operation duplicate start error, due to a problem
in the execution conditions or command values
when a command for memory operation is
executed.
9 Teaching invalid | This turns ON when the PCU could not receive
a teaching command.
10to 11 | Not used Do not use.
Memory operation | This turns ON when memory operation stops for
12 stop executed a memory operation stop command, error stop,
or a command with an individual axis stop
during memory operation.
13 Memory operation | This turns ON when memory operation is
completed completed normally.
14 Teaching This turns ON when the PCU completes the
completed execution of a teaching command.
15 Not used Do not use.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Words Name Bit Bit name Function
W142 | Task 1 memory 0 During memory This remains ON while memory operation is not
operation control operation stop executed.
status Memory operation | This remains ON while memory operation is on
waiting standby.

1 This remains ON while the memory operation
stops without END executed after you start the
memory operation.

During memory This remains ON while the axis is operating

2 operation axis during memory operation. This remains ON

operation while any configuration axis is not stationary.

3 Condition input This remains ON while the PCU is waiting for the

waiting input of conditions during memory operation.

7 4 Dwell timer This remains ON while the PCU is waiting for
waiting the dwell timer during memory operation.
M code reset This remains ON while the PCU is waiting for

5 " . .

c waiting the M code reset during memory operation.
(©)
- 6 M strobe This remains ON while a M code command is
E output during memory operation.
8_ 7t09 | Notused Do not use.
O 10 Memory operation | This turns ON when the task function generates
E‘ execution error an operation error.
g 11 Memory operation | This turns ON when a warning occurs.
) warning
= 12 Memory operation | This turns ON when a memory operation error
error occurs.
13 to 15 | Not used Do not use.
W143 | Memory operation 0to 15 Return a code that corresponds to each memory operation error.
error code
W144 | Executing 0to 15 Return the executing sequence number of memory operation.
sequence No.
W145 | M code 0 to 15 | Return the M code (output code) of memory operation.

I Changing of Axis Parameters

First, change [Command Position Unit Setting]. For details, refer to "Command Position Unit
Setting" on page 5-30.

Set as follows according to the mechanical configuration.

Parameter name Function Set value Unit
Display Unit Select the unit of command values. 1 B
0: pulse, 1: mm, 2: degree, 3: inch

Command Pulse | Set the number of pulses per 1 motor
Count Per Motor rotation. 2,000 Pulse
Rotation
Work Travel Set the amount of the workpiece movement . .

. . Display unit
Distance Per per 1 motor rotation. 5 [mm]
Motor Rotation
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Parameter name Function Set value Unit
Unit Multiplier Set the ratio relative to the amount of the
workpiece movement per 1 motor rotation. o B
0: 1 time, 1: 10 times, 2: 100 times,
3: 1000 times, 4: 10000 times
*1.Setting this selects [0.01 mm] as the command unit.
Next, change [Acceleration/Deceleration Setting]. For details, refer to "Acceleration/

Deceleration Setting" on page 5-23.

Similarly, set as follows according to the mechanical configuration.

Parameter name Function Set value Unit
Maximum Speed Specify the maximum speed of the axis. Command unit/s
25,000
[0.01 mm/s]
Starting Speed Specify the starting speed of the axis. 0 Command unit/s
[0.01 mm/s]
Acceleration/ Select how to specify the acceleration/
Deceleration Time | deceleration time.
Selection 0: Time from starting speed to maximum
speed of each axis (Acceleration/ 0 -

deceleration specified)
1: Time from present speed to target
speed of each axis (Time specified)

@ Reference

+ Because you have changed the maximum speed to [250.00 mm/s], the values of [Origin Search Speed],
[JOG/Inching Speed] and other speed-related parameters may exceed the maximum speed. For those
parameters that exceed the maximum speed, reset the set value lower than the maximum speed.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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7-8 Sample Program

I Changes to Memory Operation Parameters

Select the configuration axes of the task. Use task 1 to operate only axis 1.
For details, refer to "Configuration Axis" on page 5-57.

Parameter name Function S Unit
value
Configuration Select the configuration axes of the task.
Axis Bits 00 to 03 correspond to axes 1 to 4, respectively.
0: Not use as configuration axis
1: Use as configuration axis
0000 hex: Not use this task
0001 hex: Use axis 1 only 0002 hex: Use axis 2 only 0001
0003 hex: Use axes 1 and 2 0004 hex: Use axis 3 only hex -
0005 hex: Use axes 1 and 3 0006 hex: Use axes 2 and 3
0007 hex: Use axes 1to 3 0008 hex: Use axis 4 only
0009 hex: Use axes 1 and 4 000A hex: Use axes 2 and 4
000B hex: Use axes 1,2and 4  000C hex: Use axes 3 and 4
000D hex: Use axes 1,3and 4 000OE hex: Use axes 2 to 4
00OF hex: Use axes 1 to 4
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Memory Operation Data Settings

Set data for sequence No. 1 and No. 2 according to the operation.

I Setting of Sequence No. 1

Set the sequence data for moving the axis to 150.00 mm at a speed of 250 mm/s according to
the movement of the machine.

Set

Data name Function Unit
value
Axis 1 command | Set the position data. Command
position 15000 unit
[0.01 mm]
Command Select [Positioning Operation Linear Interpolation 3 B
Operation].
Sequence start Use a memory operation condition data number to set
condition the start condition. 0 -
Set [No Start Condition].
Sequence skip Use a memory operation condition data number to set
condition the start condition. 0 -
Set [No Condition].
End pattern Set the operation end pattern.
0: Individual
1: Automatic
2: Continuous 1 (Until the next sequence speed)
3: Continuous 2 (Acceleration/deceleration starts at the 1 -
next sequence)
4: Continuous 3 (Pass: Superimpose deceleration of the
present sequence and acceleration at the next
sequence)
Dwell timer If the end pattern is independent or automatic, set a
dwell time. 0 B
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
Positioning Select the in-position check that applies when the
completion input operating axis stops. 1 _
monitor valid 0: Not wait for the positioning completion
1: Wait for the positioning completion
M code Set the M code after positioning completed.
0: Without M code
1 to 499: M code that waits for the M code reset 500 -
500 to 999: M code that does not wait for the M code
reset
Axis specification | Set the axis to start. Issue a start command when each
bit turns ON.
Bit 0: Axis 1
Bit 1: Axis 2 0001 hex -
Bit 2: Axis 3
Bit 3: Axis 4

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Memory Operation H

7-59

Data name Function S Unit
value
Position Select whether to set the command position as a
specification relative position or absolute position. When each bit is
ON, itindicates relative position specification. When the
bl_t |s_OF.F, it indicates absolute position specification. 0001 hex _
Bit 0: Axis 1
Bit 1: Axis 2
Bit 2: Axis 3
Bit 3: Axis 4
Axis 1 command Set the target speed at which each axis performs Command
speed positioning operation (PTP). 25,000 unit/s [0.01
mm/s]
Axis 1 acceleration | Set the acceleration time to be used when you perform
. e . 100 ms
time positioning operation (PTP).
Axis 1 Set the deceleration time to be used when you perform
100 ms

deceleration time

positioning operation (PTP).

I Setting of Sequence No. 2

Set the sequence data for moving the axis by 100.00 mm at a speed of 100 mm/s and stopping
it according to the movement of the machine.

Data name Function 2l Unit
value
Axis 1 command | Set the position data. Command
position 10,000 unit
[0.01 mm]
Command Select [Positioning Operation]. - -
Sequence start Use a memory operation condition data number to set
condition the start condition. 0 -
Set [No Start Condition].
Sequence skip Use a memory operation condition data number to set
condition the start condition. 0 -
Set [No Condition].
End pattern Set the operation end pattern.
0: Individual
1: Automatic
2: Continuous 1 (Until the next sequence speed)
3: Continuous 2 (Acceleration/deceleration starts at the 1 -
next sequence)
4: Continuous 3 (Pass: Superimpose deceleration of the
present sequence and acceleration at the next
sequence)
Dwell timer If the end pattern is independent or automatic, set a
dwell time. 0 B
0: No dwell time
0.01 to 10.00s: Dwell time (10 ms unit)
Positioning Select the in-position check that applies when the
completion input operating axis stops. 1 3
monitor valid 0: Not wait for the positioning completion

1: Wait for the positioning completion
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Data name Function = Unit
value
M code Set the M code after positioning completed.
0: Without M code
1 to 499: M code that waits for the M code reset 0 -
500 to 999: M code that does not wait for the M code
reset
Axis specification | Set the axis to start. Issue a start command when each
bit turns ON.
Bit 0: Axis 1
Bit 1: Axis 2 0001 hex -
Bit 2: Axis 3
Bit 3: Axis 4
Position Select whether to set the command position as a
specification relative position or absolute position. When each bit is
ON, itindicates relative position specification. When the
b|‘t |s.OF.F, it indicates absolute position specification. 0001 hex _
Bit 0: Axis 1
Bit 1: Axis 2
Bit 2: Axis 3
Bit 3: Axis 4
Axis 1 command Set the target speed at which each axis performs Command
speed positioning operation (PTP). 10,000 unit/s [0.01
mm/s]
Axis 1 acceleration | Set the acceleration time to be used when you perform
. . . 100 ms
time positioning operation (PTP).
Axis 1 Set the deceleration time to be used when you perform
C . : 100 ms
deceleration time | positioning operation (PTP).
I Setting of Sequence No. 3
Set END for the sequence.
Data name Function S Unit
value
Command Select [END]. - -
Sequence start Use a memory operation condition data number to set
condition the start condition. 0 -

Set [No Starting Condition].
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7-8 Sample Program

Ladder Program

The figure below shows the ladder program.

W141.01 W141.04 W140.01 W142.10 W142.12 W120.01
1] | | | | | |
Il 11 /f /f /f /f
Operation  Memory Memory Memory Memory Memory Memory Operation
start switch operation stat Operation | operation  operation operation Start Bit
available Stop Input | start execution  error
W120.01 Flag received error
| |

11
Memory Operation Start Bit

W120.01
i i I I MOV Setting of
Memory Sequence No. 40001 sNeO(?u1ence
Operation setting switch
Start Bit W121

W120.00

O

Sequence No. Enable
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7-9 Monitoring with the CX-Programmer

I
You can use CX-Programmer to monitor memory operation.

Monitoring Memory Operation

This section explains the procedure to monitor memory operation.

1. Connect the CX-Programmer to the PLC.
2. Start the PCU Setting Window.

3. Click the [NC Unit] menu and select [Memory Operation Monitor].
The following dialog box appears and monitoring memory operation will be enabled.

Memory Dperation Monitor - New Unit[Unit Model: CI11%-NC234 Unit No.0] x|

E!:':mon lﬁ | Az lﬁ |

Tazkl w | Avis2 IS ,ﬁ |F!everse Direction Limit Errar

Task2 |oooa | Suis3 (0000 |

Task3 [oooo | Az nooa |

— Task Statuz Agis Operation |nformation

o sgig”  Command Position 50000 Pulse
Stop Completed B Sequence Mo m Feedback Poszition [ 193570 Pulse
Operation Completed Bl M Code Iﬁ Stop Completed m

Errar Limit W alue between Axes Iiﬂ Positioning Completed  [&H

02 wisi  Command Posiion [ 30000 Pulse
Stop Completed B Sequence Mo m Feedback Position W Pulze
Operation Completed B M Code m Stop Completed | orr |

Eror Limit ¥alue betweendwes | 0 Positioning Completed (0w

0z | sisl  Command Pozition [ 30000 Pulse
Stop Completed EEd  Sequence Mo m Feedback Position IW Pulze
Operation Completed EEM M Code m Stop Completed m

Error Limit W alue between Axes liﬂ Positioning Completed o]

04 swize  Commatd Pozitian IW Pulze
Stop Completed EE  Sequence Mo m Feedback Pogition [ 30000 Pule
Operation Completed R M Code m Stop Completed ma

Emor Limit Valug betweendwes [ 0 Positioning Completed  foma]
00| o [ 02|03 04|05 o6 or o809 0] 11| 12]13]14] 15
Vo9 o et et et et e e )
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7-10 Memory Operation Preview with CX-Programmer

7-10 Memory Operation Preview with CX-
Programmer

The memory operation preview allows you to check the suitability of the data set in a memory
operation table before transferring the data to the actual system. You can display graphs of
axis positions and speeds plotted against time or paths of 2-axis interpolation.

Memory Operation Preview

The memory operation preview provides the following advantages.

+ Malfunctions caused by setting mistakes can be prevented.
+ Causes of operating problems that occur when debugging on the actual system can be easily
isolated.

I Procedure

Perform the following procedure to use the memory operation preview.
1. Create the data in the memory operation table.

2. Start the memory operation preview and confirm the suitability of the data by
displaying graphs of axis positions and speeds plotted against time or tracks of 2-
axis interpolation.

3. Correct or adjust the data.
4. Confirm the data again using the memory operation preview.

By repeating steps 3 and 4 until the data is suitable, confirmation work and time on the actual
system is reduced and debugging is completed quickly.
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I Starting the Memory Operation Preview Operation

There are three ways that you can use to start the memory operation preview.

Starting method 1 Select [NC Unit] | [Memory Operation Preview] from the main menu.

Starting method 2 Right-click a task number in the project tree and select [Memory Operation

Preview] from the pop-up menu.

Starting method 3 Click the [Memory Operation Preview] button.

New[Unit Model: CJTW-NC414 Unit No.0]

File Edit MNCUnit Tool Help
M Tool  Hel 7
(ll Elp T 1
U_nit 1o, 00 Me] Parameter Group I Startln method 1 IJ Operation 0 ata D etail
=¥ Parameter [ ————— t alid ||~ Parameter it Set Walue I -~
; : Az 1 Command Pos) Command Lrit
E 1 Agiz 2 Command Pos| Command Urit 700
L 1 Agiz 3 Command Pos| Command Unit | 0 g
:5[ 1 Agiz 4 Command Pos| Command Unit | 0 ')
| Sequence Start Corn 1] 3
e[ Sequence Skip Con ]
| End Pattern Automatic ®)
] Positioning Cornpletic [ ot ' it §2
1 Dl Tirmer w1 0msz 0
s M Code 0 (@]
7 Sequence Data ‘ ‘ 5 Linear Inter] 1 Az 1 5 pecification Mot Start Up ©
% Copy Cirl+k SRR Ll H| Auiz 2 5pecification Start Up (0]
B Taski Oa Agiz 3 5 pecification Mot Start Up =
g Taske O Az 4 5pecification Mot Start 1 Q
I8 Condtior B P =
! L Byiz 1 Pogition Speci Abszolute Pog 6'
- . . Auiz 2 Pozition Speci Abgolute Pos
I Startlng method 2 I temony Operation Preview | Ty Il e Absolte Pas =5
e A-MEXT Check | Az 4 Pogition Soeci Abzolute Pos I
rommand el . | Starting method 3 |
Executes positioning operation. = o e
Orly the position data of an axis whose configuration i
specified by the task parameter, iz valid.
Vv
£ >
JHelp is displayed by pressing F1 key. CIZH-CPUBS Cff-line
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I Displaying Graphs for One Axis

Changes in the position and speed of one axis over time can be checked on graphs. The
sequence numbers are displayed in the graph so that you can easily compare them to the data
in the memory operation table.

Refreshes the graph.

BB | Memory Dpere iion Freview(uinii ivo:G) =] Selects the task to monitor (1 to 4).
Task Mo, |1 | Sequence Stark Mo, |1 - .
S ¢ Inputs or selects the first sequence to
7 anis Interpalation L 4 e |P Dizplag Sequence Mo, monitor (1 to 500)
A iz m - |

T — Displays and hides sequence numbers
Time  BDB0  Awis2 1000 in the graph.

Memory Operation H

: Changes the graphs that are displayed.
150 . K .

£ > - * & % Selects the axis to monitor.
= 1 ] ;

uD 5000 4 10000

Time(ms)
Speed Display the changes in the position and
Time 6050 | Asis 25pesd 30 speed of the selected graph over time.*1
'”EE’ Pointers are displayed.
=]
»
{::T i 1
@ -200 i Ll
% 5000 10000
<<
Time(ms)

Feplay Track
—{ 506
b am e een s oo m @1 — Described under "Replay Track."
4] | » | 3 | EANE 4 Sequence No. &

*1: The graph will display from the specified first sequence to the END command or to the first sequence
with "independent" set for the end pattern. End patterns are specified in the memory operation data
details.
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I Displaying Graphs for Two-axis Interpolation

Displaying two interpolated axes lets you visualize the interpolated operation, which is difficult
from the memory operation table. The replay function can be used to move the pointer on the
track to check movements in advance.

Memory Operation Preview(Unit No.0) E][E|g|

\.‘,‘\ Task Mo, |1 | Sequence Start Mo, |1 -
1 awiz Interpolation 4 axes Iv Dizplay Sequence Nao.
Awiz ¥ to be interpolate; | Axiz b | Y ARz 2 g
Track Specifies the Y axis for interpolation on the graph.
Az 1 oo RIS 2 o0
B0} T 3 Specifies the X axis for interpolation on the graph.
E 1002
B 500 ‘ __________ Displays a graph for check_ing the i_nterpolatt_ad
2 gl track of the two axes specified for interpolation.
0 50 100 150
Axis 1{mm)
Speed
Time BOE.0 Interpolation Speed 30
7 200
E 150 .. 4
& 100]..; Displays a graph for checking changes in the
g sof. " 5 Lt interpolated speed of the two axes specified
é NN P for interpolation.
5 0 5000 10000
£ Time{ms)
Fieplay Track
— K06
0 So00 10000 ms
‘| '- |’ - Sequence Mo, 2
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7-10 Memory Operation Preview with CX-Programmer

l Displaying All Axes

Changes in the positions and speeds of all axes can be lined up on the display to check the

operation timing of the axes.

Memory Operation Preview(Unit No.0)

Switches between track graphs and
speed graphs.

—— The vertical axes are the positions or
speeds of the axes, and the horizontal
axes are the time.

Qn Task Mo, |1 + | Sequence Stark Mo, |1 -
1 auiz | Interpolation | 4 aves Iv Dizplap Sequence MNa.
&+ Track ( Speed
Track
Timne 38476 Auiz 1 199.8
E 3 ? = ?
i : i R 5 ®
o : : : : 1
z“: ] 2000 4000 G000 8000 10000
Time(ms)
Track
Timne 38476 Auiz 2 105.6
E i f 4 | & &
S0 O PO LI ..
& i ; : : L@
2z 0 : : - - -
5 ] 2000 4000 G000 8000 10000
Time(ms}
Track
Timne 38476 Auiz 3 0.0
100
= i i 5 i
2l 1 ] 3 i 4 B
i (0 2 i P @
- ] 2000 4000 G000 8000 10000
Time(ms)
Track
Time 38476 Auiz 4 0.0
100
P ? 5
E s : ‘
= 1 i 3 4 !
2 O : : : = ®
= ] 2000 4000 G000 J000 10000
Time(ms)
Fieplap Track
} 3640
1} 2000 4000 Lze] 2000 10000 ms
‘| B | :l =l - Sequence Mo, 3

% Reference

+ If you display multiple continuous operation previews, some points on the graphs are omitted and the actual
movement may not match the preview.
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I Operation Path Replay

Pointers that show the current location on position or speed graphs are displayed. The pointers
move on the graphs as time elapses.

Automatic or Manual Replay

Pointers that show the current location on position or speed graphs are displayed. The pointers
move on the graphs as time elapses.

The pointers will move automatically if you click the [replay] button (automatic replay).

When automatic replay is not in progress, you can move the cursor on the slider to replay the
status at any point in time (manual replay). The sequence number is displayed on the pointers
as the pointers move on the graphs. This allows you to easily confirm the sequence number
that is being replayed.

Replay Speed
A factor can be set for the speed that is used for automatic replay. The factor is x1 when the
memory operation preview is started. The replay speed can be selected from x0.5, x1, and x2.
These will change the replay speed to half the normal speed, the normal speed, or twice the
normal speed.

Frame Advance

The Frame Advance buttons can be used to quickly move the pointers to the starting point of
the next or previous sequence from the sequence where the pointers are currently displayed.

If a Frame Advance button is pressed during automatic replay, automatic replay will be stopped
and the pointers will move to the starting point of the next or previous sequence.

= o
F 1 2 3 5 .
w0 ™+ You can move the cursor on the slider
= 0 2000 4000 5000 8000 10000 for manual replay.
Timeims)
Replay Track
(P 3048

E

0 2000 44 Sl L0 14000 = You can change the replay speed for
mnm |I Sequence Mo 3 automatic replay.

These buttons are to reverse the frame, start
automatic replay, and advance the frame.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 7-68

H

uoneisadQ Alowap



7-10 Memory Operation Preview with CX-Programmer

I Supported Commands

The following five commands are supported for the memory operation preview. If unsupported
commands are input, a warning dialog box will appear to tell you so. The preview will be
displayed from the specified first sequence number until one command before the unsupported
command.

The dwell timer setting is not reflected to the memory operation preview.

+ Positioning operation

+ Linear interpolation operation

+ Circular interpolation operation (clockwise direction)

+ Circular interpolation operation (counterclockwise direction)
+ END

N

New{Unit Model: CJ1W-NC414 Unit No.0]

File Edit NCUnit Tool Help
c o
o =l Uit Ho.00 New(CIE [ ooy Operation Dats Lt Memory Dperation Data Detail
= &35 Paramater No. | Command Basic Info lrvalid Parameter Unit Set Valus ~
— Cormmon Param
whud iz 1 Command Pasition Carnrmand Uit
© Fuis Parameter 2| Linearlnlerpalationperalion Ais12 [ Axis 2 Command Pasition Cammand Unit | 0
— = % Memory Operatin 3 Circularnterpolation{ClockwissDirection) ads34 [ Awis 3 Command Fosiion Command Unit | 0
O Task Parameter 4| Circularinterpolation(CounterclockwissDiection] Az 34 [ A 4 Command Posiion Command Linit | 0
=-"7 Sequence Data 5 EMD O Sequence Stark Condition i}
Q B Taska E O Sequence Skip Condition 0
O 9 Taske b \ ] End Pattem Inchvidual
B Tasks — Fasitioning Completion Input Manitor Met iait
B Tasks 3 o
E\ 12§ Condition Data T 0
1 Ma. | Command Basic Info| lrvalid Start Up
o 12 gl peration 34 Start Up
E }i 2| LinearlnterpalationO peration Auiz2 O g:a': ED
. . . N . . art Lp
m 15 3 E!rcularlnterpolat!on[Eloc:kwmeD|rec?t|0n]. : Ax!s:34 O Bhsolute Position
4| Circularinterpolation[CounterclockwizeDirection]  Awis: 34 O Absalute Position
E [l B END O Absolute Position
T G tibsolute Fosiion v
Command Help FEETETET HeEm
Executes positioring operation Set the command position ~
Only the pasition data of an axis whose configuration is specified by the task.
parameter, is valid
<Range> 2147423648 o 2147483647 5
< 3
Help is displayed by pressing F1 key, CI2H-CPUE4 CFF-line
§ Reference

+ Commands without settings and NOP commands are ignored when the preview is displayed.
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I Error Messages

This section lists the error messages that can appear during operation and describes the
remedies for them.

Message Probable cause of error Remedy
An error was detected There is a mistake in the Correct the parameter in sequence
during running. parameters set in the sequence | number xx in the Memory Operation
Sequence No. xx data. Data List.

Error description: Memory
operation data error

An error was detected There is not enough memory in Increase the amount of available
during running. the computer you are using. memory on your computer.
Sequence No. xx

Error description: Memory
allocation failed.

H

Replaying speed can be A number smaller than 0.01 or Input a replay speed scale value
scaled by a value between | larger than 100 was inputin the | between 0.01 and 100.
0.01 and 100. [Replay Speed] box.

(A value can be set to two
places of decimals.)

uoneisadQ Alowap

Effective sequence A number smaller than 1 or larger | Input a number between 1 and 500 in

numbers are 1 to 500. than 500 was input in the the [Sequence Start No.] box.
[Sequence Start No.] box.

Enter a value (The value A character string or symbol was | Input a number between 0.01 and

you entered has a format inputin the [Replay Speed]boxor | 100 in the [Replay Speed] box and a

error.) [Sequence Start No.] box. number between 1 and 500 in the

[Sequence Start No.] box.

Unspecified memory A command that is not supported | ---

operation command is for the memory operation preview

included. is included in the memory

Sequence No. xx operation data.

Simulation ends at the
above sequence No.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 7-70






Transferring and Saving Data
]

This chapter explains the data transfer method from the PLC CPU Unit and the
data transfer method with the CX-Programmer. n
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Transferring and Saving Data

8-1 Outline of Data Transfer

8-1 Outline of Data Transfer

|
This section explains the transfer method (write and read) of parameters and memory

operation data, etc. between the CPU Unit and the PCU.

Types of Transfer

There are 3 types of transfer methods.

I Transfer with Data Transfer Bit

You can execute this type of transfer regardless of the RUN mode of the CPU Unit.

Use the data transfer bit to change or read a large volume of data.

You can transfer data by changing from OFF to ON or through force-set by the OUT

instructions, etc. in the ladder program.

For details, refer to "Data Write with Data Transfer Bit" on page 8-21 and "Data Read with Data

Transfer Bit" on page 8-26.

CJ-series Ladder program

CPU Unit

HF— n+1CH
— n+2CH
— n+3CH
— n+4CH
— n+5CH

—0

Write data
HF— n+1CH
— n+2CH
— n+3CH
— n+4CH
— n+5CH

I [
§ o

Q
o

Parameters, data reading

-

B —— e
Parameters, data writing

Read data

/\/

n word, bit 12

n word, bit 13
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8-1 Outline of Data Transfer

I Transfer with IOWR or IORD Instruction

You can execute this type of transfer only when the CPU Unit operation is in progress.
Therefore, you can only transfer the type of data that are changeable at any moment.

Use the IOWR or IORD instructions to quickly change or read a small amount of data.
Additionally, you cannot use the IOWR instruction to transfer data that exist in multiple
sequences. Always transfer data within 1 sequence.

For details, refer to "Data Write with IOWR Instruction"” on page 8-30 and "Data Read with
IORD Instruction" on page 8-36.

CJ-series Ladder program
CPU Unit
: H — 10WR Write data
H —— IORD Read data
Parameters, data reading

Parameters, data writing /\/

I Transfer with CX-Programmer

You can execute a transfer with the CX-Programmer to change all data.
You can download the parameters and the memory operation data which you created with the
CX-Programmer to the PCU, and upload the internal data on the PCU.

CJ-series
CPU Unit

Computer E I

CX-Programmer

Parameters, data T Parameters,
data reading

Parameters,
data writing
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8-1 Outline of Data Transfer

Saving Data

The transferred parameters or memory operation data are written to the internal memory of the
PCU to operate, and will be lost if you turn OFF the power supply or restart the PCU.

You need to save the data to a flash memory to save the transferred data on the PCU.

For details, refer to "Saving Data" on page 8-42.

Once you save the data to a flash memory, the data is used when you turn ON the power
supply or restart the PCU.

If you only transferred the data, but did not save, the data content is restored to the previously
saved content when you turn OFF the power supply or restart the PCU.

CX-Programmer

PCU
< ,
-E; CPU Unit RAM +When _|_Flash memory
HEH pawer supply is|ON

o H Upload * When restarted

o < + When )

c Download - dgwnload fails

S Axis parameter Axis parameter
(14} memory memory

(7)) Data reception operation data . operation data
o * buffer ] "

c Transfer Save

© 1O transfer .

o ladder command Data check and writing

c (IORD/IOWR)

=

Fe.
D

(7))

c

©

o
-

@ Reference

+ The saved data is automatically read from the flash memory to the internal memory when you turn
ON the power supply or restart the PCU.
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Data Address

Each data item contains an address within the PCU. When you transfer data, specify this
address to distinguish the write destination or read source. 1 address indicates 1 word (bit 16)
data.

EI Precautions for Correct Use

+ When you transfer data, transfer for the number of words that constitute the data.
For data configuration, refer to chapter 5, Setting Data.

+ Transfer data by the parameter type below. You cannot transfer data of multiple types together.

+ You cannot write the parameters that become valid when you turn ON the power supply, restart
or setup the PCU with the IOWR or the data transfer bit during a normal operation. You can write
these parameters only through a data transfer with the CX-Programmer or the data transfer bit
during the PCU setup.

\: Transfer permitted, —: Transfer not permitted

Parameter Address Data | Data IOWR IORD UETLT
Data name . . . . | fromthe
type range Write | Read | instruction | instruction
software
Common parameter 0100 hex 0001 to 0033 N N N 3 N
hex
Axis 1 parameter 0201 hex 0000 to 006F
hex
Axis 2 parameter 0202 hex 0000 to 006F
hex
, Vol v - v
Axis 3 parameter 0203 hex 0000 to 006F
hex
Axis 4 parameter 0204 hex 0000 to 006F
hex
External encoder axis parameter 02F1 hex OOOOht:X0067 N N N B N
Task 1 memory operation parameter 0301 hex 0000 to 0005
hex
Task 2 memory operation parameter 0302 hex OOOOht;)XOOOS
, v v v - v
Task 3 memory operation parameter 0303 hex 0000 to 0005
hex
Task 4 memory operation parameter 0304 hex 0000}:2)(0005

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 8-4
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Transferring and Saving Data

8-1 Outline of Data Transfer

Parameter Address Data | Data IOWR IORD TS
Data name . . . . | fromthe
type range Write | Read | instruction | instruction
software
Task 1 memory operation data 0401 hex 0000 to 61A7
hex
Task 2 memory operation data 0402 hex 0000 to 61A7
hex
, v v v - v
Task 3 memory operation data 0403 hex 0000 to 61A7
hex
Task 4 memory operation data 0404 hex 0000 to 61A7
hex
Memory operation condition data 0500 hex OOOOhtZXO3E7 N N N _ N
Axis 1 feedback counter present 1101 hex 3
value
Axis 2 feedback counter present 1102 hex 3
value
Axis 3 feedback counter present 1103 hex ~ - - v S -
value
Axis 4 feedback counter present 1104 hex 3
value
External encoder axis count value 11F1 hex -
Axis 1 latch data 1201 hex -
Axis 2 latch data 1202 hex - J
Axis 3 latch data 1203 hex -
Axis 4 latch data 1204 hex -

I Common Parameter Addresses List

The Unit Addresses of the common parameters are as listed below.

Parameter type

Data name

Parameter type

Common parameter

0100 hex

Unit Address

\: Always valid, —: Valid at power supply ON, restart or setup

Parameter name Unit Address Number of Valid timing
words

Manugl Operation Command Memory Area 0001 hex 1 B
Selection

First Word of Manual Operation Command Memory 0002 hex 1 3

Area

Direct 'Operatlon Command Memory Area 0003 hex 1 B
Selection

First Word of Direct Operation Command Memory 0004 hex 1 B

Area

8-5
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8-1 Outline of Data Transfer

Parameter name Unit Address LT Valid timing
words
I\S/I:gg:’(y)/nOperation Command Memory Area 0005 hex 1 B
II\:/:resr:q\c/)Vr;r:rggMemory Operation Command 0006 hex 1 B
Axis Status Memory Area Selection 0007 hex 1 -
First Word of Axis Status Memory Area 0008 hex 1 -
Memory Operation Status Memory Area Selection 0009 hex 1 -
;irr:; Word of Memory Operation Status Memory 000A hex 1 B
Synchronous Data Send Selection 1 0014 hex 1 -
Synchronous Data Send Selection 2 0015 hex 1 —
Synchronous Data Send Selection 3 0016 hex 1 —
Synchronous Data Send Selection 4 0017 hex 1 -
Synchronous Data Send Selection 5 0018 hex 1 -
Synchronous Data Send Selection 6 0019 hex 1 -
Synchronous Data Send Selection 7 001A hex 1 -
Synchronous Data Send Selection 8 001B hex 1 —
MPG Magnification 1 (Numerator) 0028 hex 1 y
MPG Magnification 1 (Denominator) 0029 hex 1 \
MPG Magpnification 2 (Numerator) 002A hex 1 \
MPG Magnification 2 (Denominator) 002B hex 1 \/
MPG Magnification 3 (Numerator) 002C hex 1 Y
MPG Magnification 3 (Denominator) 002D hex 1 Y
MPG Magnification 4 (Numerator) 002E hex 1 Y
MPG Magpnification 4 (Denominator) 002F hex 1 Y
Latch 1 Object Axis Selection 0030 hex 1 -
Latch 2 Object Axis Selection 0031 hex 1 -
Latch 3 Object Axis Selection 0032 hex 1 -
Latch 4 Object Axis Selection 0033 hex 1 -

I Axis Parameter Addresses List

An axis parameter exists for each axis. The parameter type is different for each axis, but the
Unit Address is the same.

Parameter type

Data name Parameter type
Axis 1 Parameter 0201 hex
Axis 2 Parameter 0202 hex
Axis 3 Parameter 0203 hex
Axis 4 Parameter 0204 hex
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ejeq Buineg pue BuLuiajsued |



Transferring and Saving Data

8-1 Outline of Data Transfer

Unit Address
\: Always valid, —: Valid at power supply ON, restart or setup

Parameter name Unit Address Nl.mt:'z;of Valid timing

Axis Type 0000 hex 1 -
1/0 Logic Selection™! 0001 hex 1 -
/0 Function Selection 2 0002 hex 1 -
Emergency Stop Input Stop Method 0003 hex 1 -
Limit Input Stop Method 0004 hex 1 -
Drive Alarm Input Stop Method 0005 hex 1 -
Error Counter Reset Output Time 0006 hex 1 -
Drive Alarm Reset Output Time 0007 hex 1 -
Positioning Monitoring Time 0008 hex 1 -
Maximum Speed 0009 hex 2 -
Starting Speed 000B hex 2 -
Operation at Reverse Rotation Command 000D hex 1 -
Acceleration/Deceleration Curve Selection 000E hex 1 -
Acceleration/ Deceleration Time Selection 000F hex 1 -
Single Axis Deceleration Time at Interpolation 0010 hex 2 S
Backlash Output Method 0012 hex 1 -
Backlash Compensation Amount 0013 hex 1 -
Backlash Compensation Speed 0014 hex 2 -
Pulse Output Method 0016 hex 1 -
Pulse Output Direction 0017 hex 1 -
Axis Feeding Mode 0018 hex 1 -
Rotation Axis Upper Limit 0019 hex 2 -
Display Unit 001B hex 1 -
Command Pulse Count Per Motor Rotation 001C hex 2 -
Work Travel Distance Per Motor Rotation 001E hex 2 -
Unit Multiplier 0020 hex 1 -
Compensation Ratio Numerator 0021hex 2 -
Compensation Ratio Denominator 0023 hex 2 -
Starting Present Position Clear Enable 0025 hex 1 -
Software Limit Function Selection 0026 hex 1 v
Reverse Direction Software Limit v

Forward Direction Software Limit 0027 hex ‘ !
Zone 0 Function Selection 002B hex 1 V
Zone 0 Lower Limit -

Zone 0 Upper Limit 002C hex ‘ )
Zone 1 Function Selection 0030 hex 1 \/
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Parameter name Unit Address le:,t:zgof Valid timing

Zone 1 Lower Limit .

Zone 1 Upper Limit 0031 hex 47 !
Zone 2 Function Selection 0035 hex 1 \/
Zone 2 Lower Limit .

Zone 2 Upper Limit 0036 hex 47 !
Interrupt Feeding Setting*4 003A hex 1 \
Interrupt Feeding Amount 003B hex 2 \
Origin Search Operation Mode 003D hex 1 S
Operation at Forward Direction Limit Input 003E hex 1 S
Operation at Reverse Direction Limit Input 003F hex 1 S
Origin Search Direction® 0040 hex 1 S
Origin Search Holding Time 0041 hex 1 \
Origin Input Mask Amount 0042 hex 2 \
Origin Compensation Value 0044 hex 2 S
Origin Position Offset 0046 hex 2 S
Origin Search Speed *3

Origin Search Approach Speed 0048 hex ! !
Origin Search Compensation Speed 004C hex 2 \
Origin Search Acceleration Time 004E hex 2 \
Origin Search Deceleration Time 0050 hex 2 \
Origin Return Speed 0052 hex 2 S
Origin Return Acceleration Time 0054 hex 2 S
Origin Return Deceleration Time 0056 hex 2 S
Inching Width 0058 hex 1 \
JOG/ Inching Speed 1 0059 hex 2 S
JOG/ Inching Speed 2 005B hex 2 S
JOG Acceleration Time 005D hex 2 \/
JOG Deceleration Time 005F hex 2 \/
Feedback Pulse Input Method 0061 hex 1 -
Feedback Pulse Input Function Setting® 0062 hex 1 -
Feedback Pulse Count Per Motor Rotation 0063 hex 2 -
Encoder Type 0065 hex 1 -
ABS Encoder Origin Position Offset 0066 hex 2 -
Expanded Monitor Type 0068 hex 1 S
Error Monitor Setting”’ 0069 hex 1 \
Feedback Speed Sampling Period 006A hex 1 \
Speed Error Monitor Wait Time 006B hex 1 S
Speed Error Limit Value 006C hex 1 S
Position Error Limit Value 006D hex 1 J
Synchronous Group Stop Selection 006E hex 1 -
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8-1 Outline of Data Transfer

Parameter name Unit Address LI Valid timing
words
Synchronous Feeding Command Position Data 006F hex 1 \

*1. Use each bit to set this parameter. The bit allocations are as follows:

Bit Parameter name
00 to 07 Not used. Set 0.
08 Forward Direction Limit Input Logic
09 Reverse Direction Limit Input Logic
10 Origin Proximity Input Logic
11 Origin Input Logic
12 Interrupt Input Logic
n 13 Emergency Stop Input Logic
14 Positioning Completed Input Logic
15 Drive Alarm Input Logic
‘g *2. Use each bit to set this parameter. The bit allocations are as follows:
= Bit Parameter name
g 00 RUN Output Function
% 01 Drive Alarm Reset Output Function
2 02 Error Counter Reset Output Function
% 03 to 09 Not used. Set 0.
o 10 Origin Proximity Input Signal Selection
E 11 Origin Input Signal Selection
.2 12 Interrupt Input Function
L 13 Not used. Set 0.
E 14 Positioning Completed Input Function
& 15 Drive Alarm Input Function

*3. The forward/reverse direction software limits, zone 0, 1 and 2 upper/lower limits, and Origin Search
Speed and Origin Search Approach Speed, are handled as a set of data, respectively. If you want
to transfer these data, handle 4 words of data, as follows.

Take note that the words below are relative words that correspond to the Unit Addresses of
respective data.

Data name Words Setting

+0 Reverse direction software limit
(rightmost word)

Forward direction software +1 Reverse direction software limit
limit (leftmost word)
Reverse direction software +2 | Forward direction software limit
limit (rightmost word)

+3 Forward direction software limit

(leftmost word)
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Data name Words Setting
+0 Zone lower limit (rightmost word)
Zone 0, 1 and 2 upper limit, +1 Zone lower limit (leftmost word)
lower limit +2 Zone upper limit (rightmost word)
+3 Zone upper limit (leftmost word)
+0 Origin Search speed (rightmost word)
+1 Origin Search speed (leftmost word)
Origin Search apronch speod | 2| ondn Seareh approach speed
+3 Origin Search approach speed
(leftmost word)

*4. Use each bit to set this parameter. The bit allocations are as follows:

Bit Parameter name
00 Interrupt Feeding Reference Position/ Latch
Target Position Selection
01 Interrupt Input Undetected Error Enable
02 to 15 Not used. Set 0.

*5. Use each bit to set this parameter. The bit allocations are as follows:

Bit Parameter name
00 Origin Search Start Direction
01 Origin Input Detecting Direction
02 to 15 Not used. Set 0.

*6. Use each bit to set this parameter. The bit allocations are as follows:

Bit Parameter name

00 Feedback Pulse Input Direction

01 Feedback Pulse Input Backlash Enable

02 Feedback Pulse Input Position Monitoring
Enable

03 Feedback Pulse Input Position Reflection
Method Selection

04 to 15 Not used. Set 0.

*7. Use each bit to set this parameter. The bit allocations are as follows:

Bit Parameter name
00 Speed Error Monitor Enable
01 Position Error Monitor Enable
02 to 15 Not used. Set 0.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Transferring and Saving Data

8-1 Outline of Data Transfer

I External Encoder Axis Parameter Addresses List

Parameter type

Data name Parameter type

External encoder axis parameter 02F1 hex

Unit Address
\: Always valid, —: Valid at power supply ON, restart or setup

Parameter name Unit Address Tl Valid timing
words
Display Unit 001B hex 1 -
Work Travel Distance Per Motor Rotation 001E hex 2 -
Unit Multiplier 0020 hex 1 -
Feedback Pulse Input Method 0061 hex 1 -
Feedback Pulse Input Function Setting 0062 hex 1 -
Feedback Pulse Count Per Motor Rotation 0063 hex 2 -

I Memory Operation Parameter Addresses List

A memory operation parameter exists for each task. The parameter type is different for each
task, but the Unit Address is the same.

Parameter type

Data name Parameter type
Task 1 Memory Operation Parameter 0301 hex
Task 2 Memory Operation Parameter 0302 hex
Task 3 Memory Operation Parameter 0303 hex
Task 4 Memory Operation Parameter 0304 hex

Unit Address
\: Always valid, —: Valid at power supply ON, restart or setup

Parameter name Unit Address el Valid timing
words
Configuration Axis 0000 hex 1 -
Teaching Object 0001 hex 1 \
Interpolation Axis Stop Method 0002 hex 1 -
Error Between Axes Monitor Enable 0003 hex 1 \/
Error Between Axes Limit Value 0004 hex 1 \/
Error Between Axes Monitor Target Axis 0005 hex 1 S
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I Memory Operation Data Addresses List

Although memory operation data exists for each task, the parameter type is different for each
task.

The memory operation data for one task consists of up to 500 sequence data.

Note, however, that the address consists of the sequence data varies depending on the
command.

All memory operation data are always enabled.

Parameter type

Data name Parameter type Address range
Task 1 memory operation data 0401 hex 0000 to 61A7 hex
Task 2 memory operation data 0402 hex 0000 to 61A7 hex
Task 3 memory operation data 0403 hex 0000 to 61A7 hex
Task 4 memory operation data 0404 hex 0000 to 61A7 hex

Sequence Data Configuration
Treat one sequence data as the data for 50 words when you transfer it.

Sequence number Unit Address
Sequence data 1 0000 to 0031 hex (0 to 49 words)
Sequence data 2 0032 to 0063 hex (50 to 99 words)

Sequence data 3

0064 to 0095 hex

(100 to 149 words)

Sequence data 4

0096 to 00C7 hex

(150 to 199 words)

Sequence data 5

00C8 to 00F9 hex

(200 to 249 words)

ejeq Buineg pue BuLuiajsued |

Sequence data 500 6,176 to 61A7 hex (24,950 to 24,999 words)

Unit Address

The Unit Address of the memory operation data varies depending on the command.
Pay attention to the Unit Address when you transfer memory operation data.

Unit Command
Address JUMP FOR NEXT
+0 Axis 1 command po§ition Axis 1 command po§ition Axis 1 command po§ition
(rightmost word) ! (rightmost word) ! (rightmost word) !
1 Axis 1 command position Axis 1 command position Axis 1 command position
(leftmost word) 1 (leftmost word) 1 (leftmost word) 1
+2 Axis 2 command position Axis 2 command position Axis 2 command position
(rightmost Word) 1 (rightmost word) 1 (rightmost word) 1
+3 Axis 2 command pqsition Axis 2 command pqsition Axis 2 command pqsition
(leftmost word) ! (leftmost word) ! (leftmost word) !
4 Axis 3 command position Axis 3 command position Axis 3 command position
(rightmost word) 1 (rightmost word) 1 (rightmost word) 1
+5 Axis 3 command pqsition Axis 3 command position Axis 3 command position
(leftmost word) 1 (leftmost word) 1 (leftmost word) 1

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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8-13

Unit Command
Address JUMP FOR NEXT
+6 Axis 4 command position Axis 4 command position Axis 4 command position
(rightmost word) 1 (rightmost word) 1 (rightmost word) 1
+7 Axis 4 command pqsition Axis 4 command pqsition Axis 4 command pczsition
(leftmost word) ! (leftmost word) ! (leftmost word) !
+8 Command Command Command
+9 Sequence start condition Sequence start condition Sequence start condition
+10 JUMP/ repeat conditions JUMP/ repeat conditions Repeat loop No.
+11 JUMP destination Repeat loop No. )
sequence No. Not used.™?
+12 to +49 Not used. 2 Not used.

*1. You can have a command position set although it is not necessary. A set value is ignored.
*2. Set 0000 hex for unused addresses.

Unit Command
Address PSET PRSET END

+0 Axis 1 command position Axis 1 command position Axis 1 command position
(rightmost word) 1 (rightmost word) 1 (rightmost word) 1

1 Axis 1 command pczsition Axis 1 command pqsition Axis 1 command pqsition
(leftmost word) 1 (leftmost word) 1 (leftmost word) 1

+2 Axis 2 command position Axis 2 command position Axis 2 command position
(rightmost word) ! (rightmost word) ! (rightmost word) !

+3 Axis 2 command pqsition Axis 2 command pqsition Axis 2 command position
(leftmost word) 1 (leftmost word) 1 (leftmost word) 1

4 Axis 3 command po§ition Axis 3 command po§ition Axis 3 command po§ition
(rightmost word) 1 (rightmost word) 1 (rightmost word) 1

+5 Axis 3 command position Axis 3 command position Axis 3 command position
(leftmost word) ! (leftmost word) ! (leftmost word) !

+6 Axis 4 command position Axis 4 command position Axis 4 command position
(rightmost word) 1 (rightmost word) 1 (rightmost word) 1

+7 Axis 4 command pczsition Axis 4 command pqsition Axis 4 command pqsition
(leftmost word) 1 (leftmost word) 1 (leftmost word) 1

+8 Command Command Command

+9 Sequence start condition Sequence start condition Sequence start condition

+10 Output signal Output signal v

% z Not used.
+11 to +49 Not used.? Not used. 2

*1. You can have a command position set although it is not necessary. A set value is ignored.
*2. Set 0000 hex for unused addresses.

Command
Unit Linear interpolation Circular Interpolation
Address Positioning Operation ° eratiF:)n (clockwise/counterclockwise
P direction)
+0 Axis 1 command position Axis 1 command position Axis 1 command position
(rightmost word) (rightmost word) (rightmost word)
+1 Axis 1 command position Axis 1 command position Axis 1 command position

(leftmost word)

(leftmost word)

(leftmost word)
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Command

Unit Linear interoolation Circular Interpolation
Address Positioning Operation P (clockwise/counterclockwise
operation .
direction)
42 Axis 2 command position Axis 2 command position Axis 2 command position
(rightmost word) (rightmost word) (rightmost word)
+3 Axis 2 command position Axis 2 command position Axis 2 command position
(leftmost word) (leftmost word) (leftmost word)
4 Axis 3 command position Axis 3 command position Axis 3 command position
(rightmost word) (rightmost word) (rightmost word)
+5 Axis 3 command position Axis 3 command position Axis 3 command position
(leftmost word) (leftmost word) (leftmost word)
+6 Axis 4 command position Axis 4 command position Axis 4 command position
(rightmost word) (rightmost word) (rightmost word)
+7 Axis 4 command position Axis 4 command position Axis 4 command position
(leftmost word) (leftmost word) (leftmost word)
+8 Command Command Command
+9 Sequence start condition Sequence start condition Sequence start condition
+10 Sequence skip condition Sequence skip condition Sequence skip condition
+11 End pattern End pattern End pattern
Positioning completion Positioning completion Positioning completion
+12 . . : . . : . . :
input monitor valid input monitor valid input monitor valid
+13 Dwell timer Dwell timer Dwell timer
+14 M code M code M code
+15 Axis specification Axis specification Axis specification
+16 Position specification Position specification Position specification
+17 Axis 1 rotation axis direction Not used ! Not used.”"
+18 Axis 1 command speed Interpolation speed Interpolation speed
(rightmost word) (rightmost word) (rightmost word)
+19 Axis 1 command speed Interpolation speed Interpolation speed
(leftmost word) (leftmost word) (leftmost word)
420 Axis 1 acceleration time Interpolation acceleration Interpolation acceleration
(rightmost word) time (rightmost word) time (rightmost word)
+21 Axis 1 acceleration time Interpolation acceleration Interpolation acceleration
(leftmost word) time (leftmost word) time (leftmost word)
4292 Axis 1 deceleration time Interpolation deceleration Interpolation deceleration
(rightmost word) time (rightmost word) time (rightmost word)
+23 Axis 1 deceleration time Interpolation deceleration Interpolation deceleration
(leftmost word) time (leftmost word) time (leftmost word)
104 Axis 2 rotation axis direction Interpo!atlon starting speed Interpo!atlon starting speed
(rightmost word) (rightmost word)
125 Axis 2 command speed Interpolation starting speed | Interpolation starting speed
(rightmost word) (leftmost word) (leftmost word)
. Interpolation acceleration/ | Interpolation acceleration/
Axis 2 command speed . .
+26 deceleration curve deceleration curve
(leftmost word) - -
selection selection
+27 Axis 2 acceleration time Interpolation acceleration/ | Interpolation acceleration/

(rightmost word)

deceleration time selection

deceleration time selection

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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8-1 Outline of Data Transfer

8-15

Command
Unit Linear interpolation Circular Interpolation
Address Positioning Operation P (clockwise/counterclockwise
operation o
direction)
428 Axis 2 acceleration time Interpolation speed Axis 1 circular center/ passing
(leftmost word) specification method point position (rightmost word)
429 Axis 2 deceleration time Axis 1 circular center/ passing
(rightmost word) point position (leftmost word)
+30 Axis 2 deceleration time Axis 2 circular center/ passing
(leftmost word) point position (rightmost word)
+31 Axis 3 rotation axis direction Not used.” AX.'S 2 mrpglar center/ passing
point position (leftmost word)
432 Axis 3 command speed Axis 3 circular center/ passing
(rightmost word) point position (rightmost word)
433 Axis 3 command speed Axis 3 circular center/ passing
(leftmost word) point position (leftmost word)
+34 Axis 3 acceleration time Axis 4 circular center/ passing
(rightmost word) point position (rightmost word)
435 Axis 3 acceleration time Axis 4 circular center/ passing
(leftmost word) point position (leftmost word)
Axis 3 deceleration time Circular radius (rightmost
+36 X
(rightmost word) word)
Axis 3 deceleration time Circular radius (leftmost
+37
(leftmost word) word)
+38 Axis 4 rotation axis direction Cireular interpolation
method
439 Axis 4 command speed
(rightmost word) Not used.”!
+40 Axis 4 command speed
(leftmost word)
a1 Axis 4 acceleration time
(rightmost word)
Axis 4 acceleration time Not used.”
+42
(leftmost word)
+43 Axis 4 deceleration time
(rightmost word)
a4 Axis 4 deceleration time
(leftmost word)
+45 to +49 Not used.”
*1. Set 0000 hex for unused addresses.
Command
ot Int t feedi Int t feedi
Address nterrupt feeding nterrupt feeding
ZRESdiecntel (Positioning operation) (Speed control)
+0 Axis 1 command position Axis 1 command position Axis 1 command position
(rightmost word) 1 (rightmost word) (rightmost word) 1
1 Axis 1 command position Axis 1 command position Axis 1 command position
(leftmost word) ! (leftmost word) (leftmost word) !
+2 Axis 2 command position Axis 2 command position Axis 2 command position

(rightmost word)*1

(rightmost word)

(rightmost WOI’d)*1
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Command

Unit
Address Interrupt feeding Interrupt feeding
Spesdlc el (Positioning operation) (Speed control)
+3 Axis 2 command position Axis 2 command position Axis 2 command position
(leftmost word) 1 (leftmost word) (leftmost word) 1
4 Axis 3 command po§ition Axis 3 command position Axis 3 command po§ition
(rightmost word) 1 (rightmost word) (rightmost word) 1
+5 Axis 3 command position Axis 3 command position Axis 3 command position
(leftmost word) (leftmost word) (leftmost word)
+6 Axis 4 command p0§ition Axis 4 command position Axis 4 command po§ition
(rightmost word) 1 (rightmost word) (rightmost word) 1
47 Axis 4 command position Axis 4 command position Axis 4 command position
(leftmost word) 1 (leftmost word) (leftmost word) 1
+8 Command Command Command
+9 Sequence start condition Sequence start condition Sequence start condition
+10 Sequence skip condition Sequence skip condition Sequence skip condition
+11 End pattern End pattern End pattern
12 Positioning completion Positioning completion input Positioning completion
input monitor valid monitor valid input monitor valid
+13 Dwell timer Dwell timer Dwell timer
+14 M code M code M code
+15 Axis specification Axis specification Axis specification
+16 . Position specification .
Not used."? Not used."?
+17 Rotation axis direction
+18 Command speed Command speed (rightmost Command speed
(rightmost word) word) (rightmost word)
+19 Command speed (leftmost Command speed (leftmost word) Command speed (leftmost
word) word)
+20 Acceleration time Acceleration time (rightmost Acceleration time
(rightmost word) word) (rightmost word)
+21 Acceleration time (leftmost Acceleration time (leftmost word) Acceleration time (leftmost
word) word)
422 Deceleration time Deceleration time (rightmost Deceleration time
(rightmost word) word) (rightmost word)
+23 Deceleration time (leftmost Deceleration time (leftmost Deceleration time (leftmost
word) word) word)
Feeding reference position
404 selection (0 bit)/Interrupt Feeding reference position
input undetected error enable selection (0 bit)
(1 bit)
+25 Not used.™2 Interrgpt feeding amount Interrgpt feeding amount
(rightmost word) (rightmost word)
+26 Interrupt feeding amount Interrupt feeding amount
(leftmost word) (leftmost word)
+27 to +49 Not used.? Not used.?

*1. You can have a command position set although it is not necessary. A set value is ignored.
*2. Set 0000 hex for unused addresses.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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I Memory Operation Condition Data Addresses List

The memory operation condition data is shared by all tasks.
All memory operation condition data are always valid.

Parameter type

Data name Parameter type

Memory operation condition data 0500 hex

Memory Operation Condition Data Configuration

Condition data Unit Address
Condition data 1 0000 to 0009 hex (0 to 9CH)
Condition data 2 000A to 0013 hex (10 to 19CH)
Condition data 3 0014 to 001D hex (20 to 29CH)
Condition data 4 001E to 0027 hex (30 to 39CH)
Condition data 5 0028 to 0031 hex (40 to 49CH)
Condition data 100 03DE to 03E7 hex (990 to 999CH)

Unit Address

Transferring and Saving Data

A dl‘:irl"i:ss Condition data name
+0 Condition
+1 Edge selection
+2 Data 1 area selection
+3 Data 1 word
+4 Data 1 bit
+5 Data 2 area selection
+6 Data 2 word
+7 Data 2 bit
+8 Constant data (rightmost word)
+9 Constant data (leftmost word)
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I Other Addresses List

In addition, there are 2 data as explained below.

Feedback Counter Present Value
You can read and write the position information of the feedback counter.

Pay careful attention because the feedback position will be preset when you write it.

Data name Parameter type Number of
words
Axis 1 feedback counter 1101 hex 2
present value
Axis 2 feedback counter 1102 hex 2
present value
Axis 3 feedback counter 1103 hex 2
present value
Axis 4 feedback counter 1104 hex 2

present value

External Encoder Axis Count Value

You can read and write the counter value of the MPG and external encoder axis.

Data name Parameter type by
words
External encoder axis 11F1 hex )

count value

|E| Precautions for Correct Use

Any attempt to use MPG operation or external encoder axis count value to perform

synchronous transmission will result in a significant behavior change if you change the count

value. Do not change the external encoder axis count value while these operations are still in

progress.

Latch Data

This is the area that is written when you use the present position latch function to load the

present value to the PCU.

This is read-only by the IORD instruction.

Data name Parameter type Nl::,':::;c’f
Axis 1 latch data 1201 hex 2
Axis 2 latch data 1202 hex 2
Axis 3 latch data 1203 hex 2
Axis 4 latch data 1204 hex 2

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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8-1 Outline of Data Transfer

Data Check

8-19

The data checking method varies depending on the transfer method. Furthermore, an error may
occur depending on the transfer method when you transfer the type of data that exist in multiple
sequences.

I Check When You Transfer the Data with Data Transfer Bit

When you write data with the data transfer bit, the data is first received in the receive buffer. If
the received data are within the normal range, all data is written to the axis parameters and the
memory operation data.

If even one data item is in an abnormal range, a warning is output and all received data is
discarded.

Note, however, that the data is not checked when it is written during a PCU setup. Check the
consistency of all data when you save the data.

Furthermore, although you can write all data during a PCU setup, you can only write the data
that are rewritable at any time during a normal operation. For details, refer to "Operation status
and Data Transfer" on page 8-20.

When you use the data transfer bit, you can transfer the type of data that exist in multiple
sequences.

I Check When You Transfer the Data with IOWR Instruction

When you write data with the IOWR instruction, the data is written, not to the receive buffer,
but directly to the axis parameters, the memory operation data, etc.

If even one data item is in an abnormal range, a warning is output and all received data is
discarded.

When you transfer the memory operation data with the IOWR instruction, you cannot transfer
the data that exist in multiple sequences. Always transfer data within 1 sequence. An error
occurs if you transfer the type of data that exist in multiple sequences.

IOWR instruction IOWR instruction
Overwriting possible Sequence 2 data “Overwriting not possible
_______________ _ 50 words ke
OK NG
¢ Sequence 3 data

50 words

_C)_\/;F\A;n_tlag_) ?s_;;(;s_si_bl_e_ ) Sequence 4 data B ;r_ __________

within 1 sequence 50 words
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EI Precautions for Correct Use

+ If a warning occurs as a result of a data check, turn ON the warning reset once, and transfer the
normal data again.
+ Do not execute any command, such as data save or start, without transferring the normal data
again. Doing so may result in an unexpected operation because the data since the warning
occurred has not been transferred.
All data is transferred when you execute the IOWR or IORD instructions. Therefore, pay careful
attention when you execute the IOWR or IORD instructions consecutively within the same scan
because the error code at the time of the transfer may not be output.

Operation status and Data Transfer

The PCU has these operating status. Operation you can perform with the PLC varies
depending on the operation status.
The table below shows the relationship between the operation status of the PCU in terms of
data transfer and the transfer means.

v: Permitted, —: Not permitted

Transfer means

Operating . .
Explanation of operating status .
status Data tr?nsfer IOWR/IORD CX
bit Programmer
From the status in which you turn ON the
power supply or execute a restart until the
Initializing unit starts. - - -
In this status, the PCU ready (n+11 word,
bit 15) is OFF.
PCU setup in | The PCU Setup Memory area (n word, bit N B 3
progress 15) is ON and the PCU ready is OFF.
SOFTWARE | A mode by a CX-Programmer command.
EXCLUSIVE In this mode, data transfer by CX- B : N
mode (Data Programmer is possible.
Transfer) Ladder program output is disabled.
SOFTWARE | A mode by a CX-Programmer command.
EXCLUSIVE | Inthis mode, operation by CX-Programmer _ B \/ X
mode (Test | is possible. (Always only)"!
Run) Ladder program output is disabled.
The PCU ready is ON.
Normal Rggardless of the means, you can specify N N N
. writing only the data that is always *q *q *q
operation (Always only) ' [(Always only) ' |(Always only)
reflected.
You can read all data types.

*1. "Always only" refers to the parameter data, memory operation data and memory operation condition data that
is always rewritable.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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Transferring and Saving Data

8-2 Data Write with Data Transfer Bit

8-2 Data Write with Data Transfer Bit

This section explains the procedures for and the program example of writing data to the PCU
by using the Data Write Memory area (n word, bit 12) of the PCU Control Memory area.

|E| Precautions for Correct Use

+ Do not turn OFF the power supply or restart the PCU while you write the data. The PCU may not
operate properly if you could not transfer all data. In such a case, transfer all data again.

Writing Procedures

This section explains the procedures for writing data to the PCU with task 1 memory operation
data as an example.
Use the Special I/O Unit Memory area to write data with the data transfer bit.
You can determine the Special I/0 Unit Memory area by the formula below:

Beginning word in Special I/O Unit Memory area (n) n =2,000 + 10 x unit number

The memory areas that are necessary for transfer are as listed below.

I PCU Control Output Memory Area

Words Name Bit Bit name Function
n PCU Control 12 Write data Writing data starts the moment the bit turns ON.
I(\J/lommand 14 Save data Saving data starts the moment the bit turns ON.
emory area
15 PCU setup Reset the PCU the moment the bit turns ON.
Hold the reset status while this bit is ON.
n+1 Number of data Set the number of words which you use for
0to 15 - " .
transfer words writing/reading data.
n+2 CPU data transfer Set the area type on the CPU side.
area type 00BO (hex): I/O0 Memory area (CIO)
00B1 (hex): Internal Auxiliary Memory area
(WR)
00B2 (hex): Holding Memory area (HR)
0082 (hex): DM area (DM)
0050 to 0068 (hex): EM Area (EM) in CJ2 CPU
Units*1
0050 (hex): EM bank No. 0
0to 15 _ 0951 (hex): EM bank No. 1

0068 (hex): EM bank No. 18

00AO to 00AF (hex): EM Area (EM) in CJ1 CPU
Units*1

00AO0 (hex): EM bank No. 0 (hex)

00A1 (hex): EM bank No. 1 (hex)

00AF (hex): EM bank No. F (hex)
*1. The number of available banks varies
depending on the CPU.

8-21
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Words Name Bit Bit name Function
n+3 CPU data transfer Set the beginning word on the CPU side.
beginning word Specify the location to store the transferred data
of the CPU I/O memory, together with the area
0to 15 - type setting.
Example: When you specify D00100
CPU area type (n+2): 0082 (hex)
CPU Starting Word (n+3): 0064 (hex)
n+4 PCU data transfer Set the area type on the PCU side.
0to15 - . -
area type Set in hexadecimal.
n+5 PCU data transfer Set the beginning word on the PCU side.
- 0to15 - . .
beginning word Set in hexadecimal.

I PCU Control Input Memory Area

Words Name Bit Bit name Function
n+11 PCU control 12 Write data This turns ON at the data write reception.
command received
received 14 Save data This turns ON at the data save reception.
received
15 PCU ready Turn this ON when the PCU is ready.
n+12 PCU control status 0 Data transferring | This remains ON while data transfer is in
progress.
1 Data transfer This turns ON when data transfer failed.
invalid
2 Data transfer This turns ON when data write, read, or save is
completed completed successfully.
Save data request | This turns ON at the situation in which
3 information will be lost when you cut off the
power supply, unless you save the data.

I Procedures

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)

1. Specify data in n+1 to n+5 (word).

Specify the number of data transfer words (n+1 word), CPU data transfer area type (n+2 word),
CPU data transfer beginning word (n+3 word), PCU data transfer area type (n+4 word), and
PCU data transfer area beginning word (n+5 word).

. Turn the Data Write Memory area of (n word, bit 12) from OFF to ON, and write the
data to the PCU.

At that time, if you turn ON the PCU Setup Memory area (n word, bit 15) before the Data Write
Memory area, the operation of the PCU stops and you can write all data.

If the PCU Setup Memory area is OFF, you can write only the type of data that is always
rewritable.

. Change the Data Save Memory area setting from OFF to ON to save the data which
you wrote to the PCU (n word, bit 14).
This operation is not necessary if you do not save the written data.

8-22

ejeq Buineg pue BuLuiajsued |



Transferring and Saving Data

8-2 Data Write with Data Transfer Bit

Timing Chart

The following shows the timing chart for data writing.

Number of
data transfer words (n+1 word)

CPU
data transfer area type (n+2 word)

CPU data transfer
beginning word (n+3 word)

PCU

data transfer area type (n+4 word)
PCU

data transfer area beginning word
(n+5 word)

Write data
(n word, bit 12)

Write data received
(n+11 word, bit 12)
Data transferring

(n+12 word, bit 0)

Data transfer completed
(n+12 word, bit 2)

Save data request
(n+12 word, bit 3)

2 hex (2 words)

0401 hex

10000 hex(0 words)

0000 hex

5

When data writing is complete, data transfer completed (n+12 word, bit 2) turns ON.
If an error occurs at the time of the data transfer execution, the data transfer invalid (n+12 word,
bit 1) turns ON. The error code is output to (n+14 word).

8-23
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Program Example

This section explains a sample program that is used to write the following position data to the

PCU.

In this example, you set the PCU to unit number 3.

I Content of the Data to be Transferred

The data to be written are the axis 1 command position of sequence No. 1, and the axis 2
command position of sequence No. 2.
The first word of the transfer source data is DO0000 and the setting is as follows.

Task | Parameter | Sequence | Transfer destination Tra.nsft.er U Contents of
destination | Source .
number type number name setting
address area
Axis 1 command 157C hex
position (rightmost | 0000 hex | D0O0000
; word)
Axis 1 command 0000 hex (5,500)
position (leftmost 0001 hex | D00001
word)
1 0401 hex
Axis 2 command 1F40 hex
position (rightmost | 0034 hex | D00002
word)
2
Axis 2 command 0000 hex (8,000)
position (leftmost 0035 hex | D00003

word)

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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8-25

I Ladder Program Example

2041.12
M F MOV
Write switch 1| Write data #0002
W0.00 received 2031
I MOV
|1 #0082
Write flag 1 2032
MOV
#0000
2033
MOV
#0401
2034
MOV
#0000
2035
W0.00
Write flag 1
2041.12
M F MOV
Write switch 2| Write data #0002
W0.01 received 2031
I MOV
I #0082
Write flag 2 2032
MOV
#0002
2033
MOV
#0401
2034
MOV
#0034
2035
W0.01
Write flag 2
WO0.00 2030.12
| O
Write flag 1 Write data
W0.01
| |
Write flag 2
2041.14 2030.14
it I O
Save switch Save data Save data
received
2030.14
| |
Save data

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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2 words

CPU area type

CPU beginning word

PCU parameter type

PCU beginning address

Number of write words

2 words

CPU area type

CPU beginning word

PCU parameter type

PCU beginning address



8-3 Data Read with Data Transfer Bit

8-3 Data Read with Data Transfer Bit

This section explains the procedures for and the program example of reading data from the
PCU by using the Data Read Memory area (n word, bit 13) of the PCU Control Memory area.

|E| Precautions for Correct Use

+ Always transfer in units of data when you read the data, and do not start or end in the middle of
data.

Reading Procedures

This section explains the procedures for reading data from the PCU with task 1 memory

operation data as an example.

Use the Special /0O Unit Memory area to read data with the data transfer bit.
You can determine the Special I1/0 Unit Memory area by the formula below:

Beginning word in Special I/O Unit Memory area (n) n=2,000 + 10 x unit number

The Memory areas that are necessary for transfer are as listed below.

I PCU Control Output Memory Area

Words Name Bit Bit name Function
n PCU Control Data read Reading data starts the moment the bit turns
Command 13 ON.
Memory area
n+1 Number of data Set the number of words which you use for
Oto 15 - L .
transfer words writing/reading data.
n+2 CPU data transfer Set the area type on the CPU side.
area type 00BO (hex): I/O Memory area (CIO)
00B1 (hex): Internal Auxiliary Memory area
(WR)
00B2 (hex): Holding Memory area (HR)
0082 (hex): DM area (DM)
0050 to 0068 (hex): EM Area (EM) in CJ2 CPU
Units*1
0050 (hex): EM bank No. 0
01015 B 0951 (hex): EM bank No. 1

0068 (hex): EM bank No. 18

00AO to 00AF (hex): EM Area (EM) in CJ1 CPU
Units*1

00AO (hex): EM bank No. 0 (hex)

00A1 (hex): EM bank No. 1 (hex)

00AF (hex): EM bank No. F (hex)
*1. The number of available banks varies
depending on the CPU.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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8-27

Words Name Bit Bit name Function
n+3 CPU data transfer Set the beginning word on the CPU side.
beginning word Specify the location to store the transferred data
of the CPU I/O memory, together with the area
0to 15 - type setting.
Example: When you specify D00100
CPU area type (n+2): 0082 (hex)
CPU beginning word (n+3): 0064 (hex)
n+4 PCU data transfer Set the area type on the PCU side.
O0to 15 - ; .
area type Set in hexadecimal.
n+5 PCU data transfer 0to 15 _ Set the beginning word on the PCU side.

beginning word

Set in hexadecimal.

I PCU Control Input Memory Area

Words Name Bit Bit name Function
n+11 PCU control Read data This turns ON at the data read reception.
command 13 received
received
n+12 | PCU control status 0 Data transferring | This remains ON while data transfer is in
progress.
1 Data transfer This turns ON when data transfer failed.
invalid
5 Data transfer This turns ON when data write, read, or save is

completed

completed successfully.

I Procedures

1. Specify data in n+1 to n+5 (word).
Specify the number of data transfer words (n+1 word), CPU data transfer area type (n+2 word),
CPU data transfer beginning word (n+3 word), PCU data transfer area type (n+4 word), and
PCU data transfer area beginning word (n+5 word).

2. Turn the Data Read Memory area of (n word, bit 13) from OFF to ON, and read the

data from the PCU.
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Timing Chart

The following shows the timing chart for data reading.

Number of

data transfer words (n+1 word) 8 hex (8 words)

CcPU - .
data transfer area type (n+2 word) 0082 hex .
CPU ; :
data transfer beginning word (n+3 word) 000A hex (10 words)
PCU E
data transfer area type (n+4 word) 10401 hex
PCU

data transfer area beginning word (n+5 word) 10000 hex

Read data
(n word, bit 13)

Read data received
(n+11 word, bit 13)

Data transferring l
(n+12 word, bit 0) ! ;
Data transfer completed !

(n+12 word, bit 2) L

When data reading is complete, the data transfer completed (n+12 word, bit 2), which is the
same as for data writing, turns ON.

If an error occurs at the time of the data transfer execution, the data transfer invalid (n+12 word,
bit 1) turns ON. The error code is output to (n+14 word).
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Transferring and Saving Data

8-3 Data Read with Data Transfer Bit

Program Example

8-29

This section explains a sample program that is used to read the following position data from the
PCU.
In this example, you set the PCU to unit number 3.

I Content of the Data to be Transferred

The data to be read include the axis 1 command position, axis 2 command position, and axis
3 command position of sequence No. 1.
The first word of the transfer destination is D00010 and the setting is as follows.

Transfer | Transfer

Task | Parameter | Sequence Transfer source . Content to be
source | destination
number type number name read
address area
Axis 1 command position 2710 hex
. P 0000 hex | D00010
(rightmost word)

Axis 1 command position
(leftmost word)

0001 hex | Dooo11 | 0000 hex (10,000)

Axis 2.command position 0002 hex | D00012 3A98 hex
(rightmost word)

1 0401 hex 1
Axis 2 command position

(leftmost word)

0003 hex | D00013 | 9000 hex (15,000)

Axis 3.command position 0004 hex | D00014 4650 hex
(rightmost word)

Axis 3 command position 0000 hex (18,000)

0005 hex | D0O0015

(leftmost word)
I Ladder Program Example
2041.13
4] £ MOV Number of write words
Read switch | Read data #0006] 6 words
2030.13 received 2031
|1 MOV CPU area type
#0082
Read data 2032
MOV CPU beginning word
#000A
2033
MOV PCU parameter type
#0401
2034
MOV PCU beginning address
#0000
2035
2030.13
Read data
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8-4 Data Write with IOWR Instruction

This section explains the procedures for and the program example of writing data to the PCU
by using the IOWR instruction.

|E| Precautions for Correct Use

+ One IOWR instruction transfers all specified data. Therefore, the ladder cycle time increases for
the amount of the time that is necessary to transfer the data.

+ Write one item at a time when you write common parameters, axis parameters and memory
operation parameters with the IOWR instruction.

+ When you write the memory operation data with the IOWR instruction, you cannot transfer the
data that exist in multiple sequences. Always transfer data within 1 sequence.

Writing Procedures

The procedure below explains the writing procedures when you use the IOWR instruction.

1. Set the IOWR instruction.

Setting the parameter type for transfer.
S:  First word number on the CPU

W:  PCU unit number of the transfer destination and the number of words for the data to
be written

2. Data Settings
Set the data in the area which you setin S.

3. Execute the data write.
Execute the IOWR instruction.

ejeq Buineg pue BuLuiajsued |
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Transferring and Saving Data

8-4 Data Write with IOWR Instruction

IOWR Instruction Specification

This section explains the format of the IOWR instruction. For details, refer to "Instructions
Reference Manual (W474)" for the CS/CJ-series PLC.

—1IOWR

]
S
W

—{@IowR

C

S

W

C: Control data
S: Beginning word number of transfer source
W: Transfer destination unit number and number of transfer words

Operand

Explanation

C

Set the parameter type on the PCU in hexadecimal.

S

Specify the first word of the PLC where you set the data to be transferred.

W

W: PCU unit number of the transfer destination

W+1: Number of transfer words
Only one item per instruction in the case of parameters.
Data within 1 sequence in the case of memory operation data.
One condition in the case of memory operation condition data.

C: Control Data

Specify the parameter type of the data to be written in hexadecimal.

The amount of common, axis or memory operation parameters that are writable per instruction
corresponds to 1 Unit Address. You cannot write multiple parameters with 1 instruction.

The memory operation data and memory operation condition data that are writable per
instruction is within for 1 sequence or within the range of 1 condition. You cannot write the data
of multiple sequences or multiple conditions with 1 instruction.

S: Rightmost Word Number of Transfer Source
Prepare the transfer data as follows in the word which you specified in S.

Words

Set data

Description

S

Unit address

Set the Unit Address of the data to be transferred in hexadecimal.

S+1
S+2

Transfer data

Set the transfer data.
In the case of transferring data of 2 words, set the rightmost word
data in S+1 and the leftmost word data in S+2.

However, the transfer data for the feedback counter present value (parameter type: 1101 to
1104 hex) and external encoder axis count value (parameter type: 11F1 hex) are as follows:

Words

Set data

Description

S
S+1

Transfer data

Set the transfer data (present value preset value).
Set the rightmost word data in S, and leftmost word data in S+1.

8-31
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8-4 Data Write with IOWR Instruction

W: Transfer Destination Unit Number and Number of Transfer Words

Set the PCU unit number to which the data is to be transferred, and the total number of words
of the data to be transferred.

Transfer : 0000 to 005E hex (unit numbers from 0 to 94)
destination unit
number

Number of : Set the number of words of the data to be transferred + 1.
transfer words

[Example]
If you transfer the maximum speed of the axis parameter to the PCU unit No. 5, set as
follows.

No. 00030005 (Number of transfer words: 0003 [3 words], unit No. 0005 [No. 5])

I Condition Flags Movement

Name Label Description

Error flag P_ER | ¢« Turns ON when the transfer word number data of W is not within the
range of decimal data between 1 and 128, or hex data between No.
0001 and 0080.

+ Turns ON when the unit number designation of W is not within the range
of decimal data between 0 and 94, or hex data between No. 0000 and
005E or No. 8000 and 800F.

¢+ Turns ON when you specify S as a constant, and the transfer word
number data of W is not 1.

+ Turns ON when the specified Special I/0 Unit is on SYSBUS.

+ Turns ON when you specify a Special I/O Unit (or a CPU Bus Unit) that
does not support the IOWR instruction.

+ Turns ON when there is a PCU setting error or you specify the PCU with
an error.

¢+ Turns OFF in all other conditions.

=flag P_EQ | ¢ Turns ON when you complete the writing process successfully.
¢+ Turns OFF when you do not complete the writing process successfully.

Note 1. The = flag turns OFF if the PCU is in the busy status and you cannot complete the writing process
successfully.

Note 2. An error occurs if there is an I/O Unit verification error on the PCU, a Special I/O Unit setup error,
or a Special I/O Unit error.
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Transferring and Saving Data

8-4 Data Write with IOWR Instruction

8-33

I Function

The data for the number of transfer words (W+1) from the transfer source rightmost word
number of S is output to the Memory area of the PCU which you specified in the W unit
number. Only is PCU that is mounted on the CPU Rack or an Expansion Rack is applicable.

W
W+1

S+1
S+2

\j
Number of

transfer words

Unit number
PCU

|
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8-4 Data Write with IOWR Instruction

Program Example

This section explains a sample program that is used to write the following position data to the PCU.
In this example you set the PCU to unit number 2.

I Content of the Data to be Transferred

The first word number of the data to be transferred is D0O0100 and the setting is as follows.

Transfer | Transfer

Task | Parameter | Sequence | Transfer destination . Content to be
destination | Source .
number type number name written
address area
Axis 2 command position 3A98 hex

(rightmost word) 0002 hex | D00101

Axis 2 command position
(leftmost word)

0003 hex | Do0102 | 9000 hex (15,000)

1 0401 hex 1

Axis 3'command position 0004 hex | D00103 4650 hex
(rightmost word)

Axis 3 command position
(leftmost word)

0005 hex | D004 | 0000 hex (18,000)

In addition to the above data:

Transfer Content to be
. Content of transfer
Source area written
D00100 0002 Transfer destination
address
D00200 0002 Unit No. 2
D00201 0005 Number of transfer
data
I Ladder Program Example
B
HI % IOWF;ZEO4O1
Write switch D100
A D200
| | _ B
A
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Transferring and Saving Data

8-4 Data Write with IOWR Instruction

@ Reference

+ When you execute the IOWR instruction, the execution result is reflected in the Condition Flags.
The =flag turns ON when the reading process is completed. Input Condition Flags, such as =flag,
based on output branching from the same input condition as the IOWR instruction.

+ You cannot write any data when the PCU is busy. Therefore, use = flag to configure a self-holding
circuit so that you execute the instruction in every cycle until you can start writing the data.

+ Self-hold at contact A when the input conditions are satisfied. The IOWR instruction is executed
in every cycle until = flag turns ON. Self-holding is released when = flag turns ON and contact B
turns ON upon completion of the writing process.

+ If you place the Condition Flags after a different instruction, the Condition Flags change according
to the execution result of the instruction. Be sure to place the Condition Flags immediately after
the IOWR instruction.

EI Precautions for Correct Use

You can use the IOWR instruction in the interrupt task. Accordingly, you can execute the high-
speed response processing of specific I/O by interrupting.

However, in such a case, always set to prohibit the cyclic refresh with the Special I/0 Unit

(1: Disabled) in the Special I/0 Unit cyclic refresh setting under the PLC Setup.

If you execute one of 2 below in an interrupt task when you set to perform a cyclic refresh with
the Special I/0 Unit (0: Enabled), it results in multiple refreshing and a non-fatal error occurs,
then the interrupt task error flag (A402.13) turns ON.

+ When you execute an I/O refresh on the same Special /0 Unit with the IORF or FIORF
instructions.

+ When you read data from or write data to the Memory area of the same Special I1/0 Unit with the
IORD or IOWR instructions.
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8-5 Data Read with IORD Instruction

This section explains the procedures for and the program example of reading data from the
PCU by using the IORD instruction.

You can use an IORD instruction to read the feedback counter present value and latch data
for each axis.

|E| Precautions for Correct Use

+ One IORD instruction transfers all specified data. Therefore, the ladder cycle time increases for
the amount of the time that is necessary to transfer the data.

Reading Procedures

The following is the reading procedures when you use the IORD instruction.

I Procedures
1. Set the IORD instruction.

C:  Setting the PCU parameter type

W:  PCU unit number of the transfer source and the number of words for the data to be
read

D: CPU first word

2. Execute the data read.
Execute the IORD instruction.

IORD Instruction Specification

This section explains the format of the IORD instruction. For details, refer to "Instructions
Reference Manual (W474)" for the CS/CJ-series PLC.

—1I0ORD —@IORD
C| C: Control code

W[ W: Transfer destination unit number and number of transfer words
D] D: Beginning word number of transfer destination

oo

Operand Explanation
Cc Set the parameter type on the PCU in hexadecimal.
w Set the PCU unit number of the transfer source and the number of words for the data to
be read.
D Set the CPU first word of the transfer destination.
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Transferring and Saving Data

8-5 Data Read with IORD Instruction

C: Control Data

Set the parameter type of the data to be read in hexadecimal.
You can read these 3 data types with the IORD instruction.

Axis 1 to Axis 4 feedback counter present 1101 to 1104 hex

values:
External encoder axis count value: 11F1 hex
Axis 1 to Axis 4 latch data: 1201 to 1204 hex

W: Transfer Source Unit Number and Number of Transfer Words

Specify the unit number for the data transfer, and the total number of words of the data to be
transferred.

Transfer source 0000 to 005E hex (unit numbers from 0 to 94)
unit number:

Number of transfer Set the number of words of the data to be transferred.

words: Fix the number of transfer words at 2 since the data types which you can read with
the IORD instruction are only the feedback counter present values and the capture
data.
[Example]
If you read the axis 1 feedback counter present value from the PCU unit No. 5, set as
follows.

No. 00020005 (Number of transfer words: 0002 [2 words], unit No. 0005 [No. 5])

D: Rightmost Word Number of Transfer Destination
Set the CPU beginning word of the transfer destination.

I Condition Flags Movement

Name Label Description

Error flag P_ER + Turns ON when the transfer word number data of W is not within the
range of decimal data between 1 and 128, or hex data between No.
0001 and 0080.

+ Turns ON when the unit number designation of W is not within the
range of decimal data between 0 and 94, or hex data between No.
0000 and 005E or No. 8000 and 800F.

+ Turns ON when the specified PCU is on SYSBUS.

+ Turns ON when there is a Special I/0 Unit settings error or you specify
the PCU with a Special I/0 Unit error.

+ Turns OFF in all other conditions.

=flag P_EQ + Turns ON when you complete the reading process successfully.
+ Turns OFF when you do not complete the reading process successfully.
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8-5 Data Read with IORD Instruction

I Function

The content of the Memory area of the PCU which you specified in the unit number of W is read
for the number of transfer words, and is output to D.
Only the PCU that is mounted on the CPU Rack or an Expansion Rack is applicable.

w
W+1
Unit number
PCU
¥
D | Number of
Read transfer
words

Program Example

This section explains a sample program that is used to read the following position data from the PCU.
In this example, you set the PCU to unit number 2.

I Content of the Data to be Transferred

The first word of the transfer destination is D00300 and the setting is as follows.

Transfer
Parameter type Transfer source name L
Destination area
1101 hex Axis 1 feedback counter present value D00300

In addition to the above data:

Transfer Content to be
. Content of transfer
Source area written
D00400 0002 Unit No. 2
Number of transfer data (Fixed at
D00401 0002 0002.)
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Transferring and Saving Data

8-5 Data Read with IORD Instruction

8-39

I Ladder Program Example

H F IORD

Read switch #1101

@ Reference

+ When you execute the IORD instruction, the execution result is reflected in the Condition Flags.
The =flag turns ON when the reading process is completed. Input Condition Flags, such as =flag,
based on output branching from the same input condition as the IORD instruction.

+ You cannot read any data when the PCU is busy. Therefore, use = flag to configure a self-holding
circuit so that you execute the instruction in every cycle until you can start reading the data.

+ Self-hold at contact A when the input conditions are satisfied. The IORD instruction is executed in
every cycle until =flag turns ON. Self-holding is released when = flag turns ON and contact B turns
ON upon completion of the reading process.

+ If you place the Condition Flags after a different instruction, the Condition Flags change according
to the execution result of the instruction. Be sure to place the Condition Flags immediately after
the IORD instruction.

EI Precautions for Correct Use

You can use the IORD instruction in the interrupt task. Accordingly, you can execute the high-
speed response processing of special 1/0 by interrupting.

However, in such a case, always set to the prohibit cyclic refresh with the Special I/O Unit

(1: Do not perform a cyclic refresh) in the Special I/O Unit cyclic refresh setting under the PLC
Setup.

If you execute one of 2 below in an interrupt task when you set to the perform a cyclic refresh
with the Special I/0 Unit (0: Perform a cyclic refresh), it results in multiple refreshing and a non-
fatal error occurs, then the interrupt task error flag (A402.13) turns ON.

+ When you execute an I/O refresh on the same Special /0 Unit with the IORF or FIORF
instructions.

+ When you read data from or write data to the Memory area of the same Special /O Unit with the
IORD or IOWR instructions.
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8-6 Transfer with CX-Programmer

You can use the CX-Programmer to monitor the write data, read data, save and PCU operation
status.

Transfer Procedures

1. In the PCU Setting Window, select [Transfer Selection [PC to NC]] under the [PCU]
menu.

The window below appears.

Transfer Selection [PC to NC] x|

& Al Data

" Specified D ata

[~ Earanneter [Ehanged [ata |

™| temony @ peration

% Batch, ) [ndividual

Sequence 1
Sequence 2
Sequence 3
Sequence 4

[T Wemon Operation Condition [ata

[+ Save to the flazh memary after downloading.

(] 4 I Cancel

2. Tick the applicable boxes.

Item Function

All data Tick this box to transfer all data.
If you select [All Data], you cannot select [Specified Datal.

Specified data Tick this box to transfer the individual data below.
If you select [Specified Data], you cannot select [All Datal.

Parameter Tick this box when you transfer common parameters,
axis parameters or task parameters.

When you click [Changed Data], you only transfer the
edited parameters.
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Transferring and Saving Data

8-6 Transfer with CX-Programmer

Item Function
Specified Data Memory operation Tick this box to transfer the memory operation data.
Note, however, that this is not available if no task is
registered.

If you select [Batch], you transfer all tasks. If you
select [Individual], you transfer only the tasks on the
list (multiple selections permitted).

Memory operation Tick this box to transfer the memory operation
condition data condition data.

Save to the flash
memory after
downloading.

Select this check box to save each data to the flash memory after the transfer.

3. Click the [OK] button to transfer the data.

IEI Precautions for Correct Use

+ Do not execute more than one transfer at a time from the CX-Programmer against the same PCU.
Doing so may cause the data transfer to be executed improperly and result in an unexpected

operation.
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8-7 Saving Data

The data which you transferred to the PCU is lost if you turn OFF the PLC power supply or
restart the PCU. Save the transferred data to the internal flash memory on the PCU to keep
the data. Once you save the data, you can then use the saved data when you turn ON the
power supply or restart the PCU next time.

When you execute the data save, you save all parameters and data as of that time.

|E| Precautions for Correct Use

+ Do not turn OFF the power supply or restart the PCU while data save is in progress. It may cause
a failure of the internal flash memory on the PCU. Consequently, you may not be able to run the
PCU properly.

+ If you save data when there is a flash memory failure, a Special I/O Unit memory error (user data)
(error code: 0010) occurs. It may take up to 30 seconds to save data.

+ Execute the data save operation when all axes are stationary and no other command is in
progress. If you execute the operation in any other conditions, the data save will not be executed,
and a duplicate start error (error code: 8200) occurs.

Data to be Saved

The content of the internal memory on the PCU is lost when you turn OFF the power supply or
restart the PCU.

You can save the content of the internal memory to a flash memory and save the parameters
and data by performing the data save operation.

The data below are saved to a flash memory.

+ Common parameter

¢+ Axis parameters

+ Task memory operation parameter

+ External encoder axis parameter

+ Memory operation data

+ Memory operation condition data

All data for the number of axes of the PCU is saved together.

ejeq Buineg pue BuLuiajsued |

The parameters and the data that are saved to a flash memory are written into the internal
memory on the PCU when you turn ON the power supply or restart the PCU.

At that time, if the parameters and the data on the flash memory are damaged, a Special I/O
Unit memory error (user data) (error code: 0010) occurs, and the PCU starts up with the default
settings (default setting).

% Reference

+ If parameter destruction or data destruction occurs, operations other than to transfer and save
data are not allowed. Execute the data save operation, or execute it after data transfer, and turn
the power supply from OFF to ON or restart the PCU.
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8-7 Saving Data

Execution of Data Save

Use the data save bit of the Unit Control Output Memory area or the CX-Programmer.

I Execution with Data Save Bit

The memory areas that are necessary for transfer are as listed below.

PCU Control Output Memory area

Words Name Bit Bit name Function
n PCU Control Save data Saving data starts the moment the bit turns ON.
Command 14
Memory area
PCU Control Input Memory area
Words Name Bit Bit name Function
n+11 PCU control 12 Write data This turns ON at the data write reception.
command received
received 14 Save data This turns ON at the data save reception.
received
15 PCU ready Turn this ON when the PCU is ready.
n+12 PCU control status 0 Data transferring | This remains ON while data transfer is in
progress.
1 Data transfer invalid | This turns ON when data transfer failed.
2 Data transfer This turns ON when data write, read, or save is
completed completed successfully.
Save data request | This turns ON at the situation in which
3 information will be lost when you cut off the
power supply, unless you save the data.

I Timing Chart

You cannot execute data save and data transfer at the same time. Doing so will result in a
duplicate start error (error code: 8200). Furthermore, you cannot save data during a pulse output.
The following shows the timing chart when you save data.

Save data
(n word, bit 14)

Save data received
(n+11 word, bit 14)

Data transferring Normally 1 to 2 seconds |

(n+12 word, bit 0)

Data transfer completed

| (Maximum 30 seconds)

(n+12 word, bit 2)

Save data request
(n+12 word, bit 3)

When data saving is complete, data transfer completed (n+12 word, bit 2) turns ON.

8-43
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8-7 Saving Data

I Execution with CX-Programmer

The procedures for saving data with the CX-Programmer are as follows.

1. Connect CX-Programmer to the PLC.
2. Start the PCU Setting Window.
3. Select [Write Flash Memory] under the [PCU] menu.
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Transferring and Saving Data

8-8 PCU Setup

8-8 PCU Setup

If you change a parameter that requires the power supply to be turned ON again, you need to
restart the PCU.

If you restart the PCU, the CPU Unit of the PLC stops during the restarting process.

For this reason, this is a PCU setup function to restart only the PCU without stopping the CPU
of the PLC.

Outline of Operation

8-45

The PCU setup function can be used to initialize the PCU without stopping CPU Unit operation.
You can use the PCU setup function regardless of the status of the PCU by turning ON the
PCU Setup Bit in the PCU Control Output Memory Area. When you execute the function, all
output signals of the PCU are turned OFF.

When setup has been completed, the PCU Ready Flag will turn ON and the output bits from
the CPU Unit will be output to the PCU output signals.

Outputs

PCU Setup Bit

PCU Ready Flag After PCU setup processing

is completed, the setup status
is held until the PCU Setup Bit
turns OFF.

XU

PCU setup processing
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8-8 PCU Setup

Operating Status of PCU

The PCU has these operating status. Operation you can perform with the PLC varies
depending on the operating status.
. PLC status .
perating . . peration
status Explanation of operating status PCU | External External from PLC
ready input output
From the status in which you turn ON the power
e supply or execute a restart until the unit starts. . .
Initializing In this condition, the PCU ready (n+11 word, bit OFF Disabled | Output cutoff | Not possible
15) is OFF."
The PCU Setup area (n word, bit 15)*1 is ON Only the PCU
PCU setup in | and the PCU ready is OFF. OFF Disabled | Output cutoff Control
progress memory area
can operate.
SOFTWARE | A mode by a CX-Programmer command. In this
EXCLUSIVE modg, data transfer by CX-Programmer is OFF Disabled | Output cutoff | Not possible
mode (Data | possible.
Transfer) Ladder program output is disabled.
A mode by a CX-Programmer command. In this Retain the
mode, operation by CX-Programmer is status before
SOFTWARE | possible. the
EXCLUSIVE | Ladder program output is disabled. SOFTWARE .
mode (Test OFF Enabled EXCLUSIVE Not possible
Run) mode (Test
Run)
transition.
Norn.1al*2 The PCU ready is ON. ON Normgl Normgl Possible
operation operation operation

*1. n word indicates a Special I/O Unit memory area. You can determine the Special /O Unit memory area by the
formula below: First word in Special I/O Unit memory area (n) n=2,000 + 10 x unit number
*2. Turn OFF the PCU Setup memory area (n word, bit 15) to enable normal operation.
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8-8 PCU Setup

8-47

[When not in SOFTWARE EXCLUSIVE (Test Run) mode]

Power ON/Restart PCU
PCU setup SOFTWARE

EXCLUSIVE mode Return to normal operation status
(Data Transfer) start § }
[IN]

PCU ready

External output signal

E : The return to normal operation
. Output cutoff status causes output to be
When in SOFTWARE EXCLUSIVE (Test Run) mode performed based on the settings
) and commands enabled when the
SOFTWARE EXCLUSIVE Return to normal operation status return occurred (output is updated).
mode (Test Run) start
[IN]

PCU ready

External output signal

Output hold \ The return to normal operation

During SOFTWARE EXCLUSIVE mode Stalffus causes OgtpUttthO be "
(Test Run), the output status when performed based on the setlings

SOFTWARE EXCLUSIVE mode (Test and commands enabled when the
Run) started is held. return occurred (output is updated).
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8-9 Simple Backup

If you mount the PCU on the CPU Unit, all data within the CPU Unit and the internal data on
the PCU are backed up to a Memory Card, restored and verified via a simple backup operation
of the CPU Unit.

Outline of Operation

The data below on the internal flash memory of the PCU are backed up, restored and verified.

+ Parameters (common parameters, axis parameters and memory operation parameters)
+ Memory operation data
+ Memory operation condition data

The aforementioned data on the internal flash memory of the PCU are backed up on the
Memory Card under the file name below as "the Unit/Board backup file" when you write the
data to the Memory Card via a simple backup operation. The size of the backup data per unit
is 220 KB.
File name: BACKUPxx.PRM

(Note: xx indicates the PCU unit address = unit number + 20 hex)
You can also read and verify this file from a Memory Card.

Memory Card power OFF button

PCU \ CPU Unit

g All data
PCU data
within
flash memory * Backup y Y Memory Card
* Restore -
* Verify >
—
I Application

You can back up the data on the entire PLC, which includes the CPU Unit, PCU, DeviceNet
Unit, Serial Communication Unit and board. Since you can transfer all data at once by using
this function, it is a convenient function when you replace the unit.
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Transferring and Saving Data

8-9 Simple Backup

Operation Method

This section explains the operation methods of backing up, restoring and verifying data.

I Backup

Transferring data on the PCU to a Memory Card is referred to as a backup.

Set the DIP switch on the front panel of the CPU Unit as shown below, and press and hold
down the Memory Card power OFF button for 3 seconds.

DIP switch on the front panel of the CPU

Unit

SW7

SwWs

ON

OFF

PCU

PCU data
within
flash memory

Memory Card power OFF button

CPU Unit

%

Backup

All data

Memory Card

Y

Through this operation, a PCU data file is created and is written to a Memory Card along with
other backup files.
When you press and hold down the Memory Card power OFF button, the MCPWR LED on the
front panel of the CPU Unit flashes once, and then turns ON when the data write is in progress.
It turns OFF after the data write is completed successfully.
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I Restore

Transferring data from a Memory Card to the PCU is referred to as a restore.

Set the DIP switch on the front panel of the CPU Unit as shown below, and turn the power
supply of the CPU Unit from OFF to ON.

DIP switch on the front panel of the CPU

Unit
sSw7 sSws8
ON OFF
PCU CPU Unit
All data
Power —»|
PCU data supply
within ON
flash memory
. Memory Card
pa—
Restore
—

Through this operation, an PCU data file on the Memory Card is read and restored to the PCU.

EI Precautions for Correct Use

+ With the simple backup function, you must restore the data to a PCU with the same model number.
You cannot restore the data to a PCU with a different model number.

% Reference

+ When you restore data, the data is read from the Memory Card onto the RAM of the PCU, and
then checked. If the operation is normal, the data is automatically written to the flash memory. If
the operation is not normal, a CPU Bus Unit memory error (user data) (error code: 0010) will occur.
If there is a problem, a CPU Bus Unit memory error (user data) (error code: 0010) will occur.
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Transferring and Saving Data

8-9 Simple Backup

I Verification

Comparing the data on the PCU and the data on the Memory Card is referred to as a

verification.

Set the DIP switch on the front panel of the CPU Unit as shown below, and press and hold
down the Memory Card power OFF button for 3 seconds.

DIP switch on the front panel of the CPU

Unit

SwW7

SwW8

OFF

OFF

PCU

PCU data
within
flash memory

Memory Card power OFF button

CPU Unit

él]

Verification

All data

A Memory Card

\A 4

A

Through this operation, the data on the Memory Card and the data on the internal flash
memory of the PCU are verified.

When you press and hold down the Memory Card power OFF button, the MCPWR LED on the
front panel of the CPU Unit flashes once, and then turns ON when the verification is in
progress. The LED turns OFF if the data are consistent after verification.

|E| Precautions for Correct Use

+ Do not save data to flash memory in the PCU during the verification operation. It may make the
verification results inaccurate.

8-51

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)



Operating Functions
]

This chapter explains the auxiliary operation functions such as feedback position
monitoring function, interrupt feeding, override and teaching.

9-1 Feedback Position Monitoring Function ............................ 9-1 n
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9-1 Feedback Position Monitoring Function

9-1 Feedback Position Monitoring Function

With PCU of pulse-output type, the position control loop is at the driver side regardless of
whether the application is of semi-closed loop or full-closed loop method.

However, this PCU can input encoder feedback.

You can use either an incremental encoder or absolute encoder.

Outline of Operation

The functional purpose of the feedback position counter on the PCU side is to perform
operation checks against command positions.

Depending on the settings, you can also have the command present position and feedback
position reflected in both directions, and use the feedback position for position monitoring.

PCU Servo Drive
Output pulse| T TR T
| Start calculation I PP >. After speed loop .——)@
_A | (omission) i

L 1
+V

Coordinate  |—>{ Present position counter
change occurs (position monnorlng master)

Feedback position H(L

is reflected or not Feedback oul
reflected in position eecback pulse
monitoring

|Feedback pulse counter @

* While Servo is OFF —

« Present position is preset X
* During Error Counter Reset

« Origin Search completed

« Axis operation command
when the present position
clear at start is enabled
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9-1 Feedback Position Monitoring Function

The table below shows how the command position and feedback position change at each

timing.
Do not use feedback positions in Use feedback positions in position
position monitoring monitoring
ltem Present position | Feedback position | Present position | Feedback position
counter counter counter counter
POWer Supply ON IIOll IIOII IIOII IIOII
During servo No change Feedback position | Always updated by | Feedback position
unlock Hold the current count value the feedback count value
command position. position count
value.

Servo lock in
progress

Command count
value

Read value of
absolute data in the
case of a motor with
absolute encoder 2

Feedback position
count value

Read value of
absolute data in the
case of a motor with
absolute encoder 2

Command count
value

Read value of
absolute data in the
case of a motor with
absolute encoder 2

Feedback position
count value

Read value of
absolute data in the
case of a motor with
absolute encoder 2

During servo lock
(During axis stop/
During axis
operation)

Command count
value

Feedback position
count value

Command count
value

Feedback position
count value

Present position
preset in progress

Preset command
value

Feedback position
count value

Preset command
value

Preset command
value

Origin Search

0 or origin search

Feedback position

0 or origin search

0 or Origin Search

completed preset value count value preset value preset value
Starting present Preset to 0. Feedback position Preset to 0. Preset to 0.
position clear count value

enable

Starting present No change No change The feedback No change
position clear Hold the current Hold the current position cpunt value | Hold the current
enable command position. | feedback position. is preset. 3 feedback position.

*1. Even if you execute the servo unlock after the origin is confirmed by origin search, etc., the confirmed origin

is held.

*2. When connected to a Servomotor with an absolute encoder and the servo locked status changes to the servo
unlocked status, the absolute data is preset in both the present position counter and the feedback position

counter.

*3. After this operation, the origin confirmed status immediately before is held.

% Reference

+ If you want to directly preset a position to the feedback position counter, you can write the position
only with an IOWR instruction. For the Address areas, refer to "Other Addresses List" on page 8-

18.
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9-1 Feedback Position Monitoring Function

Axis Parameter Settings

To use the feedback position monitoring function, you must set axis parameters.
For axis parameters other than those which this section explains, refer to "Axis Parameters"
on page 5-13.

I Feedback Pulse Input Setting

Set the feedback method and direction of feedback pulses. For details, refer to "Feedback
Pulse Input Setting" on page 5-46.

Parameter name Function S Unit PN
range value
Feedback Pulse Select the feedback pulse method to be input.
Method 0: Phase difference pulse input (1 multiplier)
1: Phase difference pulse input (Doubler) Oto 4 3 5
2: Phase difference pulse input (Quadruple)
3: Forward/Reverse direction pulse input
4: Pulse plus direction input
Feedback Pulse Select the direction of input according to the
Input Direction input pulse.
0: Count as the forward direction when forward
o . Oto1 - 1
direction pulse/ phase A advance pulse are input.
1: Count as the forward direction when reverse
direction pulse/ phase B advance pulse are input.
Feedback Pulse Set whether to enable or disable the backlash
Input Backlash compensation function for input feedback
Oto1 - 0
Enable pulses.
0: Valid, 1: Invalid
Feedback Pulse Select whether or not to reflect input pulse
Input Position positions in position monitoring. Oto1 - 0
Monitoring Enable | O: Not reflect, 1: Reflect
Feedback Pulse Set the reflection method for input pulse position
Input Position upon error counter reset output, when you set
Reflection Mode feedback pulse input position monitoring enable
Selection to "Reflect".”! Oto 1 ~ 0
0: Reflect once when the error counter reset
output is ON
1: Reflect always when the error counter reset
output is ON
Feedback Pulse Count | Set the number of pulses per motor rotation for
: o 1to Number of
Per Motor Rotation feedback position. 10,000
. 1,048,576 pulses
Mode Selection
Encoder Type 0: Incremental encoder
1: Absolute encoder 2 (OMNUC G5/W series) Oto2 - 0
2: Absolute encoder (OMNUC G series)
ABS Encoder This stores the compensation value for absolute
L " ) Command
Origin Position encoder to be taken in when you execute - unit 0

Offset

absolute origin setting.

*1. Make a selection depending on whether the driver side Error Counter Reset input conforms to ON rising edge
detection or ON level detection.

*2. An OMNUC G5-series absolute encoder is applicable to the PCU Unit version 1.1 or later.
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9-1 Feedback Position Monitoring Function

I Expanded Monitor Type Setting

Select the type of expanded monitor. For details, refer to "Expanded Monitor Setting" on page

5-49.
Parameter name Function S Unit PN
range value
Expanded Monitor | Select the type of expanded monitor.
Type 0: Feedback present position
1: Command present position Oto4 B 0

2: Position error
3: Present speed
4: Present command speed

I Error Monitor Function Setting

Set the items that are necessary to monitor the position error between the command position
and feedback position, and speed error between the command speed and feedback speed.
For details, refer to "Error Monitor Function Setting" on page 5-51.

Parameter name Function Bene Unit PN
range value

Speed Error Select whether to enable or disable the speed

Monitor Valid error monitor function. Oto1 - 0
0: Invalid, 1: Valid

Position Error Select whether to enable or disable the position

Monitor Valid error monitor function. Oto1 - 0
0: Invalid, 1: Valid

Feedbgck Speed | Set the sampling cycle at which to measure the 110 20 ms 10

Sampling Cycle feedback speed.

Speed Error Set the time from the output start of command

Monitor Dwell speed, until the speed error monitor start. 10 to 10,000 ms 1000

Time

Speed Error Limit | Set the speed error you want to monitor. 1 to 65,000 B 100

Value

P.OS.Itlon Error Set the position error you want to monitor. 1 to 65,000 Command 100

Limit Value unit
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9-1 Feedback Position Monitoring Function

I Other Axis Parameters

Some of the position-related parameters are commonly used for command position
parameters.

Command Position Unit Setting

Set only [Feedback Pulse Count Per Motor Rotation] separately, and all other parameters use
the corresponding axis parameters for command positions.
However, no compensation ratio setting function is available for feedback positions.

Software Limit Setting

Use set values in common. Use [Software Limit Function Selection] to select either the
command position or feedback position.

Zone Setting

Use set values in common. Under [Zone 0 Function Selection], [Zone 1 Function Selection]
and [Zone 2 Function Selection], select either the command position or feedback position.

Backlash Setting
Use set values in common.
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9-1 Feedback Position Monitoring Function

Error between Axes Limit Value

With this function, all linear interpolation axes that use feedback positions decelerates to a stop

when the difference between the feedback positions of 2 axes becomes equal to or greater

than the set value of [Error Between Axes Limit Value].
This is enabled only during linear interpolation.

Use the memory operation parameter [Error Between Axes Monitor Setting] to make a setting.
For details on parameters, refer to "Error between Axes Monitor Setting" on page 5-59.

Parameter name Function e Unit i
range value
Error Between Select whether or not to monitor the feedback
Axes Monitor counter between axes. Oto1 - 0
Enable 0: Not monitor, 1: Monitor
Error Between Set the allowable error amount for the feedback Command
o 0 to 65535 . 0
Axes Limit Value counter between axes. unit
Error Between Select the axes to monitor.
|
1: Not Monitor 2: Not Monitor
3: Axes 1 and 2 4: Not Monitor
5: Axes 1 and 3 6: Axes 2 and 3 OtoF - 0
7:Axes 1t0 3 8: Not Monitor
9: Axes 1and 4 A: Axes 2 and 4
B: Axes 1, 2 and 4 C: Axes 3and 4
D: Axes 1,3 and 4 E: Axes2to 4
F: Axes 1to 4

This function allows you to perform bilateral operation of 2 axes based on the completely
identical command positions. This function is available only for linear interpolation operation.

If a deviation occurs between the 2 axes due to an error to one axis, you can stop the axis
operation automatically.

*

M2

Bilateral operation of 2 axes.

M2
M1 M1

Axis on one side becomes stuck and gap
appears in the position error between axes.

M2

Both axes are stopped.

To make it easier to obtain the error between axes limit value in applications such as the above,
the maximum value of an error is saved in the internal memory of the PCU during the checking
of error between axes.
You can read this error between axes maximum value with [Memory Operation Monitor] in the
CX-Programmer.
Take note that the error between axes maximum value which is saved in PCU is cleared to
zero when the Memory Operation Start Bit or Memory Operation Independent Start Bit turns

ON.
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9-2 Interrupt Feeding

9-2

Interrupt Feeding

Interrupt feeding is a positioning function of the axis which is started in position control or speed
control.

Positioning is performed by moving the axis for the specified amount from the position in which
the external interrupt input is input.

Outline of Operation

Interrupt feeding for direct operation and interrupt feeding for memory operation are available.
There are also 3 starting methods available for each operation: speed control, absolute
movement and relative movement.

When you specify absolute movement or relative movement, you can also specify whether or
not to generate an error if an interrupt input is not input within the specified amount of
movement.

Movement by a constant-pitch amount Movement by a specific amount
in the moving direction in the direction opposite to the moving direction

, Target speed Interrupt input signal . Target speed  Interrupt input signal

Speed ! i Position control Speed ! i
‘ (movement by a
Accelerati I specific amount) :
coelend 'ST Relative/absolute/! Accelera}lon\ Relative/absolute/
Starting speed— ( SPeed feeding | -— Deceleration S;al’ggg _,/ speed feeding
: > Forward P » Forward
direction direction
position Deceleration=" position
Position control

(movement by a specific amount)

IEI Precautions for Correct Use

+ The axis does not accelerate/decelerate when it reverses and moves in the direction opposite to
the moving direction if the command position is selected for the interrupt feeding reference
position.

+ Operation when the axis reverses and moves in the direction opposite to the moving direction is
controlled by the setting of the Reverse Rotation Command axis parameter if the feedback
position is selected for the interrupt feeding reference position.

When the AXIS FEEDING mode is set to rotation axis, you can also set a value which is equal
to or greater than the rotation axis upper limit that defines the maximum value per rotation. In
other words, you can implement a stop after multiple rotations.

For the feeding reference position, you can use an axis parameter or memory operation data
to select the command position or feedback position.

If you select the command position, the axis moves by the feeding amount from the command
position where an interrupt input is input.

If you select the feedback position, the axis moves by the feeding amount from the feedback
position where an interrupt input is input.
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9-2 Interrupt Feeding

<Specify the feedback position>
Movement by a specified amount in the moving direction

} Interrupt input

Speed
| * The left diagram shows that there is a follow delay
) H in relation to the command position
Relative/absolute/, Movement by a
Feedback speed feeding ! constant-pitch
position | amount
7 ! 7 g
' ' | The data of the constant-pitch amount
B I / movement added to the feedback position
! \VJ 1 during interrupt input becomes the target position
| ! ! of the command position.
1 1
Command y/ Relative/absolute/ i |
position speed feeding |
1
! > Time

An interrupt input mask function is also available to detect only interrupt inputs within the
specified range.

Example: Movement by a constant amount Interrupt during masking is disabled.
in the moving direction

 Interrupt input  {Interrupt input | Interrupt input

Speed T
i

1

I Movement by a
1 constant-pitch

; amount

Relative/absolute/speed feeding

v

Interrupt input mask

Interrupt Feeding by Direct Operation

Use axis parameters and Operation Output Memory area to set interrupt feeding by direct

operation.
For direct operation, refer to Chapter 6, Direct Operation.

I Axis Parameter Settings

For axis parameters other than those which this section explains, refer to "Axis Parameters"
on page 5-13.

1. Selection of [Interrupt Signal Function Selection] under [IO Function Selection]
Select an interrupt input as a trigger for interrupt feeding.
For details, refer to "I/O Function Selection" on page 5-19.
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9-2 Interrupt Feeding

2. Setting of [Interrupt Feeding Setting]

Parameter name Contents of setting
Interrupt Feeding Reference Select whether to use the command position or feedback position for
Position/ Latch Target Position the constant-pitch feeding reference position.
Selection

Interrupt Input Undetected Error | Select whether to output an error when no interrupt input is input
Enable before positioning is completed, in the case of interrupt feeding by
positioning control.

Interrupt Feeding Amount Set the movement amount after an interrupt input.

For details, refer to "Interrupt Feeding Setting" on page 5-40.

I Setting of Operation Output Memory Area

For the Operation Output Memory area, refer to "Direct Operation Command Memory Area" on page 5-68.

The setting method and starting method vary, between positioning control and speed control as follows.

Positioning Control

1. Setting of [Command Position]
Since you have already set the amount of movement after interrupt input by an axis parameter,
specify the stopping position in case of no interrupt input here.

2. Setting of [Command Speed], [Acceleration Time] and [Deceleration Time]

3. Starting interrupt feeding
First, turn ON the [Interrupt Feeding Specification] bit.
For startup, the bit to turn ON varies depending on whether you use an absolute position or
relative position for positioning control.
If you use an absolute position, turn ON the [Absolute Movement] bit. If you use a relative
position, turn ON the [Relative Movement] bit.
To mask interrupt inputs during operation, turn ON the interrupt input mask bit.
Turning ON the interrupt input mask bit prevents reception of interrupt inputs.

Command position 12710 hex(10000)(position command value when there is no interrupt input)
Command speed 03E8 hex(1000)

Acceleration time 0064hex(100)

Deceleration time 0064 hex(100)

Interrupt feeding |

specification

felaive movement " 1

Axis 1 interrupt input
(input to PCU) ! !
Speed

Pulse output ! Movement by a

i constant-pitch amount Time
Positioning 1 1
operation completed I

Axis busy 4 I
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Speed Control
1. Setting of [Command Speed], [Acceleration Time] and [Deceleration Time]

2. Starting interrupt feeding
First, turn ON the [Interrupt Feeding Specification] bit.
Next, turn ON the [Speed Control] bit.
To mask interrupt inputs during operation, turn ON the interrupt input mask bit.
Turning ON the interrupt input mask bit prevents reception of interrupt inputs.

Command speed 03E8 hex (1000)

Acceleration time 0064 hex (100)

Deceleration time 0064 hex (100)

Interrupt feeding

specification

Speed control
command

Axis 1 interrupt input
(input to PCU)

.

Speed i
Pusocupt |
Positioning operation
completed ﬁ I—
Axis busy | I

@ Reference

An interrupt input is not acceptable while the operations below are in progress during interrupt
feeding:

+ Backlash compensation interval during interrupt feeding

+ Deceleration stop interval for reversing upon duplicate starts of interrupt feeding

Interrupt feeding start Interrupt feeding start
Interrupt input (dupllcate starts)

Movement b
’—|/7 a constant- p?{oh /_\ Interrupt input
amount
3 | Movementbya / Time
> constant-pitc
T ' Relative movement etc. *—> amount

Backlash compensation interval: Deceleratlon stop interval for reversing:
An interrupt input is not acceptable. An interrupt input is not acceptable.

Pulse
output
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9-2 Interrupt Feeding

Interrupt Feeding by Memory Operation

9-11

Use axis parameters and memory operation data to set interrupt feeding by memory operation.
For memory operation, refer to Chapter 7, Memory Operation.

I Axis Parameter Settings

For axis parameters other than those which this section explains, refer to "Axis Parameters"
on page 5-13.

1. Selection of [Interrupt Signal Function Selection] under [IO Function Selection]
Select an interrupt input as a trigger for interrupt feeding.
For details, refer to "I/O Function Selection" on page 5-19.

I Memory Operation Data Settings

For memory operation data, refer to "Memory Operation Data" on page 5-87.

Just as the same as direct operation, the setting of memory operation data varies between
positioning control and speed control.

Positioning Control

1. Setting of the sequence data [Command]
Set [Interrupt Feeding (Positioning Operation)] in the sequence data [Command].
For details on the setting method for sequence data, refer to "Interrupt Feeding (Positioning
Operation)" on page 7-25.
2. Execution of memory operation
Execute memory operation.
For memory operation, refer to Chapter 7, Memory Operation.

Speed Control

1. Setting of the sequence data [Command]
Set [Interrupt Feeding (Speed Control)] in the sequence data [Command].
For details on the setting method for sequence data, refer to "Interrupt Feeding (Speed
Control)" on page 7-28.

2. Execution of memory operation
Execute memory operation.
For memory operation, refer to Chapter 7, Memory Operation.
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9-3 Override

Override is a function that uniformly decreases or increases all operation speeds without
changing the speeds which you specified by command speed.

The PCU multiplies each specified speed by a desired ratio to calculate the operating speed
and changes the current speed to the calculated speed.

Outline of Operation

Load the set value of [Override] to change the speed while [Override Valid] in the Manual
Operation Command Memory area is ON.

Override
100

Target speed = Speed command x

You can set a desired value between 0.00 and 500.00%. If you specify 0.00%, the PCU
functions in the same manner as when you set 0.01%.

Override is enabled during the operations below:
+ Direct operation

¢+ Memory operation

+ JOG operation/inching operation

+ Origin Return

If the target speed exceeds the maximum speed which you set by an axis parameter, the target
speed becomes the maximum speed.

Override is disabled during Origin Search and MPG operation and also when the
synchronization control function is active.

Override value can be loaded and speed
/ can be changed when override is enabled.
b

Speed

100.00%

Override valid

100.00 60.00 20.00 160.00

Override

II Precautions for Correct Use

+ Use caution when you turn OFF the override enabled memory area because doing so turns the
override value back to 100%.
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9-3 Override

Override in Operations Other than Memory Operation

The effective ranges of override in direct operation, interrupt feeding, JOG operation/inching
operation and Origin Return are as follows.

In direct operation, override functions in the same manner as the command speed change
during operation.

Override can be performed at any time during
this span. (While the speed is changing
(accelerating, decelerating) due to an
override change, the speed can be changed
again by changing the override.)

Override cannot be performed
during deceleration for stopping.

Speed
'y

» Time

If you change the override value during operation, the axis accelerates/decelerates to the
target speed that reflects the override value. If the acceleration/deceleration designation
method is [Acceleration/Deceleration Time Selection], the axis starts to accelerate/decelerate
toward the changed speed from the moment the override is changed.

Override in Memory Operation

In memory operation, the operation varies depending on [Command] and [End Pattern].

I Difference by Command

Positioning Operation
Override is enabled for each axis.

Linear Interpolation Operation
Use the override of the highest priority axis among the task configuration axes.

@ Reference

+ The axis priorities are axis 1, axis 2, axis 3 and axis 4, in the order from high to low.
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9-3 Override

Circular Interpolation
Use the override of the highest priority axis among the task configuration axes.

Speed Control
Override is enabled for each axis.

Interrupt Constant-pitch Feeding
Override is enabled for each axis.

I Difference by End Pattern

In memory operation, load the override setting at the timing as follows:

Independent or Automatic

Speed

Override is enabled during this
interval.

Override is disabled during the
deceleration interval for stopping.

Time

Continuous 1

Speed

Override is enabled during
this interval.

Override changes are immediately reflected
even while speed changes to the next
sequence data are occurring. Refer to
Override Change during Passing.

/— Override is disabled during the deceleration interval for stopping
1

Sequence 1

Sequence 2
Time
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9-3 Override

Continuous 2

Override changes are immediately reflected
even while speed changes to the next
sequence data are occurring. Refer to
Override Change during Passing.

Override is enabled during this
interval.

/— Override is disabled during the deceleration interval for stopping
1

Speed

Sequence 1 Sequence 2 Time

Continuous 3

Override changes are received during passing in sequence
data, but the actual speed change does not take place until
Override is enabled during this after passing is complete.

interval.

/— Override is disabled during the deceleration interval for stopping
1

Speed

Sequence 1 Sequence 2 Time
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9-3 Override

I Override Change during Passing of Continuous 1 and Continuous 2

If the completion pattern is [Continuous 1] or [Continuous 2], any change in the override value
which you make during acceleration/deceleration between sequences is reflected
immediately. The acceleration/deceleration behavior changes at the switching point of
sequences.

This section explains how the axis moves when you change the override value to 150% while
sequence 1 is shifting to sequence 2 in case of [Continuous 1].

When Acceleration/Deceleration Time Selection is [Acceleration/Deceleration
Specified]
If you select [Acceleration/Deceleration Specified], the axis starts to accelerate/decelerate to
ward the changed speed according to the acceleration/deceleration which you specified in
sequence 1 by changing the override.
Thereafter when the amount of movement in sequence 1 is completed, the sequence switches
to sequence 2 and the axis operates according to the acceleration/deceleration which you
specified in sequence 2.

, Sequence 2
1
—>
150% --—==-======—--——mm—mm— - :L ——————————— Operating pattern
| after override change o
i K]
! (1)
q
100% -=-=-=-=-=-=-=-=---------- e ——— =" | Initial operating pattern | Q)
Va =
| \ :
i \\ «Q
I
! T
i After the movement amount of \\ c
Sequence 1 i sequence 1is complete, operation 1 s
' follows the slope of sequence 2. | 0
' -~
! 1 =
) N S
Operation follows the slope of =
Override valid sequence 1 until movement »n
(100% — 150%) amount of sequence 1 is complete.
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9-3 Override
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When Acceleration/Deceleration Time Selection is [Time Specified]

If you select [Time Specified], the axis starts to accelerate/decelerate toward the changed
speed from the moment the override is changed according to the acceleration/deceleration
time which you specified in sequence 1.

Thereafter when the amount of movement in sequence 1 is completed, the sequence switches
to sequence 2. The moment the sequences switch, the axis starts to accelerate/decelerate
according to the acceleration/deceleration time which you specified in sequence 2.

Sequence 2

l

Sequence 1 acceleration time

Sequence 2 acceleration time

1
|
i :
| ™~
150% =~~~ """"TTTTTTTTTTTToos = ]
1 :
Y
i
! Operating pattern after
100% ——====----------------- rf o == ————— override change
AN
f \\ | Initial operating pattern
Sequence 1 g€celeration time i \f
i \
! 1
Sequence 1 | |
1
: |

If acceleration/deceleration time is specified, from the moment the override
is changed, acceleration/deceleration starts toward the changed speed
according to the acceleration/deceleration time specified in sequence 1.

If the sequence 1 target position is reached during the
acceleration/deceleration, sequence 2 takes over and from that moment
on acceleration/deceleration starts toward the changed speed (after
override change) according to the acceleration/deceleration time specified
in sequence 2.

Override valid
(100% — 150%)
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9-3 Override

Memory Area to Be Used

Use the Manual Operation Command Memory area to set the override function for both direct
operation and memory operation.

Use the [Override Valid] bit in the Manual Operation Command Memory area and [Override]
bit.

[Override Valid] and [Override] are available for each axis.

For details, refer to "Manual Operation Command Memory Area" on page 5-67.
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9-4 Torque Limit

9-4 Torque Limit
|
This function turns ON/OFF the torque limit output to the Servo Drive from the PCU.

Turning ON/OFF the [Torque Limit Output] bit in the [Manual Operation Command Memory
Area] turns ON/OFF the torque limit output at the Servo Drive connector.

@ Reference

+ Even when the torque limit output of the Origin Search function is controlled automatically, you
can still turn ON/OFF the torque limit output. In this case, however, whether the signal is output is
determined based on the OR condition with the automatic control.

Normal Torque Limit

Torque limit by normal positioning, such as holding control, is based on ON/OFF control of the
torque limit output by a ladder program.

Automatic Control during Origin Search

If you select [B: Proximity Rev Turn/ Holding Time], [C: Proximity Rev Turn/ Holding Origin
Input] or [D: No Origin Proximity Input/ Holding Origin Input] for Origin Search operation, the
torque limit output is controlled automatically.

Under automatic control of the torque limit output during Origin Search, the torque limit output
remains ON even after Origin Search completed (after the origin confirmation).

For details, refer to "Operation by 11: Proximity Reverse Turn and Holding Time Specified" on
page 4-31, "Operation by 12: Proximity Reverse Turn and Holding Origin Input Specified" on
page 4-31 and "Operation by 13: No Origin Proximity Input and Holding Origin Input Specified"
on page 4-32.

If the axis moves in the direction opposite to the origin input detection direction, the torque limit
output turns OFF.

If you perform origin compensation operation in the reverse direction against the origin input
detection direction, for example, the torque limit output turns OFF at the start of origin
compensation operation.

Connection with Servo Drive

If you use the torque limit function, a torque limit switch input is necessary for the Servo Drive.
Change the Servo Drive setting so as to use the torque limit switch input below:

Servo Drive Input signal to be used Necessary setting Remarks
G5 Series TLSEL Torque Limit Selection TLSEL is set to be
(R88D-KTXx) (Torque limit switch) (Pn521)=3 or6 allocated to pin 8, 9, or

26 to 33 of the control
input connector (CN1).
Set it as a NO input.
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9-4 Torque Limit

Servo Drive Input signal to be used Necessary setting Remarks
G-series TLSEL Torque Limit Selection TLSEL is allocated to
(R88D-GTx) (Torque limit switch) (Pn03)=3 pin 27 of the control

input (CN1).
W-series ! PCL (forward current PCL Signal Input Terminal | PCL and NCL are
(R88D-WTx) limit input) or NCL Allocation (Pn50b.02), NCL | allocated to pins 40 to
(reverse current limit Signal Input Terminal 46 of the control input
input) Allocation (Pn50b.03) 2 (CN1) according to the
settings. Seta valueina
range of 0 to 6. (The
setting becomes
effective with an "L"
input.)
SMARTSTEP2 TLSEL (torque limit Zero Speed Designation/ TLSEL is allocated to
Series (R7D-BPx) switch) Torque Limit Switch pin 5 of the control input
(Pn06) =2 (CN1).

*1. The PCL signal and NCL signal are allocated to pins 45 and 46 respectively as the default settings of
the W-series Servo Drive.

*2. Allocate a signal in the direction which requires the torque limit.
Note. The torque limit function is not available with the SMARTSTEP A-series Servo Drive (R7D-APX).

Connection example

PCU 24-VDC
power . o
CJIW-NC214/NC234/NC414/NC434 supply %:AeAr;qe?'SVTVESF?z”%Z?;sd
Servo Drive
1,2 + -
24-VDC power
supply for output I 34
+24VIN
13/43 P
imi H WAN[
Torque limit | i T ./
output | A TLSEL/PCL/NCL -
»lg s
o)

Note. If you are using a W-series Servo Drive, set and connect the signals so as to enable the torque limit
in the Origin Search direction (origin input detection direction).

Torque Limit Operation

The torque limit operation of the Servo Drive is as follows.

Servo Drive Torque limit output OFF Torque limit output ON

G5 Series Torque Limit Selection (Pn521) = | Torque Limit Selection (Pn521) = 3:

(R88D-KTx) 3: No. 1 Torque Limit (Pn013) No. 2 Torque Limit (Pn522) limits the
limits the motor output torque. motor output torque.
Torque Limit Selection (Pn521) = | Torque Limit Selection (Pn521) = 6:
6: No. 1 Torque Limit (Pn013) Forward External Torque Limit (Pn525)
limits the motor output torque for | limits the motor output torque for
forward rotation and No. 2 Torque | forward rotation and Reverse External
Limit (Pn522) limits the motor Torque Limit (Pn526) limits the motor
output torque for reverse rotation. | output torque for reverse rotation.

G-series No. 1 Torque Limit (Pn5E) limits | No. 2 Torque Limit (Pn5F) limits the

(R88D-GTx) the motor output torque. motor output torque.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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9-4 Torque Limit

Servo Drive Torque limit output OFF Torque limit output ON
W-series The Forward External Torque When the PCL signal is ON: The
(R88D-WTx) Limit (Pn404) or Reverse External | Forward External Torque Limit (Pn404)

Torque Limit (Pn405) does not
limit the motor output torque.

limits the motor output torque in
forward direction.

When the NCL signal is ON: The Reverse
External Torque Limit (Pn405) limits the
motor output torque in reverse direction.

SMARTSTEP2 Series
(R7D-BPx)

The Torque Limit (Pn5E) limits the
motor output torque.

No. 2 Torque Limit (Pn71) limits the
motor output torque.

Note. For details on the torque limit function of the Servo Drive, refer to the User's Manual for each model. In the
automatic control of torque limit output during Origin Search, the output signal turns ON when a torque
limit is applied. Set an appropriate torque limit value so as to match the aforementioned operation when
the torque limit output turns ON with that of the holding direction.
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9-5 Teaching

9-5 Teaching

Teaching refers to the process of moving the axis to a desired position and then loading the
present position of the axis as position data.
The position data which received teaching is taken in the PCU as memory operation data.

Outline of Operation
Perform teaching for each task.

When [Teaching] bit in the Memory Operation Command Memory area turns ON, the present
positions of all axes which are included in the task are taken in the specified sequence number.

Y
Memory operation data

30 [« Teaching address
40 (sequence number)

Present position

EI Precautions for Correct Use

+ Although you can execute teaching regardless of whether the origin is confirmed, exercise caution
because the captured position data may be different from the data which you loaded before the
origin confirmation.

+ Any position data you loaded into the PCU via teaching is lost if you turn OFF the PLC power
supply or restart the unit. To save the loaded position data, save the data. For the save, refer to
"Saving Data" on page 8-42.

+ To move the axis to a position loaded by teaching, select [Specify Absolute Position] for [Position
Specification]. If you select [Specify Relative Position], the axis may move to a position which is
different from the teaching position.
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9-5 Teaching

Teaching Procedure

Follow the procedure below to execute teaching:

. Set the memory operation parameter [Teaching Object]

Select whether to use the command position or feedback position for the target position data
of teaching.

. Move the axis to the position you want to perform teaching

Move each axis to the position which you want to perform teaching by using JOG, etc.

. Set [Teaching Address] in the Memory Operation Command Memory area

Set the sequence number under which you want to store the position data which received
teaching.

. Execution of teaching

Turn ON the [Teaching] bit to execute teaching.

Timing Chart

9-23

The following shows the timing chart of position data to be taken in sequence No. 2.

Teaching address No. 0002 hex (sequence No. 2)

. ON i
Teaching OFF

Teaching received OFF '

ON

Teaching completed OFF
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In-position Check

This function judges the completion of positioning by loading in the PCU the positioning
completed signal of the Servo Drive at the completion of positioning to the command position.

Operating Procedures

Follow the procedure below to use the in-position check function.

. Setting of the axis parameter [Positioning Completed Input Function]

Use [Positioning Completed Input Function] to select whether or not to load the positioning
operation completed signal from the Servo Drive to the PCU.

This is settable for each axis, because some Servo Drives have no positioning completed
signal.

. Setting of the sequence data [Positioning Monitoring Time]

Set any value other than [0] for the Position Monitoring Time to enable the positioning
completion input monitor. Setting this parameter in combination with the [Positioning
Completed Input Function] setting enables in-position check.

. Setting of the sequence data [Positioning Completed Input Monitor Valid]

In memory operation, use the sequence data [Positioning Completed Input Monitor Valid]
setting in combination with above settings 1 and 2 to set whether or not to perform in-position
check.

Operating Method

You can set whether or not to perform in-position check on the position control operations of
direct operation and memory operation.

Accordingly, start the next operation without waiting for in-position check if you want to perform
the operation as quickly as possible.

On the contrary, perform in-position check if you want to confirm completion of positioning
before the next operation starts.

Note, however, that in-position check is not performed for the stopping of operations below:

+ Synchronous control

+ JOG operation

+ MPG operation

+ Deceleration stop

+ Stopping due to an error

+ Stopping of reversing operation during Origin Search

+ Stopping of reversing operation due to duplicate starts

+ Stopping of reversing operation under interrupt feeding control

m Precautions for Correct Use

+ Even if you select [1] (use as positioning completed input) for the Positioning Completed Input
Function axis parameter, setting [0] for the Position Monitoring Time will disable the monitoring
the positioning completed input from the Servo Drive. If you wish to use the positioning completed
signal from the Servo Drive to check th