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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 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).

¢ 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.

/N warnine

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

/N warnine

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

/N warniNG

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

/N warnine

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 I/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.

¢ 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 P

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:

¢ Locations subject to direct sunlight.

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

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

e Locations subject to corrosive or flammable gases.

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

¢ 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:

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

¢ 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.

/N warnine

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

¢ 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.
o 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/O Units, CPU Units, Memory
Cassettes, or any other Units.
e Assembling the Units.
¢ Setting DIP switches or rotary switches.
e Connecting cables or wiring the system.
e 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.

o 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.

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

¢ 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.

¢ 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.

» 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.

¢ 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.

¢ 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).

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

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

¢ 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.

¢ 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.

¢ Confirm that set parameters and data operate properly.

o Check the pin numbers before wiring the connectors.

¢ 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.
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Precautions

6. Conformance to EC Directives
Applicable Directives

¢ 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:

+ |s 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-E1-06

*— Revised code

Revised
code

Revision
date

Contents and revised page

01

April 2009

First print

02

January 2010

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

03

July 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-

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

04

June 2011

Improved/corrected previous information.
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

05

August 2014

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
5-22, 5-94, 6-39 to 6-40, 7-21, 7-30, 7-42, 7-67, 7-69, 9-3, 9-24 to 9-25,
12-31, and 12-34

06

February 2016

Improved/corrected previous information.
Relevant pages: 2-10, 2-13, 2-15, 2-18, 4-39, 5-29, 5-66, 12-37, and
Appendix-3
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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 - L
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 . L
Chapter 4 Oriain 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|§ chapter explalns 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.
Sypchronoqs This chapter explains an outline of the synchronous unit operation
Chapter 10  Unit Operation ) . h
. 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 dllsplay 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

Product Outline

Position Control Units

CJ1W-NC414/-NC434 CJ1W-NC214/-NC234
(2-axis control)
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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.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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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
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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 | Editing of parameters and data
setting, « Status monitoring
monitoring |+ File management, etc.

Compute Power CJ-series PCU
CX-Programmer Supply Unit C‘PU Unit (CJ1W-NC414)
\ - T OO

[
= 08
€ .
%:, @
@‘ L
= = - 15=0)

RS-232C port connection
Peripheral port connection

®

I P P~
L

Dedicated Dedicated
terminal terminal
block @ block
External input External input r
& Forward direction limit input & Forward direction limit input
& Reverse direction limit input & Reverse direction limit input
&I Origin input & Origin input
rigin proximity inpu rigin proximity inpu
€1 Origi imity input €1 Origi imity input
él Emergency stop input &I Emergency stop input
&I Interrupt input él Interrupt input
24V power supply 24\ power supply
for interface for interface
Pulse output
Pulse output :
= R et R H
4 ; Stepping ; N ; Stepping h
Servo ' motor drive ! ' motor drive
Drive I | H

Servomotor Stepping motor JRN Servomotor Stepping motor
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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 Dlregt Memqry Remarks
operation | operation
Absolute movement Yes Yes
Relative movement Yes Yes
Interrupt feeding for Yes Yes
- absolute movement
Position control
Interrupt feeding for Yes Yes
relative movement
Synghronous Yes No Ava|laple during synchronous unit
feeding operation
Speed control Yes Yes
Speed control i
Interrupt feeding for Yes Yes
speed control
Target posfuon 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
Accelerat.lon/ Executable by the change of the
deceleration change Yes No ) LT
. . 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
Err0|.' between axes No Yes | Available only during linear interpolation.
monitor
P03|.t|on|ng by No Yes
Sequence continuous pattern
control i
Positioning start by No 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
R ad

Position change, Start

X
Time Lot X

—F——) —» Start Speed change

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



1-3 Basic Functions

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 g Sequence

dataNo.2 :data No. 3

A t 4 f 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

\V4

Reverse direction

Specified sequence number

Forward direction
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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

Wiring | Connect the PCU and the external input equipment | 2-3 External I/O Circuit
2-4 Wiring
2-5 Connection Examples for Different Types of Motor Drive

| 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)
Setting the
PCU | Set common parameters for the PCU | 5-2 Common Parameters
| Set axis parameter for the PCU | 5-3 Axis Parameter
Manual ; ,
. | Perform JOG operatlon| 3-2 JOG Operation
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 5VDC, 310 mA maximum

Current consumption of
external power supply

24 VDC
NC214 13 mA maximum
NC234 44 mA maximum

24 VDC
NC414 26 mA maximum
NC434 90 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.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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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 /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 . . . on e
. . Three methods are available to specify a circular arc: "Specification
interpolation s o w P 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 - . . - : -
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.”

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 o s

speed error present command position and present feedback position to

mponitor 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.

1-15
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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.

auIINQ 39npoid

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
| omRON  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 I1/0 Table Window and select
[Unit Manufacturing Information].

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

Unit ManuFacturing Informa 21x|

File Help

Manufacturing Details

FRevision A
PCE Revision A
Software Revision C

Lot Nurnber

Manufacturing ID
Serial Number

—
— . .
—a— T Unit version

Uriter.

Unit Teat

There is no Memory Card rstalled

[catH-H-cPuss  [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

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.
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Product Outline

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

PCUﬁ B B _
| Stepping motor drive
I I
! u : Pulse train : Stepping motor
JU L
Bus Pulse :
. 4 > | ‘ ' ' P e .
CPU Unit © 7 |interface generator % I
2 I
c |
o
o |
c |
oS | | - I
°
o
C
s
o S 3
MPU | G | | > [ | o £
-t ©
£
- 2
x
T w
1
M Pulse -
emory| dumm | - (m=—p | ccrator S
3
c
c
[e}
(8]
c
o
©
o
c
C
lio 8
€= [interface| €===p | O
Pulse train
Servo Drive Y Servomotor

()
N

Position output

O Rotary encoder

Power amplifier

e

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 mgtor or Table
pulse train input
Servomotor |

Pulse train

4

Ball screw

Position Controller

--RA] -

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 Controll Pulse train !
osition Controller — > = /I
Feedback pulse _: Ball screw

Encoder Decelerator

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 1-20
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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}

JM / P

Stepping motor Reduction gear ratio Moving object ~ Feed screw pitch

PUT<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) x M
6s
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 6s(mm/pulse) Os x
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) \Y,
Pulse speed = = =
Pulse rate Pulse rate (mm/pulse) P x Bs
X
360 x M x V 360 x M
= ——  (pulses/s)
P x Bs

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.

hOODdN=

window.

Open the PLC's I/O table in CX-Programmer.

Transfer the I/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

@New Unit[Unit Model: CJ1W-NC234 Unit No.0]
File Edit NCUnt Tool Help

EEX D EAESODR s

=228 Parameter

Comman Parameter

Axis Parameter

%4 Memory Operation

) Task Parameter

Condition Data

- Sequence Data
B Taskl

B Taskz

[ Tasks

g Taske

Help is displayed by prassing F1 key,

E--ﬂ Unit Mo.00 Mew Unit{CI1W-NC23:

[ [ (|

- Parameter Typ

Staitup

Parameter Name

Unit | BetValue

Manual Operation Cammand Memary Area Selection

First WORD of Manual Operation Command Memory Area

Direct Operation Command Memory Area Selection

FirstWORD of Direct Operation Command Memary Area

Memory Operation Command Memary Area Selection

FirstWORD of Memory Operation Command Memary Area

Axis Status Memary Area Selection

First WORD of Axis Status Memory Area

Memory Operation Status Mermary Area Selection

FirstWORD of Memory Operation Status Memory Area

Help
Select the allocation area of the manual operation :l #0000 No setting :l
command output memory area HO0BD: CI0 area
M asimum occupying words: B HOOB1: WR area

HO0B2: HR area
HO0G2: DM area
HO0G0 to BC: EM area(57: 7 = EM bank No]
L] L]

[CozH-cPUsB-EIP  [Oncine |

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.

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

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 RUV\‘;SVNZ ERCBM ERI—;‘ ) ﬂ LED Indlcator Rul:: SVNZC ERC ERH ) ﬂ
pes 1 ana2 | 1= rcaes e T s ana2
connector ol o?the PCU connector
Connects to the | []fie ° ’ Connects to the
Servo N 2 e Servo
Drive or stepping . x10' . Drive or stepping
motor drive 2’ . gentltﬁr?u?\z(ta(:h motor drive
(2-axis control). o 7 x100 Set thge PCU . (2-axis control).
—— unit number.

T
1__F

© 0000000000000

Axes 3 and 4 —

oo ocoooco0o0000000000000

s

; g
connector —— External signal ;
Connects to the |2 "%/ connector for 5
Servo i < axes 1and 2 2
Drive or stepping g Connects to 2
motor drive i external input. 5

(2-axis control).

I

External signal External signal

= connector and ! 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 Unlit 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.

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



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 ]
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 9
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

A1 B1 | Orange |—-——~—1 ON when lit, 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 unlit

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

~N

S 1Y 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/O 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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2-1 Name of Each Part and Area Allocation

Memory Area Allocation List

Special I/O 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:Jr:::)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 5-59.
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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 1/0O 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.

|-_l7| 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.
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2-2 Installation of PCU

Slider

Lock

Release

EI Precautions for Correct Use

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

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.

.
4
Z
Z
2
A

O
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2-2 Installation of PCU

Dimensions

l CJ1W-NC214/-NC234
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Installation and Wiring
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2-3 External 1/0O 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

CJ1W-NC414/434 CJ1W-NC214/234

I External Signal Connector

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

CN2

19 20

N
©

TAXIS2 L AXIS1-MPG

N

Taxis2 L axis1T

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

2-3 External 1/0 Circuit

l CJ1W-NC234 (Line Driver Output Type)

Servo Drive Connector
CN1: For axes 1 and 2

location nu::er o Name nu::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
11 | OUT | RUN output 12 | OUT | Alarm reset output
_‘(—% 13 | OUT | Torque limit output 14 | ouT (Evclr%r ?%usglﬁerégﬁzﬁtce)
g 15 | OUT | Error counter reset output 16 | OUT | Forward direction pulse output (-)
c
:i 17 | OUT | Forward direction pulse output (+) 18 | OUT Z?gstﬁi c::;?;ltj??_)pmse outputand
c
% 19 | ouT ;fg;:gﬁ ‘itf:ﬂf?j;”'se outputand | 4 |\ | Encoder phase A (-)
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 (-)
u 35 IN | Encoder phase A (+) 36 | OUT ;?:Strizi ?)'LT;S??_;’ ulse output and
=
:—f\: 37 |ouT Efg;:if\ f)ig‘f:ﬂf&';’“'se outputand | 55 | T | Forward direction pulse output (<)
c
:é 39 | OUT | Forward direction pulse output (+) | 40 | OUT (Ev;.rtohr :’%”E}f'lrl;flferte;ﬁgie)
g 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
E 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

Alocation nuf;'l‘)er o 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
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

| g M|l WO N
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Installation and Wiring

2-3 External 1/0 Circuit

l CJ1W-NC434 (Line Driver Output Type)

Servo Drive Connector

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

Alocation nuf;;er o Name nuf;;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 (E\Arl'lr%r f%“l’(‘;f:”f:i;‘;:g‘;ie)
% 15 | OUT | Error counter reset output 16 | OUT | Forward direction pulse output (-)
@]
% 17 | OUT | Forward direction pulse output (+) 18 | OUT ;?gstrizi (::L?;ﬂ??_)pmse outputand
IS
é‘j’ 19 | ouT E?;;r.zi f&f;ﬂf?g”'se outputand | 5, ||\ | Encoder phase A (-)
E 21 IN | Encoder phase A (+) 22 IN | Encoder phase B (-)
o 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 gfg’;ﬁi ‘::L?;ﬂf?_f“'se outputand
@
% 37 |ouT E‘;‘e’s{;‘; ‘c’:l:‘fgﬂf?j;“'se outputand | 45 | T | Forward direction pulse output (-)
o
E 39 | OUT | Forward direction pulse output (+) | 40 | OUT (Ev\r,f%' :’%“Eg;j:‘f;;‘ig‘;tce)
Gg’) 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
% 43 | OUT | Torque limit output 44 | OUT | General-purpose output
hE_ 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

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
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

Alocation nuf‘i]'l‘)er o 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 1/0 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.

Pin number on external signal connector

Corresponding terminal number on terminal
block

1

A1

B1

A2

B2

A3

| g M|l WO N

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

Mlocgion | "™ | o Name Ph 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
- o Error counter reset output
2 13| OUT | Torque limit output 14 out (with 1.6 kQ limit resistance)
©
= Forward direction pulse output
(@]
:é 15 | OUT | Error counter reset output 16 | OUT (with 1.6 k< limit resistance)
]
€ N Reverse direction pulse output
08)’ 17 | OUT | Forward direction pulse output 18 | OUT (with 1.6 k< limit resistance)
m . .
= 19 | ouT R’lever.se 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
; 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
]
£ N Error counter reset output
ot 39 | OUT | Forward direction pulse output 40 | OUT (with 1.6 kQ limit resistance)
C
g 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
©
-m—c_ 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)
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Installation and Wiring

2-3 External 1/0 Circuit

External Signal Connector
CN2: For axes 1 and 2

location nu:'l‘)er o 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
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

| g M|l WO N
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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

Mocgion | " | 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
e}
c - Error counter reset output
2 13 | OUT | Torque limit output 14 | OUT (with 1.6 kQ limit resistance)
(2]
o Forward direction pulse output
x
g 15 | OUT | Error counter reset output 16 | OUT (with 1.6 k< limit resistance)
= . Reverse direction pulse output
C
g 17 | OUT | Forward direction pulse output 18 | OUT (with 1.6 kQ limit resistance)
(4]
2 Reverse direction pulse output
[
S 19 | OUT and direction output 20 IN | Encoder phase A (-)
©
-D—C_ 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 (-)
<
° Reverse direction pulse output
E 35 IN | Encoder phase A (+) 36 | out (with 1.6 kQ limit resistance)
7)) . . . .
o) Reverse direction pulse output Forward direction pulse output
§ 37 | out and direction output 38 | out (with 1.6 kQ limit resistance)
o
= N Error counter reset output
é 39 | OUT | Forward direction pulse output 40 | OUT (with 1.6 kQ limit resistance)
aéa 41 | OUT | Error counter reset output 42 | OUT | Alarm reset output
©
= 43 | OUT | Torque limit output 44 | OUT | General-purpose output
hE_ 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 1/0 Circuit

External Signal Connector
CN4: For axes 1 and 2

Pin

Pin

Allocation number /10 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':'l‘)er o 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
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

| g M| WO N
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Installation and Wiring

2-3 External 1/0 Circuit

Output Circuit

I Servo Drive Connector Section

Open Collector Output (CJ1W-NC214/NC414)

Constant
voltage
ut 0
circuit 1,2
| o 34
=
S5 | e
g I o] 17/39
&) :
_ & Lo 168
g aig | 1.6 kQ (1/2W)
c »e !
_g 1 o] 19/37
- X L0 1836
aig | 11.6 kQ (172 W)
PIN '

|-_l7| 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

Vo

’\’\II\
,,,,,,,,
A0
.

!

Kﬁ: 7

to 30 mA

Output transistor

O <+ Output

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

«Output

q( 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

L 1mA GmK)
-

Bypass resistance

2-19
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2-3 External 1/0 Circuit

Line Driver Output (CJ1W-NC234/NC434)

Internal circuit

>H 19/37
D+—0 18/36

Forward direction pulse output (+)

Forward direction pulse output ()

Reverse direction pulse output and direction output (+)

Reverse direction pulse output and direction output (-)

|E| Precautions for Correct Use

+ 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
l o] 3,4
] 3 0] 11/45
T
L Ly 1
= N :
=2 ! 3 o  13/43
=
S [ E x|
© ! L
E | | O 15/41
R
= | A 14/40
I 1.6 kQ (1/2 W)
) :
10/44
l—J O
il
»lg <
)
12/42
A
»ld—L
)

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

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 2-20

M Pue uojjejjejsu

BuLi



2-3 External 1/0 Circuit

SEN Output

© 26/29  SEN output

Internal circuit

O 27/28  Signal ground

Installation and Wiring

Input Circuit

I Servo Drive Connector Section

Encoder Input

® O 20/34  Encoder phase A (-)
120 Q
® o 21/35  Encoder phase A (+)
% L O 22/32  Encoder phase B (-)
}—E 120 Q
g ® 0 23/33  Encoder phase B (+)
O 24/30  Encoder phase Z (-)
120 Q
® —0 25/31 Encoder phase Z (+)
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2-3 External 1/0 Circuit

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

Internal circuit

O 5/50

—L{ ——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 Wiring

2-3 External 1/0 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

1

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 o 11/5/31/25  Origin input (24 V)

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

4.7 kQ

{1 O 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

77

A

330 Q

O 18/38

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 1/0 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 4.75 t0 26.4 VDC
Maximum load current 30 mA
Open collector output 16 mA (terminal with 1.6-k<Q 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
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2-3 External 1/0 Circuit

SEN Output

Item

Specification

Maximum load current

10 mA

Leakage current

10 uA 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/lcommon

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 1/0 Circuit

2-27

Other Control Inputs

Item

Specification

Input voltage

20.4 t0 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

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



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 1/O power supply.

ON
OFF

Pulse output in progress

Output transistor

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

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 2-28
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2-4 Wiring

I Connection with Line Driver Output

Connection with Motor Driver of Line Receiver Input Specifications

24-VDC
power
supply

1,2

+

|
|

3.4

27/28

Motor driver
(line receiver input specifications)

SG

17/39

I

16/38

19/37

(o] PCU (line driver output)
c CJ1W-NC234/NC434
=
; 24-VDC
power supply
© for output
: °
© M
: 7
(]
=
E Forward direction
r— pulse output
T 43
0
c
— Reverse direction
pulse output m

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.

|-_l7| 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 drive

r output)

CJ1W-NC234/NC434

24-VDC

for output

pulse output

pulse output

power supply

Forward direction

Reverse direction

11,2 +

24-\V\DC
power
supply

I 3,4

17/39

Motor driver (for 5-V input)

16/38

19/37

18/36

2-29
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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)

12+ -

24-VvDC 2
3,4

power supply

(Example R =220 Q)

for output I )

Forward direction | b A VWY

pulse output q A J16/38 (@8 N . >
»lg—

Approx.
g
12 mA (+)
Reverse direction H 18/36 >< >< ) 1\\ V\li,:
pulse output q A — o ‘ ,,,,,, >
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

ulse output
p P! | q i
»ld—4

)

O

for output .
1]27/28
17/39 (+) )
Forward direction | i ’ l C Pulse input
re

‘ [ 19/37 (+)

Reverse direction ] Direction input
pulse output | y
| =)

»id_s
L

L]

>

*1. This is an auto-reset fuse.
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Installation and W

2-4 Wiring

2-31

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

PCU

CJ1W-NC214/NC234/NC414/NC434

24-VDC
power supply
for output

Error counter
reset output

General-purpose
output

RUN output

Alarm
reset output

Torque
limit output

24-VDC
power
supply
l Motor driver (for 5-V input)
12 * -
I3,4

w | X AT

-

A

s
J

&

»lg—L
»<

10/44 T
) A 7 YN

C
29

J

&

»lg—{
»<

)
-
e
=
=
)
A

J

&

13/43

O

D)
J
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2-4 Wiring

Connection with the Parallel Use of 5-VDC Power Supply

PCU

CJ1W-NC214/NC234/NC414/NC434

24-\DC
power supply
for output

Error counter
reset output

General-purpose
output

RUN output

Alarm
reset output

Torque
limit output

b

24-VDC 5-VDC
power power
supply supply

+ - 4+ -

2
Ia,4

15/41

l
Ll

10/44

l
Ll

Motor driver (for 5-V input)

11/45

r r
1}‘ _L}‘ T

l
Ll

y
3

12/42

O

i

13/43

\
ik SEaik

y

Y

FIT
pi

]

O

5
J

e
O

I

— ¢ I

Connection with SEN Output

PCU

CJ1W-NC214/NC234/NC414/NC434

SEN
output

Signal
ground

5V

26/29
O

Motor driver (SEN input)

27/28
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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

*)

P

PCU 24-VDC
CJ1W-NC214/NC234/NC414/NC434 power supply
- 1,2
24-V L
power supply
for output T 3,4
i 27/28
20/34
Encoder phase
A input
21/35
22/32
Encoder phase
B input
23/33
24/302
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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Installation and Wiring

2-4 Wiring

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

PCU
CJ1W-NC214/NC234/NC414/NC434 24-VDC
power supply
General- 5/50 Motor driver
purpose
input . 6/48 Rt )
o
L 1
Origin input .
_ 8/46 " R ,
Positioning
completed
input . 7149 P }
Alarm input
. 9/47

*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

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

24-VDC
power supply
T —

PCU
CJ1W-NC214/NC234/NC414/NC434

L 1,2121,22

e

Forward direction
[imit input

9/3/29/123 .0 ©:

1
1 < -~ "———¢ N.OJN.C. bit
Reverse direction A I 10/4/30/24
P A, O O .
imit input 1 i B © %L ¢ N.O/NC. bit
‘e °
Origin proximity 7 W & % [I] 12/6/32/26 & G-
input d ] > ! ———= N.O./N.C. bit
o e e
Origin input 7 Y& | % i] 1115131125 55
: ] O ‘ — N.O./N.C. bit
— ‘e °
Interrupt input ¥ Y& % i] o 14/8/34/28 5O, NO/N.C. bi
. 5 ; +—e N.O/N.C. bi
B — * e
Emergency VA& ~; -LE] -
stop ot 7T — | 13/7/38127 5o NO/N.C. bi
"""" . 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
(+)
S ~ >< >< L
MPG phase N\ j<|
A input N ,_
-)
20/40
17137
+)
MPG phase ,'\\ [y I—j<|
B input N ,—
-)
18/38

*1. Provide an external power supply for MPG and external encoder.
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Installation and Wiring

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"
Sock XG5M-5032-N"2
; ocket =
IQC connector for discrete XG5M-5035-N3
wires
Hood cover XG5S-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
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2-4 Wiring

Hood Cover Installation Method for IDC Connector for Discrete Wires

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

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

3. 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

Horizontal Hood Cover

DDDDDDDDDI[LDlDDDDDDDDD

|

-z -

N
~

51.1

|'— 68.1

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

Assembly dimensions drawing
MIL plug+horizontal-type hood cover

2-38

BuLIIpA pue uoljejjelsu|



Installation and Wiring

2-4 Wiring

2-39

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
<€ 19
——c 18
F———<c 17

@
ol®

o

:
|

———C3
——=C2

o
e

Triangle mark »

|

Connector Pin Number Correspondence Table

Fork Wire core Insulator Connector
terminal number color LULIETLS RLLCEL) number

1 Blue 0] Red 1<
2 1 Blue U Black 2

3 Peach U Red 3

4 ? Peach U Black 4

5 Green O Red 5

6 ° Green O Black 6

7 Orange Ol Red 7

8 ! Orange [l Black 8

9 Gray [l Red 9
10 ° Gray [l Black 10
11 Blue ] Red 11
12 ° Blue 0 Black 12
13 Peach 0 Red 13
14 ! Peach 0 Black 14
15 Green 0 Red 15
16 ® Green udd Black 16
17 Orange 0 Red 17
18 ° Orange il Black 18
19 Gray il Red 19
20 10 Gray Ll Black 20

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



2-4 Wiring

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 A
-~ & Surge absorption RY Surge absorber
diode
q
OO—eo—— O—e—
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 10022 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 1/O Circuit" on page 2-8.

|-_l7| 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 3 Shield R}fD514L-A .
Servo Drive connector Stepping motor

— ‘ — +CW PK564AE
pulse output 16 ; : -CwW
(with 1.6-kQ resistance) i i

Rovere dhecion -1 OO0 =
everse direction : i
pulse output 18 : :

-CCwW

(with 1.6-kQ2 resistance) S L LE T LETEL EE ;
FE—}—W‘T

24-V power supply 1

for output _|+24VDC
24-\/ GND

for output

External signal connector

Input common | 1
Ji 24 VDC
Origin input *‘ ‘
< 24V 0 V|OMRON proximity switch
5 E2R-A01
2 (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
Emergency 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
irecti 1,72 Servomotor
Forward direction pulse output (+) | 17 44 | +CWLD
i X XD R88M-Gx
Forward direction pulse output (<) | 16 h - 45 | -CWLD
Reverse direction pulse output (+) | 19 . . . 46 | +CCWLD
Reverse direction pulse output (-) | 18 ; - 47 |-CCWLD
Input common 5 ‘ ‘ 7 | +24VIN
24-V power supply foroutput | 1 ——1, '
p pply p u |+
24-\/ GND for output 3 m
Positioning completed input | 7 39 [INP
38 | INPCOM
Alarm input 9 j — 37 |/ALM
: : 36 | ALMCOM
e X OO
Encoder phase A- 20 : : 22 |-A
encodor prase | 22— NS AKX g
encocerpnmser. |24 | NI X XXX 2
RUN output 1 ; —1 29 |RUN
Alarm reset output 12 31 |RESET
Torque limit output 13 j : 27 | GSEL
Error counter reset output | 15 30 |ECRST
= (b
Signal ground 27 : . : 13 | SENGND
External signal connector 24 VDG .L shell | FG

¥
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
verse direction limit input sig N.C. bit
Emergency stop input signal | 13 —
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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Installation and Wiring

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/0 signals.
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Example of Connection with Open Collector (CJ1W-NC214/NC414)

PCU (open collector) (Example) OMRON

CJ1W-NC214/NC414 Servo Drive
s Dri t R88D-GTxxx
ervo Drive connector Shield
1,2 S t
3 |+CwW ervomotor
Forward direction pulse output [~ ....n 1 |_cw R88M-Gx
(with 1.6-kQ resistance) | ! -
; 5 [+CCW
Reverse direction pulse output ....n
(with 1.6-kQ resistance) 18 ' ; 6 |-CCw
Input common 5 7 | +24VIN
24-V power supply for output 1 1+
VDC T
24-V GND for output 3
Positioning completed input | 7 39 | INP
38 | INPCOM
Alarm input 9 37 |/ALM
: ; 36 | ALMCOM
Encoder phase A+ 21 ... 21 [ +A
Encoder phase A- 20 : ‘ 22 [-A
AR T I 60 O 6 @) (o= I
Encoder phase B— 22 : ‘ 48 |-B
ncoterpnasez. | 24 |— A X A X K
RUN output 1 ‘ 129 |RUN
Alarm reset output 12 31 | RESET
Torque limit output 13 27 | GSEL
Error counter reset output | 15 - 30 |ECRST
o OO0 o o
ignal ground 2 AL XA senono
External signal connector ‘-L{ shell| FG
4 24VDC
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 mit
Emergency stop input signal | 13 1\.
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).

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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2-5 Connection Examples for Different Types of Motor Drive

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

irecti ; ‘ a Servomotor
Forward direction pulse output (+) | 17 22 | +CW
OO0 S

(
Forward direction pulse output (-

)

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

Input common ? T 1 |+24VIN

24-V power supply for output TM +

24-V GND for output Z‘/DC 1

Positioning completed input z i INP
13 |OGND

Alarm input [o] 9 |/ALm

Encoder phase A— | 20 | ... i -A
Encoder phase B+ i ‘ : i +B
Encoder phase B- 22 ... 1_7 -B

Encoder phase Z+ | 25 | ‘ : i +Z
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
Signal ground 27 |
External signal connector M FG
Input common 1 { I
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. Dt
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
" Servomotor
22 |+CW
Forward direction pulse output [ - ....n >3 | —cw R88M-Gx
(with 1.6-k<2 resistance) | ! -
: 24 | +CCW
Reverse direction pulse output ....n
(with 1.6-k resistance) 18 ' : 25 |-CCw
Input common 5 T ‘ 1 |+24VIN
24-V power supply for output 1 1.
VDC T
24-V GND for output 3
Positioning completed input | 7 10 | INP
13 |OGND
Alarm input 9 9 |/ALM

M Pue uojjejjejsu
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Encoder phase A+ 21 15 [+A
Sl X X X X X A1 a

Encoder phase A—

Encoder phase B+ z : ' i +B
Encoder phase B- 22 ... 17 |-B
Encoder phase Z+ | 25 | ‘ ; & +Z
Encoder phase Z— 24 .... 20 |-Z

RUN output L Z RUN
Alarm reset output Z Z RESET
Torque limit output E Z TLSEL
Error counter reset output E Z ECRST
SEN output E

Signal ground 27

External signal connector

G

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 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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2-6 Wiring of Unused Axis

2-6 Wiring of Unused Axis

I
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.

Default

Parameter name Function Setting range Unit .
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.
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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.

BuLIIpA pue uoljejjelsu|

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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2-7 Connection with Dedicated Cable

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.
s | |
% 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.
8
‘g Cable Type
c
Servo Drive Length Cable model
1m XW22-100J-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
10 m XW2Z-10MJ-G1
im 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
im XW22-100J-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 XW2Z-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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Connection Configuration and Dimensions
Cable for the 1-axis type

| 1000 | 1000 15
PCU side Servo Drive side*1
CJ1W-NC234 U o 2507 1 R88D-KTx
CJ1W-NC434 ' soll 25 R88D-GTx
L) R88D-WTx
R7D-BPx
R7D-APx

PCU side

CJ1W-NC234
CJ1W-NC434

ZGH 1 Servo Drive side |

25 R88D-KTx
R88D-GTx
R88D-WTx

26 1
H R7D-BPx
50825 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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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 XW22-100J-G13
1-axis type
R88D-KTxxx 3m XW2Z-300J-G13
OMNUC G Series ) 1m 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 1 r 2 Servo Drive side*1
CJIW-NC214 © 1 26p 1 R88D-KTx
CJ1W-NC414 “ D il soldls R88D-GTx
= o R88D-WTx

R7D-BPx
R7D-APx

-
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2-7 Connection with Dedicated Cable

Cable for the 2-axis type

ZGH ' Servo Drive side*1

PCU side
5025 R88D-KTx
CJ1W-NC214 R88D-GTx
CJ1W-NC414 R88D-WTx

26 1
H R7D-BPx
50825 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

I
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/O 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
L E can be dangerous.
L Make sure to refer to the Operation Manual
before execution.
The following tems require special attention.

Confirm zafety around the operating ection,
Press the JOG Buttons to operate the mator
at the designated speed. Execute only after
confirming the safety.

Frovide an emergency stop device externally.
There is a possibility that the operation ok
the personal computer may not stop the
mobor operation. To be able to stop the
motor immediately, provide an emergency
ztop device extemally.

Cautions during 0 peratian
All commands from CPU are invalid during
operation becauze of software occupied
mode.

Starts operation. Procesd?

ak. I Cancel

|-_l7| 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: C11%-NC234 Unit No.0] x|

"Axis Selecton—————— "Axis Error

EvorCode | 0000

JOG/Inching | 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 ||

General-purpose input signal  [ew|

Positive direction limit input IEE|
zignal

N_egative direction limit input IS |

o o o
= = =

output signal

RUN output signal on | OFF Origin prosimity input signal — IE5E|

Torque limit output X oM | Origin input signal | orr ||
Interupt input signal | orr ||

Immediate stop input signal - B |
Positioning complete input on |

Serva alarm input signal | orr ||

a

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

(=2}

~

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

o]






Manual Operation

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

and MPG operation.

3-1

3-2

3-3

Outline of Manual Operation............ccoooiiiiiiiinriinreerreeeeees 31
Operating Status of PCU .........oooiiiiiiieeeee e, 3-1
JOG Operation .........euieeeieeeeeiieeereeeeeere s rsese e esessseeene 3-2
Operation ProCcedure....... ..o 3-2
Common Parameter Settings..........eoeviiiiiiiiii e 3-2
Axis Parameter Settings .........cccovviiiiiiiiii e 3-4
Data Transfer and Restart ... 3-6
TimMING Chart ... e 3-7
Program EXample .........ccueeiiiiiiiie e 3-8
Inching Operation ..o 3-9
Operation ProCeAUre.............cooiiiiiiiciiieeeee e 3-9
Axis Parameter Settings ........ccccvviiiiiiiiiie e 3-9
TiMING Chart .....oooviiiiee e 3-10
Program EXample ..o 3-11
MPG Operation.........ccccccccrrrrnnncsnsssssssssssssssssssssssssss s ssssssnnes 312
Operation ProCedure.............oooeeiiiiiiiiiiiieeeeeee e 3-12
Common Parameter Settings............coooeeiiiiiieiiie e, 3-12
TiMING Chart .....ooovii e 3-14
Program EXample ..........ccuoeiiiiiiiiiii e 3-15
Manual Operation with CX-Programmer...........cccooecciiunnens 3-16
Procedure to Open Manual Operation Window ............................ 3-16
JOG Operation/Inching Operation Procedure................ccccuuvnneee. 3-17

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




Manual Operation

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 status, the PCU ready (n+11 word,
bit 15) 1 is OFF.
The*l13CU 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.
Norm.al The PCU ready is ON. ON Normgl Normal operation Possible
operation operation

*1. n word indicates a Special I/O Unit Memory area. You can determine the Special I/O Unit Memory area by the
formula below:
First word in Special I/0 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.
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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,

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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Manual Operation

3-2 JOG Operation

I Setting Example

Try setting the PCU as follows.

¢+ 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.

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.

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

Manual Operation Command Memory Area

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 | O 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 | O 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.

2,

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

CJ Position Con

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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Manual Operation

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.

Parameter name Function Setting range Unit Default
value
Inching Width Set the amount of movement during X X
inching. If you set this parameter to [0], 0t0 4000 | Command unit? 0
the axis operates as JOG.
JOG!/ Inching Set JOG/inching speed 1. 1 to 4000000"" Command unit 2 1000
Speed 1 Is
JOG/ Inching Set JOG/inching speed 2. 1 to 4000000 Command unit 2 10000
Speed 2 Is
JQG Acceleration | Set thg acceleration time of JOG 0 to 250000 ms 1000
Time operation.
JQG Deceleration | Set the_: deceleration time of JOG 0 to 250000 ms 1000
Time operation.

*1. This setting range is based on the pulse unit.
*2. For the command unit, refer to "Command Position Unit Setting" on page 5-29.

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.
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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.
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3-2 JOG Operation

Program Example

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

W100.00

11
Servo Lock Bit

W100.08

il F
Servo lock command | Servo Lock X
W100.00 Acknowledged Flag !
||

Forward
jogging switch Inch

1 +f

Reverse Jogging/

W100.07

ing Bit

Reverse

| F
Forward Jogging/
jogging switch Inching Bit

10
Jogging speed switch

Servo Unlock Bit

{4 r s
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.
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Manual Operation

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

o

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

. Common parameter settings

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

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.

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



3-3 Inching Operation

Timing Chart

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

ON
JOG/inching speed selection  ogf |
ON \
Forward direction JOG/inching orr— | L ! -
JOG/inching speed selection oy N .
received OFF ' : | ! !
o oN  ° R i 3N
Forward direction JOG/ H |
inching received OFF ! !
ON ) )
Axis busy oFF |
JOG start available ON
During servo locking orF
(During axis stop) OFF U
. . oN | : | :
During JOG/Inching oFF |_|—|7

Inching width f Inching width ]

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

j

Pulse output

» Time
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3-3 Inching Operation

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

W100.00
c HI ,I/F Q Servo Lock Bit
0o Servo lock command Servo Lock “
- W100.00 Acknowledged Flag
© A
o Servo Lock Bit
o W100.08 W100.07
o I I ,I/r O Forward Jogging/Inching Bit
— Forward Reverse Jogging/
g inching switch  Inching Bit
% W100.07 W100.08
E I I ,}/r O Reverse Jogging/Inching Bit
Reverse Forward Jogging/
inching switch Inching Bit
W100.06

Inching speed switch

Jogging/Inching Speed Selection Bit

14] |
|1| /l' Servo Unlock Bit
Servo unlock Servo Unlock w
command Acknowledged Flag
W100.15
||

11
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,

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.)
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3-4 MPG Operation

3-13

I MPG Magnification Setting

You can change the MPG setting magnification.

Parameter name Function Setting range Unit RGN
value
I Set the magnification 1 for MPG
':"(F’N(fm'\f:?a’:g'gat'°” pulses. 10000 to 10000 - 1
(Numerator)
e Set the magnification 1 for MPG
MPG Magnification
] (Denorginator) pulses. 1 to 10000 - 1
(Denominator)
I Set the magnification 2 for MPG
gﬂ(F’Nin'\fggt‘g:ga”°” pulses. 10000 to 10000 - 10
(Numerator)
e Set the magnification 2 for MPG
MPG Magnification
A (Denon?inator) pulses. 1 to 10000 - 1
(Denominator)
I Set the magnification 3 for MPG
g"(PN(ir':]":gt‘g;‘;at'O” pulses. ~10000 to 10000 - 100
(Numerator)
e Set the magnification 3 for MPG
MPG Magnification
3 (Denon?inator) pulses. 1 to 10000 - 1
(Denominator)
I Set the magnification 4 for MPG
ZAfNim:grt‘g:‘;at'O” pulses. ~10000 to 10000 - 1000
(Numerator)
e Set the magnification 4 for MPG
MPG Magnification | o e 1 t0 10000 - 1

4 (Denominator)

(Denominator)

I Switching of MPG Magnification

Use a Special I/0 Unit Memory area to switch the MPG magnification. You can determine the

Special /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

MPG magnification
selection

all units.

00: Magnification 1 selection
01: Magnification 2 selection
10: Magnification 3 selection
11: Magnification 4 selection

n+7 00 to 01

Select the MPG magnification commonly used by

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.

)
.

MPG valid

MPG valid received

Axis busy

During servo lock
(During axis stop)

During MPG operation

MPG pulse input

Pulse output

ON

OFFJ~ N

ON

OFF—l

ON

OFFAI

ON _I
OFF

ON

OFFJ

(e e

T

> Time

* The positioning operation completed signal turns OFF upon reception of a MPG enable

signal.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434)
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3-4 MPG Operation

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

is 3.
W100.00
HI ,I/f Servo Lock Bit
Servo lock command | Servo Lock .
W100.00 Acknowledged Flag !
|1

]
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

2
Oz O
(6}

HI ,I/r Servo Unlock Bit
Servo unlock Servo Unlock *1
command Acknowledged Flag
W100.15
|1
11

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

3-5 Manual Operation with CX-Programmer

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

+ 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.

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].

x|

CAUTION

Thiz function actually operates the motor and
L 'E can be dangerous.
LS Make zure ta refer to the Operation b anual

before execution.
The following items require special attention.

Confirmn zafety around the operating section.
Frezz the JOG Buttong to operate the motor
at the dezignated speed. Execute only after
confirming the safety.

Frovide an emergency stop device externally.
There iz a pozzibility that the operation on
the perzonal computer may not stop the
motor operation. To be able to stop the
motor immediately, provide an emergency
stop device externally.

Cautions during D peration
All commands fram CPU are invalid during
operation because of software occupied
mode.

Startz operation. Procesd?

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.

CJ Position Control Units OPERATION MANUAL (CJ1W-NC214/234/414/434) 3-16
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3-5 Manual Operation with CX-Programmer

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

2. The manual operation window appears.

"A:-cis Selection

| Al axis at stop

Auiz Errar
{ EvorCods | DDOD

JOGAnching | Ditect Operation | Origin Search | 'iting Check |

—J0OG Settings

Acceleration Time
|1 ooo ms

—Speed Command——————————

[10000 .

r~ Deceleration Time

— Owermde Enable

RUM Signal OM

RUM Signal OFF

1000 ms ™ Overids |1UU _Ij #
Apply |
—FRUN Signal ONAOFF—— —J0OG/Inching Execution

o
-

JOG Execution

Inching ID _I; pulse

A =] m]

JOG Operation/Inching Operation Procedure

3-17

Test Run - New Unit[Unit Model: C11W-NCZ234 Unit No.0] x|

* | Al axiz at stop

"Axis Selection

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

Auiz Errar
{ EvorCode | 000D

JOG/nching | Direct Dperationl Origin Searchl ‘Wwiring Checkl

—JOG Settings
—Acceleration Time
|1 ooo ms

— Speed Command

[10000 s

— Deceleration Time————

— Ovwerride Enable

RUM Signal OM

1000 e [ Overids I'IDD _I: %
Apply |
—RUM Signal ONAOFF—— —JOG/Anching Execution

' JOG Execution

" Inching IIJ _I; pLlze

RUM Signal OFF

«

= n
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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.........ccooeeveiiviceiiiccccccccce, 4-1
4-2 Origin Search Procedure..........cccccoinniinnmmmnnnnnncsseeneeeennns 4-3
Common Parameter Settings........c.uovviviiiiiiii i 4-3
Axis Parameter Settings ........cccceveeviiiiiie e 4-10
4-3 Origin Search Operation .........ccccceeeeeiieieeceeeee e, 4-24
Origin Confirmation Operation ..........cccoocoviiiiiiiieiei e, 4-24
Origin ComMPENSAtION .........vviiiiiiiiiiee e 4-33
TiMING Chart ..o 4-34
4-4 Present Position Preset..........cccccciiiiiinneinncnnennneen 4-37
Outline of Operation ... 4-37
Starting Present Position Clear Enable.........cccccccoooiiiiiiiiiiiienennn. 4-37
Present Position Preset ... 4-38
4-5 Origin Search with CX-Programmer...........cccccouviiinnnnnnnenn. 4-39
Origin Search Procedure ............ccoooviiiiciiiiiiieeeeee e 4-39
4-6 Absolute Encoder Origin Setting .........cccceevvveevvevveeiieeeee, 4-42
Outline of Operation...........cccveiii i 4-42
Setting Procedure .............ueeeeiiiiiiiiiiiecceeeee e 4-43
4-7 Origin Return...........coooriiiiiiiiiiieeeeeeeereeee e 4-45
Axis Parameter Settings ........cceeveiiiiiiiii i, 4-45
TimMING Chart ..o 4-46
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Defining the Origin
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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

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

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



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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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 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 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)



4-2 Origin Search Procedure

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.
11 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.
0to 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 5-71.

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.

14 t0 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 . o
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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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.
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I Axis Type Setting

Parameter name Function Setting range Unit st
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 Setting Unit LOETY
range value
Axis Feeding Select the count mode of the command
Mode position.
0: Linear axis (Finite length), Otod - 0
1: Rotation axis (Infinite length)
Rotation Axis Set the rotation axis upper limit when you 110 Command
Upper Limit Ziitsthe AXIS FEEDING mode to rotation 10737418231 unit 1073741823
Display Selection | Select the unit of command values.
; 1t0 3 - 0
0: pulse, 1: mm, 2: degree, 3: inch
Command Pulse | Set the number of pulses per 1 motor
Count Per Motor rotation. 110 1048576 Pulse 10000
Rotation
Work Travel Set the amount of the workpiece
Distance Per movement per 1 motor rotation. 1t