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Introduction

Introduction

Thank you for purchasing an NX-series Position Interface Unit.

This manual contains information that is necessary to use the NX-series Position Interface Units.
Please read this manual and make sure you understand the functionality and performance of the
NX-series Position Interface Unit before you attempt to use it in a control system.

Keep this manual in a safe place where it will be available for reference during operation.

Intended Audience

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

» Personnel in charge of introducing FA systems.

» Personnel in charge of designing FA systems.

» Personnel in charge of installing and maintaining FA systems.
» Personnel in charge of managing FA systems and facilities.

For programming, this manual is intended for personnel who understand the programming language
specifications in international standard IEC 61131-3 or Japanese standard JIS B 3503.

Applicable Products

This manual covers the following product.
* NX-series Position Interface Units

Unit name Model
Incremental Encoder Input Units NX-EC0112, NX-EC0122, NX-EC0132,
NX-EC0142, NX-EC0212, and NX-EC0222
SSI Input Units NX-ECS112 and NX-ECS212
Pulse Output Unit NX-PG0112 and NX-PG0122
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Relevant Manuals

Relevant Manuals

The table below provides the relevant manuals for the NX-series Position Interface Units.

Read all of the manuals that are relevant to your system configuration and application to make the most
of the NX-series Position Interface Units.

Other manuals, such as related product manuals, are necessary for specific system configurations and
applications. Refer to Related Manuals on page 27 for the related manuals.

Manual name Application
NX-series Position Interface Units User's Learning how to use NX-series Position Interface Units
Manual
NX-series Data Reference Manual Referencing lists of the data that is required to configure sys-
tems with NX-series Units
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Manual Structure

Page Structure and Icons

The following page structure and icons are used in this manual.

Level 2 heading——

Level 3 heading——

A step in a procedure—|
Indicates a procedure.

4 Installation and Wiring

—— 4-3 Mounting Units

4-3-1 Connecting Controller Components

The Units that make up an NJ-series Controller can be connected simply by pressing the Units together
and locking the sliders by moving them toward the back of the Units. The End Cover is connected in the
same way to the Unit on the far right side of the Controller.

1 Join the Units so that the connectors fit exactly.

Hook
Connector

Hook holes

2 The yellow sliders at the top and bottom of each Unit lock the Units together. Move the sliders
toward the back of the Units as shown below until they click into place.

Move the sliders toward the back
untilthey lock into place.

for Correct Use

Special information

Icons indicate
precautions, additional
information, or reference
information.

éuae

Manual name

L0

The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special I/O
Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
the adjacent Unit connectors.

NJ-series CPU Unit Hardware User's Manual (W500) 4-9
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T

Manual Structure

— Level 1 heading

Level 2 heading
~ Level 3 heading

Gives the current
headings.

— Page tab
Gives the number

of the main section.

SuBUOdWIO J8]j01U0D BUROBULOD |-E-t

Note This illustration is provided only as a sample. It may not literally appear in this manual.
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Manual Structure

Special Information

Special information in this manual is classified as follows:

Precautions for Safe Use

Precautions on what to do and what not to do to ensure safe usage of the product.

|E| Precautions for Correct Use

Precautions on what to do and what not to do to ensure proper operation and performance.

@ Additional Information

Additional information to read as required.

This information is provided to increase understanding or make operation easier.

L~ Version Information

Information on differences in specifications and functionality for CPU Units and EtherCAT Cou-
pler Units with different unit versions and for different versions of the Sysmac Studio is given.

Note References are provided to more detailed or related information.

Precaution on Terminology

* In this manual, “download” refers to transferring data from the Sysmac Studio to the physical Control-
ler and “upload” refers to transferring data from the physical Controller to the Sysmac Studio.
For the Sysmac Studio, synchronization is used to both upload and download data. Here, “synchro-
nize” means to automatically compare the data for the Sysmac Studio on the computer with the data
in the physical Controller and transfer the data in the direction that is specified by the user.

* In this manual, the directions in relation to the Units are given in the following figure, which shows

upright installation.

Left

Right »

IR
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Terms and Conditions Agreement

Terms and Conditions Agreement

Warranty, Limitations of Liability

I Warranties

® Exclusive Warranty

Omron’s exclusive warranty is that the Products will be free from defects in materials and workman-
ship 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-com-
plying 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 combi-
nation with any electrical or electronic components, circuits, system assemblies or any other materi-
als 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.

I Limitation on Liability; Etc

OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CON-
SEQUENTIAL 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 com-
plete determination of the suitability of the Product in combination with the end product, machine, sys-
tem, 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 applica-
tion 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.

I Programmable Products

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

Disclaimers

I 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 perfor-
mance is subject to the Omron’s Warranty and Limitations of Liability.

I 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.

I Errors and Omissions

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

Safety Precautions

Definition of Precautionary Information
The following notation is used in this user’s manual to provide precautions required to ensure safe
usage of an NX-series Position Interface Unit.

The safety precautions that are provided are extremely important to safety. Always read and heed the
information provided in all safety precautions.

The following notation is used.

Indicates a potentially hazardous situation which, if not avoided, could

AWARN I N G result in death or serious injury. Additionally, there may be severe

property damage.

Indicates a potentially hazardous situation which, if not avoided, may

A C a uti o n result in minor or moderate injury, or property damage.

Symbols

The circle and slash symbol indicates operations that you must not do.
The specific operation is shown in the circle and explained in text.
This example indicates prohibiting disassembly.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.

This example indicates a precaution for electric shock.

The triangle symbol indicates precautions (including warnings).
The specific operation is shown in the triangle and explained in text.
This example indicates a general precaution.

The filled circle symbol indicates operations that you must do.

The specific operation is shown in the circle and explained in text.

S>> e

This example shows a general precaution for something that you must do.

Warnings
/\ WARNING
I Design

Interlock circuits, limit circuits, and other safety measures must be provided in external con-
trol circuits.

Not doing so may result in serious accidents due to incorrect operation.
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Safety Precautions

I Fail-safe Measures

Provide safety measures in external circuits to ensure safety in the system if an abnormality
occurs due to malfunction of the CPU Unit, other Units, or slaves or due to other external
factors affecting operation.

Not doing so may result in serious accidents due to incorrect operation.

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

The CPU Unit will turn OFF all outputs from Basic Output Units in the following cases. The
remote |/O slaves will operate according to the settings in the slaves.

« If a power supply error occurs.

« If the power supply connection becomes faulty.

« If a CPU watchdog timer error or CPU reset occurs.

« If a Controller error in the major fault level occurs.

» While the CPU Unit is on standby until RUN mode is entered after the power is turned ON
External safety measures must be provided to ensure safe operation of the system in such cases.
The outputs may remain ON or OFF due to deposition 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 safe operation of the system.

If external power supplies for slaves or other devices are overloaded or short-circuited, the
voltage will drop, outputs will turn OFF, and the system may be unable to read inputs. Pro-
vide external safety measures in control with monitoring of external power supply voltage
as required so that the system operates safely in such a case.

You must take fail-safe measures to ensure safety in the event of incorrect, missing, or abnormal sig-
nals caused by broken signal lines, momentary power interruptions, or other causes.

Not doing so may result in serious accidents due to incorrect operation.

I During Power Supply

Do not touch the terminal section while power is ON.

Electric shock may occur.

Do not attempt to take any Unit apart.

In particular, high-voltage parts are present in Units that supply power while power is sup-
plied or immediately after power is turned OFF. Touching any of these parts may result in
electric shock. There are sharp parts inside the Unit that may cause injury.

I Voltage and Current Inputs

Make sure that the voltages and currents that are input to the Units and slaves are within
the specified ranges.

Inputting voltages or currents that are outside of the specified ranges may cause accidents or fire.

I Transferring

Always confirm safety at the destination node before you transfer Unit configuration infor-
mation, parameters, settings, or other data from tools such as the Sysmac Studio.

S O b e & &

The devices or machines may operate unexpectedly, regardless of the operating mode of
the Controller.
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Safety Precautions

Cautions
/\ Caution
IWiring

When you connect a computer or other peripheral device to a Communications Coupler
Unit that has a non-isolated DC power supply, either ground the 0-V side of the external
power supply (i.e. Unit power supply) or do not ground it at all.

If the peripheral devices are grounded incorrectly, the external power supply (i.e. Unit
power supply) may be short-circuited.

Never ground the 24-V side of the power supply, as shown in the following figure.

NX Unit power
Communications Coupler Unit  supply

/ |

Non-isolated DC power
supply (internal power
Peripheral device supply Circuit)
(e.g., computer)
Peripheral device
cable )
VAN AN l
L o ——
‘_(‘s/ ) —O+H
_(\
24V|To v
™ Ground terminal
T~
=— | ~ Unit power

< supply

Be sure that all terminal screws and cable connector screws are tightened to the torque
specified in the relevant manuals. The loose screws may result in fire or malfunction.

| online Editing

Execute online editing only after confirming that no adverse effects will be caused by devia-
tions in the timing of I/O. If you perform online editing, the task execution time may exceed
the task period, I/0 may not be refreshed with external devices, input signals may not be
read, and output timing may change.
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Precautions for Safe Use

Precautions for Safe Use

I Transporting
* When transporting any Unit, use the special packing box for it.
Also, do not subject the Unit to excessive vibration or shock during transportation.

» Do not drop any Unit or subject it to abnormal vibration or shock.
Doing so may result in Unit malfunction or burning.

I Mounting

» Mount terminal blocks and connectors only after checking the mounting location carefully.

» Be sure that the terminal blocks, expansion cables, and other items with locking devices are properly
locked into place.

I Installation
» Do not apply labels or tape to the Unit. When the Unit is installed or removed, adhesive or scraps
may adhere to the pins in the NX bus connector, which may result in malfunctions.

» Do not touch the pins in the NX bus connector on the Unit. Dirt may adhere to the pins in the NX bus
connector, which may result in malfunctions.

Example: NX Unit (12 mm width)
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Precautions for Safe Use

* Do not write on the Communications Coupler Unit or an NX Unit with ink within the restricted region
that is shown in the following figure. Also do not get this area dirty. When the Unit is installed or
removed, ink or dirt may adhere to the pins in the NX bus connector, which may result in malfunctions
in the Slave Terminal.

| a
[ =N

[

o
\|
®

Restricted %
-

region (shaded N
H

portion)

R
NIRRT,
RN

= I
Communications Coupler NX Unit
Unit or NX Unit

» For the installation orientations in the following figure, support the cables, e.g., with a duct, so that the
End Plate on the bottom is not subjected to the weight of the cables. The weight of the cables may
cause the bottom End Plate to slide downward so that the Slave Terminal is no longer secured to the
DIN Track, which may result in malfunctions.

Up
; setl
il &
“ o) )
LDE:’J Down

I Wiring
* Double-check all switches and other settings and double-check all wiring to make sure that they are

correct before turning ON the power supply.
Use the correct wiring parts and tools when you wire the system.

» Do not pull on the cables or bend the cables beyond their natural limit. Also, do not place heavy
objects on top of the cables or other wiring lines. Doing so may break the cable.

* When wiring or installing the Units, do not allow metal fragments to enter the Units.

» Do not press the flat-blade screwdriver straight into the release holes on a screwless clamping termi-
nal block. Doing so may damage the terminal block.

NG OK

T 137

* When you insert a flat-blade screwdriver into a release hole on a screwless clamping terminal block,
press it down with a force of 30N or less. Applying excessive force may damage the terminal block.
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Precautions for Safe Use

» Do not incline or twist the flat-blade screwdriver while it is in a release hole on a screwless clamping
terminal block. Doing so may damage the terminal block.

NG NG

» Use crimp terminals for wiring the M3 screw terminal blocks. Do not connect bare stranded wires
directly to the M3 screw terminal blocks.

I Power Supply Design

» Use all Units within the 1/0 power supply ranges that are given in the specifications.

» Supply sufficient power according to the contents of this manual.

» Use the power supply voltage that is specified in this manual.

» Do not apply voltages that exceed the rated value to any Input Unit.

» Do not apply voltages or connect loads to the Output Units or slaves in excess of the maximum rat-
ings.

* Inrush current occurs when the power supply is turned ON. When selecting fuses or breakers for

external circuits, consider their fusing and detection characteristics as well as the above precautions
and allow sufficient margin in shut-off performance.

+ Install external breakers and take other safety measures against short-circuiting and overcurrents in
external wiring.

I Turning ON the Power Supply

* When you set the Operating Mode at Startup, confirm that no adverse effect will occur in the system.

I Actual Operation

» Before you start operation, always register the NX Units that are connected to the Communications
Coupler Unit in the host communications master as the Unit Configuration Information.

» Check the user program, data, and parameter settings for proper execution before you use them for
actual operation.

+ If you change the fail-soft operation setting, the output status when the error occurs may also
change. Confirm safety before you change the fail-soft operation setting.

+ If you use fail-soft operation, write programming to determine whether Unit I/O data is valid. Without
such programming, the user program cannot distinguish between Units for which 1/O refreshing is
continued and Units for which I/O refreshing is stopped.

I Turning OFF the Power Supply

* Do not disconnect the cable or turn OFF the power supply to the Controller or a Slave Terminal when
downloading data or the user program from Sysmac Studio.

» Always turn OFF the external power supply to the Units before attempting any of the following.

Mounting or removing an NX Unit, Communications Coupler Unit, or CPU Unit
Assembling Units

Setting DIP switches or rotary switches

Connecting or wiring cables

Attaching or removing terminal blocks or connectors
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Precautions for Safe Use

Units that supply power continue to supply power to the Units for up to several seconds after the
power supply is turned OFF. The PWR indicator remains lit as long as power is supplied. Confirm that
the PWR indicator is not lit before you perform any of the above.

I Operation

+ Confirm that the controlled system will not be adversely affected before you perform any of the fol-
lowing operations.

Changing the operating mode of the CPU Unit (including changing the setting of the Operating
Mode at Startup)

Changing the user program or settings

Changing set values or present values

Forced refreshing

» Always sufficiently check the safety at the connected devices before you change the settings of a
slave or Unit.

I General Communications
» Do not exceed the ranges that are given in the specifications for the communications distance and
number of connected Units.

» Refer to the user’s manual for the Communications Coupler Unit for precautions for the safe use of
communications with the connected Communications Coupler Unit.

I Unit Replacement

* When you replace a Unit, start operation only after you transfer the settings and variables that are
required for operation to the new Unit.

I Disposal

» Dispose of the product according to local ordinances as they apply.
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Precautions for Correct Use

Precautions for Correct Use

I Storage, Mounting, and Wiring

» Follow the instructions in this manual to correctly perform installation and wiring.

* Do not operate or store the Units in the following locations. Doing so may result in malfunction, in
operation stopping, or in burning.

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

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

Locations subject to shock or vibration

» Take appropriate and sufficient countermeasures during installation in the following locations.

Locations subject to strong, high-frequency noise
Locations subject to static electricity or other forms of noise
Locations subject to strong electromagnetic fields
Locations subject to possible exposure to radioactivity
Locations close to power lines
» Before touching a Unit, be sure to first touch a grounded metallic object in order to discharge any
static build-up.
» Use the rated power supply voltage for the Units that supply power. 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.

+ Install the Units away from sources of heat and ensure proper ventilation. Not doing so may result in
malfunction, in operation stopping, or in burning.

» Do not allow foreign matter to enter the openings in the Unit. Doing so may result in Unit burning,
electric shock, or failure.

I Actual Operation
+ If you change the event level of an error, the output status when the error occurs may also change.
Confirm safety before you change an event level.

+ If you change the fail-soft operation setting, the output status when the error occurs may also change.
Confirm safety before you change the fail-soft operation setting.

I Turning OFF the Power Supply

» Do not turn OFF the power supply while data is being transferred.

* Do not turn OFF the power supply while parameters are being written to the Communications Cou-
pler Unit or NX Units.

I General Communications

» Refer to the user’s manual for the Communications Coupler Unit for precautions for the correct use of
communications with the connected Communications Coupler Unit.
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Regulations and Standards

Regulations and Standards

Conformance to EC Directives

22

I Applicable Directives

+ EMC Directives
* Low Voltage Directive

I Concepts

® EMC Directives

1.

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 the overall machine. The actual products have
been checked for conformity to EMC standards.*1

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 on which the OMRON devices are installed. The customer must, therefore, perform
the final check to confirm that devices and the overall machine conform to EMC standards.

Applicable EMC (Electromagnetic Compatibility) standards are as follows:
EMS (Electromagnetic Susceptibility): EN 61131-2
EMI (Electromagnetic Interference): EN 61131-2 (Radiated emission: 10-m regulations).

Low Voltage Directive

Always ensure that devices operating at voltages of 50 to 1,000 VAC and 75 to 1,500 VDC meet the
required safety standards. The applicable directive is EN 61131-2.

Conformance to EC Directives

The NX-series Units comply with EC Directives. To ensure that the machine or device in which the
NX-series Units are used complies with EC Directives, the following precautions must be observed.

* The NX-series Units must be installed within a control panel.

* You must use reinforced insulation or double insulation for the DC power supplies that are con-
nected as the Unit power supplies and I/O power supplies for the NX-series Units.

We recommend that you use the OMRON S8JX-series Power Supplies. EMC standard compli-
ance was confirmed for the recommended Power Supplies.

» NX-series Units that comply with EC Directives also conform to the Common Emission Standard
(EN 61131-2). Radiated emission characteristics (10-m regulations) may vary depending on the
configuration of the control panel used, other devices connected to the control panel, wiring, and
other conditions.

You must therefore confirm that the overall machine or equipment in which the NX-series Units
are used complies with EC Directives.

* You must use power supplies with an output hold time of 10 ms or longer for the DC power sup-
plies that are connected as the Unit power supplies and 1/0 power supplies for the NX-series
Units.

» This is a Class A product (for industrial environments). In a residential environment, it may cause
radio interference. If radio interference occurs, the user may be required to take appropriate mea-
sures.
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Regulations and Standards

Conformance to UL and CSA Standards

Some NX-series products comply with UL and CSA standards. If you use an NX-series product that
complies with UL or CSA standards and the machinery or system in which you use the NX-series prod-
uct must also comply with the standards, refer to the Instruction Sheet that is provided with the product.
The Instruction Sheet provides the application conditions for complying with the standards.

Conformance to Shipbuilding Standards

Some NX-series products comply with shipbuilding standards. If you use an NX-series product that
complies with shipbuilding standards and the machinery or system in which you use the NX-series
product must also comply with the standards, consult with your OMRON representative. Application
conditions are defined according to the installation location. Application may not be possible for some
installation locations.

I Usage Conditions for NK and LR Shipbuilding Standards

» A Position Interface Unit must be installed within a control panel.

» Gaps in the door to the control panel must be completely filled or covered with gaskets or other
material.

» The following noise filter must be connected to the power supply line.

Name Manufacturer Model
Noise filter Cosel Co., Ltd. TAH-06-683

Conformance to KC Standards

Observe the following precaution if you use NX-series Units in Korea.
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Class A Device (Broadcasting Communications Device for Office Use)

This device obtained EMC registration for office use (Class A), and it is intended to be used in places
other than homes.

Sellers and/or users need to take note of this.

Software Licenses and Copyrights

This product incorporates certain third party software. The license and copyright information associated
with this software is available at http://www.fa.omron.co.jp/nj_info_e/.
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Unit Versions

This section describes the notation that is used for unit versions, the confirmation method for unit ver-
sions, and the relationship between unit versions and Sysmac Studio versions.

Unit Versions

A “unit version” has been introduced to manage the Units in the NX Series according to differences in
functionality accompanying Unit upgrades.

I Notation of Unit Versions on Products

The unit version is given with the Unit specifications on the side of the Unit or in the notched area.

Notched
area
Unit
specifications
Lot number and unit version Unit model number
N r= -Y- = _ N

1 DDMYYO-10 0 |
B

[ia) DI:I

il

r---!---1

OMRON {NX-DE\DDDD‘:
==
P —————-—- a p==q
1 LOT No. DDMYYO 3 g Ver.1.0y
S T b= =d

Lot number Unit version
The following information is provided in the Unit specifications on the Unit.

Name Function
Unit model number Gives the model of the Unit.
Unit version Gives the unit version of the Unit.
Lot number Gives the lot number of the Unit.

DDMYYLI: Lot number, [0: Used by OMRON.

“M” gives the month (1 to 9: January to September, X: October, Y: November, Z: December)
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Unit Versions

The following information is provided in the notched area on the Unit.

Name Function

Lot number and | Gives the lot number and unit version of the Unit.
unit version « DDMYYLI: Lot number, [: Used by OMRON.

“M” gives the month (1 to 9: January to September, X: October, Y: November, Z: December)

* 101 Unit version
The decimal portion of the unit version is omitted. (It is provided in the Unit specifications.)

I Confirming Unit Versions with the Sysmac Studio

You can use the Production Information on the Sysmac Studio to check the unit versions of the Com-
munications Coupler Unit and NX Units.

An example for an EtherCAT Slave Terminal is given below.
Refer to the user's manual for the connected Communications Coupler Unit for the procedure to con-
firm the unit versions of the Units on any other type of Slave Terminal.

1

WN

Double-click EtherCAT under Configurations and Setup in the Multiview Explorer, and then
double-click the EtherCAT Coupler Unit. Or, right-click the EtherCAT Coupler Unit and select
Edit from the menu.

The Slave Terminal Tab Page is displayed.

You can also display the Slave Terminal Tab Page with any of the following operations.

Double-click EtherCAT under Configurations and Setup in the Multiview Explorer, right-click
the EtherCAT Coupler Unit in the EtherCAT Configuration Edit Tab Page, and select Edit Slave
Terminal Configuration.

Or, select the EtherCAT Coupler Unit on the EtherCAT Configuration Edit Tab Page click the
Edit Slave Terminal Configuration Button.

Go online.

Right-click the Position Interface Unit and select Display Production Information from the
menu.

The Production Information Dialog Box is displayed.

Production Information Plrtiess brmiiaio
Model Information
Model Information | Serial No. | Slot:000 NX-ECC201 Ver.1.0
Slot:000 NX-ECC201 Ver.1.0 |00000001 ILJOTd:uO. Versi Ay
ardware version
Slot:001 NX-ID3417 Ver.1.0 00000000 Software Version
Slot:002 NX-ID3417 Ver.1.0 00000000 VO.A2
Slot=003 NX-0D3153 ver1.0 00000000 Slot:001 NX-ID3417 Ver.1.0 00000000
LOT Na. 37053
Slot:004 NX-0D3153 Ver.1.0 00000000 e Y
Slot:002 NX-ID3417 Ver.1.0 00000000
Output file Show Detail LOT No. 37053
Hardware Version
Close Slot:003 NX-0D3153 ver.1.0 00000000
LOT No. 37053
Hardware Version
Simple Display Slot:004 NX-OD3153 Ver.1.0 00000000
LOT No. 37053

Hardware Version

Close

Detailed Display
In this example, “Ver.1.0” is displayed next to the Unit model.
The following items are displayed.
+ Slot number
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Unit Versions

* Unit model number
+ Unit version
 Serial number

* Lot number

* Hardware version

+ Software version

+ Total power-ON time

The software version is displayed only for Units that contain software.

L~ Version Information

The total power-ON time is provided by function to monitor the total power-ON time. The func-
tion to monitor the total power-ON time was added for a version upgrade. Refer to Functions
That Were Added or Changed for Each Unit Version on page A-67 for the unit versions that
support monitoring the total power-ON time.

Unit Versions and Sysmac Studio Versions

26

The functions that are supported depend on the unit version of the Unit. The version of Sysmac Studio
that supports the functions that were added for an upgrade is also required to use those functions.

Refer to A-5 Version Information on page A-65 for the functions that are supported by each unit version.
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Related Manuals

Related Manuals

The following manuals are related. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NX-series Position Inter- | W524 NX-ECOCIO Learning how to The hardware, setup, and functions for
face Units User’s Man- NX-ECSOOO use NX-series the NX-series Incremental Encoder
ual (this manual) Position Interface Input Units, SSI Input Units, and Pulse
NX-PGOLHD Units Output Unit are described.
NX-series Data Refer- w525 NX-OOOO0OO Referencing lists of | Lists of the power consumptions,
ence Manual the data that is weights, and other NX Unit data that is
required to config- | required to configure systems with
ure systems with NX-series Units are provided.
NX-series Units
NX-series Digital I/O W521 NX-1DOOOO Learning how to The hardware, setup methods, and
Units User’s Manual NX-IACICICIC use NX-series Dig- | functions of the NX-series Digital 1/O
NX-OCOOO0 ital I/O Units Units are described.
NX-ODOOOO
NX-series System Units | W523 NX-PD10O0OO Learning how to The hardware and functions of the
User’s Manual NX-PFOCICICI use NX-series NX-series System Units are described.
NX-PCOLIOIE] System Units
NX-TBX01
Sysmac Studio Version | W504 SYSMAC- Learning about the | Describes the operating procedures of
1 Operation Manual SE20000 operating proce- the Sysmac Studio.
dures and func-
tions of the
Sysmac Studio.
NJ/NX-series Trouble- W503 NX701-0J000 Learning about the | Concepts on managing errors that may
shooting Manual NJ501-00000 errors that may be | be detected in an NJ/NX-series Con-
detected in an troller and information on individual
NJ301-00H0 NJ/NX-series Con- | errors are described.
NJ101-0000 troller. Use this manual together with the
NJ-series CPU Unit Hardware User's
Manual (Cat. No. W500) or NX-series
CPU Unit Hardware User’s Manual
(Cat. No. W535) and with the
NJ/NX-series CPU Unit Software
User's Manual (Cat. No. W501).
NX-series EtherCAT® W519 NX-ECC200] Learning how to The following items are described: the
Coupler Unit User’s use an NX-series | overall system and configuration meth-
Manual EtherCAT Coupler | ods of an EtherCAT Slave Terminal
Unit and Ether- (which consists of an NX-series Ether-
CAT Slave Termi- | CAT Coupler Unit and NX Units), and
nals information on hardware, setup, and
functions to set up, control, and monitor
NX Units through EtherCAT.
NX-series Ether- W536 NX-ElICOOOO Learning how to The following items are described: the

Net/IP™ Coupler Unit
User's Manual

use an NX-series
EtherNet/IP Cou-
pler Unit and Eth-
erNet/IP Slave
Terminals

overall system and configuration meth-
ods of an EtherNet/IP Slave Terminal
(which consists of an NX-series Ether-
Net/IP Coupler Unit and NX Units), and
information on hardware, setup, and
functions to set up, control, and monitor
NX Units through EtherNet/IP.
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NX-series CPU Unit W535 NX701-0J000 Learning the basic | An introduction to the entire NX-series
Hardware Use’s Manual specifications of system is provided along with the fol-
the NX-series CPU | lowing information on the CPU Unit.
Units, including + Features and system configuration
|ntrqductory. |nfor- « Introduction
mation, designing, )
installation, and « Part names and functions
maintenance. * General specifications
Mainly hardware * Installation and wiring
information is pro- | « Maintenance and inspection
vided. Use this manual together with the
NJ/NX-series CPU Unit Software
User’s Manual (Cat. No. W501).
NJ-series CPU Unit W500 NJ501-00000 Learning the basic | An introduction to the entire NJ-series
Hardware User’s Man- NJ301-00000 specifications of system is provided along with the fol-
ual NJ101-0000 the. NJ.—serle.s CPU | lowing information on the CPU Unit.
Units, including - Features and system configuration
introductory infor- .
. - » Overview
mation, designing,
installation, and + Part names and functions
maintenance. » General specifications
Mainly hardware * Installation and wiring
information is pro- | « Maintenance and Inspection
vided. Use this manual together with the
NJ/NX-series CPU Unit Software
User's Manual (Cat. No. W501).
NJ/NX-series CPU Unit | W501 NX701-0000 Learning how to The following information is provided
Software User's Manual NJ501-C1010107 program and set | on an NJ/NX-series CPU Unit.
up an . i ;
NJ301-00B0 NJ/NX-series CPU cPy Un!t operation
NJ101-0000 Unit. * CPU Unit features
Mainly software « Initial settings
information is pro- | * Programming based on IEC 61131-3
vided. language specifications
Use this manual together with the
NJ-series CPU Unit Hardware User's
Manual (Cat. No. W500) and NX-series
CPU Unit Hardware User’s Manual
(Cat. No. W535).
NJ/NX-series CPU Unit | W505 NX701-0J000 Using the built-in Information on the built-in EtherCAT
Built-in EtherCAT® Port NJ501-000000 EtherCAT porton | port is provided.
User's Manual NJ301-00000 an NJ/NX-series | This manual provides an introduction
NJ101-0000 CPU Unit. and.provides information on the config-
uration, features, and setup.
Use this manual together with the
NJ-series CPU Unit Hardware User's
Manual (Cat. No. W500) or NX-series
CPU Unit Hardware User’s Manual
(Cat. No. W535) and with the
NJ/NX-series CPU Unit Software
User's Manual (Cat. No. W501).
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NJ/NX-series CPU Unit | W507 NX701-0J000 Learning about The settings and operation of the CPU
Motion Control User’s NJ501-000000 motion control set- | Unit and programming concepts for
Manual NJ301-0000 tin_gs and program- | motion control arfe describe_d.

ming concepts. When programming, use this manual
NJ101-0000 together with the NJ-series CPU Unit
Hardware User's Manual (Cat. No.
W500) or NX-series CPU Unit Hard-
ware User’s Manual (Cat. No. W535)
and with the NJ/NX-series CPU Unit
Software User's Manual (Cat. No.
W501).
NJ/NX-series Instruc- W502 NX701-0000 Learning detailed | The instructions in the instruction set
tions Reference Manual NJ501-C1010007 specifications on | (IEC 61131-3 specifications) are
the basic instruc- described. When programming, use
NJ301-0000 tions of an this manual together with the NJ-series
NJ101-0J000 NJ/NX-series CPU | CPU Unit Hardware User's Manual
Unit. (Cat. No. W500) or NX-series CPU Unit
Hardware User’s Manual (Cat. No.
W535) and with the NJ/NX-series CPU
Unit Software User's Manual (Cat. No.
W501).
NJ/NX-series Motion W508 NX701-0J000 Learning about the | The motion control instructions are
Control Instructions Ref- NJ501-01010007 specifications of described.
erence Manual the motion control | When programming, use this manual
NJ301-00HD instructions. together with the NJ-series CPU Unit
NJ101-0000

Hardware User's Manual (Cat. No.
W500) or NX-series CPU Unit Hard-
ware User’s Manual (Cat. No. W535)
and with the NJ/NX-series CPU Unit
Motion Control User’s Manual (Cat. No.
W507)
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Terminology

Terminology

Term Description
axis A functional unit within the Motion Control Function Module. An axis is assigned to
the drive mechanism in an external Servo Drive or the sensing mechanism in an
external Encoder Input Slave Unit.
axis variable A system-defined variable that is defined as a structure and provides status infor-
mation and some of the axis parameters for an individual axis.
DC time EtherCAT slaves that support distributed clock synchronization have a clock that is

shared by all slaves in the network. The time on that clock is called the DC time.

device variable

A variable that is used to access a specific device through an I/O port.

I/O refreshing

Cyclic data exchange with external devices that is performed with predetermined
memory addresses.

MC Test Run

A function to check motor operation and wiring from the Sysmac Studio.

Motion Control Function Module

A software component that executes motion control. The Motion Control Function
Module performs motion control based on commands from the motion control
instructions that are executed in the user program. (Abbreviation: MC Function
Module)

motion control parameters

Parameters that define the operation of the Motion Control Function Module. The
motion control parameters include the MC common parameters, axis parameters,
and axes group parameters.

NX bus

The NX-series internal bus.

PDO communications

An acronym for process data communications.

SDO communications

One type of EtherCAT communications in which service data objects (SDOs) are
used to transmit information whenever required.

Slave Terminal

A terminal that consists of a Communications Coupler Unit after which NX Units
and an End Cover are mounted.

Sync0

A signal that gives the interrupt timing based on the distributed clock (DC) in Ether-
CAT communications. The slaves execute controls according to this interrupt tim-

ing.

time stamping

When you obtain position data from an Incremental Encoder Input Unit or SSI data
from an SSI Input Unit and the position data has changed from the previously
obtained position data, you can obtain the time when that change occurred along
with the data. The obtained time data is called a time stamp.
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Revision History

Revision History

A manual revision code appears as a suffix to the catalog number on the front and back covers of the

manual.

[Cat. No.

W524-E1-05 |

*— Revision code

Revision code Date Revised content

01 April 2013 Original production

02 June 2013 Added information on time stamping and corrected mistakes.

03 September 2013 Added precautions for connecting to NJ-series Controllers and added
information on time stamping.

04 July 2014 Added the NX-EC0112, NX-EC0132, NX-EC0212, and NX-PG0112,
and corrected mistakes.

05 April 2015 » Made changes accompanying the upgrade to unit version 1.2.

» Made revisions accompanying the addition of NX-series
NX701-0000 CPU Units.

» Made revisions accompanying the addition of NX-EICOIOI Ether-
Net/IP Coupler Units.

» Corrected mistakes.
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Features
tion
]

and System Configura-

This section describes system configurations with Position Interface Units and the fea-
tures and functions of Position Interface Units.
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1 Features and System Configuration

1-1 Features of Position Interface Units

“NX-series Position Interface Unit” is a generic name for any of a group of NX Units that perform I/O
processing of position data to perform positioning.

The Position Interface Units use the Motion Control Function Module in an NJ/NX-series Controller
(referred to as “MC Function Module”) to both perform pulse outputs and accept encoder inputs for
motor control.

This section provides an introduction to the Position Interface Units and their operations and it
describes the unique features of each Unit.

1-1-1 Introduction to Position Interface Units

Position Interface Units all share the following features.

I Clamping Terminal Block Designed for Reduced Work

Position Interface Units use screwless clamping terminal blocks. Wiring is performed simply by insert-
ing ferrules. This eliminates the need for tightening screws and greatly reduces the amount of work that
is required for wiring.

I Simple, High-precision Motion Control with the MC Function Module

You can use the MC Function Module in an NJ/NX-series CPU Unit to perform high-speed, high-preci-
sion control.

You can use motion control instructions to easily perform complex control tasks such as single-axis
PTP positioning, interpolation control, synchronized control (e.g., of electronic cams), and velocity con-
trol with a minimal amount of programming.

1-1-2 Types and Features of Position Interface Units

The following table lists the different types of Position Interface Units.

Type Application
Incremental Encoder Input Unit Converts pulse input signals from an incremental encoder and counts the
number of pulses.
SSI Input Unit Converts serial data from an SSI interface-compatible absolute encoder or
linear encoder to obtain the absolute position.
Pulse Output Unit Performs pulse output for positioning commands sent to a stepper motor
drive or other pulse input motor drive.
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1 Features and System Configuration

I Incremental Encoder Input Units

An Incremental Encoder Input Unit converts pulse input signals from an incremental encoder and
counts the number of pulses.

-19)Ju| UOIISOd JO sainjesd |-|
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Use an Incremental Encoder Input Unit to enable the Controller to identify control positions based on
the number of encoder pulses. You can also latch the count value with an external input.

There are two types of Incremental Encoder Input Units, depending on the input specifications of the
encoder pulses: Units that take a voltage input and Units that take a line receiver input.

Controller “ Encoder input nn Encoder

—— ] _TLIrir
Count value |« | Counter < O
Pulses

Example: | EtherCAT

EtherCAT | Coupler
Unit

Control
(synchronization)
period

*1. The count value of the encoder (pulses) is sent to the Controller every control period.

Control period

Controller
countvalue| 0 1 4 [ 7 [ 10 | — |
/ / /

Unit Countvalue [0[1[2[3]4]5]6][7[8]9[10[11[12] ][]
Puiseinput _ [T LI LT LML LML LML L

SJIUM 99BUS}U| UONHISOd JO Sainjes pue sedA] z-1-|

® Features

» One or two counters are provided in each Incremental Encoder Input Unit to count pulses in 32-bit
ranges.

+ The models with a voltage input can count at up to 500 kHz and the model with a line receiver
input can count at up to 4 MHz.
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1 Features and System Configuration

I SSI Input Units

The SSI Input Units convert serial data from an SSI interface-compatible absolute encoder or linear
encoder to obtain the absolute position.

Use an SSI Input Unit to enable the Controller to identify control positions based on the absolute posi-
tion information obtained from the target device.

Controller

Count value [«

*1

SSlinput Encoder

OOOX

.
| Data conversion [« -
Serial data

Control
(synchronization)
period

Example: |EtherCAT

EtherCAT

Coupler
Unit

*1. The count value of the encoder (serial data) is sent to the Controller every control period.

Controller
count value

Control period

0

1

4

| 7 [ 10 | - ]

/ / /

Unit Countvalue [0]1[2[3]4[5]6[7[8]9[10[11]12] ][]
(serial data)

® Features

* You can connect to an absolute encoder with an SSI interface.
* A baud rate (synchronous clock of SSI communications) of up to 2.0 MHz is supported.
« Either one or two SSl input ports are provided. Each port can be set up with independent function-

ality.
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1 Features and System Configuration

I Pulse Output Units

A Pulse Output Unit performs pulse output for positioning commands sent to a stepper motor drive or
other pulse input motor drive.
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Use a Pulse Output Unit to enable the Controller to perform positioning.

You can also latch the pulse output value with an external input.

Controller
. | EtherCAT
Example: Coupler | Pulse output
EtherCAT P ulse outpu
— Unit Lo, ] '

Control Target position P Pulse generation P
(synchronization) Pulses
period

Motor and drive

*1. Pulse output is performed based on the synchronization commands (target positions) received from the Con-
troller each control period.

Control period

Controller
Targetposion| 0 | o | 2 | & | 12 | 20 | 30 [ 40 | s0 |

SJIUM 99BUS}U| UONHISOd JO Sainjes pue sedA] z-1-|

| +2 | +4 | +6 | +8 | +10_| +10_| +10 |

Unit
Pulse output

The frequency is calculated based on the travel distance for the control period and the pulses are output.

The Pulse Output Unit is a simple output unit that performs pulse output based on periodically received
target positions, as shown in the above figure.

Profile processing of the position (number of pulses) and velocity (pulse frequency) for motor control
must be performed by the Controller that provides the target position information.

Therefore, the Unit synchronizes with the Controller at a fixed period.

NJ/NX-series Controllers are connected through an EtherCAT Coupler Unit and use EtherCAT in DC
Mode.

® Features

» Pulses are output according to the position command information that is provided periodically.

» Control can interface with pulse input drives, such as stepper motor drives, through the pulse out-
put.

* You can latch position information with an external input.
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1 Features and System Configuration

1-1-3

Operation of Position Interface Units

This section describes the operation of the Position Interface Units when you use them together with an
NJ/NX-series Controller and the MC Function Module.

You can use the Position Interface Units together with an NJ/NX-series Controller and the MC Function
Module to perform the following control operations.

Positioning for motor drives with pulse inputs
Motion control based on position information obtained from an encoder

The MC Function Module in the NJ/NX-series Controller is used to perform motion control for encoders
or motor drives connected to the Position Interface Units.

You can connect the Position Interface Units through an EtherCAT Coupler Unit to the built-in EtherCAT
port on an NJ/NX-series Controller to use the MC Function Module.

I/0O control for the motion control functions that are executed by the MC Function Module is performed
through cyclic communications with the NJ/NX-series Controller.

NJ/NX-series CPU Unit

Position Interface Units

_A—
Incremental
Encoder Input
Unit

—

EtherCAT Pulse
Coupler Unit  Output Unit

N

SSI Input
Unit

User program

MC Function
Module

EtherCAT Master

Function Module SSI

communi-

Communi-
cations

Command
interpretation

Pulse input

Position Counting

commands, processing (|| Pulse cations

+H

Motion
control
instructions

Command
interpretation
Data processing|

processing

velocity
Counting

commands,

generation
Pulse output

Communications
processing

) <

=N ]

<

EtherCAT
communications

NV

count value I SSI communi-

Encoder ’ ] T
1
1
| cations data

I/0 data is updated and motion control processing is
performed in the process data communications cycle.

Encoder SSI encoder

Stepper motor or
other compatible
motor

Drive with pulse
input

The operation is as follows:

When motion control instructions are executed in the user program, the MC Function Module inter-
prets the resulting commands.

The MC Function Module then performs motion control processing at a fixed period based on the
results of the command interpretation. It generates command values to send to the Pulse Output
Unit.

The EtherCAT Master Function Module sends the command values with PDO communications dur-
ing each process data communications cycle of EtherCAT communications.

The Pulse Output Unit outputs the appropriate number and frequency of pulses based on the com-
mand values received during each process data communications cycle of EtherCAT communica-
tions.

The Incremental Encoder Unit and SSI Input Unit send the current count values of the encoders to
the CPU Unit during each process data communications cycle of EtherCAT communications.

NX-series Position Interface Units User’s Manual (W524)



1 Features and System Configuration

In the NJ/NX-series Controller, the 1/0O refreshing processing, user program processing, and MC Func-
tion Module processing between the Position Interface Units are executed in the primary periodic task
and priority-5 periodic task.

Refer to NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for information on the pri-
mary periodic task and priority-5 periodic task.
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The following figure shows an example of the task operation performed for I/O processing for the Posi-
tion Interface Units in the primary periodic task. The same information applies when processing is per-
formed in the priority-5 periodic task.

Motion control instructions executed.

[ Encoder Input Unit | [ Pulse Output Unit |
Input Execution command N
Primary period Primary period | g
R’ g i B
Primary IO|UPG [MC IO|UPG [MC &
periodic task ;
WA, g
2,
A
2
[]
oy
3
[
3,
7

Abbreviation Meaning
10 I/O refreshing
UPG User program execution
MC Motion control
FB Motion control instructions

The input information is obtained from the Position Interface Units every fixed period that the task is
executed. Processing (user program execution and motion control processing) is then performed based
on that information, and the information is sent as an output command.
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Features and System Configuration

1-1-4 Control Data for Position Interface Units

Some of the functions of the Position Interface Units are based on the CiA402 drive profile.

The I/O data definitions and operations for interaction with the Controller are based on functions in the
CiA402 drive profile. However, the indexes and subindexes in the object dictionary are not the same.

Relationship between the Position Interface Unit Functions and the
CiA402 Drive Profile

The following table describes the relationships between functions of the Units and the functions in the
CiA402 drive profile.

. Function of CiA402 -
Unit Position Inter- . Description
. function
face Unit
Incremental Latch function | Touch probe The latch function and latch status that are used as

Encoder Input Units

I/O data for the Incremental Encoder Input Units both

contain data definitions equivalent to the touch probe

function and touch probe status. "1

SSI Input Units

These Units have no functions that are the same as
the CiA402 drive profile.

Pulse Output Unit

Pulse output
control

Control in
Cyclic Synchro-
nous Position

Control Mode 2

The pulse output control from the Controller is the
same as control in Cyclic Synchronous Position Con-
trol Mode of the CiA402 drive profile.

The control commands that are sent to the Pulse Out-
put Unit are sent with the Controlword and command
position each control period. The control status is
monitored through the Statusword.

These are equivalent to the following data definitions
in the CiA402 drive profile: Controlword, Target Posi-
tion, and Statusword.

Latch function

Touch probe

This is the same as for an Incremental Encoder Input
Unit. "3

*1. Refer to 6-9-8 Latching on page 6-59 for details on this operation.
*2. Refer to 8-3 Pulse Output Control on page 8-5 for details.
*3. Refer to 8-10-5 Latching on page 8-61 for details on this operation.
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1-2 System Configuration

You can mount NX-series Position Interface Units after an EtherCAT Coupler Unit, the Communications
Coupler Unit, in an EtherCAT Slave Terminal.

uoneinbiyuon wasAs z-1

This allows you to connect to a controller that provides an EtherCAT master.

The system configuration and the functions of the Position Interface Units that you can use depend on
the controller that you connect to and the EtherCAT master specifications.

This section describes differences in the system configuration.

Refer to the following sections for details on the differences in functions based on different controller
specifications: 6-6-5 Differences in I/O Refreshing Methods Based on the Controller on page 6-29,
7-6-5 Differences in I/O Refreshing Methods Based on the Controller on page 7-21, and 8-7-4 Differ-
ences in I/O Refreshing Methods Based on the Controller on page 8-28.

Refer to the NX-series EtherNet/IP Coupler Units User’s Manual (Cat. No. W536) for information on
connections to EtherNet/IP Coupler Units.

% Additional Information

Slave Terminals

Slave Terminal is a generic name for a building block-type remote I/O terminal that contains a
group of NX Units connected to a Communications Coupler Unit.

An EtherCAT Slave Terminal is the term when an EtherCAT Coupler Unit is used as the Com-
munications Coupler Unit.
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1 Features and System Configuration

1-2-1 System Co
troller

nfiguration When Connecting to an NJ/NX-series Con-

To use the Position Interface Units, mount them on an EtherCAT Slave Terminal and connect the Slave

Terminal to the built-

In this configuration,
motion control.

in EtherCAT port on an NJ/NX-series CPU Unit.

you can use the MC Function Module of the NJ/NX-series Controller to perform

For details on the MC Function Module, refer to the NJ/NX-series CPU Unit Motion Control User’s Man-

ual (Cat. No. W507).

/(A)
(E M k s
Connection to the peripheral USB .
port or built-in EtherNet/IP port on an ]
N NJ/NX-series CPU Unit
B, e
— (G

Built-in EtherCAT port

EtherCAT Slave Terminal

Peripheral USB port

N Connection to the peripheral
(N - USB port on an EtherCAT
Coupler Unit

Letter Item

Description

(A) EtherCAT master !

The EtherCAT master manages the EtherCAT network, monitors the status of the slaves,
and exchanges I/O data with the slaves.

(B) EtherCAT Coupler
Unit (NX-ECC200])

The EtherCAT Coupler Unit is an interface that performs process data communications
over an EtherCAT network between the NX Units and the EtherCAT master.

The 1/O data for the NX Units is accumulated in the EtherCAT Coupler Unit and then all of
the data is exchanged with the EtherCAT master at the same time.

The EtherCAT Coupler Unit can also perform message communications (SDO communi-
cations) with the EtherCAT master.

() NX Units

The NX Units perform I/O processing with connected external devices.

Process data communications with the EtherCAT master are performed through the Ether-
CAT Coupler Unit.

(D) End Cover

The End Cover is attached to the end of the Slave Terminal.

(E) Support Software
(Sysmac Studio)

The Sysmac Studio runs on a personal computer and it is used to configure the EtherCAT
network and EtherCAT Slave Terminals, and to program, monitor, and troubleshoot the
Controller.

You can connect the computer in which the Sysmac Studio is installed to the peripheral
USB port or built-in EtherNet/IP port on an NJ/NX-series CPU Unit. Or you can connect it
to the peripheral USB port on the EtherCAT Coupler Unit to set up the EtherCAT Slave Ter-
minal.
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1 Features and System Configuration

N
Letter Item Description %’
(F) ESI (EtherCAT Slave | The ESI file contains information that is unique to the EtherCAT Slave Terminal in XML for- g
Information) file mat. You can load the ESI file into the Sysmac Studio to easily allocate Slave Terminal pro- o
cess data and make other settings. 3
The ESI files for OMRON EtherCAT slaves are installed in the Sysmac Studio. You can %
obtain the ESI files for the latest models through the Sysmac Studio’s automatic update s
function. 3
(G) Communications Use a double-shielded cable with aluminum tape and braiding of category 5
cable (100BASE-TX) or higher, and use straight wiring.

(Ethernet cable)

*1. An EtherCAT Slave Terminal cannot be connected to any of the OMRON CJ1W-NC[]81/[]82 Position Control Units even
though they can operate as EtherCAT masters.

1-2-2 System Configuration When Connecting to a Controller Other
Than the NJ/NX-series Controller

To use the Position Interface Units, mount them in an EtherCAT Slave Terminal and connect the Termi-
nal to the EtherCAT master of the controller.

You can connect a Pulse Output Unit only to an NJ/NX-series Controller.

Settings and monitoring tools for (A)
the connected Controller /
M .
Connection to the Controller ] ‘E
S

—(©)
EtherCAT port
EtherCAT Slave Terminal
|m == mm e mm— === 4
Peripheral USB port _ | | | @é_)

F) - Connection to the peripheral USB
Xl port on an EtherCAT Coupler Unit

18]]04jU0D) SBLBS-XN/MN 38U} UBYL JaylO J8]|0uo0) e 0] Bunosuuo) usyp uoneinbiyuo) walsks z-z-1

Letter Item Description

(A) EtherCAT master The EtherCAT master manages the EtherCAT network, monitors the status of the slaves,
and exchanges I/O data with the slaves.

(B) EtherCAT Coupler The EtherCAT Coupler Unit is an interface that performs process data communications

Unit (NX-ECC2000) over an EtherCAT network between the NX Units and the EtherCAT master.

The 1/O data for the NX Units is accumulated in the EtherCAT Coupler Unit and then all of
the data is exchanged with the EtherCAT master at the same time.

The EtherCAT Coupler Unit can also perform message communications (SDO communi-
cations) with the EtherCAT master.

(C) NX Units The NX Units perform 1/O processing with connected external devices.
Process data communications with the EtherCAT master are performed through the Ether-
CAT Coupler Unit.

(D) End Cover The End Cover is attached to the end of the Slave Terminal.
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1 Features and System Configuration

Letter Item Description
(E) Support Software The Sysmac Studio runs on a personal computer and it is used to configure the EtherCAT
(Sysmac Studio) network and EtherCAT Slave Terminals, and to program, monitor, and troubleshoot the
Controller.
Use this software to connect to the Controller and set up the EtherCAT Slave Terminal. Or
if you use the Sysmac Studio, you can connect it to the peripheral USB port on the Ether-
CAT Coupler Unit to set up the EtherCAT Slave Terminal.
(F) ESI (EtherCAT Slave | The ESI file contains information that is unique to the EtherCAT Slave Terminal in XML for-
Information) file mat. You can load the ESI file into the Controller or the Sysmac Studio to easily allocate
Slave Terminal process data and make other settings.
The ESI files for OMRON EtherCAT slaves are installed in the Sysmac Studio. You can
obtain the ESI files for the latest models through the Sysmac Studio’s automatic update
function.
(G) Communications Use a double-shielded cable with aluminum tape and braiding of category 5 (100BASE-TX)
cable or higher, and use straight wiring.
(Ethernet cable)
1-12 NX-series Position Interface Units User’s Manual (W524)



1 Features and System Configuration

1-3 Models

The model number of the Position Interface Unit tells you the Unit type, number of axes, I/O specifica-
tions, and other information.

S|9poN €-1

1-3-1  Model Number Notation

The model numbers for Position Interface Units are in the following format:

Nx-000000

NX Series

UoleloN JoquinN [9PON L-€-1

Unit Type
ECO: Incremental Encoder Input Unit
ECS: Serial Encoder Input Unit (SSI Input Unit)
PGO: Pulse Output Unit

Number of Channels
1: 1 channel
2: 2 channels

I/0O Specifications
The 1/0O specifications depend on the Unit type.

Additional Functions
2: Supports synchronous refreshing

1-3-2 List of Incremental Encoder Input Units

The following table lists the different models of the Incremental Encoder Input Units.
Refer to 6-1 Interpreting Model Numbers on page 6-3 for information on Incremental Encoder Input

Units.
Number of | External Fre- I/O refreshing Number of /0
Model w | s . Remarks
channels inputs quency methods entry mappings
NX-EC0112 | 1 (NPN) 3 (NPN) | 500 kHz |+ Free-Run refreshing | Inputs: 1, 24-V voltage
NX-EC0122 | 1 (PNP) 3 (PNP) + Synchronous I/0 Outputs: 1 input
NX-EC0132 |1 3 (NPN) |4 MHz refreshing Line receiver
NX-EC0142 3 (PNP) + Task period prioritized input
NX-EC0212 | 2 (NPN) None 500 kHz refreshing 2 Inputs: 2, 24-V voltage
NX-EC0222 |2 (PNP) Outputs: 2 input

*1. This is the number of encoder input channels.
*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
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1-3-3 List of SSI Input Units

The following table lists the different models of the SSI Input Units.

Refer to 7-1 Interpreting Model Numbers on page 7-3 for information on SSI Input Units.

Maxi- Number of
Numberof | E |
Model h 1™ i)r(rte:t‘: mum 1/0 refreshing methods 1/0 entry
channels P baud rate mappings
NX-ECS112 1 None 2 MHz * Free-Run refreshing Inputs: 1,
« Synchronous /O refreshing Outputs: 0
NX-ECS212 2 . - ) Inputs: 2,
* Task period prioritized refreshin
P P g Outputs: 0

*1. This is the number of SSI communications input channels.

*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.

1-3-4 List of Pulse Output Units

The following table lists the different models of the Pulse Output Units.

Refer to 8-1 Interpreting Model Numbers on page 8-3 for information on the Pulse Output Unit.

Number of | External | External Maximum IIO. Number of
Model q inbuts outbuts pulse out- | refreshing 1/0 entry Remarks
il inpu P put speed methods mappings
NX-PG0112 | 1 (NPN) 2 (NPN) 1 (NPN) 500 kpps » Synchro- Inputs: 1, Open collec-
NX-PG0122 |1 (PNP) 2 (PNP) |1 (PNP) nous 1/O Outputs: 1 | tor output
refreshing
» Taskperiod
prioritized
refresh-
ing2

*1. This is the number of pulse output channels.

*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
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1-4 Functions

Position Interface Units have a variety of functions that depend on the model. You can use these func-
tions to use these different types of Units more efficiently.

suonoung -1

1-4-1 Functions of Incremental Encoder Input Units

The following table lists the functions of the Incremental Encoder Input Units.
Refer to 6-9 Functions on page 6-46 for details on these functions.

Function Description
Counter type setting Allows you to select the counter type for each counter. You can select a ring
counter or linear counter.
Pulse input method setting Allows you to select the pulse input method for each counter. You can select a
phase differential pulse (multiplication x2/4), pulse + direction, or up and down
pulses.
Encoder count direction Allows you to set the count direction of the connected encoder for each counter.
Gate control (counter enable) | Allows you to enable or disable counting for each counter. You can use counter

operation commands or external inputs 1 for gate control.

s)iun Induj Jopooug [eluswWaIoU| JO SUOHOUNS L-p-|

Counter reset Allows you to reset the counter value for each counter. You can use counter oper-
ation commands, external inputs "1 and phase-Z inputs to reset counters.

Counter preset Allows you to preset the counter value for each counter with the counter opera-
tion command.

Latching Allows you to latch the counter value for each counter. You can use counter oper-

ation commands, phase-Z input, and external inputs "1 to latch the counter val-
ues. You can use up to 3 latches (1 counter operation command, phase-Z input,
and 2 external inputs) simultaneously.

External input function selec- | Each counter has three external inputs “!. You can assign one of the following
tion functions to each of these inputs: general input, latch input, reset input, or gate
input.

You can also set the logic for each input.

Pulse rate measurement Measures the pulse rate of input pulses for each counter. You can then use the
measured pulse rate to calculate the frequency or rotation rate from a ladder dia-
gram.

Pulse period measurement Measures the input pulse period for each counter. You can measure the time
between the falling edges, rising edges, or both edges of the phase-A pulse,
regardless of the control period.

I/0 refreshing method setting | Sets Free-Run refreshing, synchronous I/0 refreshing,  or task period prioritized

refreshing*3' " for the 1/0 refreshing*5 method.

All counters use the same setting.
Time stamping® The time when the counter value changed is retained. You can use this function
only when the 1/O refreshing method is set to synchronous I/O refreshing.

*1. You can use external inputs only with the following single-counter-channel models: NX-EC0112, NX-EC0122,
NX-EC0132, and NX-EC0142. You cannot use external inputs with the NX-EC0212 or NX-EC0222 because it
has 2 counter channels.

*2. This is the number of pulses per time window.

*3. You can select this option only when the Unit is used with a EtherCAT Coupler Unit with EtherCAT communi-
cations in DC Mode.

*4. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*5. This is the data exchange with the Controller.
*6. An EtherCAT Coupler Unit with unit version 1.1 or later is required.

NX-series Position Interface Units User’s Manual (W524) 1-15
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Refer to Unit Models and Available Commands/Inputs on page 1-16 and Functions and Assignable
Commands/Inputs on page 1-16 for information on the relation between different Unit models and the
commands/inputs that are supported and between functions and assignable commands.

I Unit Models and Available Commands/Inputs

The commands and inputs that are supported depend on the model of the Unit.
Yes: Usable, ---: Not usable

Usable commands and inputs
Model Count.er Phase-Z | External | External | External Remarks
operation input input 1 input 2 input 3
commands
NX-EC0112 Yes Yes Yes Yes Yes
NX-EC0122 Yes Yes Yes Yes Yes
NX-EC0132 Yes Yes Yes Yes Yes
NX-EC0142 Yes Yes Yes Yes Yes
NX-EC0212 Yes Yes - - - The EC0212 does not have
external inputs.
NX-EC0222 Yes Yes - - - The EC0222 does not have
external inputs.

I Functions and Assignable Commands/Inputs

The commands and inputs that you can assign depend on the function.
Yes: Usable, ---: Not usable

Assignable commands and inputs

Counter

Function . Phase-Z External External External Remarks
operation input . *q . 1 . *q
commands input 1 input 2 input 3
Gate Counting starts with a gate
Yes - Yes Yes Yes open operation initiated by
either a command or input.
Resetting The count value is reset with

a reset operation initiated by
either a command or input.
Yes Yes Yes Yes Yes You can enable or disable
both the phase-Z input and
external input with a counter
operation command.

Internal

latch Yes - -
Latch 1 - Yes Yes Yes Yes The count value is latched
Latch 2 with a latch input initiated by

- Yes Yes Yes Yes

either a command or input.

*1. You can select a different function for each input. An error occurs and external inputs are disabled if you assign
the same function to more than one inputs.
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1-4-2 Functions of SSI Input Units

The following table lists the functions of the SSI Input Units. :
Refer to 7-9 Functions on page 7-38 for details on these functions. §
o
Function Description 2
SSI data settings Allows you to set the bit position and data length for each counter based on the
format of the SSI data.
Coding method Allows you to select whether to convert the received SSI data for each counter.
Encoder count direction Allows you to set the counting direction for the SSI Input Unit to 0 (Not to invert
the sign) or 1 (Invert the sign). :
Bit shifting If the number of error bits or location of the position data from the SSI encoder is :
incorrect, you can shift the first bit of the received frame to correct the problem. g
Parity check Performs a parity check on the SSI data. %-
Data refresh status Allows you to check for updates to the SSI data. §
Error data detection Allows you to prevent refreshing and designate SSI data as error data when the (_m,:
code conversion result causes a change in position that exceeds the set value. =
I/O refreshing method setting | Sets Free-Run refreshing, synchronous I/O refreshing, ! or task period prioritized 2
refreshing™® "2 for the 1/O refreshing™® method. %
All counters use the same setting. v
Time stamping™ The time when the counter value changed is retained. You can use this function
only when the 1/O refreshing method is set to synchronous I/O refreshing.

*1. You can select this option only when the Unit is used with a EtherCAT Coupler Unit with EtherCAT communi-
cations in DC Mode.

*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*3. This is the data exchange with the Controller.
*4. An EtherCAT Coupler Unit with unit version 1.1 or later is required.
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1-4-3 Functions of the Pulse Output Unit

The following table lists the functions of the Pulse Output Unit.

Refer to 8-10 Functions on page 8-52 for details on these functions.

Function

Description

Pulse output method

Allows you to select either forward/reverse direction pulse outputs or pulse +
direction outputs for the pulse output method.

Output mode selection

Allows you to select either position-synchronous pulse output or velocity-continu-
ous pulse output for the pulse output mode selection.

External output

You can use one external output as a error counter reset output when the Unit is
connected to a Servo Drive and used with the MC Function Module. You can also
control whether the external output is ON or OFF as a general output if you want
to manipulate a device variable directly without the MC Function Module.

Latching

You can latch the counter value of the pulse output. You can assign an external
input as a latch input to use two latches at the same time.

External input function selec-
tion

Two external inputs are provided. You can assign them either of the following
input functions: general input or latch input. You can also set the logic for each
input.

Load rejection output setting

Allows you to select the pulse stopping method when an error occurs.

You can select from the following two stopping methods: immediate stop or
deceleration stop with set deceleration rate.

Interpolation control for miss-
ing synchronization com-
mand

When a command is missing, the target position is predicted based on previous
commands to continue updating the target position.

Pulse direction change delay

When the Pulse Output Unit uses a velocity-continuous pulse output, this setting
sets the wait time when the pulse output direction changes.

I/O refreshing method setting

Sets synchronous I/O refreshing*1 or task period prioritized refreshing*1' "2 for the
I/0 refreshing*3 method.

*1. You can select this option only when the Unit is used with a EtherCAT Coupler Unit with EtherCAT communi-

cations in DC Mode.

*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*3. This is the data exchange with the Controller.
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1-5 Support Software

Support Software is required to configure a system that uses NX-series Position Interface Units.

alemyog yoddng G-}

1-5-1 Applicable Support Software

The Support Software that you can use depends on the system configuration. Select the right Support
Software for your system configuration.

System configuration Applicable Support Software A
Communications Cou- | Communications network set- | Slave Terminal set- 5

Controller . . * =

pler Unit tings tings ™! g

NJ/NX-series Controller | EtherCAT Coupler Unit Sysmac Studio version 1.06 or | Sysmac Studio ver- 3
higher sion 1.06 or higher _‘g”

Controller other than an EtherCAT Coupler Unit Support Software for the con- Sysmac Studio ver- 3
NJ/NX-series Controller troller and the EtherCAT master | sion 1.06 or higher a
(o]

*1. Refer to A-5 Version Information on page A-65 for the Sysmac Studio versions for each Position Interface Unit g
model and unit version. @

@ Additional Information

Refer to the NX-series EtherNet/IP™ Coupler Units User’s Manual (Cat. No. W536) for infor-
mation on EtherNet/IP Coupler Units.

1-5-2 Using Support Software with an NJ-series Controller
There are two possible configurations: connect the Sysmac Studio to the CPU Unit or to the EtherCAT

Coupler Unit. Use Sysmac Studio version 1.06 or higher.

The functions that you can use in Sysmac Studio depend on whether you connect it to the CPU Unit or
to the EtherCAT Coupler Unit. Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No.
W504-E1-12 or higher) for information on the functions that you can use.

I Sysmac Studio Connection to the CPU Unit

Connect the Sysmac Studio to the NJ-series CPU Unit through a USB port or the EtherNet/IP network.
Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for connection procedures.

I Sysmac Studio Connection to the EtherCAT Coupler Unit

Connect the Sysmac Studio to the EtherCAT Coupler Unit through the USB port.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on the
connection methods.

1-5-3 Application Methods for Using Other Controllers

To set up any other controller, EtherCAT master, or Slave Terminal EtherCAT network, use the support
software that is provided by the manufacturer. Refer to your product manuals for instructions.
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To set up the Unit configuration information and NX Unit settings of the Slave Terminal, connect the

Sysmac Studio to the EtherCAT Coupler Unit through the USB port. Use Sysmac Studio version 1.06 or
higher.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for information on the func-
tions that you can use.

I Sysmac Studio Connection to the EtherCAT Coupler Unit

Connect the Sysmac Studio to the EtherCAT Coupler Unit through the USB port.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on the
connection methods.
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Specifications and Application

Procedures
]

This section provides the specifications of the Position Interface Units and describes
how to use the Position Interface Units.

2-1 Specifications . ............ i i i e e 2-2
2-1-1  General Specifications for the Position Interface Units . .. ................ 2-2
2-1-2  Specifications of Individual Units . . . ......... .. ... . 2-2

2-2 Operating Procedures . ............oiiiiirnnnennnnnnnennnnns 2-3
2-2-1  Procedures When Using the Motion Control Function Module .. ........... 2-3
2-2-2  Procedures When Not Using the Motion Control Function Module ........ 2-10
2-2-3  Using an EtherNet/IP CouplerUnit .............. .. ... .. ... ....... 2-13
2-2-4  When Using Controllers from Other Manufacturers . ................... 2-13
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2 Specifications and Application Procedures

2-1 Specifications

This section provides the specifications of the Position Interface Units.

2-11

General Specifications for the Position Interface Units

Item Specification
Enclosure Mounted in a panel
Grounding method Ground to 100 Q or less
Operating Ambient operating temperature 0to 55°C
environment | Ambient operating humidity 10% to 95% (with no condensation or icing)

Atmosphere Must be free from corrosive gases.
Ambient storage temperature —25 to 70°C (with no condensation or icing)
Altitude 2,000 m max.

Pollution degree

2 or less: Conforms to JIS B 3502 and IEC 61131-2.

Noise immunity

2 kV on power supply line (Conforms to IEC 61000-4-4.)

Overvoltage category

Category II: Conforms to JIS B 3502 and IEC 61131-2.

EMC immunity level

Zone B

Vibration resistance

Conforms to IEC 60068-2-6.
5 to 8.4 Hz, 3.5-mm amplitude,
8.4 to 150 Hz, acceleration: 9.8 m/s2

100 min each in X, Y, and Z directions
(10 sweeps of 10 min each = 100 min total)

Shock resistance

Conforms to IEC 60068-2-27. 147 m/sz, 3 times each in X,
Y, and Z directions

Applicable standards !

cULus: Listed (UL 508), ANSI/ISA 12.12.01,
EC: EN 61131-2, C-Tick, KC (KC Registration), NK, and LR

*1. Refer to the OMRON Industrial Automation website (http://www.ia.omron.com/) or consult your OMRON rep-
resentative for the most recent applicable standards for each model.

2-1-2 Specifications of Individual Units

Refer to the following sections for the specifications of individual Units: Incremental Encoder Input
Units: 6-10 Specifications on page 6-77, SSI Input Units: 7-10 General Specifications on page 7-58,
and Pulse Output Unit: 8-11 Specifications on page 8-73
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2-2 Operating Procedures

The operating procedures for the Position Interface Units depend on the system configuration.

For example, even when you use an NJ/NX-series Controller, the operating procedures depend on
whether the MC Function Module is also used.

This section describes the basic operating procedures that are required to use the Units.

sainpasoid Bunesado z-z

2-2-1  Procedures When Using the Motion Control Function Module

This section describes the basic operating procedures that are required to use the MC Function Module
in an NJ/NX-series Controller.

% Additional Information

Refer to the NJ/NX-series CPU Unit Motion Control User's Manual (Cat. No. W507) for the
main operating methods.

However, the NJ/NX-series CPU Unit Motion Control User's Manual (Cat. No. W507) is written
based on the assumption that a G5-series Servo Drive or Motor is used. Some of the material
does not apply if you use a Pulse Output Unit.

Refer to 8-9-2 Precautions When Using the Pulse Output Unit on page 8-42 for information on
the differences between when a G5-series Servo Drive or Motor is used and when a Pulse Out-
put Unit is used.
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I Basic Flow of Operation

The following figure shows the basic flow of operation:

START

|Create a project. |

Setup
|Create the EtherCAT network configuration. |
:l/ EtherCAT Slave Terminal Configu-
| Cnlaate the NX Unit configuration. | ration and Settings on page 2-5
| Set the NX Unit parameters. | Parameter S'ettings of the Position
Interface Units on page 2-5
|Add axes, | Assigning Axes on page 2-6
| Assign the axes. |
| Set the axis parameters. |
—
| Set up the functions in the MC Function Module.
| Set the Controller Setup. |
Transferring | Transfer the project to the Controller. |

Checking Wiring | Open the MC Test Run Tab Page or the Axis Status Monitor (MC Monitor Table).l

| Monitor input signals to check the wiring. |

Checking Operation | Perform jogging.”” |

-

| Write a program to perform jogging.” |

Programming

Manual Operation | Jog the axes with the user program.” |

-

Homing | Define the homes of the Servomotor axes to control.” |

P
I

Programming | Program the motion controls. |

. Yes
Debugging Error?

No | Read the error code. |

\!

| Remove the cause of the error and reset the error. |

Operation |Operate the Controller and the machine. |

Maintenance |Perform periodic maintenance. |

END

*1. These steps are required if a Pulse Output Unit is used to control the motor drive.

2-4
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I Procedures When Using the MC Function Module

This section describes the procedures to use Position Interface Units with the MC Function Module.

For details on procedures for which references are not specified, refer to the NJ/NX-series CPU Unit
Motion Control User's Manual (Cat. No. W507).

® EtherCAT Slave Terminal Configuration and Settings

Mount the Position Interface Units after an EtherCAT Coupler Unit to configure an EtherCAT Slave
Terminal.

To use the Position Interface Units, you must configure the EtherCAT network as well as configure
and set the EtherCAT Slave Terminal.

Refer to the following sections for information on the I/O data assigned to the 1/0 entry mappings for
Position Interface Units: 6-7 I/O Data Specifications on page 6-34, 7-7 I/O Data Specifications on
page 7-30, and 8-8 I/O Data Specifications on page 8-31.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on
how to assign the I/O data of Position Interface Units.

|E| Precautions for Correct Use

To assign a Position Interface Unit to an axis in the MC Function Module, you must assign NX
Unit I/0O Data Active Status 11O in the EtherCAT Coupler Unit. Replace “OIO” with 15, 31,
63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units. Refer to the
NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.

® Parameter Settings of the Position Interface Units
Set the parameters for the Position Interface Units.
The settings are different for each model of Position Interface Unit.

Refer to the following sections for details: 6-6-5 Differences in I/O Refreshing Methods Based on the
Controller on page 6-29, 7-6-5 Differences in I/O Refreshing Methods Based on the Controller on
page 7-21, and 8-7-4 Differences in I/O Refreshing Methods Based on the Controller on page 8-28.
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® Assigning Axes
Assign the Position Interface Units to Axis Variables.

Use the following procedure to make the assignments.

1 Right-click an axis in the Multiview Explorer and select Edit from the menu.

New Project - new, Controller.0 - Sysmac Studio =

v = Toolbox

Node AddressINetwork confiquration =
new_Controller 0 v ‘ ' | “ M

Master Ttem name Value
¥ Configurations and Setup S E00L

¥ 5 EtherCAT NX-ECC203 Revi13- Model name NX-ECC203
¥ Nodel : NX-ECC203 (EC Product name NX-ECC203 Et...
Revision 13
Unit 1: NX-OD4256
U"' 2 DT PDO Communic..  PDO Communi.
bk £ { Node Address g
Unit 3: NX-ID3417 ( Enable/Disable S... [Enabled | v
Unit 4 : NX-PFO630 ( Serial Number 0x00000000
Unit 5: NX-PG0122 |
» ) CPU/Expansion Racks PDO Map Settings
& 1/O Map Enable Distribut...  [Enabled (OC v
» & Controller Setup Reference Clock Exist
¥ {it Motion Control Setup Setting Paramet... S::mg -
W i} Axis Settings it Setting Pat
- Setting
Backup Paramet...
% Axes Group
¢ Cam Data Setti Slave Terminal C...
> Event Settings
% Task Settings
Data Trace Setf

» Programming

Setting

£ Q.
rDevice name ———
Set a name for the slave.

Y Filter

lew Project - new_Controller_0 - Sysmac Studio
|

v @
| d

Multiview Explorer ~| Toolbox

“
new_Controller 0 v A
Configurations and Setup

v 5 EtherCAT Asis number
¥ Nodel:NX-ECC203 (EC | 44¥ Motion control
Unit 1: NX-OD4256 ' s use
Unit 2: NX-ID3417 ( Asis type
Unit 3 : NX-] Feedback control
Unit4: X Input device 1 n Channel
Unit 5 : NX-PG0122 | Input device 2 Channel
» = CPU/Expansion Racks Input device3 [ Channel
& 1/O Map Output device 1 Channel
» B Controller Setup <" Output device2  [% d> Channel
Output device 3 > Channel

¥ Detailed Settings

¥ £ Motion Control Setup

Axes Group Settings
¢’ Cam Data Settings
> Event Settings
™, Task Settings
Data Trace Settings

» Programming

Output

Y Filter
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2 Specifications and Application Procedures

2 Select Motion Control.

Axis number
Motion control
Axis use

Axis type
Feedback control
Input device 1
Input device 2
Input device 3

MCI: Primary periodic task ‘k

Il S0 aiis - ¥

No control Toop |

Channel
Channel
Channel

<Not assigned>
<Not assigned> |
<Not assigned>

You can assign processing to either the primary periodic task or priority-5 periodic task.

@ Additional Information

This setting applies to an NX-series CPU Unit. NJ-series CPU Units do not have this setting.

3 Select the axis

Axis number
Motion control
Axis use

Axis type
Feedback control
Input device 1
Input device 2
Input device 3

type.

MCT: Primary periodic task v
Used axis v
Virtual Servo axis| v

Encoder axi;k
Virtual Servo axis
| Virtual encoder axis |

<INOt assignea>

Channel
Channel
Channel

The following table lists the Position Interface Units and other NX Units that are required for

each axis type.

Axis type

Required NX Units

Position Interface Units

Other NX Units

Encoder axis

Incremental Encoder Input Units

SSI Input Unit
Servo axis for Servo- | Pulse Output Unit Digital Input Unit
motor
Servo axis for stepper | Pulse Output Unit Digital Input Unit

motor

Note If you use more than one NX Unit for the same axis, all of the NX Units for the axis must be in the same

Slave Terminal
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2 Specifications and Application Procedures

Select the devices to use as the input and output devices.

This operation enables you to use an NX Unit as an axis.

New Project - new_Controller_0 - Sysmac Studio

==

y
|
| _|

Multiview Explorer

new_Controller 0 v ‘ l |

¥ Configurations and Setup

¥ [ EtherCAT
¥ - Nodel : NX-ECC203 (EC

Unit 5: NX-PG0122 |
» =) CPU/Expansion Racks
b/

otion Control Setup
Axis Settings

% Axes Group Settings
¢’ Cam Data Settings
> Event Settings
W%, Task Settings
Data Trace Settings

» Programming

B Filter

[T

» Toolbox

<Search> v

Axis number I:_

Motion control

Adsuse  [Usedaxis v
Axis type
Feedback control
Input device 1
Input device 2
Input device 3

Output device 1 !
Output device 2
Output device 3

» Detailed Settings

Servo axis v
No control loop v

<Notassigned> v
<Notassigneds v
<Notassigned> v

<Not assigned>

MCI: Primary periodic task v

Node : 1, Unit : 2 NX-ID3417(N2) ‘v Channel

Channel
Channel
Channel
Channel
Channel

The following table lists the NX Units that you can select for each device.

Axis type

Device type

Selectable NX Units

Encoder axis

Input device

* Incremental Encoder Input Unit

* SSlI Input Unit

Servo axis

Input device

Digital Input Unit

Output device

Pulse Output Unit
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2 Specifications and Application Procedures

® Function Settings of MC Function Module

For details on the function settings of the MC Function Module, refer to the NJ/NX-series CPU Unit
Motion Control User's Manual (Cat. No. W507).

Also refer to 8-9-2 Precautions When Using the Pulse Output Unit on page 8-42.

El Precautions for Correct Use

If you assign an NX Unit connected to an EtherCAT Coupler Unit as an 1/O device for a MC
Function Module axis, the MC Function Module manages refreshing of the 1/0 data. In this
case, the MC Function Module manages refreshing of the 1/0 data for the entire Slave Termi-
nal, including the EtherCAT Coupler Unit.

If any of the operations or errors in the following table occur, the MC Function Module discards
the Slave Terminal I/0 data at that time. Refreshing of /0O data resumes when valid data is
obtained again.

: . Using an EtherCAT Coupler Unit +
Operation Using EtherCAT slaves only NX Units
Intentional changes to » Unintentional disconnection of an | Same as at the left.
EtherCAT network con- EtherCAT slave or an EtherCAT
figuration elements cable disconnection
+ Unintentional connection of an
EtherCAT slave or an EtherCAT
cable connection
« EtherCAT slave power interrup-
tion
+ Disconnection of an EtherCAT Same as at the left.
§Iave due to a disconnect opera- | . Restarting of EtherCAT Slave Termi-
tion nal
* Connection of an EtherCAT slave | . Restarting after parameters were
due to a connect operation transferred to the Communications
Coupler Unit
Unintentional changes to | None Performing an error reset when the
EtherCAT network con- Slave Terminal is stopped due to an
figuration elements error

From several milliseconds to several tens of milliseconds is required to resume refreshing of
I/0 data, depending on the system configuration and the process data communications cycle.

You can include an NX Unit that is not assigned to an axis in a Slave Terminal that is managed
by the MC Function Module, but keep in mind the above characteristics of the refreshing of /0
data when you do so.

If you want to avoid the effects of the refreshing of I/O data that is managed by the MC Function
Module on NX Units that are not assigned to axes, place those NX Units on another Slave Ter-
minal. To use different Slave Terminals, use different EtherCAT Coupler Units and configure the
Slave Terminals so that one contains only NX Units that are assigned to axes and one contains
only NX Units that are not assigned to axes.
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2 Specifications and Application Procedures

2-2-2 Procedures When Not Using the Motion Control Function Module

This section describes the basic operating procedures that are required when you do not use the MC
Function Module with an NJ/NX-series Controller.

If you do not want to use the MC Function Module, you can only use basic instructions in your pro-
grams, including those for position management.

@ Additional Information

For Pulse Output Units, other tasks must be performed on the Controller in addition to position
management, such as velocity profile generation and control status management.

If you want to use a pulse output, we recommend that you use the MC Function Module
because it can automatically handle this control for you.
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2 Specifications and Application Procedures

I Basic Flow of Operation

N
. ) . . N
The following figure shows the basic flow of operation: o
2
START 2
=
@
Setup | Create a project. | g
J 8
o
| Create the EtherCAT network configuration. | %
(7]
]’ - - - EtherCAT Slave Terminal Configuration
| Create the NX Unit configuration. | and Settings on page 2-12
| Set the NX Unit parameters. | Parame?er Settings of the Position Inter-
face Units on page 2-12
| Assign device variables to /O ports. | Assigning Device Variables to I/O Ports on page 2-12
| Set the Controller Setup. |
Transferring | Transfer the project to the Controller. |

Checking Wiring | Display the 1/0O Map or Watch Tab Page. | Displaying the I/O Map and Watch Tab Page on page

3|NPOJ\ UoNOUN [0J1UOD) UONOW 8y} BuISn 10N USUAA S8inpadold 2-2-2

2-12
| Monitor input signals to check the wiring. |
Checking Operation | Perform jogging.™ "2 |
. |Write a program to perform jogging. “1 "2 | Programming on page 2-12
Programming prog p Jogging.
Manual Operation | Jog the axes with the user program. "1 "2 |
| Write a program to perform homing. " "2 |
Homing | Define the homes of the Servomotor axes to control. ! 2 |
. l - - Programming on page 2-12
Programming | Program the motion controls. "2 | 9 gonpag
2 Yes
Debugging Error?
No | Read the j/rror code. |
| Remove the cause of the error and reset the error.|
Operation | Operate the Controller and the machine. |
Maintenance | Perform periodic maintenance. |
END

*1. These steps are required if a Pulse Output Unit is used to control the motor drive.
*2. All control tasks must be performed in the user program, including position management.
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2 Specifications and Application Procedures

I Procedures When Not Using the MC Function Module

This section describes the procedures to use Position Interface Units without the MC Function Module.

® EtherCAT Slave Terminal Configuration and Settings

Mount the Position Interface Units after an EtherCAT Coupler Unit to configure an EtherCAT Slave
Terminal.

To use the Position Interface Units, you must configure the EtherCAT network as well as configure
and set the EtherCAT Slave Terminal.

Refer to the following sections for information on the 1/0 data assigned to the 1/O entry mappings for
Position Interface Units: 6-7 I/O Data Specifications on page 6-34, 7-7 I/O Data Specifications on
page 7-30, and 8-8 I/O Data Specifications on page 8-31.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on
how to assign the I/O data of Position Interface Units.

Parameter Settings of the Position Interface Units
Set the parameters for the Position Interface Units.
The settings are different for each model of Position Interface Unit.

Refer to the following sections for details: 6-6-5 Differences in I/O Refreshing Methods Based on the
Controller on page 6-29, 7-6-5 Differences in I/O Refreshing Methods Based on the Controller on
page 7-21, and 8-7-4 Differences in I/O Refreshing Methods Based on the Controller on page 8-28.

Assigning Device Variables to I/O Ports
Assign device variables to 1/0O ports.
You can then control the Position Interface Units through these device variables.

Refer to the following sections for a list of the I/O ports for the Position Interface Units: 6-7-1 Data
Items for Allocation to I/O on page 6-34, 7-7-1 Data Items for Allocation to I/0 on page 7-30, and
8-8-1 Data Items for Allocation to I/O on page 8-31.

Refer to the NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for the procedures to
assign device variables to I/O ports.

Displaying the 1/0 Map and Watch Tab Page

Open the 1/0 Map or Watch Tab Page to view the values of the device variables that you assigned to
the 1/0 ports.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No W504-E1-06 or higher) for the
procedures to display the I/O Map and Watch Tab Page.

Programming

You cannot use motion control instructions to control the Position Interface Units if you do not use
the MC Function Module. To perform motion control in the user program, write all motion control
logic by reading and writing the device variables that are assigned to the I/O ports.
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2 Specifications and Application Procedures

2-2-3 Using an EtherNet/IP Coupler Unit

Mount the Position Interface Units after an EtherNet/IP Coupler Unit to configure an EtherNet/IP Slave
Terminal.

To use the Position Interface Units, you must configure the EtherNet/IP network and configure and set
the EtherNet/IP Slave Terminal.

Refer to the following sections for information on the 1/0 data assigned to the I/O entry mappings for
Position Interface Units: 6-7 I/O Data Specifications on page 6-34 and 7-7 I/O Data Specifications on
page 7-30.

Refer to the NX-series EtherNet/IP Coupler Unit User's Manual (Cat. No. W536) for information on how
to assign the I/O data of Position Interface Units.

sainpasoid Bunesado z-z

El Precautions for Correct Use

You cannot connect a Pulse Output Unit to an EtherNet/IP Coupler Unit.

® Parameter Settings of the Position Interface Units
Set the parameters for the Position Interface Units.
The settings are different for each model of Position Interface Unit.

Refer to 6-6-5 Differences in I/O Refreshing Methods Based on the Controller on page 6-29 and
7-6-5 Differences in I/O Refreshing Methods Based on the Controller on page 7-21 for details.

uun 4e1dnod difeNIaylg ue Buisn g-z-z

2-2-4 When Using Controllers from Other Manufacturers

Mount the Position Interface Units after a Communications Coupler Unit to configure a Slave Terminal.

To use the Position Interface Units, you must configure the communications network and configure and
set the Slave Terminal.

Refer to the following sections for information on the 1/0 data assigned to the 1/0 entry mappings for
Position Interface Units: 6-7 I/O Data Specifications on page 6-34, 7-7 I/O Data Specifications on page
7-30, and 8-8 I/O Data Specifications on page 8-31.

Refer to the user’s manual for the connected Communications Coupler Unit for information on how to
assign the I/O data of Position Interface Units.
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Part Names and Functions
]

This section describes the names and functions of the parts of the Position Interface
Units.

3-1 Partsand Names ............iiiiiiitini ittt ennennennnnns 3-2
3-2 INdicators . .....iii ittt it ettt et 3-3
3-3 Terminal BIoCKS . ... ..ottt it it ittt et et an s ansnnranenns 3-5
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3 Part Names and Functions

3-1 Parts and Names

This section describes the names and functions of the parts of the Position Interface Units.

® NX-EC0112, NX-EC0122, NX-EC0212, NX-EC0222, NX-ECS112, NX-ECS212,
NX-PG0112, and NX-PG0122

(B)

© ® (©)

® NX-EC0132 and NX-EC0142

(A)

Letter Name Function

(A) Marker attachment locations This is where the markers are attached. OMRON markers are pre-installed at
the factory. You can also install commercially available markers.

(B) NX bus connector This connector is used to connect to another Unit.

(C) Unit hookup guides These guides are used to connect two Units to each other.

(D) DIN Track mounting hooks These hooks are used to mount the NX Unit to a DIN Track.

(E) Protrusions for removing the Unit | These protrusions are to hold onto when you need to pull out the Unit.

(F) Indicators The indicators show the current operating status of the Unit.

(G) Terminal block The terminal block is used to connect to external devices.
The number of terminals depends on the Unit.

(H) Unit specifications The specifications of the Unit are given here.
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3 Part Names and Functions

3-2 Indicators

This section provides information on the indicators that are provided on all Position Interface Units.

Refer to the following sections for indicator information specific to each Unit: 6-4-3 Indicators on page
6-9, 7-4-3 Indicators on page 7-9, and 8-5-3 Indicators on page 8-13.

A Position Interface Unit has indicators that show information such as the current operating status of
the Unit or signal 1/O status details.

The NX-EC0122 Incremental Encoder Input Unit is used as an example to describe the layout of the
indicators.

si0jedlpu| z-¢

m0 m1 m2
Letter Name Function
(A) Model number indication | Gives the model number of the Unit, without the prefix.

For example, “EC0122” is given for the NX-EC0122.

The text is white.
(B) Indicators The indicators show the current operating status of the NX Unit and signal
1/O status.
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3 Part Names and Functions

® TS Indicator

This indicator shows information such as the current status of the Position Interface Unit or of the
network.

mCH
mA EB m/

m0 w1 m2

The following table lists the possible states for this indicator and what they mean.

Color Status Description
Green \-/ Lit * The Unit is operating normally.
ST * The Unit is ready for I/O refreshing.
» 1/O checking is in progress*1
\!l/ Flashing (at2-s | < Initializing
-7~ intervals) « Restarting is in progress for the Unit.
+ Downloading
Flashing (at A backup, restore, or compare operation is in progress from the Sysmac Stu-
0.5-s intervals) | dio or SD Memory Card.
Red \./ Lit A hardware error, WDT error, or other critical error that is common to all Units
A occurred.

Flashing (at 1-s
intervals)

A communications error or other NX bus-related error that is common to all
Units occurred.

Not lit

» There is insufficient or no Unit power supply.
* Restarting is in progress for the Slave Terminal.
+ Waiting for initialization to start

*1. Refer to the manual for the Communications Coupler Unit for the indicator status of the Communications Cou-
pler Unit when 1/O checking is in progress.
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3-3 Terminal Blocks

Position Interface Units use screwless clamping terminal blocks for easy wiring and removal.

In terms of the number of terminals, there are three types of terminal blocks used on Position Interface
Units: one with 12 terminals, one with 16 terminals, and one with 24 terminals (using 2 sets of 12-termi-

nal terminal blocks), as shown below. ¢
-

e NX-TBOOO2 2
g

w

o

L

(A) j ‘ ! i o

x o _—®

mMO©60] 81 A0O0.s1 AOO 1@@r{
O am00@ s ~06006 2 ©
08 3 MO0 s MO OO 03
MO0 Bs OO 82 AMOOIO©O)] D4
500 85 A5 00 85 ~5©OOO)] ps
p6[O0] 88 26/@@ 85 A5{©6|©E) Do
a©6) 87 Aa7©0 87 ATOOIOQ) b7
p[O0 88 28/@0 B8 A8 OO, b8

12 mm wide 12 mm wide 24 mm wide
12 terminals 16 terminals 12 terminals x 2
e NX-TBOOCM1

(A)x |

A1

A2

A3

A4

A5
A6
A7

A8

12 mm wide 12 mm wide 24 mm wide
12 terminals 16 terminals 12 terminals x 2
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Letter Name Function
(A) Terminal num- | The terminal number is identified by a column (A through D) and a row (1 through 8).
ber indication | Therefore, terminal numbers are written as a combination of columns and rows, A1

through A8 and B1 through B8.
For a 24-mm-wide terminal block, the left side contains terminals A1 through A8 and
B1 through B8. The right side contains terminals C1 through C8 and D1 through D8.
The terminal number indication is the same regardless of the number of terminals on
the terminal block, as shown above.

(B) Release hole A flat-blade screwdriver is inserted here to attach and remove the wiring.

© Terminal hole | The wires are inserted into these holes.

To differentiate between the two models of Terminal Blocks, use the terminal number column indica-
tions. The Terminal Block with white letters on a dark background is the NX-TBOII2.

@ Additional Information

» Each Position Interface Unit is compatible with only one of these three types of terminal
blocks. You cannot use a terminal block that does not match the specifications for a particular

Unit.

¢ The 12-mm-wide terminal block does not have terminal holes and release holes for terminal
numbers A7, A8, B7, and B8.

¢ The 24-mm-wide terminal block does not have terminal holes and release holes for terminal
numbers A7, A8, B7, B8, C7, C8, D7, and D8.

I Applicable Terminal Blocks for Each Unit Model

The following table gives the Terminal Blocks that are applicable to each Unit.

Terminal Block

Unit model Terminal Block model num- . Ground terminal | Terminal current
number No. of terminals .
ber mark capacity
NX-EC0112 NX-TBA161 16 None 4A
NX-TBA162 10 A
NX-EC0122 NX-TBA161 4A
NX-TBA162 10A
NX-EC0132 NX-TBA121 and NX-TBB121 12 4 A
NX-TBA122 and NX-TBB122 10A
NX-EC0142 NX-TBA121 and NX-TBB121 4A
NX-TBA122 and NX-TBB122 10A
NX-EC0212 NX-TBA121 4A
NX-TBA122 10A
NX-EC0222 NX-TBA121 4 A
NX-TBA122 10A
NX-ECS112 NX-TBA121 4A
NX-TBA122 10A
NX-ECS212 NX-TBA121 4A
NX-TBA122 10A
NX-PG0112 NX-TBA161 16 4 A
NX-TBA162 10A
NX-PG0122 NX-TBA161 4A
NX-TBA162 10 A
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3 Part Names and Functions

El Precautions for Correct Use

You can mount an NX-TBOOO1 or NX-TBOC2 Terminal Block to a Position Interface Unit.

Even if you mount an NX-TBICICJ2 Terminal Block, which has a terminal current capacity of 10
A, the rated current does not change because the current capacity specification of the 1/0
power supply terminals on a Position Interface Unit is 4 A max.

@ Additional Information

Refer to A-4 Terminal Block Model Numbers on page A-64 for the model numbers of the Termi-
nal Blocks.

syoo|g [eulwia) ¢-¢

NX-series Position Interface Units User’s Manual (W524) 3-7



3 Part Names and Functions

NX-series Position Interface Units User’s Manual (W524)



Installation and Wiring

This section describes how to install and wire Position Interface Units.

41

4-2

4-4

4-5
4-6
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4-1-1  Installing Position Interface Units . ........ ... ... ... ... ... .. . ... ... 4-2
4-1-2  Attaching Markers . . ... . 4-5
4-1-3 Removing Position Interface Units .. ........... ... ... ... ... ... .. .... 4-6
4-1-4 Installation Orientation ........ ... ... .. . . . . 4-7
Connecting the Power Supply and Ground Wires ................... 4-8
4-2-1  Power SUPPIY TYPES . . vttt e e 4-8
4-2-2  Power Supply Methods and Wiring . ... ... ... ... . . . . . 4-8
4-2-3  Calculating the Total Current Consumption from 1/0O Power Supply ........ 4-10
4-2-4  NX-series Power Supply-related Units . ......... ... ... ... ... ... .... 4-10
4-2-5 Wiring with Shielded Cables .. ..... ... .. ... . .. . .. 4-14
Wiringthe Terminals .......... ... ... i 419
4-3-1  Wiring to the Screwless Clamping Terminal Blocks .................... 4-19
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Wiring Examples ............ ittt e e 4-35
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4 Installation and Wiring

4-1 Installing Units

This section describes how to install and remove NX Units, such as Position Interface Units, and how to
attach markers.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on prep-
arations for installation and installation in a control panel.

Precautions for Safe Use

Always turn OFF the I/O power supply to an NX Unit before you attach or remove its terminal
block.

4-1-1 Installing Position Interface Units

This section describes how to mount two NX Units (such as Position Interface Units) to each other.

Precautions for Safe Use

* Do not apply labels or tape on the NX Units. When an NX Unit is installed or removed, adhe-
sive or scraps may adhere to the NX bus connector, which may result in malfunctions.

» Do not touch the pins in the NX bus connector on the Unit. Dirt may adhere to the pins in the
NX bus connector, which may result in malfunctions.

NG

\ | / = 2
L2 -
qg /[ 7 \M)
WJerereireesto serreetersestied A"
- /8
>

AN

Example: NX Unit (12 mm width)
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4 Installation and Wiring

» Do not write anything with ink within the restricted region that is shown in the following figure.
Also do not get this area dirty. When the Unit is installed or removed, ink or dirt may adhere
to the pins in the NX bus connector, which may result in malfunctions in the Slave Terminal.
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|E| Precautions for Correct Use

* Mount only one NX Unit at a time on the DIN Track. If you attempt to mount multiple NX Units
that are already connected together, the connections between the NX Units may break and
they may fall to the ground.

* When you handle an NX Unit, be careful not to touch or bump the pins in the NX bus connec-
tor.

* When you handle an NX Unit, be careful not to apply stress to the pins in the NX bus connec-
tor. If the NX Unit is installed and the power supply is turned ON when the pins in the NX bus
connector are deformed, contact failure may cause malfunctions.

1 From the front of the previously mounted NX Unit, engage the Unit hookup guides on a new Unit
with the Unit hookup guides on the previously mounted NX Unit.

S)UN 80epAIU| UOHSOd BulEISUl |-|-p

Unit hookup guides

Unit hookup guides
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4 Installation and Wiring

2 Slide the NX Unit in on the hookup guides.

3 Press the NX Unit with a certain amount of force against the DIN Track until you hear the DIN
Track mounting hook lock into place.

It is not necessary to release the DIN Track mounting hook on the Position Interface Unit when
you mount the Position Interface Unit.

After you mount the NX Unit, make sure that it is locked on the DIN Track.

@ Additional Information

* Itis not normally necessary to unlock the DIN Track mounting hook when you mount the NX
Unit. If you mount an NX Unit on a DIN Track that is not one of the recommended DIN
Tracks, the DIN Track mounting hook may not lock into place. If that happens, unlock the DIN
Track mounting hook at the start of the procedure, mount the NX Unit to the DIN Track, and
then lock the DIN Track mounting hook.

» Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information
on how to mount the Communications Coupler Unit and how to mount the NX Units after the
Communications Coupler Unit.
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4-1-2 Attaching Markers

You can attach markers to NX Units and terminal blocks to identify them.

The plastic markers made by OMRON are installed for the factory setting. The ID information can be
written on them.

Commercially available markers can also be installed.
Replace the markers made by OMRON if you use commercially available markers now.

Markers

spun Buleisu |-

I Marker Installation Method

Insert the protrusions on the markers into the marker attachment locations on the NX Units and the ter-
minal blocks on NX Units.

siavlely Bulyoeny z-L-v

Unit Terminal Block

Marker attachment location

Mark\ Marker Marker attachment location

I Commercially Available Markers

Commercially available markers are made of plastic and can be printed on with a special printer.

To use commercially available markers, purchase the following products.

Product name Model number
Made by Phoenix Contact Made by Weidmueller
Markers UC1-TMF8 DEK 5/8
Special marker printer UM EN BLUEMARK X1 PrintJet PRO

The markers made by OMRON cannot be printed on with commercially available special printers.
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4 Installation and Wiring

4-1-3 Removing Position Interface Units

This section describes how to remove NX Units, such as Position Interface Units.

1 Use a flat-blade screwdriver or similar tool to pull up the DIN Track mounting hook on the NX
Unit to remove.

Flat-blade screwdriver
DIN Track mounting hook

e

2 As shown in the following figure, place your fingers on the protrusions on more than one NX
Unit, including the NX Unit to remove, and pull the NX Units straight forward.

Protrusion for removing the Unit

b

Protrusion for removing the Unit

El Precautions for Correct Use

* When you need to remove an NX Unit, always remove more than one NX Unit at a time,

including the Unit you need to remove. It is sometimes very difficult to remove only one NX
Unit by itself.

* Do not release the DIN Track mounting hooks on all of the NX Units at the same time. If you

release the DIN Track mounting hooks on all of the Units at the same time, all of the Units will
come off.
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4 Installation and Wiring

4-1-4 Installation Orientation

The Slave Terminal can be installed in any of the following six orientations.

(A\) is the upright installation orientation and (B) to (F) are installation orientations other than upright.

(A) (E) Up
=K (©) (D)

S| T I AN

i ] — »
L -
N 5
; ; g
(B) ga_— — i S s
= J i 1 1 L R T =
O [@) = =T [ 3,
—.
U 73
=] =) g =] L =1
ﬁﬁﬁﬂﬁﬁaﬂﬁal—'z 1 Down

However, there are restrictions on the installation orientation and restrictions to the specifications that
can result from the Communications Coupler Units and NX Units that are used.

For detailed restrictions, refer to the user’s manuals for the Communications Coupler Unit, NX Units,
and NX-series System Units that you will use.

UOIEIUSLIO UOHE|eISU| |-
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4 Installation and Wiring

4-2 Connecting the Power Supply and
Ground Wires

This section provides information on wiring the power supplies for Position Interface Units.

4-2-1 Power Supply Types

There are the following two types of power supplies that supply power to the Position Interface Units.

Power supply

name
Unit power sup- | This power supply is required to generate the NX Unit power supply, which is necessary for the
ply Slave Terminal to operate.

Description

This power supply is connected to the Unit power supply terminals on the Communications
Coupler Unit or Additional NX Unit Power Supply Unit.

The internal circuits of the Communications Coupler Unit and Position Interface Units operate
on the power from the NX Unit power supply.

The NX Unit power is supplied to the Position Interface Units in the Slave Terminal through the
NX bus connectors.

I/O power sup- | This power supply provides power to drive the 1/O circuits of the Position Interface Units and it
ply provides power to external devices.

This power supply is connected to the I/O power supply terminals on the Communications Cou-
pler Unit or Additional I/O Power Supply Unit.

The I/0O power supply provides power for connected external devices, such as external encod-
ers or external sensors.

The I/O power is supplied to the NX Units from the 1/O power supply terminals and through the
NX bus connectors.

EI Precautions for Correct Use

Always use separate power supplies for the Unit power supply and the 1/O power supply. If you
supply power from the same power supply, noise may cause malfunctions.

4-2-2 Power Supply Methods and Wiring

The following table describes how each power supply provides power to the Position Interface Units.

Power supply

Description
name
NX Unit power Power is supplied to the Position Interface Unit through the NX bus connectors by connecting
supply a Unit power supply to the Unit power supply terminals on the Communications Coupler Unit

or Additional NX Unit Power Supply Unit.

I/0 power supply | Power is supplied to the Position Interface Unit through the NX bus connectors by connecting
an I/O power supply to the I/O power supply terminals on the Communications Coupler Unit
or an Additional 1/0 Power Supply Unit.
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4 Installation and Wiring

The following examples show the wiring for these power supplies.

£~
Example: Incremental Encoder Input Unit :
<)
Additional I1/0 Incremental Encoder 3
Power Supply Unit Input Unit Encoder 1 8
R g
VO power AL, 5y Loy | ATl A B1 B —» @
supply 3
(24 VDC) T Z1 NC v
10G |4 10G 10V|—¢-10Ve 3
(7]
IOG|-9-+{I0Ge g
IOV 91 IOV A2 B2 ‘i
=]
Q.
Z2 NC )
10G |+9-10G g
=]
Q.
A8 B8 A8 B8 E
N [}
»| To next Unit @
Encoder 2
B>
N
N
N
3
Communications z
Coupler Unit NX Unit Additional 1/0 *
\ \ Power Supply Unit 5
=2
¥ * 1 1 1 1 1 1 ;
Unit power supply |
! ternal : .
terminals 2&{;@ g?cvﬂﬁr NX Unit power supply NX Unit power supply %
Qo
I IEESENENENEIE; + 1+ 1 o
® O 00 3
(ON@) (OO s
O e} 3
= = @
O 1 B B O
I/O power \ e | »
supply \ vV Vv vy Vv v vy v \
I/0O power supply W—) -
terminals Connected [0 nower End Cover
Unit power Connected  |Extemal| |Extera P Connected
supply to external | auput | | ouput “Lex.tema' supply to external
(24 VDC) devices. device | | device evices. devices.

1/0 power supply (from external source)

|t| Precautions for Correct Use

Always use separate power supplies for the Unit power supply and the I/O power supply. If you
supply power from the same power supply, noise may cause malfunctions.

@ Additional Information

Refer to the NX-series EtherCAT Coupler Unit User’'s Manual (Cat. No. W519) for information
on the power supply system design for Slave Terminals.
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4-2-3 Calculating the Total Current Consumption from I/O Power Sup-

ply

The total current consumption from the I/O power supply from the NX bus must be less than the maxi-
mum 1/O power supply current of the Communications Coupler Unit or Additional 1/O Power Supply
Unit.

To confirm this and to calculate the 1/0 power supply capacity, calculate the total current consumption of
the 1/0 power supply from the NX bus.

The total I/O current consumption from the NX bus is the sum of the following: the current consumption
from the I/O power supply for the NX Units that receive power from the 1/0 power supply from the NX

bus, the current consumption of those 1/O circuits, and the current consumption of connected external
devices.

Calculate the total current consumption from the I/O power supply for the Position Interface Units as fol-
lows:

+ Total Current Consumption for an Incremental Encoder Input Unit
= (Current consumption from I/O power supply of Unit) + (Total input current for Unit voltage inputs) +

(Total current consumption of connected external devices”)

+ Total Current Consumption of an SSI Input Unit
= (Current consumption from I/O power supply of Unit) + (Total current consumption of connected
external devices)

+ Total Current Consumption of a Pulse Output Unit
= (Current consumption from I/O power supply of Unit) + (Total input current for Unit voltage inputs) +
(Total load current of loads connected to Unit outputs) + (Total current consumption of connected
external devices)

Refer to A-1 Datasheets on page A-2 for the current consumption from the I/O power supply for the indi-
vidual Position Interface Units.

*1. If you use the 5-V power supply for an encoder, be sure to include that current too. Refer to A-1 Datasheets
on page A-2 for the method to convert a 5-V power supply current consumption to a 24-V power supply cur-
rent consumption.

4-2-4 NX-series Power Supply-related Units

The Communications Coupler Unit supplies the NX Unit power and I/O power to the NX Units in the
Slave Terminal. The following three Units are related to power supply for the NX Series other than the
Communications Coupler Units.

» Additional NX Unit Power Supply Unit
+ Additional I/O Power Supply Unit
+ |/O Power Supply Connection Units

Refer to the NX-series System Unit User’s Manual (Cat. No. W523) for the specifications of these Units.

For a complete list of the latest power supply Units in the NX Series, refer to the product catalog or offi-
cial website, or contact your OMRON sales representatives.

The following sections describe each of these Units.
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4 Installation and Wiring

I Additional NX Unit Power Supply Unit

This NX Unit provides additional NX Unit power supply.

This NX Unit is used when the total power consumption of the NX Units in the Slave Terminal exceeds
the NX Unit power supply capacity of the Communications Coupler Unit.

The NX Unit power supply provides power for the internal circuits in each NX Unit.

saJiM punous pue Alddng 1emod ay} Buiyosuuon z-¢

Communications Coupler Unit  NX Unit Additional NX Unit
Power Supply Unit
Unit power \ \
supply terminals ; Y T T 7 T I I
Inferal power | NX Unit power supply | Inferal power | NX Unit power supply|
supply circuit supply circuit
i S SN ENE Y o= TARNK
(oXe)] OO
- (oXe)] (ON©)
Unit power
supply o0 (oXe)

The power supply capacity of
the Communications Coupler
Unit is not sufficient for the fol-
lowing Units.

The 1/O power supply for the Additional NX Unit Power Supply Unit is connected to the NX Unit on the
left through the NX bus connector.

I Additional /0 Power Supply Unit

This Unit supplies additional 1/0 power. It is used in the following two cases.

® Insufficient /0 Power Supply Capacity

» The Additional I/O Power Supply Unit is used when the total current consumption for the 1/0O power
supply exceeds the maximum 1/O power supply current of the Communications Coupler Unit.

» The Additional I/O Power Supply Unit is also used when voltage drop in the I/O power supply
causes the voltage of the I/O power supply to go below the voltage specifications of the I/O cir-
cuits or connected external devices.

spun pejejal-Alddng Jemod seues-XN -2t

Communications

Coupler Ui“ NX T“ Additional /O Power Supply Unit
Y v ¥
(o)e) (0X@)
O O (0X©)
© O O
I [oX6) 1 (@) 1
1/0 power |
supply vy Vv v v vy Vv L
->
When the 1/0 power supply becomes the following
110 pO\;ver states for the subsequent NX Units.
SUPPYY + When it exceeds the maximum I/O power supply
current

* When it goes below the voltage specifications of
the connected external devices
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4 Installation and Wiring

® Separating the 1/0 Power Supply

» The Additional I/O Power Supply Unit is used when the connected external devices have different
I/O power supply voltages.

» The Additional I/O Power Supply Unit is used to separate the power supply systems.

1/0 power
supply

1/0 power
supply

» When different I/O power supply voltages are used.
« To separate the power supply systems.

The NX Unit power supply of the Additional I/0O Power Supply Unit is connected to the NX Unit on the
left through the NX bus connector.
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4 Installation and Wiring

I 1/0 Power Supply Connection Units

£~
N
Use this Unit when you connect Position Interface Units or other NX Units to external devices and there e
are not enough I/O power supply terminals. §
=
Communications /O Power Supply @
Coupler Unit NX Units Additional NX Unit Connection Units g
\ \ Power Supply Unit /\ -
o
S ¥ T X H3
v Internal power N g
supply circuit ‘:”
3 114 s S 2
© O (ON©) :
oo | | OO0 2
© O QO L
00 1 O 1 5
Q.
Opower| |~ | 4 | E
supply v v v vi v v @
N J
U”Sifjggl";’er Insufficient /O power supply | /0 power
terminals supply
Example for NPN Connections ~
N
A
110 P Suppl §
ower Supply 1/0 Power Supply NPN-type DC : imi )
Connection Unit (No. (Connection Unit (No. Input Unit 2-wire sensor (e.g., limit @
of IOV terminals: 16) of 10G terminals: 16) switch) =
A1 B1 A1 B1 A1 B1 _ ‘_’l’j
oV | lov ®10G | 10G ® 0 1 Brown (white) g
lov | 1ov 10G | 10G 2 | 3 Blue (black) o
IOV | 1oV 10G | 10G 4 5 _(g
® |0V | IOV ®|0G | I0G ® 6 7 :%
IOV | 10V 10G | 10G 8 9 ;1)
IOV | 10V 10G | 10G 10 1 g
IOV | 1oV I0G | 10G 12 13 3-wire sensor with NPN S
IOV | 10V 10G | I0G 14 15 output (photoelectric @
A8 B8 A8 B8 A8 B8 Sensor or proximity sensor)
Black (white)
Brown (red)
Blue (black)
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4-2-5 Wiring with Shielded Cables

This section describes how to wire shields to a Shield Connection Unit (NX-TBX01).
The shields are connected to the SHLD terminal.
Wiring examples are provided for each Unit model.

As shown in the wiring examples, connect any shield that must be grounded to the Shield Connection
Unit and then ground the ground terminals.

I Wiring Examples for Incremental Encoder Input Units

® NX-EC0112 or NX-EC0122

The following wiring example shows an NX-EC0112 or NX-EC0122 Incremental Encoder Input Unit
wired to a rotary encoder with a shielded cable. The shield is connected to the Shield Connection
Unit (NX-TBX01).

Shield Incremental Encoder , Rotary encoder
Connection Unit Input Unit Shield Y
tSHLD SHLDi + A B o A
SHLD | SHLD 10V 10V J :! 7
SHLD | SHLD 10G | 10G
SHLD | SHLD 10 11 m
SHLD | SHLD $ 2 | N - Sensor
e/
SHLD | SHLD lov | 1ov Shield
/‘E\T /‘éﬁ —r¢ I0G | 10G Sonsor
Shield
—L_Ground to
— 100 Qorless. Sensor
Shield
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4 Installation and Wiring

® NX-EC0132 or NX-EC0142

The following wiring example shows an NX-EC0132 or NX-EC0142 Incremental Encoder Input Unit 5
wired to a rotary encoder with a shielded cable. The shield is connected to the Shield Connection o
Unit (NX-TBXO01). 2
g
Incremer_ltal Encoder é'
Input Unit Shield  Rotary encoder ;:}"
Shield T
Connection Unit g
HLD|SHL 0 | 11 ¢ t. A+ | B+ oM | 8
~r4SHLD|SHLD$ IOV [ IOV ¢ » A- B- 5
SHLDI|SHLD I0G | I0G ¢ » Z+ | 5V :%
SHLDI|SHLD 12 | NC —e Z- | OV g
SHLDI|SHLD IOV | IOV NC | NC 2{
SHLD|SHLD ¢ 10G | 10G NC | NC Shield g
A 5
SHLD|SHLD - — Sensor 2
|| | E
A A AV, =
Shield 2
[ |
—L_ Ground to { Sensor
~ 100 Qor AL/
less. [@ild
[ 1
1 T Sensor
AL/

® NX-EC0212 or NX-EC0222

The following wiring example shows an NX-EC0212 or NX-EC0222 Incremental Encoder Input Unit
wired to a rotary encoder with a shielded cable. The shield is connected to the Shield Connection
Unit (NX-TBX01).

so|qeD paplaIuS UM BULIA G-2-1

Shield Incremental Shield Rotary encoder
Connection Unit Encoder Input Unit A
ISHLD SHLDl + A1 B1 l {
SHLD | SHLD + z1 | NC
SHLD | SHLD [e)V] [e)Y) J \/ Jj
SHLD | SHLD 10G 100G
SHLD | SHLD A2 B2
SHLD | SHLD + 22 | NC
SHLD | SHLD
Rotary encoder
Shield
—L_ Ground to VAN AY
— 100 Qor less.
\/ Jj
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I Wiring Examples for SSI Input Units

® NX-ECS112

The following wiring example shows an NX-ECS112 SSI Input Unit wired to a rotary encoder with a
shielded cable. The shield is connected to the Shield Connection Unit (NX-TBXO01).

Shield Rotary encoder

Shield SSI Input Unit

Connection Unit
¢ SHLD | SHLD c+ | D+
SHLD | SHLD C- D-
SHLD | SHLD oV 10V
SHLD | SHLD 10G 10G
SHLD | SHLD NC NC
SHLD | SHLD NC NC

SHLD | SHLD

e

_ 1 Groundto

— 100 Qor less.
® NX-ECS212

The following wiring example shows an NX-ECS212 SSI Input Unit wired to a rotary encoder with a
shielded cable. The shield is connected to the Shield Connection Unit (NX-TBX01).

Shield
Connection Unit

£SHLD SHLDl

SHLD

SHLD

SHLD

SHLD

SHLD

SHLD

SHLD

SHLD

SHLD

SHLD

SHLD

SHLD

=

=

Ground to
100 Q or less.

SSI Input Unit

Shield  Rotary encoder

Shield  Rotary encoder
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4 Installation and Wiring

I Wiring Example for Pulse Output Units

® NX-PG0112

The following wiring example shows an NX-PG0112 Pulse Output Unit wired to a drive with a
shielded cable. The shield is connected to the Shield Connection Unit (NX-TBX01).

>
N
()
[)
=]
=]
o
S
g
«Q
3
5]
v
]
Stepper motor g
Shield Pulse Output Unit hiel PP a
Connection Unit Shield Drive -g
3
+SHLD SHLD ¢ A B e ‘ — <
=]
—¢ SHLD | SHLD ov | 1ov e+ [ 2
SHLD | SHLD +oo NC g
Q
SHLD | SHLD ¢ 10V | lov Shield s
SHLD | SHLD NC NC &
SHLD | SHLD 10 1 | Sensor
SHLD | SHLD $IOV oV
A | A 14 106 | 106 T
Sensor
L Ground to
— 100 Qor less.

Note The pulse output from an NX-PG0112 Pulse Output Unit is a 24-VDC NPN output. Refer to 8-6 Terminal
Block Arrangement on page 8-14 for information on wiring drives.

so|qeD paplaIuS UM BULIA G-2-1
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® NX-PG0122

The following wiring example shows an NX-PG0122 Pulse Output Unit wired to a drive with a
shielded cable. The shield is connected to the Shield Connection Unit (NX-TBX01).

Shield Pulse Output Unit _ Stepper motor
Connection Unit Shield Drive
+SHLD SHLD & A B ¢ 1 -
—¢ SHLD | SHLD 10G | 10G &+ [ ||
SHLD | SHLD + o0 | NC
SHLD | SHLD ¢ 10G | 10G Shiold
SHLD | SHLD NC | NC
SHLD | SHLD 10 1 Sensor
SHLD | SHLD ov | 1ov
= | A T 10G | 106 —
Sensor
L Ground to
— 100 Qorless.

Note The pulse output from an NX-PG0122 Pulse Output Unit is a 24-VDC PNP output. Refer to 8-6 Terminal
Block Arrangement on page 8-14 for information on wiring drives.
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4-3 Wiring the Terminals

This section provides information on wiring the terminals on Position Interface Units.

/\ WARNING

Make sure that the voltages and currents that are input to the Units and slaves are within

the specified ranges.
Inputting voltages or currents that are outside of the specified ranges may cause accidents

or fire.

4-3-1 Wiring to the Screwless Clamping Terminal Blocks

sjeuiual ay) BULIp £-

This section describes wiring the screwless clamping terminal blocks, terminal block mounting and
removal methods, and prevention of incorrect attachment.

You can connect ferrules that are attached to twisted wires to the screwless clamping terminal block.
You can also connect twisted wires or solid wires to the screwless clamping terminal block. If you con-
nect ferrules, all you need to do to connect the wires is to insert the ferrules into the terminal holes.

Precautions for Safe Use

» Do not insert a flat-blade screwdriver straight into the release hole. Doing so may damage
the terminal block.

+ When you insert a flat-blade screwdriver into a release hole, press it down with a force of
30 N or less. Applying excessive force may damage the terminal block.

» Do not tilt or twist the flat-blade screwdriver while it is pressed into the release hole. Doing
so may damage the terminal block.

NG NG

syo0|g [euiwss) Buidwel) ssaimalog ay) 0} BULIA L-C-F

» Double-check all wiring to make sure that it is correct before turning ON the power supply.
Use the correct wiring parts and tools when you wire the system.

* Do not pull on the cables or bend the cables beyond their natural limit. Also, do not place
heavy objects on top of the cables or other wiring lines. Doing so may break the cable.
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I Wiring Terminals

This section describes wiring for the following terminals:
* 1/O power supply terminals
 |/O terminals

I Applicable Wires

You can connect twisted wires, solid wires, or ferrules attached to twisted wires to the screwless clamp-
ing terminal block. The applicable wire dimensions and preparation methods are given below.

® Dimensions of Wires Connected to the Terminal Block

The wire dimensions that you can insert into the wire holes on the screwless clamping terminal block
are given in the following figure. Prepare wires with these dimensions that also meet the applicable

wire specifications given below.

1.6 mm max. (except ground terminals)
2.0 mm max. (ground terminals)

2.4 mm max. (except ground terminals)
2.7 mm max. (ground terminals)

® Using Ferrules
If you use ferrules, attach the twisted wires to them.

Observe the application instructions for your ferrules for the wire stripping length when attaching fer-
rules.

|E| Precautions for Correct Use

Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.
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4 Installation and Wiring

The applicable ferrules, wires, and crimping tool are given in the following table.

. Ferrule | Applicable
Terminal Manufac- . 2 —
T turer model wire (mm Crimping tool
number (AWG))
All terminals | Phoenix AlO,34-8 0.34 (#22) Phoenix Contact (Applicable wire sizes are given
except Contact AlO,5-8 0.5 (#20) in parentheses.)
ground ter- AI0,5-10 CRIMPFOX 6 (0.25 to 6 mm?, AWG 24 to 10)
minals Al0,75-8 | 0.75 (#18)
Al0,75-10
Al1,0-8 1.0 (#18)
Al1,0-10
Al1,5-8 1.5 (#16)
Al1,5-10
Ground ter- Al25-10 |20
minals
All terminals | Weidmuel- | H0.14/12 | 0.14 (#26) Weidmueller (Applicable wire sizes are given in
except ler H0.25/12 | 0.25 (#24) parentheses.)
ground ter- HO.34M2 |0.34(#22) | pz6 Roto (0.14 to 6 mm2, AWG 26 to 10)
minals HO.5/14 | 0.5 (#20)
HO0.5/16
HO.75/14 | 0.75 (#18)
HO0.75/16
H1.0/14 1.0 (#18)
H1.0/16
H1.5/14 1.5 (#16)
H1.5/16

*1. Some AWG 14 wires exceed 2.0 mm? and cannot be used in the screwless clamping terminal block.

If you use any ferrules other than those given in the above table, crimp them to twisted wires so that

the following finished dimensions are achieved.

/gmmm

1.6 mm max. (except ground terminals)

2.0 mm max. (ground terminals)

2.4 mm max. (except ground terminals)

2.7 mm max. (ground terminals)

® Using Twisted or Solid Wires

If you use twisted wires or solid wires, use the following table to determine the correct wire specifica-

tions.
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4 Installation and Wiring

Terminals Wire type Wire plating Conductor
Clas.sifica- Curre.nt Twisted Sc:lid Plated | Unplated Wire size Ie_ngth (strip-
tion capacity wires wire ping length)
All terminals | 2 A max. Possible | Possi- | Possi- | Possible | 0.08to1.5mm?2 | 8to 10 mm
except Greater than ble ble Not possi- | (AWG 28 to 16)
ground termi- | 2 Aand 4 A ble
nals or less
Greater than Not
4A possi-
ble
Ground ter- | --- Possi- Possible | 2.0 mm?2 9 to 10 mm
minals ! ble

*1. With the NX-TBOUOI1 Terminal Block, use twisted wires to connect the ground terminal. Do not use a solid
wire.

R NS\
—

Conductor length (stripping length)

|E| Precautions for Correct Use

» Use cables with suitable wire sizes for the carrying current. There are also restrictions on the
current due to the ambient temperature. Refer to the manuals for the cables and use the
cables correctly for the operating environment.

» For twisted wires, strip the sheath and twist the conductor portion. Do not unravel or bend the
conductor portion of twisted wires or solid wires.

NG NG

:%:Qﬁ

Unravel wires Bent wires

@ Additional Information

If more than 2 A will flow on the wires, use plated wires or use ferrules.
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I Connecting and Removing Wires

This section describes how to connect and remove wires.

® Terminal Block Parts and Names

Release hole

Terminal hole

sjeuiual ay) BULIp £-

® Required Tools
A flat-blade screwdriver is used to connect and remove wires.

Use the following type of flat-blade screwdriver.

Side View Front View
8~12° 2.5-mm dia.
~
0.4 mm 2.5 mm

We recommend the following screwdriver.

Model Manufacturer
SZF 0-0,4%x2.5 Phoenix Contact

® Connecting Ferrules

Insert a ferrule straight into the terminal hole.

syo0|g [euiwss) Buidwel) ssaimalog ay) 0} BULIA L-C-F

You do not need to insert a flat-blade screwdriver into the release hole.

Ferrule

After you make a connection, make sure that the ferrule is securely connected to the terminal block.
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® Connecting Twisted and Solid Wires
Use the following procedure to connect twisted and solid wires to the terminal block.
1 Press the flat-blade screwdriver diagonally into the release hole.
The optimal angle for insertion is between 10° to 15°.

If the screwdriver is inserted correctly, you should feel resistance from the spring inside the
release hole.

Release hole Flat-blade screwdriver

% ( ' 10° to 15°

2 Leave the flat-blade screwdriver pressed into the release hole and insert the twisted wire or the
solid wire into the terminal hole.

Insert the stripped portion of the wire all the way into the terminal hole to prevent shorting.

——
E\ m“4—2\

Twisted wire or solid wire

3 Remove the flat-blade screwdriver from the release hole.
- -
=
Va Yl

After you make a connection, make sure that the twisted wire or the solid wire is securely con-
nected to the terminal block.

I
|

/

N
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4 Installation and Wiring

® Removing Wires
Use the following procedure to remove wires from the terminal block.

The removal process is the same for both ferrules and twisted/solid wires.

1 Press the flat-blade screwdriver diagonally into the release hole.
The optimal angle for insertion is between 10° to 15°.
If the screwdriver is inserted correctly, you should feel resistance from the spring inside the
release hole.

Flat-blade screwdriver
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\
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3 Remove the flat-blade screwdriver from the release hole.
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4 Installation and Wiring

I Removing a Terminal Block

1 Press the lock lever on the terminal block and pull out the top of the terminal block to remove it.

Lock lever

Terminal block

I Attaching a Terminal Block

1 Mount the terminal block hook on the guide at the bottom of the NX Unit, lift up the terminal
block, and press in on the top of the terminal block until you hear it engage.

The terminal block will click into place on the Unit.
After you mount the terminal block, make sure that it is locked to the Unit.

Hook  Guide

m Precautions for Correct Use

Mount a Terminal Block that is applicable to each Unit model. Refer to 3-3 Terminal Blocks on
page 3-5 for the applicable Terminal Blocks.
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4 Installation and Wiring

4-3-2 Preventing Incorrect Attachment of Terminal Blocks

You can limit the possible Position Interface Unit and terminal block combinations to prevent uninten-

tionally connecting the wrong terminal block.

Insert three Coding Pins (NX-AUX02) into three of the six incorrect attachment prevention holes on the
terminal block and the Position Interface Unit. Insert the pins so that they do not conflict with each other
when the Position Interface Unit and terminal block are connected to each other.

You can use these pins to create combinations in which the wrong terminal block cannot be attached

because the pin patterns do not match.

Terminal Block Unit

[T

il
O
[ «—¢— [
Terminal
] block
cannot be ]
attached.

=A e

(e}

® Types of Coding Pins

There are two types of Coding Pins, both with their own unique shape: one for terminal blocks and

one for Units.

Three pins come with each runner.

For Terminal Block For Unit

.

\Runners/

Coding Pins (Use this part.)

Use the following Coding Pins.

o Br@
s

Name Model

Specifications

Coding Pins NX-AUX02

For 10 Units (Terminal Block: 30 pins, Unit:
30 pins)
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4 Installation and Wiring

® Insertion Locations and Patterns of Coding Pins

Insert three Coding Pins each on the terminal block and on the Unit at the positions designated by
the numbers 1 through 6 in the figure below.

As shown in the following table, there are 20 unique pin patterns that you can use.

| Terminal Block |

|
|
|
o NE
| L
e IO .
egwon | O | ORI
- 0 —
- EL.E I @, mg -
(Ne I @@ g8
Incorrect @E | @ [E:}=@ Incorrect
2trt.ea\/0:r:?ig;tholes @E I @@ [E:]“@ ?rt'eavC:r:?ig;tholes
(pin positions) @’E | @ [E:El“@ (pin positions)
(] I @C [3={e)
g
P
| K
|
|

|:|_
U O #
O: Insert pin
Terminal block pin positions Unit pin positions

Pattern 1 2 3 4 5 6 1 2 3 4 5 6
No.1 o o o o @] @]
No.2 o o o o @] @]
No.3 o o o o o @]
No.4 @) @) @) @) @) 0]
No.5 0] @) @) @) o 0]
No.6 @) o @) o @) 0]
No.7 o o o o o @]
No.8 o o o o o @]
No.9 o o o o o @]
No.10 @) @) @) @) @) @)
No.11 @) @) @) @) o o
No.12 @) @) @) @) @) 0]
No.13 @) o @) @) o @]
No.14 o @) o o @) @]
No.15 o o o o o @]
No.16 @) o @) @) @) @)
No.17 o @) @) @) @) 0]
No.18 o o o @) o 0]
No.19 o @) @) o @) @)
No.20 o @) @) o @) @)
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4 Installation and Wiring

m Precautions for Correct Use

» The holes not designated by the numbers 1 through 6 in the above figure are used by
OMRON. If you insert any Coding Pins into the holes reserved for use by OMRON, you will
not be able to mount the terminal block to the Unit.

* Do not use Coding Pins that have been attached and then removed.

@ Additional Information

Two sets of NX-AUXO02 Pins are required to make the maximum of 20 pin patterns.

® Inserting the Coding Pins

sjeuiual ay) BULIp £-

1 Hold the pins by the runner and insert a pin into one of the incorrect attachment prevention
holes on the terminal block or on the Unit.

Terminal Block Unit

2 Rotate the runner to break off the Coding Pin.

S$H00|g [BUILLIB] JO JuBWIYDENY 108.1100U| BuueAsld Z-€-v

Terminal Block

T8 J & J] |
y
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L\

ey B 4
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4 Installation and Wiring

4-4 Wiring Precautions

Electronic control equipment may malfunction due to noise from surrounding power supply lines and
external loads.

Malfunctions due to noise are difficult to reproduce, and it can take some time to determine what the
cause of the problem is. Observe the following precautions to prevent noise-related malfunctions and to
increase the reliability of your system.

» Use the correct diameters of wires and cables according to the documentation for your motor drives,
encoders, and other equipment.
Wire power lines (AC power supply lines and motor power lines) separately from control lines (pulse
I/0O lines and external 1/O signal lines). Never place these wires in the same duct or bundle them
together.

» Do not share the power supply for the external I/O of a Position Interface Unit with 1/O power supply
for another Unit.
The I/O power supply terminals on an NX Unit are connected to the I/O power supply terminals on
the other NX Units in the Slave Terminal through the NX bus connectors. If a Slave Terminal contains
one or more Position Interface Units together with one or more other Units, use an Additional I/O
Power Supply Unit to separate the 1/0 power supply.

suonnesald BULIp P+

Position Interface Other I/O
Units Units
K_J% K_J%
Additional I1/0
Power .
Supply Unit —~—~—_
\ . )
\* L The I/O power supply terminals are inter-
/_ nally connected in the NX Units. You can
O e} O ') use an Additional I/O Power Supply Unit
o o o 0 o o to separate the 1/0 power supply.
- Y~ g
1/0 power 1/0 power Other I/O signals
supply supply (Relays, lamps, etc.)

Pulse 1/O signals
(Motor drives, encoders, etc.)

» Use sheathed shielded cables for control lines.
» Always install a surge absorber on an inductive load (relay or solenoid).

DC Relays AC Relays
O . S— @ S—
L
DC Diode for ~ AC
@9 X apsorbing (Rb Surge absorber
surge
L
©) 5 >
Solenoids
—_—————
q
SoL § Surge absorber . .
(Example: Okaya Electric Industries CR-50500)
q
—_——————

NX-series Position Interface Units User’s Manual (W524) 4-31



4 Installation and Wiring

@ Additional Information

Place the diode for absorbing surge or surge absorber next to the relay. Use a diode for
absorbing surge that can withstand at least 5 times the circuit voltage.

Noise on the power supply line may affect operation if you also use the same power supply to
power an electrical welder or electric discharge machine, or if there is any source of high-fre-
quency noise nearby. In this case, insert a noise filter into the power supply input section.

Ground to 100 Q or less and use as thick a wire as possible, larger than 1.25 mm?2.

We recommend twisted-pair cables for power lines.
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4 Installation and Wiring

4-5 Checking Wiring

Use the functionality of the Sysmac Studio to check the wiring. The procedure depends on whether the
MC Function Module is used.

I Procedures When Using the MC Function Module

When the MC Function Module is used to control motion, use the MC Test Run and axis status monitor
(MC monitor table) functions of the Sysmac Studio.

You can use these functions to monitor sensor signals and to check the wiring to external devices, such
as motor drives and encoders, without any programming.

For details on the MC Test Run and axis status monitor (MC monitor table) functions, refer to the
NJ/NX-series CPU Unit Motion Control User’s Manual (Cat. No. W507) and to the Sysmac Studio Ver-
sion 1 Operation Manual (Cat. No. W504).

Bunip Bunjoayd G-

El Precautions for Correct Use

If you assign an Incremental Encoder Input Unit to an encoder axis, you cannot monitor the
external inputs with the Axis Status Monitor (MC Monitor Table).

To check the external inputs of the Incremental Encoder Input Unit, use the procedures in Pro-
cedures When Not Using the MC Function Module on page 4-33, below, before you assign the
Unit to an encoder axis.

I Procedures When Not Using the MC Function Module

If you do not use the MC Function Module, use the I1/0O Map and Watch Tab Page to check the wiring.

» For inputs, you can turn ON and OFF the input from the external device that is connected to the Unit
you need to check and monitor the results. If the input device is an encoder, you can rotate the
encoder to change the input value and monitor the results.

» For outputs, you can use forced refreshing to control the output to the Unit you need to check to con-
firm the operation of the connected external device.

If you use the I/O Map, you can conveniently monitor status or perform forced refreshing without defin-
ing variables or creating an algorithm to check the wiring.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for the procedures to monitor
status or perform forced refreshing.

Also, you can use the 1/O checking function to check wiring by connecting the Sysmac Studio to the
peripheral USB port on the EtherCAT Coupler Unit. This allows you to check wiring in the following
cases.

* If you need to check the wiring when the CPU Unit is temporarily unavailable, such as when commis-
sioning the system

* If you need to check the wiring when EtherCAT network wiring is not completed, such as when com-
missioning the system

+ If you need to check wiring when the CPU Unit and EtherCAT Slave Terminal are not connected

+ If it is necessary for more than one person to check the wiring when more than one EtherCAT Slave
Terminal is used

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-03 or later) for infor-
mation on I/O checking.
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m Precautions for Correct Use

A Pulse Output Unit outputs pulses in one control period equivalent to the deviation between
the implemented command position and the command current position. For the Velocity-contin-
uous Pulse Output Method, pulses are output according to the implemented command velocity.
Therefore, observe the following precautions if you check the pulse output without using the
MC Function Module.

* When you change the Pulse Output Unit to Operation Enabled status, pulses may be sud-
denly output if there is a difference between the command position and the command current
position. That may cause the equipment or machine to operate unexpectedly. Make sure that
there is no difference between the command position and the command current position
before you change the status.

* When you output pulses, change the command position in small increments to avoid rapid
movement.

If you use the MC Function Module, the MC Function Module controls these aspects. There-
fore, when you check wiring with a Pulse Output Unit, we recommend that you use the MC
Function Module.

@ Additional Information

If you check the wiring for a Pulse Output Unit without using the MC Function Module, perform
the following operations.

Refer to 8-8 I/O Data Specifications on page 8-31 for details on 1/O data.
External Inputs

Monitor the corresponding bit for the external input status that is assigned as I/O data.
External Outputs

Manipulate the corresponding bit for the external output that is assigned as I/0O data and
check to see if the output turns ON and OFF.

Pulse Outputs
The operation to output pulses depends on the Output Mode Selection parameter.

As given below, change the status of the Pulse Output Unit with the Controlword and then
manipulate the command values and check the pulse output.

» Manipulate the Controlword that is assigned as I/O data, implement the Shutdown, and
then implement the SwitchON + Enable Operation commands. Then, place the Pulse Out-
put Unit in Operation Enabled status.

You can check the status of the Pulse Output Unit with the Statusword that is assigned as
I/O data.

» Perform the following operation according to the Output Mode Selection to check the pulse
output.

Position-synchronous Pulse Output
Change the command position that is assigned as I/O data and check the pulse output.
Velocity-continuous Pulse Output

Change the command position and command velocity that are assigned as 1/O data and
check the pulse output.
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4 Installation and Wiring

4-6 Wiring Examples
I
Refer to the following sections for terminal wiring examples for the Position Interface Units: 6-5 Termi-

nal Block Arrangement on page 6-11, 7-5 Terminal Block Arrangement on page 7-10, and 8-6 Terminal
Block Arrangement on page 8-14.

sojdwexg BULIp 9+
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/O Refreshing Methods

This section describes the I/O refreshing methods and functions for Position Interface

Units.

5-1 1/0 Refreshing forSlave Terminals ................. .. ..., 5-2

5-2 1/O RefreshingMethods ............. ... i, 5-4
5-2-1 1/ORefreshingMethods . ...... ... .. . . . . 5-4
5-2-2  Setting the I/O Refreshing Methods .. ...... ... ... ... ... ... ... ... ... 5-4
5-2-3  1/O Refreshing Method Operation .. ......... . ... ... .. . .. 5-5
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5 1/O Refreshing Methods

5-1 1/O Refreshing for Slave Terminals

This section first describes 1/O refreshing for NX-series Slave Terminals.

It then describes operation when the built-in EtherCAT port on the NJ/NX-series CPU Unit is used for
communications with an EtherCAT Slave Terminal.

I /0 Refreshing from the CPU Unit to the Slave Terminals

The CPU Unit performs I/O refreshing cyclically with the Slave Terminals through the Communications
Master Unit and the Communications Coupler Unit.

The following four cycles affect operation of the 1/0O refreshing between the CPU Unit and the NX Units
in an Slave Terminal:

(a) CPU Unit cycle time

(b) Host network communications cycle
(c) Refresh cycle of the NX bus

(d) Refresh cycle of each NX Unit

CPU Unit
Commu-
(a) nications
Master
v Uit
— < Data exchange between user
*.~.— program and /O Units
— (®) G
1] | | Communications
Slave Terminal Commuriis. NX Unit NX Unit NX Unit path
cations NURN
Coupler — o
Unit ~(c) Other communications slave

@) | (@ B)

oL

The cycle time of the CPU Unit, the communications cycle of the host network, and the NX bus 1/0
refresh cycle are determined by the model of the CPU Unit and the type of communications.

I NX-series CPU Units and I/O Refresh Operation

The operation of 1/0O refreshing is as follows when the built-in EtherCAT port on the NX-series CPU Unit
is used for communications with an EtherCAT Slave Terminal.

» The (b) process data communications cycle and (c) refresh cycle of the NX bus in the above figure
are automatically synchronized with the (a) task period of the primary periodic task or priority-5 peri-
odic task in the CPU Unit if the distributed clock is enabled in the EtherCAT Coupler Unit.

» The (d) refresh cycles of the NX Units depend on the /O refreshing methods, which are described
later.
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I NJ-series CPU Units and 1/O Refresh Operation

The operation of I/O refreshing is as follows when the built-in EtherCAT port on the NJ-series CPU Unit

is used for communications with an EtherCAT Slave Terminal.

» The (b) process data communications cycle and (c) refresh cycle of the NX bus in the above figure
are automatically synchronized with the (a) task period of the primary periodic task in the CPU Unit if
the distributed clock is enabled in the EtherCAT Coupler Unit.

» The (d) refresh cycles of the NX Units depend on the 1/O refreshing methods, which are described
later.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later) for
detailed information on I/O refreshing between the built-in EtherCAT port on an NJ/NX-series CPU Unit
and EtherCAT Slave Terminals.

% Additional Information

* You can use the priority-5 periodic task only on NX-series CPU Units.

» With an NX-series CPU Unit, you can perform process data communications in two tasks: the
primary periodic task and the priority-5 periodic task.

» With an NJ-series CPU Unit, you can perform process data communications only in the pri-
mary periodic task.

s|eulwla] aAe|s 1oy Bulysaaey O/l 1L-S
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5 1/O Refreshing Methods

5-2 1/O Refreshing Methods

This section describes I/O refreshing for Position Interface Units.

5-2-1 1/0 Refreshing Methods

The I/O refreshing methods that you can use between the Communications Coupler Unit and the NX
Units depend on the Communications Coupler Unit that you use.

I EtherCAT Coupler Unit

The 1/O refreshing methods that you can use between an EtherCAT Coupler Unit and the Position Inter-
face Units when the EtherCAT Coupler Unit is connected to the built-in EtherCAT port on an
NJ/NX-series CPU Unit are listed below.

1/0 refreshing method Outline of operation

Free-Run refreshing With this I/O refreshing method, the refresh cycle of the NX bus and the /O
refresh cycles of the NX Units are asynchronous.

Synchronous 1/O refreshing With this I/O refreshing method, the timing to read inputs or to refresh outputs
is synchronized on a fixed interval between more than one NX Unit on more
than one Slave Terminal.

Task period prioritized refresh- | With this I/O refreshing method, shortening the task period is given priority
inng over synchronizing the I/O timing with other NX Units. With this 1/O refreshing
method, the timing of 1/O is not consistent with the timing of 1/0 for NX Units
that use simultaneous I/O refreshing.

*1. This method is used when you use the MC Function Module in an NJ/NX-series Controller.
*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.

With an EtherCAT Coupler Unit, you can use all of the I/O refreshing methods at the same time. There-
fore, you can mix NX Units with different I/O refreshing methods on the same EtherCAT Slave Terminal.

@ Additional Information

The EtherCAT Slave Terminals with enabled distributed clocks and all EtherCAT slaves that
support DC synchronization execute 1/0 processing based on Sync0, which is shared on the
EtherCAT network. However, because the specifications and performance for the timing to read
inputs or to refresh outputs for EtherCAT slaves and NX Units are different, the timing to read
inputs or to refresh outputs is not simultaneous.

Refer to the manuals for the EtherCAT slaves for information on the timing to read inputs or to
refresh outputs in EtherCAT slaves.

I EtherNet/IP Coupler Unit

Free-Run refreshing is always used as the 1/0 refreshing method between the EtherNet/IP Coupler Unit
and the NX Units.

5-2-2 Setting the I/O Refreshing Methods

This section describes the settings of the I/O refreshing method for each Communications Coupler Unit.
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I EtherCAT Coupler Unit

The 1/O refreshing method between the EtherCAT Coupler Unit and the Position Interface Units
depends on the Enable Distributed Clock setting in the EtherCAT Coupler Unit.

Enable Distributed Clock setting Position Interface Units
in the EtherCAT Coupler Unit
Enabled (DC for synchronization) Operates with synchronous I/O refreshing
Enabled (DC with priority in cycle time) Operates with task period prioritized
refreshing.”
Disabled (FreeRun) Operates with Free-Run refreshing

*1. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required to use task period pri-
oritized refreshing. If you use unit version 1.1 or earlier and an NX-ECC203 EtherCAT Coupler Unit,
operation is performed with synchronous I/O refreshing.

I EtherNet/IP Coupler Unit

Free-Run refreshing is always used as the 1/0O refreshing method between the EtherNet/IP Coupler Unit
and the Position Interface Units. There is no setting for the I/O refreshing method.

spoyjay Bulysaney O/l Z-§

5-2-3 1/0 Refreshing Method Operation

This section describes the operation of the following 1/0 refreshing methods: Free-Run refreshing, syn-
chronous /O refreshing, and task period prioritized refreshing.

I Operation of Free-Run Refreshing

With Free-Run refreshing, the refresh cycle of the NX bus and the 1/O cycle of the NX Units operate
asynchronously.

@ Additional Information

uonesado pourel Bulusaley O/l £-2-G

The Position Interface Unit cannot be assigned as an axis when Free-Run refreshing is used
(distributed clock disabled).

Free-Run refreshing operates as follows:

» The Communications Coupler Unit refreshes the 1/O of the NX Units in order. (Refer to figure (a) in
the diagram below.)

» When the I/O is refreshed, the NX Unit reads the inputs and updates the outputs. (See following fig-
ure (b).)

* When the I/O is refreshed, the Communications Coupler Unit reads the most recent input values and
the NX Units control the outputs with the most recent output values. However, 1/O is refreshed in
order, so even within the same Slave Terminal, the timing of reading inputs and updating output is not
the same for all of the NX Units. (See following figure (c).)

* The /O refreshing interval changes according to the processing conditions of the Communications
Coupler Unit and host communications master. Therefore, the interval for reading inputs and updat-
ing outputs for NX Unit is not constant. (See following figure (d).)

» To read the correct input values, the input must be set before the input read timing of the NX Units for
the total time of the ON/OFF response time and input filter time.

NX-series Position Interface Units User’s Manual (W524) 5-5
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» The ON/OFF response time is required from when outputs are updated until the output status is set
on the external terminals of the NX Units.

® Input Units

1/0 refreshing
on NX bus

(a) Inputs are refreshed in order for each Unit.
\ (d) The interval for reading inputs is not constant.
|

X
/oA

Input refreshing

ON/OFF response time
'L 4 (b) Input read timing

Unit A

ON/OFF response time

Unit B

® Output Units

1/O refreshing
on NX bus

Input refreshing

Unit A

(b) Output refresh timing

Unit B

(c) The outputs are not updated at the same time for all of the Units.

A
1

[E—)

Input filter time

F 3

A |
1

[E—)

\

Input filter time

11

Output refreshing

A

A

h

Input is set.

(c) The inputs are not read at the same time for all of the Units.

(a) Outputs are refreshed in order for each Unit.

(d) The interval for updating outputs is not constant.

/o N

Output refreshing

ON/OFF response time

A

A 4

A

y

ON/OFF response time

/.

v

L

y

N

Input is read into the Unit.

/(v q

Output is updated.

2N

Terminal status is set.
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I Operation of Synchronous I/0 Refreshing

The NX Units that use synchronous 1/O refreshing in an EtherCAT Slave Terminal receive inputs at a
set fixed interval based on the synchronization timing. Outputs are also refreshed simultaneously, but at
a separately set timing from inputs.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later) for infor-
mation on the Slave Terminals that operate with the same timing when more than one Slave Terminal is
placed on the same EtherCAT network.

The refresh cycle of the NX bus is automatically calculated by the Sysmac Studio based on the I/O
refresh cycles of the NX Units when the Slave Terminal configuration is set.

If an EtherCAT Slave Terminal is connected to the built-in EtherCAT port on an NX-series CPU Unit, the
NX bus refresh cycle is automatically calculated by the Sysmac Studio for each periodic task. They are
calculated for the primary periodic task and priority-5 periodic task.

For the built-in EtherCAT port on an NJ-series CPU Units, they are calculated for the primary periodic
task.

El Precautions for Correct Use

» The NX bus refresh cycle is automatically set to agree with the task period of the primary
period task or priority-5 periodic task, but the task period is not set automatically. Set the task
period to a value that is greater than the refresh cycle of the NX bus that is calculated by the
Sysmac Studio.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later)
for information on setting the task periods of periodic tasks.

» The EtherCAT Slave Terminals with enabled distributed clocks and all EtherCAT slaves that
support DC synchronization execute I/O processing based on Sync0, which is shared on the
EtherCAT network. However, because the specifications and performance for the timing to
read inputs or to refresh outputs for EtherCAT slaves and NX Units are different, the timing to
read inputs or to refresh outputs is not simultaneous between the EtherCAT slaves and the
NX Units.

Refer to the manuals for the EtherCAT slaves for information on the timing to read inputs or
to refresh outputs in EtherCAT slaves.

spoyjay Bulysaney O/l Z-§
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® Synchronous Input Refreshing

This time is automatically
calculated by the Sysmac Studio. | \*

L ' |
| N ' \
I/Oﬁ;{rﬁﬁging

on

Unit A

Unit B

The NX Units that operate with synchronous input refreshing in a Slave Terminal read inputs at a
fixed interval based on Sync0. (Refer to figure (a) in the diagram below.)

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later) for
information on the Slave Terminals that operate with the same timing when more than one Slave Ter-
minal is placed on the same EtherCAT network.

The Communications Coupler Unit reads the values that are read by the Units on the input read tim-
ing during the next I/O refresh. (See following figure (b).)

The 1/O refreshing interval changes according to the processing conditions of the Communications
Coupler Unit and host communications master (see following figure (c)), so the input read timing
interval is constant. (See following figure (d), (e).)

To read the correct input values, the input must be set before the input read timing of the NX Units for
the total time of the ON/OFF response time and input filter time. (See following figure (f).)

(c) The /O refresh interval is not constant.

(b) During I/O refreshing, the
Communications Coupler Unit reads
the data that was read by the Units.

Not constant
Offset between SyncO
and the input read timing Sync0 Sync0 Sync0
Q Constant Q Constant o

(d) The SyncO interval is constant.

Input refreshing
Output refreshing

\v4 \v4 \V/
Constant Constant (e) Constant
le—>
A A A
1] Y 1]
| | |
4
ON/OFF response time

Input filter time A

A 47 A |
|

ON/OFF response time l /

f) Input status is
Input filter time () Inpu us i

finalized.
(a) All Input Units that operate with
synchronous input refreshing read
their inputs at the same time.
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® Synchronous Output Refreshing

» The NX Units that operate with synchronous output refreshing in a Slave Terminal update outputs at
a fixed interval based on Sync0. (Refer to figure (a) in the diagram below.)
Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later) for
information on the Slave Terminals that operate with the same timing when more than one Slave Ter-
minal is placed on the same EtherCAT network.

» The Communications Coupler Unit updates the values of the output during I/O refreshing. (See fol-
lowing figure (b).)

* The /O refreshing interval changes according to the processing conditions of the Communications
Coupler Unit and host communications master (see following figure (c)), so the output refresh interval
is constant. (See following figure (d), (e).)

» The ON/OFF response time is required from when outputs are updated until the output status is set

. . . X o
on the external terminals of the NX Units. (See following figure (f).) o
o
P
The Sysmac Studio automatically calculates the offset o
between Sync0 and the output refresh timing. °
(b) The Communications Coupler Unit updates %
the values of the output during 1/O refreshing. ‘3
(c) The I/O refresh interval §
is not constant.  (4) The Sync0 interval is constant. =
o
Sync0 Sync0 / Sync0 %
Q Constant Q Constant Q
| \ | | Not constant
I~ [ i /
1/0 refreshing on
N Bl E—> [ L}
Input refreshing -
; \4 A o
Output refreshing Constant Constant (e) Constant N
w
Unit A | A 4 | A 4 | o
A
v N Wait time v @
2
Unit B | A 4 | A 4 | >
v N ¥ S\ ON/OFF v a
Wait time response =
time \ @
=3
T (f) Output status is finalized. 8
(a) All Output Units that operate with synchronous output g
refreshing update their outputs at the same time. o}
o
=
]

% Additional Information

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details on the
operation of I/O refreshing with connections that do not use the built-in EtherCAT port on the
NJ/NX-series CPU Unit.
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5 1/0 Refreshing Methods

I Operation for Task Period Prioritized Refreshing

With task period prioritized refreshing, shortening the task period is given priority over synchronizing the
I/0 timing with other NX Units that use synchronous 1/O refreshing.

® Input Prioritized Refreshing

* The Communications Coupler Unit performs 1/O processing so that the input values of NX Units
are read during the next I/O refresh. (See following figure (a).)

» The I/O refreshing interval changes according to the processing conditions of the Communica-
tions Coupler Unit and host communications master (see following figure (c)), so the inputs are
read at the next I/O refresh. (See following figure (b).)

» Because input processing is given priority, output processing is performed after input processing
is completed. (See following figure (d).)

(c) The I/O refresh interval is not constant.

(b) During /O refreshing, the

Communications Coupler Unit reads The SyncO0 interval is constant.
the data that was read by the Units.
Not constant
The Sysmac Studio Synco Sync0 Sync0
automatically calculates the o o °
offset between Sync0 and Constant Constant
the input read timing. I \* I Y I
/0 refreshing on NX bus <_>
Input refreshing
Output refreshing
AV \4 \4
Constant Constant Constant
A A
Unit A with synchronous A] A
I/O refreshing S <
A A

I/O refreshing

(a) Reading inputs is given priority.
b.‘ X *

Incremental Encoder Input A \ A I
Unit"1 b
L Y I & _ b Output value utput value

| v v
Input statps is 4+ 4+
SSI Input Unit™1 finalized. \M V'Y
[ e I > wPutput value ~woutput value
| v v

|
|
|
|
|
|
|
|
|
|
Unit B with synchronous | 47 A
|
|
|
|
|
|
|
|
|

(d) The data is output after input
processing is completed.

*1. The timing of I/O is given as an example. The actual timing will vary.
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5 1/0O Refreshing Methods

® Output Prioritized Refreshing

» Output processing is started on Sync0. (See following figure (a).)

» The Communications Coupler Unit updates the values of the output during 1/O refreshing. (See
following figure (b).)

» The I/O refreshing interval changes according to the processing conditions of the Communica-
tions Coupler Unit and host communications master (see following figure (c)). Output processing
is started on Sync0. (See following figure (a).)

» Because output processing is given priority, input processing is performed after output processing
is completed. Therefore, input refreshing for the data that results from input processing is per-
formed by the Communications Coupler Unit in the next cycle after the cycle in which output pro-
cessing is performed. (See following figure (d).)

o
The Sysmac Studio automatically calculates the offset [0
between Sync0 and the output refresh timing. 8
(b) The Communications Coupler Unit updates the g
values of the output during 1/O refreshing. =
(c) The /O refresh interval is not constant. 8
The Sync0 interval is constant. g
@
Synco Sync0 / / Sync0 =
©
Q Constant Q Constant ? Not constant =
| \ L v | 2
| freshi
|
Input refreshing v |
Output refreshin Y
upu 9 Constant Consllant

|

[ waittime ]

v v ON/OFF
! response|time

Unit A with synchronous |

1/O refreshing Wait time ¢

<

Unit B with synchronous . —
I/O refreshing | Waittime | Waittime |
v v
. A |
Pulse Output Unit""! i 1 |
\ Input - —-—-pF—-——-——-—-— \ - -
@) Qutput processing T o (d) Input refreshing is performed
is started on Output status is finalized. with a one-cycle delay.

SyncO0.

*1. The timing of I/O is given as an example. The actual timing will vary.

uonesado pourel Bulusaley O/l £-2-G

@ Additional Information

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later)
for details on the operation of 1/O refreshing with connections that do not use the built-in Ether-
CAT port on the NJ/NX-series CPU Unit.
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Incremental Encoder Input Units
]

This section describes the functions of the Incremental Encoder Input Units.
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6 Incremental Encoder Input Units

6-1 Interpreting Model Numbers

The model number of an Incremental Encoder Input Unit tells you the Unit type, number of axes, 1/0
specifications, and other information.

NX-EC0122

NX Series

Unit Type
ECO: Incremental Encoder Input Unit

Number of Channels
1: 1 channel
2: 2 channels

Encoder Input Specification and Voltage Input Polarity
1: Voltage input, NPN
2: Voltage input, PNP
3: Line receiver, NPN
4: Line receiver, PNP

siaquinN |apoN Bunaadisiu) -9

Additional Functions
2: Supports synchronous refreshing

NX-series Position Interface Units User’s Manual (W524) 6-3



6 Incremental Encoder Input Units

6-2 System Configuration

The following figure shows the system configuration of an Incremental Encoder Input Unit.

- (©
o
|] %
S L ps~a
<—(D)
(F)
(E) ¥
B
fl
Ol
I—(G)
(H)
Symbol Description

(A) Support Software (Sysmac Studio)
(B) Connection to the peripheral USB port or built-in EtherNet I/P port on an NJ/NX-series CPU Unit
(C) EtherCAT master (NJ/NX-series CPU Unit)
(D) EtherCAT communications cable
(E) EtherCAT Coupler Unit
(F) Incremental Encoder Input Unit
(G) External input*1 (latch input 1, latch input 2, gate input, or reset input)
(H) Incremental encoder
U} I/O power supply

*1. You can specify functions for up to two external inputs to a One-input Incremental Encoder Input Unit. You
cannot use external inputs for a Two-input Unit.
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6 Incremental Encoder Input Units

6-3 Basic Application Procedures

This section describes the basic procedures to use an Incremental Encoder Input Unit.

The procedure depends on whether the MC Function Module is used.

6-3-1 Procedures When Using the Motion Control Function Module

The process flow to use an Incremental Encoder Input Unit with the MC Function Module is shown

below.
START

Setup | Create a project. |

i

| Create the EtherCAT network configuration. |

v
|Create the NX Unit configuration. |

I}

|Set the NX Unit parameters. |
]

sainpasoid uonesiddy siseg ¢-9

Axis Settings |Add axes. |

| Assign the axes. |

| Set the axis parameters. |

v
|Set up the functions in the MC Function Module.
T

| Set the Controller Setup. |

!}

Transferring | Transfer the project to the Controller.

v

Checking | Open the Axis Status Monitor (MC Monitor Table).™ |

3|NPOJA UoNOUN 4 [0JJUOD) UONOW 8Y) Buisn UBYA\ Seinpsodold |L-€-9

Wiring
| Monitor input signals to check the wiring. |
v
Programming | Program the motion controls.
]
. Yes
Debugging Error? v

| Read the error code. |

!

| Remove the cause of the error and reset the error. |
T

No

Continues to @ on the following page.
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6 Incremental Encoder Input Units

Operation | Operate the Controller and the machine. |

Maintenance | Perform periodic maintenance. |

END
*1. Refer to 4-5 Checking Wiring on page 4-33 for the checking procedures.

6-3-2 Procedures When Not Using the Motion Control Function Module

The process flow to use an Incremental Encoder Input Unit without the MC Function Module is shown

below.

Setup | Create a project. |

v

| Create the EtherCAT network configuration. |

v
| Create the NX Unit configuration. |

!}

| Set the NX Unit parameters. |
T

|Assign device variables. |

| Set the Controller Setup. |

v

Transferring | Transfer the project to the Controller.

v

Checking ;
Wiring Dlspla\il the 1/0 Map or Watch Tab Page.

| Monitor input signals to check the wiring. |

v
Programming |Write the control programming.*1
]
Yes
Debugging Error? v
| Read the error code. |
No \1’
| Remove the cause of the error and reset the error. |
]
Operation | Operate the Controller and the machine. |

Maintenance | Perform periodic maintenance. |

END

*1. If the MC Function Module is not used, all control tasks must be performed in the user program, including
position management.
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6 Incremental Encoder Input Units

6-4 Part Names and Functions

This section describes the names and functions of the parts of the Incremental Encoder Input Units.

6-4-1 Parts and Names

Units with voltage inputs and Units with line receiver inputs have different shapes.

I Units with Voltage Inputs

The names of the parts of the NX-EC0112, NX-EC0122, NX-EC0212,and NX-EC0222 are shown in the
following figure.

{FSOISISITILTRTIITRIRRRRNLRY

Symbol Name Function

(A) Marker attachment This is where the markers are attached. OMRON markers are pre-installed
locations at the factory. You can also install commercially available markers.

(B) NX bus connector This connector is used to connect to another Unit.

(C) Unit hookup guides These guides are used to connect two Units to each other.

(D) DIN Track mounting These hooks are used to mount the NX Unit to a DIN Track.
hooks

(E) Protrusions for remov- | These protrusions are to hold onto when you need to pull out the Unit.
ing the Unit

(F) Indicators The indicators show the current operating status of the Unit.

(G) Terminal block The terminal block is used to connect to external devices.

The number of terminals depends on the Unit.
(H) Unit specifications The specifications of the Unit are given here.
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suoljdoung pue sswep Med -9

sswieN pue shed |-v-9




6 Incremental Encoder Input Units

I Units with Line Receiver Inputs

The names of the parts of the NX-EC0132 and NX-EC0142 are shown in the following figure.

€

LTTLTITATEU LI AL AU

(©)
Symbol Name Function
(A) Marker attachment This is where the markers are attached. OMRON markers are pre-installed
locations at the factory. You can also install commercially available markers.
(B) NX bus connector This connector is used to connect to another Unit.
© Unit hookup guides These guides are used to connect two Units to each other.
(D) DIN Track mounting These hooks are used to mount the NX Unit to a DIN Track.
hooks
(E) Protrusions for remov- | These protrusions are to hold onto when you need to pull out the Unit.
ing the Unit
(F) Indicators The indicators show the current operating status of the Unit.
(G) Terminal block The terminal block is used to connect to external devices.
The number of terminals depends on the Unit.
(H) Unit specifications The specifications of the Unit are given here.

6-4-2 Functions of the Parts

The functions of the parts of the Incremental Encoder Input Unit are described below.

I Unit Hookup Guides

Use the guides to connect the Units to each other.

I Indicators

The indicators show the Unit status, counter operation status, external input status, and other informa-
tion.
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6 Incremental Encoder Input Units

I Terminal Block

The terminal block is used to connect the external I/O signals.

I NX Bus Connector

The bus connectors connect the Units to each other.

6-4-3 Indicators

This section describes the indicators on the Incremental Encoder Input Units.

Refer to 3-2 Indicators on page 3-3 for information on the indicators that are provided on all Position
Interface Units.

I NX-EC0112 and NX-EC0122

The indicators for a One-input Unit with a voltage input are described in the following table.

EC0112 EC0122

suoljdoung pue sswep Med -9

mTS mTS
mCH mCH
mA =B mA =B =/
2]
i
w
w0 m|1 w0 =1 m2 .
=
8.-
°
Indicator Name Color | Status Description ¢
CH Counter operation sta- | Green | Lit The counter is enabled.
tus indicator Not lit | The counter is disabled.
A, B, and | Counter input status Yellow | Lit The phase-A, phase-B, or phase-Z input is active.
z indicator Not lit | The phase-A, phase-B, or phase-Z input is not active.
10, 11, and | External input status Yellow | Lit The corresponding external input is ON.
12 indicator Not lit | The corresponding external input is OFF.
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6 Incremental Encoder Input Units

I NX-EC0132 and NX-EC0142

The indicator for a One-input Unit with a line receiver input is described in the following table.

ECO0132

EC0142

mTS mTS
mCH mCH
mA mB m/ mA mB w7
w0 =] m2 m0 =] =2
Indicator Name Color | Status Description
CH Counter operation sta- | Green | Lit The counter is enabled.
tus indicator Not lit | The counter is disabled.
A,B,and Z | Counter input status Yellow | Lit The phase-A, phase-B, or phase-Z input is active.
indicator Not lit | The phase-A, phase-B, or phase-Z input is not active.
10, 11, and 12 | External input status Yellow | Lit The corresponding external input is ON.
indicator Not lit | The corresponding external input is OFF.

I NX-EC0212 and NX-EC0222

The indicators for a Two-input Unit with a voltage input are described in the following table.

EC0222

EC0212

mTS mTS
mCH1 mCH1
mA1mB1 /] mA1EB| m/]
mCH2 mCH2
mA2mB2 w77 mA2mB2 m/?
Indicator Name Color | Status Description
CH1 Counter operation | Green | Lit The CH1 counter is enabled.
status indicator Not lit | The CH1 counter is disabled.
CH2 Counter operation | Green | Lit The CH2 counter is enabled.
status indicator Not lit | The CH2 counter is disabled.
A1, B1, Counter input sta- | Yellow | Lit The phase-A, phase-B, or phase-Z input for CH1 is active.
and Z1 tus indicator Not lit | The phase-A, phase-B, or phase-Z input for CH1 is not active.
A2, B2, Counter input sta- | Yellow | Lit The phase-A, phase-B, or phase-Z input for CH2 is active.
and Z2 tus indicator Not lit | The phase-A, phase-B, or phase-Z input for CH2 is not active.
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6 Incremental Encoder Input Units

6-5 Terminal Block Arrangement

Incremental Encoder Input Units use screwless clamping terminal blocks.

This section describes the terminal block arrangements of the Units.

6-5-1 NX-EC0112

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the NX-EC0112. It also provides a wiring example.

I Terminal Block Arrangement

A 16-terminal terminal block is used.

i
[3,]
&
3
e
Terminal No. | Symbol | /O Name @
A1 A | Counter input A §
A2 a | Counter input Z >
A3 [0}V 0] Encoder power supply output, 24 V §
A4 1I0G 0] Encoder power supply output, 0 V 8
A5 10 | External input 0 3
A6 12 [ External input 2 -
A7 [0}V (0] Encoder power supply output, 24 V
A8 10G 0] Encoder power supply output, 0 V
Terminal No. | Symbol | /O Name o
B1 B I Counter input B ¢
B2 NC -~ [ Not used. ~
B3 IOV 0] Encoder power supply output, 24 V ﬁ
B4 100G 0 Encoder power supply output, 0 V 9
B5 1 | External input 1 3
B6 NC --- Not used.
B7 [0}V o Encoder power supply output, 24 V
B8 I0G 0] Encoder power supply output, 0 V

Note The encoder power supply output (24 V and 0 V) is provided power from the 1/0 power supply connected to
the Communications Coupler Unit or an Additional I/O Power Supply Unit.
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6 Incremental Encoder Input Units

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Incremental Encoder

Input Unit
——
A B ]
4 NC
[0}V [0}V
10G 10G
10 11
12 NC
o)V} [0}V
10G 10G
< > 0V ]
< 24V

I Wiring Example

Terminal block

Note The I/O power is supplied from the I/O power supply con-
nected to the I/O power supply terminals on the Communica-
tions Coupler Unit or an Additional 1/0 Power Supply Unit.

NX bus connector

The following is a wiring example.

Power Supply Unit

Additional I/0

Incremental Encoder Input Unit

1/0 power |
supply (24 VDC) ‘|;

IOV 10V
®l0OG 10G
10V 10V
10G 10G

——
Encoder
He A B oH
—1® Z NC
°|0V IOVe
°l0G 10Ge
® |0 11 o
1@ 12 NC
elovV IOVer
°I0G 10Ge

| Sensor 1

| Sensor 3

Note 1. The encoder and external inputs on Units with voltage inputs are NPN connections.

2. To supply power to connected external devices, connect an 24-VDC 1/O power supply to the Communi-
cations Coupler Unit or an Additional I/O Power Supply Unit to supply power to the Incremental Encoder

Input Unit.

NX-series Position Interface Units User’s Manual (W524)



6 Incremental Encoder Input Units

6-5-2 NX-EC0122

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the NX-EC0122. It also provides a wiring example.

I Terminal Block Arrangement

A 16-terminal terminal block is used.

Terminal No. | Symbol | /O Name

A1 A | Counter input A

A2 Z | Counter input Z

A3 [0}V o Encoder power supply output, 24 V

A4 10G 0] Encoder power supply output, 0 V 2

A5 10 I External input 0 3

A6 12 I External input 2 g

A7 [0}V (0] Encoder power supply output, 24 V ;—’J

A8 10G 0] Encoder power supply output, 0 V §
S

Terminal No. | Symbol | /O Name é’

B1 B | Counter input B 3

B2 NC — [ 'Not used. 3

B3 IOV 0] Encoder power supply output, 24 V 2

B4 100G 0] Encoder power supply output, 0 V

B5 1 | External input 1

B6 NC --- Not used.

B7 [0}V o Encoder power supply output, 24 V

B8 10G 0] Encoder power supply output, 0 V

Note The encoder power supply output (24 VV and 0 V) is provided power from the I/O power supply connected to
the Communications Coupler Unit or an Additional I/O Power Supply Unit.

@
&
N
Z
X
m
Q
o
<
)
N

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Incremental Encoder

Input Unit
—
A B ]
z NC
[e)Y] [0)Y)
10G 10G
Terminal block
10 11
12 NC . .
Note The I/O power is supplied from the I/O power supply con-
[0}V 10V nected to the 1/O power supply terminals on the Communica-
10G 10G tions Coupler Unit or an Additional 1/0 Power Supply Unit.
: > g‘YV, NX bus connector
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6 Incremental Encoder Input Units

I Wiring Example

The following is a wiring example.

Incremental Encoder Input Unit

1/0 power _|__
supply (24 VDC) T

Additional I/O Power I T\
Supply Unit
—-——- Encoder
°|I0V 10V He A B e
—® Z NC
*0G 10G °I0V IOVe
°l0G 10Ge
[e)Y) [e)Y) ® |0 11 o
1@ 12 NC
10G 10G e IOV I0OVer
°l0G 10Gem

1 Sensor 1

1 Sensor 3

Note 1. The encoder and external inputs on Units with voltage inputs are PNP connections.

2. To supply power to connected external devices, connect an 24-VDC 1/O power supply to the Communi-
cations Coupler Unit or an Additional I/O Power Supply Unit to supply power to the Incremental Encoder

Input Unit.
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6-5-3 NX-EC0132

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the NX-EC0132. It also provides a wiring example.

6

I Terminal Block Arrangement

Incremental Encoder Input Units

Two 12-terminal terminal blocks are used.

-

N

w

E

5

o

A B
L
Y
i .
T
C
| .
| .
T
n e

Terminal No. | Symbol | 1/O Name

A1 10 | External input O

A2 [e)V) (0] Sensor power supply output, 24 V
A3 10G O Sensor power supply output, 0 V
A4 12 | External input 2

A5 10V 0] Sensor power supply output, 24 V
A6 10G (0] Sensor power supply output, 0 V
A7 ---

A8 ---

Terminal No. | Symbol | 1/O Name

B1 1 | External input 1

B2 10V o Sensor power supply output, 24 V
B3 10G o Sensor power supply output, 0 V
B4 NC Not used.

B5 NC - Not used.

B6 NC - Not used.

B7 ---

B8 -

Terminal No. | Symbol | 1/O Name

C1 A+ | Counter input A+ side

Cc2 A- | Counter input A- side

C3 Z+ | Counter input Z+ side

C4 Z- | Counter input Z- side

C5 NC - Not used.

C6 NC - Not used.

Cc7 ---

Cc8 -

Terminal No. | Symbol | 1/O Name

D1 B+ | Counter input B+ side

D2 B- | Counter input B- side

D3 5V 0] Encoder power supply output, 5 V
D4 oV (0] Encoder power supply output, 0 V
D5 NC - Not used.

D6 NC - Not used.

D7 ---

D8 -

-

N
N

w

w
B BDh BD BDEBD BPO
B B) B BP BP BboO

(6] »
(S} »

(o2}
o

-

-

N

w

iN

o

(o2}

Note 1. The sensor power supply output (24 V and 0 V) is provided power from the 1/0 power supply connected
to the Communications Coupler Unit or an Additional /O Power Supply Unit.

2. The power supply output for encoders (5 V and 0 V) is converted from the 24-VDC 1/O power supply to 5
VDC inside the Incremental Encoder Input Unit.
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6 Incremental Encoder Input Units

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Incremental Encoder Input Unit

A
' Y
10 11 A+ B+
[e)V] [e)V) A- B-
10G 10G| | Z+ 5V
12 NC Z- | [T ] 0oV .
Terminal block
IOV[{1ld | NC NC NC
I0G |4 NC NC NC
< > OV ]
< > 24V | NX bus connector
Note 1. The I/O power is supplied from the I/O power supply connected to the I/O power supply terminals on the
Communications Coupler Unit or an Additional I/O Power Supply Unit.
2. The power supply output for encoders (5 V) is converted from the 24-VDC I/O power supply to 5 VDC

inside the Incremental Encoder Input Unit.

I Wiring Example

The following is a wiring example.
Incremental Encoder Input Unit
— —— —~
Additional I/O X X
Power Supply Unit [ XX
S X X Encoder
/O power _| °lOV [0)Y] ® |0 11 o [||57®A+ B+err
supply (24 VDC) T oV (e} e A- B- or-
¢ 0G 10G —el0G 10Gep| |10 Z+ 5V
e 12 NC ||| =—® Z- OVe
[e)Y} [e)Y} 1oV NC NC NC
mel0G NC NC NC
10G 10G
| Sensor 1
| Sensor 3
Note 1. The external inputs for the Units with line receiver inputs are NPN connections.
2. To supply power to connected external devices, connect an 24-VDC I/O power supply to the Communi-
cations Coupler Unit or an Additional I/0 Power Supply Unit to supply power to the Incremental Encoder
Input Unit.
3. The power supply output for encoders (5 V) is converted from the 24-VDC 1/O power supply to 5 VDC

inside the Incremental Encoder Input Unit.
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6-5-4 NX-EC0142

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the NX-EC0142. It also provides a wiring example.

6

I Terminal Block Arrangement

Incremental Encoder Input Units

Two 12-terminal terminal blocks are used.

Terminal No. | Symbol

110

Name

A1 10 | External input 0
A2 [0}V (0] Sensor power supply output, 24 V
A3 I0G (0] Sensor power supply output, 0 V
A4 12 | External input 2
A5 [0}V (0] Sensor power supply output, 24 V
A6 10G (0] Sensor power supply output, 0 V
A7 -—- --- ---
A8 - - -
Terminal No. | Symbol | I/O Name
B1 11 | External input 1
B2 10V O Sensor power supply output, 24 V
B3 10G (0] Sensor power supply output, 0 V
B4 NC - Not used.
B5 NC - Not used.
B6 NC --- Not used.
B7 -
B8 -
Terminal No. | Symbol | 1/O Name
C1 A+ I Counter input A+ side
Cc2 A- I Counter input A— side
C3 Z+ I Counter input Z+side
C4 Z- I Counter input Z-side
C5 NC -—- Not used.
C6 NC - Not used.
c7 - -—- -—-
Cc8 --- -—- -
Terminal No. | Symbol | 1/O Name
D1 B+ I Counter input B+ side
D2 B- I Counter input B— side
D3 5V (0] Encoder power supply output, 5V
D4 ov (0] Encoder power supply output, 0 V
D5 NC -—- Not used.
D6 NC -—- Not used.
D7 -—- -—-
D8 - -
Note 1. The sensor power supply output (24 V and 0 V) is provided power from the 1/O power supply connected
to the Communications Coupler Unit or an Additional I/O Power Supply Unit.
2.

The power supply output for encoders (5 V and 0 V) is converted from the 24-VDC I/O power supply to 5
VDC inside the Incremental Encoder Input Unit.
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6 Incremental Encoder Input Units

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Incremental Encoder Input Unit

' —"— Y

10 1| | A+ B+

oV ov| | A- B-

10G 0G| | z+ 5V

12 NC| | z- ov

lov|]d [NCc| [NC NC

0G4 | [NC| [NC NC
< » 0V
< > 24V

Terminal block

NX bus connector

Note 1. The I/O power is supplied from the I/O power supply connected to the I/O power supply terminals on the

Communications Coupler Unit or an Additional I/O Power Supply Unit.

2. The power supply output for encoders (5 V) is converted from the 24-VDC I/O power supply to 5 VDC

inside the Incremental Encoder Input Unit.

I Wiring Example

The following is a wiring example.

Incremental Encoder Input Unit
A

/0 power

supply (24 VDC) 'I'—

Additional /0 - —————¢
Power Supply Unit D G G
o X X Encoder
®|OV 1oV ® 10 11 e HO A+ B+e
°|OV IOVep| [[Se A- B- o
HeIOG 10G I0G 10G —eZ+ 5Ve
e 12 NC ||| —® Z- OVe
1oV 1oV {elOV NC NC NC
10G NC NC NC
10G 10G

| Sensor 1

| Sensor 2

Sensor 3

[

Note 1. The external inputs for the Units with line receiver inputs are PNP connections.

2. To supply power to connected external devices, connect an 24-VDC 1/O power supply to the Communi-
cations Coupler Unit or an Additional I/O Power Supply Unit to supply power to the Incremental Encoder

Input Unit.

3. The power supply output for encoders (5 V) is converted from the 24-VDC I/O power supply to 5 VDC

inside the Incremental Encoder Input Unit.
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6 Incremental Encoder Input Units

6-5-5 NX-EC0212

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the NX-EC0212. It also provides a wiring example.

I Terminal Block Arrangement

A 12-terminal terminal block is used.

Terminal No. | Symbol | /O Name - }

A1 A1 | Counter 1 input A A B

A2 Z1 | Counter 1 input Z A1 1: :1 B1

A3 10V (0] Encoder power supply output, 24 V =

A4 10G (0] Encoder power supply output, 0 V Z1 2; ;2 NC 2

A5 A2 I Counter 2 input A P 3

A6 Z2 I Counter 2 input Z oV ICPC N 10V g

A7 - - -— 4= =y L

A8 ___ 10G L) 10G g
= A <

Terminal No. | Symbol | I/O Name A2 I B2 é’

B1 B1 [ Counter 1 input B 7 ei ie NG 3

B2 NC - Not used. g

B3 10V (0] Encoder power supply output, 24 V 2

B4 10G (0] Encoder power supply output, 0 V

B5 B2 | Counter 2 input B

B6 NC --- Not used.

B7 - -

B8 - -

Note The encoder power supply output (24 V and 0 V) is provided power from the 1/0 power supply connected to
the Communications Coupler Unit or an Additional I/O Power Supply Unit.

¢L2¢003-XN G-G-9

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Incremental Encoder Input Unit

—
A1 B1
Z1 NC
1oV ()]
10G I0G .
Terminal block
A2 B2
z2 NC Note The I/O power is supplied from the 1/O power supply con-
nected to the I/O power supply terminals on the Communica-
tions Coupler Unit or an Additional 1/0O Power Supply Unit.
< 4 24\/\/7 NX bus connector
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6 Incremental Encoder Input Units

6-20

I Wiring Example

The following is a wiring example.

1/0 power _|__
supply (24 VDC) '|;

Note 1.

Additional /O
Power Supply Unit

IOV 10V

m®O0G 10G

10V 10V

10G 10G

Incremental Encoder Input Unit

/—%
Encoder 1 }

oAl B1err
-0 Z1 NC ’7

°|I0V IOVe

°|0G 10Ge
T®A2 B2em
10 Z2 NC

Encoder 2

The encoder inputs on Units with voltage inputs are NPN connections.

. To supply power to connected external devices, connect an 24-VDC 1/O power supply to the Communi-

cations Coupler Unit or an Additional I/O Power Supply Unit to supply power to the Incremental Encoder

Input Unit.
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6 Incremental Encoder Input Units

6-5-6 NX-EC0222

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the NX-EC0222. It also provides a wiring example.

I Terminal Block Arrangement

A 12-terminal terminal block is used.

Terminal No. | Symbol | /O Name - }

A1 A1 | Counter 1 input A A B

A2 Z1 | Counter 1 input Z A1 1: :1 B1

A3 10V (0] Encoder power supply output, 24 V =

A4 10G (0] Encoder power supply output, 0 V 71 2; ;2 NC 2

A5 A2 I Counter 2 input A P 3

A6 Z2 I Counter 2 input Z 1oV ICPC N 10V g

A7 - - -— 4= =y L

A8 ___ 10G L) 10G g
= A <

Terminal No. | Symbol | I/O Name A2 I B2 é’

B1 B1 [ Counter 1 input B 7 ei ie NG 3

B2 NC - Not used. g

B3 10V (0] Encoder power supply output, 24 V 2

B4 10G (0] Encoder power supply output, 0 V

B5 B2 | Counter 2 input B

B6 NC --- Not used.

B7 - -

B8 - -

Note The encoder power supply output (24 V and 0 V) is provided power from the 1/0 power supply connected to
the Communications Coupler Unit or an Additional I/O Power Supply Unit.

¢¢¢003-XN 9-G-9

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Incremental Encoder Input Unit

—
A1 B1
Z1 NC
(o)} 1oV
10G 10G .
Terminal block
A2 B2
z2 NC Note The I/O power is supplied from the 1/O power supply con-
nected to the 1/0O power supply terminals on the Communica-
tions Coupler Unit or an Additional I/O Power Supply Unit.
: 4 84\/\/7 NX bus connector
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6 Incremental Encoder Input Units

6 - 22

I Wiring Examp

le

The following is a wiring example.

Additional /O
Power Supply Unit

Incremental Encoder Input Unit

1/0 power _|__ elov Iov
supply (24 VDC) '|;

meOG 10G

10V 10V

10G 10G

——
Encoder 1 }
10 A1 B1err
—reZ1 NC ’7
°I0V I0Ve
°|0G 10Ge
T®A2 B2em
10 Z2 NC
Encoder 2

Note 1. The encoder inputs on Units with voltage inputs are PNP connections.

2. To supply power to connected external devices, connect an 24-VDC I/O power supply to the Communi-
cations Coupler Unit or an Additional /0O Power Supply Unit to supply power to the Incremental Encoder

Input Unit.
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6 Incremental Encoder Input Units

6-6 1/0 Refreshing Method Setting

There are the following methods to exchange data between Incremental Encoder Input Units and the
Controller: Free-Run refreshing, synchronous I/O refreshing, and task period prioritized refreshing.

This section describes how to set the 1/O refreshing method for Incremental Encoder Input Units, the
I/0O refreshing methods, and the differences in 1/O refreshing methods for different Controllers.

6-6-1 Setting the /0 Refreshing Methods

This section describes the settings of the 1/O refreshing method for each Communications Coupler Unit.

® EtherCAT Coupler Unit

When an Incremental Encoder Input Unit is connected to an EtherCAT Coupler Unit, the 1/O refresh-
ing method depends on the Enable Distributed Clock setting.

The following table lists the possible combinations.

DC enabled/disabled 1/0 refreshing method
Enabled (DC for synchronization) Synchronous /O refreshing
Enabled (DC with priority in cycle time) Task period prioritized refreshing
Disabled (FreeRun) Free-Run refreshing

Buag pous Builysayey O/l 9-9

L~ Version Information

Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required to use task
period prioritized refreshing. If you use unit version 1.1 or earlier and an NX-ECC203 EtherCAT
Coupler Unit, operation is performed with synchronous I/O refreshing.

® EtherNet/IP Coupler Unit

When an Incremental Encoder Input Unit is connected to an EtherNet/IP Coupler Unit, you can use
only Free-Run refreshing. There is no setting.

I Refresh Cycle

The following table lists the refresh cycles for Free-Run refreshing, synchronous 1/O refreshing, and
task period prioritized refreshing.

spoule Buiysayey O/l Ul Bumes 1-9-9

1/0 refreshing method Refresh cycle
Free-Run refreshing Always 125 ps’!
Synchronous I/O refreshing 2 250 us to 10 ms™3
Task period prioritized refreshing*2 125 pus to 10 ms 4

*1. The value is always 250 us for unit version 1.1 or earlier.

*2. The refresh cycle depends on the specifications of the EtherCAT master and EtherCAT Coupler Unit. It also
depends on the Unit configuration.

*3. The range is 250 pus to 4 ms for unit version 1.1 or earlier. The range is also 250 ps to 4 ms for unit version 1.2
or later if you use the NX-ECC201/202 EtherCAT Coupler Unit.

*4. The range for the NX-EC02[2 is 250 ps to 10 ms.
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6 Incremental Encoder Input Units

|E| Precautions for Correct Use

+ If you use a Position Interface Unit and EtherCAT Coupler Unit together and you use
Free-Run refreshing, set the task period to a value that is greater than or equal to the refresh
cycle of the Position Interface Unit.

« If you use synchronous I/O refreshing or task period prioritized refreshing, set the task period
to a value within the specified refresh cycle range of the Position Interface Unit.

* If you set task period prioritized refreshing for the NX-EC02[12 and operate at 125 us, a
WDT error will occur in the Incremental Encoder Input Unit and the TS indicator will light red.
An NX Unit Minor Fault error event will occur in the Communications Coupler Unit at the
same time.

For the communications cycle specifications of the built-in EtherCAT port on an NJ/NX-series CPU
Unit, refer to the NJ/NX-series CPU Unit Built-in EtherCAT Port User's Manual (Cat. No. W505). For the
communications cycle specifications of the EtherCAT Coupler Unit, refer to the NX-series EtherCAT
Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later).

6-6-2 Free-Run Refreshing

Use Free-Run refreshing to exchange data without worrying about the timing of when the Incremental
Encoder Input Unit obtains the position data.

Position data is obtained according to the Unit’s cycle, regardless of the Controller’s processing inter-
val.

Data is exchanged with the Controller based on the 1/O refreshing timing of the Controller.

The data that is exchanged is the position data that was obtained in the last Unit cycle when 1/0O
refreshing is performed.

Controller cycle
time

1/0 refreshing Daa 1/O refreshing Daa

Controller processing processing
S;osition data Sy

N I I N I I N N N { I
Incremental Encoder > > > > > > > > > ¢
Input Unit Cycle to obtain position data and to execute commands

El Precautions for Correct Use

If you use a Position Interface Unit and EtherCAT Coupler Unit together and you use Free-Run
refreshing, set the task period to a value that is greater than or equal to the refresh cycle of the
Position Interface Unit.

L~ Version Information

The refresh cycle is always 125 us for unit version 1.2 or later.
The refresh cycle is always 250 us for unit version 1.1 or earlier.
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6 Incremental Encoder Input Units

I Setting with the Sysmac Studio

Use the following procedure to select Disabled (FreeRun) from the Enable Distributed Clock setting for
the EtherCAT Coupler Unit and use Free-Run refreshing for Incremental Encoder Input Units con-
nected to an EtherCAT Coupler Unit.

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio

:V‘J i o

Multiview Explorer ~| Toolbox

Node Address!Network confiquration All vendors

-1
v
neviconvoiec |~ | ] | 1 = N

Master Ttem name Al ‘
nd Setup .] 0 | Device name __ [E001 [ Terminal Coupler
| NX-ECC203 Rev:1.3 Model name Z 1 Servo Drives
<) CPU/Expansion Racks Product name NX-ECC203 Et... [ Frequency Inverter

Revision 13 = Digi
& JO M: Digital IO
/0 Map PDO Communic... PDO Communi... = Analog I0
» A Controller Setup Node Address 1 — =

L]
Motion Control Setup Enable/Disable ...  [Enabled v Input Keyword
Serial Number 0x00000000 B [Show all versions
IC_Axis000 (,MC1) — -
% Axes Group Settings
¢/ Cam Data Settings Enable Distribut...  [Enabled (OC v
> Event Settings Reference Clock  Exist
%, Task Settings Setti Setting NX-ECC203 Revil.3
ng Paramet...
{7 Data Trace Settings Edit Setting Pai D

» Programming Backup Paramet...
Setting m R88D-KNO1H-ECT-L Revil.1

Slave Terminal C.. ¢ crans T
Device name ——————————————— ﬂ R88D-KNO1L-ECT Revi2.1
Set a name for the slave.

PDO Map Settings

Setting ﬂ R88D-KNO1H-ECT Revi21

m R88D-KNO1L-ECT-L Rev:l.1

o
S

&
=
(o]
A
o
e
=
@
o
3.
5

@
=
@
-
=
o
<
[7d
o
=
5

@

I:l R88D-KNO2H-ECT Revi2.1

Output Model name : NX-ECC
L] Product name: NX-EC
LA Revision: 12
Vendor: OMRON Coi
— Comment : EtherCAT ¢
H Filter 1o . A

Product name NX-ECC203 Et...

Revision 13

PDO Communic...  PDO Communi...
Node Address
Enable/Disable S... [Enabled v

Serial Number 0x00000000

2 Click the EtherCAT Coupler Unit under Configurations and Setup. o
L . . o

Change the Enable Distributed Clock setting to Disabled (FreeRun). -
®

» Toolbox ;IU

Node Address!Network confiquration 1 All vendors 5
= l_lﬁ::;v Item name Value g

| vice name EOD. —h

| NX-ECC203 Revi1.3 B;Zdel e o

%

=

«Q

PDO Map Settings

Enable Distribut...  |EEC I EiRg

Reference Clock Enabled (DC for synchronization)
Enabled (DC with priority in cycle time)

Setting Paramet... |2 n

Setting

Backup Paramet...
Settil
Slave Terminal C... m;:g,
rEnable Distributed Clock
Select to enable or disable the
distributed clock (DC).

As a result, Free-Run refreshing is used.
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6 Incremental Encoder Input Units

6-6-3 Synchronous I/O Refreshing

With synchronous /O refreshing, the status of workpieces in multiple locations is monitored. Use this
method to synchronize Controller processing with the timing of when position data is obtained by more
than one Incremental Encoder Input Unit.

Controller cycle
time”™

I/O refreshing Del 1/O refreshing Dal

Controller processing processing
Position dJ Position day/v

- ]

—> —>
Cycle to obtain position data Cycle to obtain position data
and to execute comrhands and to execute commands
Incremental Encoder
Input Units Synchronization cycle

*1. For an NX-series CPU Unit, the task period of the primary periodic task or priority-5 periodic task is applica-
ble. For an NJ-series CPU Unit, only the task period of the primary periodic task is applicable.

Note Referto Operation of Synchronous I/O Refreshing on page 5-7 for details.

|E| Precautions for Correct Use

If you use synchronous I/O refreshing, set the task period to a value within the specified refresh
cycle range of the Position Interface Unit.
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6 Incremental Encoder Input Units

I Setting with the Sysmac Studio

Use the following procedure to select Enabled (DC for synchronization) from the Enable Distributed
Clock setting for the EtherCAT Coupler Unit and use synchronous /O refreshing for Incremental

Encoder Input Units connected to an EtherCAT Coupler Unit.

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

[E=8 (I 5

|y
| L]

Multiview Explorer

new_Controller 0 v

' Configurations and Setup

PU/Expansion Racks
& /O Map
» A Controller Setup
¥ {it Motion Control Setup
is Settings
MC_Axis000 (O,MC1)
es Group Settings
¢ Cam Data Settings
> Event Settings
™, Task Settings
7 Data Trace Settings

» Programming

Master Item name

Model name

Product name NX-ECC203 Et...
Revision 13

PDO Communic... PDO Communi...
Node Address

Enable/Disable S...

Serial Number

NX-ECC203 Rewv:13

PDO Map Settings

Enable Distribut...  [Enabled (0C| ¥
Reference Clock  Exist

Setting

Edit Setting Pai
Setting

Setting Paramet...

Backup Paramet..

Setti

Slave Terminal C.. g

r Device name
Set a name for the slave.

Output

I Fiiter # .'ﬁ‘?ﬁg

= Toolbox

[ Terminal Coupler
[ Servo Drives

2 Frequency Inverter
= Digital [0

= Analog 10

B Show all versions

D NX-ECC203 ReviL.3

El R88D-KNO1H-ECT Revi2.1
[E RB88D-KNO1H-ECT-L Rev:L.1
n R88D-KNO1L-ECT Revi2.1
EE R88D-KNO1L-ECT-L Rev:1.1

ﬂ R88D-KNO2H-ECT Revi2.1

Model name : NX-ECC
L Product name : NX-EC
r Revision : 1.2
Vendor: OMRON Cot
Comment : EtherCAT (
(T -

2 Click the EtherCAT Coupler Unit under Configurations and Setup.

Change the Enable Distributed Clock setting to Enabled (DC for synchronization).

~ Toolbox
Node Address|Network configuration | All vendors
= Master
Master Item name Value
Device name
NX-ECC203 Rev:1.3 Model name NX-ECC203

NX-ECC203 Et...
Revision 13

PDO Communic...  PDO Communi...
L |

Product name

Node Address 1
Enable/Disable S...
Serial Number

Enabled v
0x00000000

PDO Map Settings

Enable Distribut...  [EEC 0 g

Reference Clock Enabled (DC for synchronizat
Enabled (DC with priority in cycle tRse)
Setting Paramet... | Disabled (FreeRun)

T 3G T

Setting
Backup Paramet...
_ Setting
Slave Terminal C. ¢4z ctous Tarer
Enable Distributed Clock
Select to enable or disable the
distributed clock (DC).

As a result, synchronous I/O refreshing is used.
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6 Incremental Encoder Input Units

6-6-4 Task Period Prioritized Refreshing

With this 1/O refreshing method, shortening the task period is given priority over synchronizing the 1/0O
timing with other NX Units. With this I/O refreshing method, the timing of I/O is not consistent with the
timing of I/O for NX Units that use simultaneous I/O refreshing.

Controller cycle
time”™

1/0 refreshing Dat I/O refreshing Daa

Controller processing processing
Position data/v Position daty/r

. ]

—> D —
Cycle to obtain position data Cycle to obtain position data
and to execute comrhands and to execute commands
Incremental Encoder
Input Units Synchronization cycle

*1. For an NX-series CPU Unit, the task period of the primary periodic task or priority-5 periodic task is applica-
ble. For an NJ-series CPU Unit, only the task period of the primary periodic task is applicable.

Note Refer to Operation for Task Period Prioritized Refreshing on page 5-10 for details.

m Precautions for Correct Use

+ If you use task period prioritized refreshing, set the task period to a value within the specified
refresh cycle range of the Position Interface Unit.

+ If you use task period prioritized refreshing for the NX-EC02[J2, the refresh cycle is 250 us to
10 ms. If you operate the NX-EC02[12 at 125 us, a WDT error will occur in the Incremental
Encoder Input Unit and the TS indicator will light red. An NX Unit Minor Fault error event will
occur in the Communications Coupler Unit at the same time.
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6 Incremental Encoder Input Units

I Setting with the Sysmac Studio

Use the following procedure to select Enabled (DC with priority in cycle time) from the Enable Distrib-
uted Clock setting for the EtherCAT Coupler Unit and use task period prioritized refreshing for Incre-
mental Encoder Input Units connected to an EtherCAT Coupler Unit.

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio =

:VQ | -]

- 3| Toolbox
Alvendors
= ‘ B

v
Master

Master

v Configurations and Setup .] De . [ (1] T‘ef;‘nl;;al Coupler
LE T 1

INX-ECC203 Rev:13 NX-ECC203 [ Servo Drives

Multiview Explorer

new_Controller 0

Product name NX-ECC203 Et... O e
& O Map Revision 13 = Digital 10

PDO Communic..  PDO Communi... = Analog 10
5 alo
» 7 Controller Setup Node Address 9

'¥ £ Motion Control Setup Enable/Disable S... g Input Keyword

Serial Number

5 Axes Group Settings PDO Map Settings

¢ Cam Data Settings Enable Distribut...  [Enabled (OC| ¥

> Event Settings Reference Clock  Exist

B, Task Settings Setti Setting NX-ECC203 ReviL3
ng Paramet... ¢

7 Data Trace Settings Edit Setting Pai ||

. Setting RB8D-KNO1H-ECT Rev:2.1
» Programming Backup Paramet... = ﬂ

Setti R88D-KNO1H-ECT-L Rev:l.1l
Slave Terminal C.. gy s rores (B

rDevice name ——————— [] R88D-KNO1L-ECT Revi2.1

Set a name for the slave.
@ R88D-KNO1L-ECT-L Rev:1.1

o
S

&
=
(o]
A
o
e
=
@
o
3.
5

@
=
@
-
=
o
<
[7d
o
=
5

@

ﬂ R88D-KNO2H-ECT Revi2.1

Output Model name : NX-ECC
L] Product name: NX-EC

LA Revision: 12
Vendor: OMRON Coi

7 Comment : EtherCAT ¢
n alter 4 (1T Ia = S

2 Click the EtherCAT Coupler Unit under Configurations and Setup.
Change the Enable Distributed Clock setting to Enabled (DC with priority in cycle time).

1 i ~ Toolbox
Node Address!Network configuration | All vendors
= l-ll Master e —
Master Item name Value
‘n ] Device name
| NX-ECC203 Revil.3 Model name NX-ECC203

Product name NX-ECC203 Et...

Revision Lo = Digital 10
PDO Communic... PDO Communi... | = AnalogIO
Node Address 1 =
Enable/Disable S...  [Enabled v

Serial Number 0x00000000

PDO Map Settings

Enable Distribut... =0 SR

Reference Clock Enabled (DC for synchr

Setting Paramet...

R88D-K!
Backup Paramet... ﬂ

i R88D-KI
Slave Terminal C... 5 [E

~Enable Distributed Clock ———— ﬂ R88D-K

Select to enable or disable the e
distributed clock (DC). FEE—

As a result, task period prioritized refreshing is used.

19]]0J3U0) By} Uo paseg SpPoyYis\ BU!L{SSJJSH Q/| Ul sadualaylgq G-9-9

6-6-5 Differences in I/O Refreshing Methods Based on the Controller

The type of controller that is connected affects the I/O refreshing method, parameter settings, data
access methods, and supported functions.

This section describes this information for various controllers.
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I Using an NJ/NX-series Controller with the MC Function Module

When you use an NJ/NX-series Controller with the MC Function Module, you must set the Unit as an
encoder axis. Set the axis parameter settings and assign an axis variable from the Sysmac Studio.

Refer to the NJ/NX-series CPU Unit Motion Control User’s Manual (Cat. No. W507) for detailed setting
procedures.

Observe the following precautions when you use an Incremental Encoder Input Unit with the MC Func-

tion Module.

» Connect the Incremental Encoder Input Unit after an EtherCAT Coupler Unit.

» The Unit is treated as an axis (encoder axis) from the user program, so you cannot handle the I/O
data from the Incremental Encoder Input Unit directly. Use motion control instructions and an axis
variable to manipulate this data.

» For an NX-series CPU Unit, you can execute motion control in the primary periodic task and priority-5
periodic task.

+ Some functions are fixed and no selections are available. For example, gate control requires that you

always enable the counter. Counter reset and preset operations are calculated in the MC Function
Module and therefore do not change any data in the Incremental Encoder Input Unit.

Yes: Can be used, Partial: Can be used with restrictions, No: Cannot be used

EtherCAT Coupler Unit
Function g Synchronous I/0 Task period prioritized
Free-Run refreshing refreshing e
Counter type setting No Partial Partial 3
Pulse input method setting No Yes Yes
Encoder count direction No Yes Yes
Gate control No No ™ No "4
Counter reset No No ™ No ™
Counter preset No No ™ No ™
Latching No Partial Partial
External input function selec- No Partial 7 Partial =7
tion
Pulse rate measurement No No No
Pulse period measurement No No No
I/0 refreshing method setting No Partial - Partial 1
Time stamping @ No Yes Yes

*1. If you use the Unit as an axis in the MC Function Module, either synchronous I/O refreshing or task period pri-
oritized refreshing is used as the I/O refreshing method.

*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*3. Select a ring counter if you use the Incremental Encoder Input Unit as an axis in the MC Function Module.

*4. The gate requires that you always enable the counter. The counter is enabled by default for an Incremental
Encoder Input Unit, so you do not need to change this setting.

*5. This is performed in the MC Function Module data. It will not function in the Unit.

*6. You can use latching for external inputs and phase-Z inputs only. You cannot perform latching with an encoder
counter operation command.

*7. When you use the Unit as an axis in the MC Function Module, select either a general input or latch input for
the external input. Select a latch input to use latching. Otherwise, select a general input.

*8. An EtherCAT Coupler Unit with unit version 1.1 or later is required.

You can control latching for an encoder axis with the following motion control instructions.
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Motion control instructions Function
MC_TouchProbe Enabling external latches
MC_AbortTrigger Disabling external latches

Refer to the NJ/NX-series Motion Control Instructions Reference Manual (Cat. No. W508) for details on
the motion control instructions.

El Precautions for Correct Use

* If you assign an NX Unit connected to an EtherCAT Coupler Unit as an 1/O device for a MC
Function Module axis, the MC Function Module manages refreshing of the I/O data. In this
case, the MC Function Module manages refreshing of the 1/0 data for the entire Slave Termi-
nal, including the EtherCAT Coupler Unit.

If any of the operations or errors in the following table occur, the MC Function Module dis-
cards the Slave Terminal I/O data at that time. Refreshing of 1/0 data resumes when valid
data is obtained again.

Buag pous Builysayey O/l 9-9

. . Using an EtherCAT Coupler Unit
Operation Using EtherCAT slaves only + NX Units
Intentional changes to » Unintentional disconnection of an | Same as at the left.
EtherCAT network con- EtherCAT slave or an EtherCAT
figuration elements cable disconnection
+ Unintentional connection of an
EtherCAT slave or an EtherCAT
cable connection
» EtherCAT slave power interrup-
tion
Intentional changes to » Disconnection of an EtherCAT Same as at the left.
EtherCAT network con- slave due to a disconnect opera- | . Restarting of EtherCAT Slave
figuration elements tion Terminal
* Connection of an EtherCAT slave | . Restarting after parameters were
due to a connect operation transferred to the Communica-
tions Coupler Unit
Unintentional changes to | None Performing an error reset when the
EtherCAT network con- Slave Terminal is stopped due to an
figuration elements error

From several milliseconds to several tens of milliseconds is required to resume refreshing of
I/O data, depending on the system configuration and the process data communications
cycle.

You can include an NX Unit that is not assigned to an axis in a Slave Terminal that is man-
aged by the MC Function Module, but keep in mind the above characteristics of the refresh-
ing of /O data when you do so.

+ If you want to avoid the effects of the refreshing of I/O data that is managed by the MC Func-
tion Module on NX Units that are not assigned to axes, place those NX Units on another
Slave Terminal. To use different Slave Terminals, use different EtherCAT Coupler Units and
configure the Slave Terminals so that one contains only NX Units that are assigned to axes
and one contains only NX Units that are not assigned to axes.

» To assign a Position Interface Unit to an axis in the MC Function Module, you must assign
NX Unit I/O Data Active Status CJL10in the EtherCAT Coupler Unit. Replace “CICIC1” with 15,
31, 63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.
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I Using an NJ/NX-series Controller without the MC Function Module

Set the parameters and assign I/O data for the user program from the Sysmac Studio.
Assign the 1/0 data in the NJ/NX-series Controller as device variables for the Unit.
Refer to the NJ/NX-series CPU Unit Software Users Manual (Cat. No. W501) for details.

The following table lists the usage restrictions for functions based on their combination with the Ether-
CAT Coupler Unit.

Yes: Usable, No: Not usable

EtherCAT Coupler Unit
Function . Synchronous 1/0 Task period prioritized

Free-Run refreshing . L

refreshing refreshing”’
Counter type setting Yes Yes Yes
Pulse input method setting Yes Yes Yes
Encoder count direction Yes Yes Yes
Gate control Yes Yes Yes
Counter reset Yes Yes Yes
Counter preset Yes Yes Yes
Latching Yes Yes Yes
External input function selection Yes Yes Yes
Pulse rate measurement Yes Yes Yes
Pulse period measurement Yes Yes Yes
I/O refreshing method setting 2 Yes Yes Yes
Time stamping 3 No Yes Yes

*1. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*2. This setting determines the I/O refreshing method.
*3. An EtherCAT Coupler Unit with unit version 1.1 or later is required.
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I Other Controllers

The procedure to set parameters and assign data for the user program depends on the system. Manip-
ulate the Position Interface Unit device parameters through the I/O and message communications pro-
vided by the Controller.

Refer to A-2 Object Lists on page A-28 for details.

The following table lists the usage restrictions for functions based on their combination with the Com-
munications Coupler Unit.

Yes: Usable, No: Not usable

. EtherNet/IP
EtherCAT Coupler Unit Coupler Unit
Function Free-R.un Synchronqus I:f:; : : '::fc:er:;-_ Free-R.un o
refreshing 1/0 refreshing . refreshing b
ing 6
Counter type setting Yes Yes Yes Yes 2
Pulse input method setting Yes Yes Yes Yes 3
Encoder count direction Yes Yes Yes Yes %
Gate control Yes Yes Yes Yes ‘;
Counter reset Yes Yes Yes Yes %
Counter preset Yes Yes Yes Yes 8
Latching Yes Yes Yes Yes e
External input function selection Yes Yes Yes Yes §'
Pulse rate measurement Yes Yes Yes Yes
Pulse period measurement Yes Yes Yes Yes
1/0 refreshing method setting Yes Yes Yes No
Time stamping 2 No Yes Yes No

*1. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*2. An EtherCAT Coupler Unit with unit version 1.1 or later is required.
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6-7 1/O Data Specifications

This section describes the data items that you can allocate to I/O, the data configurations, and the axis
settings.

6-7-1 Data Items for Allocation to I/O

You can allocate the following 15 data items to the 1/O for an Incremental Encoder Input Unit.
The data items are described in the following sections.

@ Additional Information

* If you use an EtherCAT Coupler Unit, you can use the Read NX Unit Object instruction or the
Write NX Unit Object instruction to access data that is not assigned as I/O. Refer to the
NJ/NX-series Instructions Reference Manual (Cat. No. W502) for details on the Read NX
Unit Object instruction or the Write NX Unit Object instruction.

For the index numbers, refer to A-2-2 Incremental Encoder Input Units on page A-29.

+ If you use an EtherNet/IP Coupler Unit, you cannot access data that is not assigned to 1/O.

I NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142

The data items that you can allocate to 1/O for a One-input Unit are listed in the following table.

A Data it Size Data t -1 MC Function
rea ata e (bytes) | o YPe | Default Ty yule PDO 2

Input Encoder Counter Status 1 BYTE Yes
Reset/External Input Status 1 BYTE Yes
Encoder Present Position 4 DINT Yes Yes
Pulse Period Measurement Status 1 BYTE Yes
Latch Status 2 WORD Yes Yes
Latch Input 1 Data 4 DINT Yes Yes
Latch Input 2 Data 4 DINT Yes Yes
Internal Latch Data 4 DINT
Pulse Rate 4 UDINT
Pulse Period Measured Value 4 UDINT
Time Stamp ™3 8 ULINT

Output Encoder Counter Operation Command | 2 WORD
Pulse Period Measurement Function 2 WORD Yes
Latch Function 2 WORD Yes Yes
Preset Command Value 4 DINT

*1. The Default column shows the data item that are set when the Unit is shipped from the factory. You can allocate
other data items.

*2. These PDOs are required to use the MC Function Module.
*3. An EtherCAT Coupler Unit with unit version 1.1 or later is required.
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I NX-EC0212 and NX-EC0222

The data items that you can allocate to 1/0 for a Two-input Unit are listed in the following table.

A Data i Size D " MC Function
rea ata item (bytes) ata type | Default Module PDO ‘2

Input Encoder Counter Status 1 1 BYTE Yes
Reset Status 1 1 BYTE Yes
Encoder Present Position 1 4 DINT Yes Yes
Pulse Period Measurement Status 1 1 BYTE Yes
Latch Status 1 2 WORD Yes Yes
Latch Input 1 Data 1 4 DINT Yes Yes
Latch Input 2 Data 1 4 DINT Yes Yes
Internal Latch Data 1 4 DINT
Pulse Rate 1 4 UDINT
Pulse Period Measured Value 1 4 UDINT :
Time Stamp 173 8 ULINT 3
Encoder Counter Status 2 1 BYTE Yes o
Reset Status 2 1 BYTE Yes ﬁm'
Encoder Present Position 2 4 DINT Yes Yes B
Pulse Period Measurement Status 2 1 BYTE Yes %«
Latch Status 2 2 WORD Yes Yes 2
Latch Input 1 Data 2 4 DINT Yes Yes %
Latch Input 2 Data 2 4 DINT Yes Yes
Internal Latch Data 2 4 DINT
Pulse Rate 2 4 UDINT
Pulse Period Measured Value 2 4 UDINT
Time Stamp 23 8 ULINT 2

Output Encoder Counter Operation Command 1 | 2 WORD =
Pulse Period Measurement Function 1 2 WORD Yes S
Latch Function 1 2 WORD Yes Yes =
Preset Command Value 1 4 DINT 3
Encoder Counter Operation Command 2 | 2 WORD g
Pulse Period Measurement Function 2 2 WORD Yes ;=>
Latch Function 2 2 WORD Yes Yes 8
Preset Command Value 2 4 DINT S

*1. The Default column shows the data item that are set when the Unit is shipped from the factory. You can allocate %

other data items.
*2. These PDOs are required to use the MC Function Module.
*3. An EtherCAT Coupler Unit with unit version 1.1 or later is required.
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6-7-2 Data Details

This section describes the data configuration for each of the 15 data items for 1/O allocation.

I Encoder Counter Status

The bit configuration of the Encoder Counter Status parameter is given in the following table.

n: Channel number

Byte

Bit 7

Bit 6

Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit 0

DIRn

OFERn

UFERnN

PRERn

PACKn

LACKn

RACKn

CRUNN

Abbr.

Data

Description

CRUNN Counter Enabled 1: Counter operating.

0: Counter stopped.

This is the completion flag for the Internal Reset Execution bit of
the Encoder Counter Operation Command parameter.

RACKn Internal Reset Completed

0 to 1: Reset execution completed.

1 to 0: The Internal Reset Execution bit in the Encoder Counter
Operation Command parameter is set to 0.

This is the completion flag for the Internal Latch Execution bit of
the Encoder Counter Operation Command parameter.

LACKn Internal Latch Completed

0 to 1: Latch execution completed.
1 to 0: The Internal Latch Execution bit in the Encoder Counter
Operation Command parameter is set to 0.

This is the completion flag for the Preset Execution bit of the
Encoder Counter Operation Command parameter.

PACKn Preset Completed
0 to 1: Preset execution completed.

1 to 0: The Preset Execution bit in the Encoder Counter Opera-
tion Command parameter is set to 0.

1: Setting error occurred.

PRERnN Preset Command Value Invalid

Flag 0: No setting errors occurred.

UFERnN Counter Underflow Flag 1: Counter underflow error occurred.

0: Counter underflow error did not occur.
1: Counter overflow error occurred.

OFERnN Counter Overflow Flag

0: Counter overflow error did not occur.

This bit indicates the count direction based on the last pulse
1

DIRn Count Direction Flag
input. :

1: Reverse direction

0: Forward direction

*1. The indicated count direction is based on the setting of the Encoder Count Direction parameter.
Because this is the count direction for the last pulse input, the direction given by the Count Direction bit and
the difference between the previous and current values of the Encoder Present Position parameter may not
agree if there is oscillation in the pulse input from the encoder.

NX-series Position Interface Units User’s Manual (W524)



I Reset/External Input Status

6 Incremental Encoder Input Units

The bit configuration of the Reset/External Input Status parameter is given in the following table.

® One-input Input Unit

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 ZSFLG ERFLG ZSEND EREND EXTEN EXT2 EXT1 EXTO
Abbr. Data Description
EXTO External Input 0 Status 1: External input O ON.
0: External input 0 OFF.
EXT1 External Input 1 Status 1: External input 1 ON.
0: External input 1 OFF.
EXT2 External Input 2 Status 1: External input 2 ON.
0: External input 2 OFF.
EXTEN External Input Enabled ! 1: External input enabled.
0: External input disabled.
EREND External Reset Enabled 1: Reset for external reset enabled.
0: Reset for external reset disabled.
ZSEND Phase Z Reset Enabled 1: Reset for phase-Z signal enabled.
0: Reset for phase-Z signal disabled.
ERFLG External Reset Completed Flag | 1: Reset for external reset occurred.
0: Reset for external reset did not occur.
ZSFLG Phase Z Reset Completed Flag | 1: Reset for phase-Z signal occurred.
0: Reset for phase-Z signal did not occur.

*1. The external input is enabled if the External Input Function Selection parameter is set correctly and the external
input is enabled. If the External Input Function Selection parameter is set more than once for the same input,

the external input is disabled.

® Two-input Input Unit

n: Channel number

suoneoyioads ejeq O/l L-9

s|leje@ ejed ¢-2-9

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 ZSFLGn | - ZSENDn | --- ---
Abbr. Data Description
ZSENDn | Phase Z Reset Enabled 1: Reset for phase-Z signal enabled.
0: Reset for phase-Z signal disabled.
ZSFLGn | Phase Z Reset Completed Flag | 1: Reset for phase-Z signal occurred.
0: Reset for phase-Z signal did not occur.
I Encoder Present Position
The bit configuration of the Encoder Present Position parameter is given in the following table.
n: Channel number
Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 [ Bit0
0 CVn (Chn Encoder Present Position LL)
+1 CVn (Chn Encoder Present Position LH)
+2 CVn (Chn Encoder Present Position HL)
+3 CVn (Chn Encoder Present Position HH)
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Abbr.

Data

Description

CVn

Chn Encoder Present Position

This contains the present position of the encoder for channel n.

I Pulse Period Measurement Status

The bit configuration of the Pulse Period Measurement Status parameter is given in the following table.

n: Channel number

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - PPOFn PPCAKn | PPENFn
Abbr. Data Description
PPENFn | Pulse Period Measurement 1: Pulse period measurement enabled.
Enabled 0: Pulse period measurement disabled.
PPCAKn | Pulse Period Measurement 1: Pulse period measurement value clear completed.
Value Clear Completed 0: Pulse period measurement value clear bit is 0.
PPOFn Pulse Period Measurement 1: Pulse period measurement value overflow occurred.
Value Overflow Flag 0: Pulse period measurement value overflow did not occur.

I Latch Status

The bit configuration of the Latch Status parameter is given in the following table.

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 -—- L1FLG L1EN
+1 -—- L2FLG L2EN
Abbr. Data Description
L1EN Latch Input 1 Enabled 1: Latch input 1 enabled.
0: Latch input 1 disabled.
L1FLG Latch Input 1 Completed Flag 2 | 1: Data was latched for latch input 1.
0: No data was latched for latch input 1.
L2EN Latch Input 2 Enabled 3 1: Latch input 2 enabled.
0: Latch input 2 disabled.
L2FLG Latch Input 2 Completed Flag 4 | 1: Data was latched for latch input 2.
0: No data was latched for latch input 2.

*1. This bit changes according to the setting of the Latch Input 1 Enable bit for latching. Refer to Latch Function

on page 6-41 for information on latching.
*2. This bit is cleared when the Latch Input 1 Enable bit changes from 1 to 0.

*3. This bit changes according to the setting of the Latch Input 2 Enable bit for latching. Refer to Latch Function

on page 6-41 for information on latching.
*4. This bit is cleared when the Latch Input 2 Enable bit changes from 1 to 0.

I Latch Input 1 Data

The bit configuration of the Latch Input 1 Data parameter is given in the following table.

n: Channel number

Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
0 ELV1n (Chn Latch Input 1 Data LL)
+1 ELV1n (Chn Latch Input 1 Data LH)
+2 ELV1n (Chn Latch Input 1 Data HL)
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Byte Bit7 | Bit6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0
+3 ELV1n (Chn Latch Input 1 Data HH)
Abbr. Data Description
ELV1n Chn Latch Input 1 Data This contains the latch 1 data for channel n.

I Latch Input 2 Data

The bit configuration of the Latch Input 2 Data parameter is given in the following table.

n: Channel number

Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 [ Bit0
0 ELV2n (Chn Latch Input 2 Data LL)
+1 ELV2n (Chn Latch Input 2 Data LH)
+2 ELV2n (Chn Latch Input 2 Data HL)
+3 ELV2n (Chn Latch Input 2 Data HH)
Abbr. Data Description
ELV2n Chn Latch Input 2 Data This contains the latch 2 data for channel n.

I Internal Latch Data

The bit configuration of the Internal Latch Data parameter is given in the following table.

suonesydads eyeq O/ 2-9

n: Channel number

Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 [ Bit0
0 ILVn (Chn Internal Latch Data LL)
+1 ILVn (Chn Internal Latch Data LH)
+2 ILVn (Chn Internal Latch Data HL) 2
+3 ILVn (Chn Internal Latch Data HH) g
&
Abbr. Data Description 9
ILVn Chn Internal Latch Data This contains the internal latch data for channel n. %)_’

The time is 64-bit TIME data. (Unit: ns)

I Pulse Rate

The bit configuration of the Pulse Rate parameter is given in the following table.

n: Channel number

Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0
0 PRn (Chn Pulse Rate LL)
+1 PRn (Chn Pulse Rate LH)
+2 PRn (Chn Pulse Rate HL)
+3 PRn (Chn Pulse Rate HH)
Abbr. Data Description
PRn Chn Pulse Rate This contains the pulse rate for channel n.
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6 - 40

I Pulse Period Measured Value

The bit configuration of the Pulse Period Measured Value parameter is given in the following table.

n: Channel number

Byte Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
0 PPVn (Chn Pulse Period Measured Value LL)
+1 PPVn (Chn Pulse Period Measured Value LH)
+2 PPVn (Chn Pulse Period Measured Value HL)
+3 PPVn (Chn Pulse Period Measured Value HH)
Abbr. Data Description
PPVn Chn Pulse Period Measured This contains the pulse period measured value for channel n.

Value

I Time Stamp

The bit configuration of the Time Stamp parameter is given in the following table.

Refer to 6-9-12 Time Stamping on page 6-75 for details on time stamps.

Note An EtherCAT Coupler Unit with unit version 1.1 or later is required.

n: Channel number

Byte Bit 7 | Bit 6 Bit 5 | Bit 4 Bit 3 Bit 2 Bit 01 Bit 0
0 TMSn (Chn Time Stamp, 1st byte)
+1 TMSn (Chn Time Stamp, 2nd byte)
+2 TMSn (Chn Time Stamp, 3rd byte)
+3 TMSn (Chn Time Stamp, 4th byte)
+4 TMSn (Chn Time Stamp, 5th byte)
+5 TMSn (Chn Time Stamp, 6th byte)
+6 TMSn (Chn Time Stamp, 7th byte)
+7 TMSn (Chn Time Stamp, 8th byte)
Abbr. Data Description
TMSn Chn Time Stamp Contains the time stamp for when Chn changed.

It stores the DC time. (Unit: ns)

I Encoder Counter Operation Command

The bit configuration of the Encoder Counter Operation Command parameter is given in the following

table.
n: Channel number
Byte Bit7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 ZSCRn ERCRnN ZSENnN ERENN PSETn INLAN INRSn CENnN
1 o - — — — o o o
Abbr. Data Description
CENnN Counter Enable 1: Enable counter command.
0: Disable counter command.
INRSN Internal Reset Execution 0 to 1: Reset of present value started.
INLAN Internal Latch Execution 0 to 1: Internal latch started.
PSETn Preset Execution 0 to 1: Preset of present value started.
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Abbr. Data Description
ERENnN External Reset Enable 1: Reset for external reset enabled.

0: Reset for external reset disabled.

ZSENn Phase Z Reset Enable 1: Reset for phase-Z signal enabled.

0: Reset for phase-Z signal disabled.

ERCRn External Reset Completed Flag | O to 1: External Reset Completed Flag cleared.
Clear
ZSCRn Phase Z Reset Completed Flag | O to 1: Phase Z Reset Completed Flag cleared.
Clear

m Precautions for Correct Use

The Encoder Counter Operation Command parameter is normally used by assigning it as 1/0
data. However, do not assign this parameter as 1/0O data when you assign it to an MC Function

Module axis.
When you assign the parameter to an MC Function Module axis, manipulate the parameter

through the MC Function Module axis and not in the parameter itself. kit
S
o
a2
- - 2
I Pulse Period Measurement Function g
o,
The bit configuration of the Pulse Period Measurement Function parameter is given in the following g
table. o
@
n: Channel number
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 --- --- --- PPOFRn | PPVCRn | PPENnN
1 — — — — - - — —
@
Abbr. Data Description ;
PPENnN Pulse Period Measurement 1: Pulse period measurement enabled. g
Enable ™ 0: Pulse period measurement disabled. %
PPVCRn | Pulse Period Measurement 0 to 1: Pulse period measured value and pulse period measure- %
Value Clear 2 ment counter are cleared. ¢
PPOFRn | Pulse Period Measurement 0 to 1: Pulse period measurement value overflow flag is cleared.
Value Overflow Flag Clear 2

*1. If the Edge Detection Method parameter is set to 0, the function is disabled regardless of the status of this bit.
*2. This can be performed only when pulse period measurement is enabled.

I Latch Function

The bit configuration for the Latch Function parameter is given in the following table.

n: Channel number

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 - LSEL1n LTRG1n LEN1n
+1 - - - LSEL2n LTRG2n LEN2n
Abbr. Data Description
LEN1n Latch Input 1 Enable 1: Enable the latch input 1.

0: Disable the latch input 1.

LTRG1n | Latch Input 1 Trigger Condition™! | 0: One-shot Mode
1: Continuous Mode
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Abbr. Data Description

LSEL1In | Latch Input 1 Trigger Selection™ | 0: External input
: Phase-Z input

LEN2n Latch Input 2 Enable : Enable the latch input 2.

: One-shot Mode
: Continuous Mode

LTRG2n | Latch Input 2 Trigger Condition

0
1
1
0: Disable the latch input 2.
0
1
0

LSEL2n | Latch Input 2 Trigger Selection™ | 0: External input

1: Phase-Z input

*1. The setting is enabled when the Latch Input 1 Enable bit changes from 0 to 1.
*2. The setting is enabled when the Latch Input 2 Enable bit changes from 0 to 1.

I Preset Command Value

The big configuration of the Preset Command Value parameter is given in the following table.

n: Channel number

Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1
0 PSVn (Chn Preset Command Value LL)
+1 PSVn (Chn Preset Command Value LH)
+2 PSVn (Chn Preset Command Value HL)
+3 PSVn (Chn Preset Command Value HH)
Abbr. Data Description
PSVn Chn Preset Command Value This contains the preset command value for channel n.

6-7-3 Axis Settings

6-42

Use the Incremental Encoder Input Unit as an encoder axis when you use the MC Function Module in
an NJ/NX-series Controller.

For information on axis parameters and how to assign axis variables, refer to the NJ/NX-series CPU
Unit Motion Control User’s Manual (Cat. No. W507).
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6-8 Setting Methods

This section describes the setting methods for the Incremental Encoder Input Units.

You can use an Incremental Encoder Input Unit as an encoder axis input device if you also use the MC
Function Module.

This section describes the settings for using an NJ/NX-series Controller and the MC Function Module to
control Incremental Encoder Input Units.

For details on the functions of the MC Function Module, refer to the NJ/NX-series CPU Unit Motion
Control User’s Manual (Cat. No. W507).

II Precautions for Correct Use

To assign a Position Interface Unit to an axis in the MC Function Module, you must assign NX
Unit I/O Data Active Status 11110 in the EtherCAT Coupler Unit. Replace “OIO” with 15, 31,
63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units. Refer to the
NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.

6-8-1 Building and Wiring the System

spoyjoN Buijes g-9

Incremental Encoder Input Units are mounted after an EtherCAT Coupler Unit to build an NX Unit Slave
Terminal. The Slave Terminal is connected through EtherCAT communications.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on how to
build NX Unit systems.

Refer to 6-5 Terminal Block Arrangement on page 6-11 for information on wiring external devices to an
Incremental Encoder Input Unit, such as encoders or external sensors for latching.

6-8-2 Counter Specifications

The functional specifications of the Incremental Encoder Input Unit are given below.

walsAg ayy Buuipy pue Buipjing 1-g-9

Function Specifications
Counter range 80000000 to 7TFFFFFFF hex
Pulse input method Phase differential pulse (multiplication x2/4), pulse + direction, or up
and down pulses
Counting speed Voltage input: 500 kHz

Line receiver input: 4 MHz
Gate control (counter enabled/disabled) | Encoder counter operation command or external input

Resetting Encoder counter operation command, external input, or phase-Z input
Preset Encoder counter operation command
Latching Encoder counter operation command, external input, or phase-Z input

6-8-3 Setting Examples

This section describes the minimum parameter settings that are required to use Incremental Encoder
Input Units with the MC Function Module.

Refer to 6-9-1 Parameters on page 6-46 for information on the parameters of the Incremental Encoder
Input Units.
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6 Incremental Encoder Input Units

I Counter Type Selection

Select the counting operation for the encoder with the Counter Type parameter. For this example,
select a ring counter.

The default for the Incremental Encoder Input Unit is a ring counter, so do not change the setting.

Refer to 6-9-2 Counter Type on page 6-47 for information on the counter types.

I Maximum Counter Value and Minimum Counter Value Settings

Use the Maximum Counter Value and Minimum Counter Value parameters to set the counting range for
the encoder.

The default range for the Incremental Encoder Input Unit is —2,147,483,648 to 2,147,483,647.
Leave these parameters at their default settings.

Refer to Ring Counter on page 6-48 for information on the maximum counter value and minimum coun-
ter value.

EI Precautions for Correct Use

To use an Incremental Encoder Input Unit with the MC Function Module, select a ring counter
(default) for the Counter Type parameter. Also, leave the Maximum Counter Value and Mini-
mum Counter Value parameters at their default settings for a range of —2,147,483,648 to
2,147,483,647. The MC Function Module may not perform control normally and unintended
operations may occur if you change the default settings.

I Pulse Input Method Selection

Set the Pulse Input Method parameter according to the output specifications of the connected encoder.
There are three pulse input methods: phase differential pulse x2/4, pulse + direction inputs, or up and
down pulses.

The default setting for the Incremental Encoder Input Unit is for a phase differential pulse multiplication
x4.

Refer to 6-9-3 Pulse Input Method on page 6-50 for information on selecting the pulse input method.

I Encoder Count Direction Settings

Use the Encoder Count Direction parameter to specify how to increment and decrement the count
value according to the rotational direction of the encoder.

The default setting for the Incremental Encoder Input Unit is a positive direction of phase A advance-
ment.

Refer to 6-9-4 Encoder Count Direction on page 6-53 for information on the encoder direction setting.

I External Input Signal Settings

Set the External Input Function Selection and External Input Logic Selection parameters.

The NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142 each have three external inputs. The
NX-EC0212 and NX-EC0222 do not have any external inputs.
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6 Incremental Encoder Input Units

The default settings for the above parameters are for a general input and N.O. (normally open), respec-
tively.

Change the input function and input logic settings to use latching with the MC Function Module or in
other cases.

Refer to 6-9-9 External Input Function Selection on page 6-62 for information on external input signals.

I I/0 Entry Mappings

This section describes 1/0 entry mapping to control encoder axes from the MC Function Module.

You must map the objects that are required for the motion control functions that you will use to process
data communications.

The I/O entry mapping is a list of required objects that is prepared in advance.

You select the 1/0 entry mappings to use in the Edit I/O Allocation Settings area of the Slave Terminal
Tab Page in the Sysmac Studio.

4 Configurations and Setup

Nodel : NX-ECC201 (E003x +
1/0 allocation status: (1) I/O data size Input 54/1024 [bytes] Output 16/1024 [bytes]
(2) Number of /O entry mappings Input 5/255 Output 2/255
/O entry mapping list

Input 264bi IndexISizel Data Typell/O entry namelComment|
ISelectionlinput/Outputl /O entry mapping name | Flag |

[0 ]

ptio =
o Input 505th Transmit PDO Mapping _Editable
Input 512th Transmit PDO Mapping —

spoyjoN Buijes g-9

OK Cancel

! — !
1/O entry mapping list I/O entries

The following 1/0O entry mappings are selected by default in the Sysmac Studio.

sajdwex3 bumes ¢-8-9

RxPDO | Latch Input
TxPDO Encoder Counter Status, Reset/External Input Status, Encoder Present Position, Latch Status, Latch
Input 1 Data, and Latch Input 2 Data

Refer to A-2 Object Lists on page A-28 for details on each object.

Use the default Sysmac Studio I/O entry mappings to use the Incremental Encoder Input Unit with the
MC Function Module.

I Relationships between MC Function Module and Process Data

The functions of the MC Function Module are related to the information in the process data objects.

Use the Sysmac Studio defaults to use the Incremental Encoder Input Unit with the MC Function Mod-
ule.
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6 Incremental Encoder Input Units

6-9 Functions

6-9-1

6 - 46

This section describes the types of counters, pulse input methods, encoder count direction, and other

functions.

El Precautions for Correct Use

Functions are restricted by the selected I/O refreshing method and Controller. Refer to 6-6-5
Differences in I/O Refreshing Methods Based on the Controller on page 6-29 for details.

Parameters

The following table lists the parameters that are used in the Incremental Encoder Input Unit.

Parameter name

Function

Setting range

Unit

Default

Reference

External Input O
Function Selection

External Input O Function
Selection

0: General input
1: Latch input 1

2: Latch input 2

3: Gate input

4: Reset input

Oto4

P. 6-62

External Input 1
Function Selection

External Input 1 Function
Selection

0: General input
1: Latch input 1

2: Latch input 2

3: Gate input

4: Reset input

Oto4

P. 6-62

External Input 2
Function Selection

External Input 2 Function
Selection

0: General input
1: Latch input 1

2: Latch input 2

3: Gate input

4: Reset input

Oto4

P. 6-62

External Input 0
Logic Selection

External Input O Logic
Selection

0: N.O. (Normally open)
1: N.C. (Normally close)

Oor1

P. 6-62

External Input 1
Logic Selection

External Input 1 Logic
Selection

0: N.O. (Normally open)
1: N.C. (Normally close)

Oor1

P. 6-62
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Parameter name

Function

Setting range

Unit Default

Reference

External Input 2
Logic Selection

External Input 2 Logic
Selection

0: N.O. (Normally open)
1: N.C. (Normally close)

Oor1

P. 6-62

Counter Type

0: Ring counter

1: Linear counter

Oor1

P. 6-47

Maximum Counter
Value

The maximum value of the
counter.

1to
2,147,483,647

Pulses |2,147,483,647

P. 6-48
P. 6-49

Minimum Counter
Value

The minimum value of the
counter.

-2,147,483,648
to0

Pulses | -2,147,483,648

P. 6-48
P. 6-49

Pulse Input Method

0: Not Supported

1: Phase differential pulse
x2

2: Phase differential pulse
x4

3: Pulse + direction
4: Up and down pulses

1t04

P. 6-50

Encoder Count
Direction

0: Positive direction of
phase A

1: Positive direction of
phase B

Oor1

P. 6-53

Time Window

This is the time window for
pulse rate measurement.

0 to 65,535

ms

P. 6-64

Average Processing
Times

This is the average pro-
cessing times for pulse rate
measurement.

0 to 100

Times

P. 6-64

Edge Detection
Method

This is the edge detection
method for pulse period
measurement.

0: Disable the function.

1: Measure every rising
edge.

2: Measure every falling
edge.

3: Measure every rising and
falling edge.

Oto3

P.6-72

*1. Set this parameter to 0 to disable pulse rate measurement.
*2. Set this parameter to 0 to disable average processing.

6-9-2 Counter Type

You can use a counter as a ring counter or linear counter.

Use the Counter Type parameter to change the counter mode.

Parameter name

Setting

Default

Remarks

Counter Type

0: Ring counter
1: Linear counter

0

Changes are applied when the power sup-
ply to the NX Unit is turned ON or the NX

Unit is restarted.
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Incremental Encoder Input Units

|E| Precautions for Correct Use

* When an Incremental Encoder Input Unit is used as an MC Function Module axis (encoder
axis) and the counter type is set to a linear counter, counting for the encoder axis stops when
the count value reaches the maximum or minimum value. At this point, the correct position of
the encoder can no longer be obtained, so the position must not be used.

» Set the encoder type to a ring counter to use the encoder as an MC Function Module
encoder axis.

MC Function Module setting Ring counter Linear counter
Use as an axis. Applicable Do not use.
Do not use as an axis. Applicable Applicable

I Ring Counter

This counter counts up and down between a maximum counter value and a minimum counter value.
The following table shows the allowed range for the maximum and minimum counter values.

Parameter name Setting Default Remarks
Maximum Counter 110 2,147,483,647 2,147,483,647 Changes are applied when the power sup-
Value (00000001 to (TFFFFFFF hex) ply to the NX Unit is turned ON or the NX
7FFFFFFF hex) Unit is restarted.
Minimum Counter -2,147,483,648 to 0 -2,147,483,648 | The unit is pulses.
Value (80000000 to (80000000 hex)
00000000 hex)

If the counter value exceeds the maximum counter value, the counter value returns to the minimum
counter value to continue the counting operation. If the counter value exceeds the minimum counter
value, the counter value returns to the maximum counter value to continue the counting operation.

Maximum Counter value

Minimum Counter value

El Precautions for Correct Use

To use the encoder as an MC Function Module axis, set the maximum counter value to
2,147,483,647 (TFFFFFFF hex) and set the minimum counter value to —2,147,483,648
(80000000 hex).
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6 Incremental Encoder Input Units

I Linear Counter

This counter counts up and down between a maximum counter value and a minimum counter value.
The following table shows the allowed range for the maximum and minimum counter values.

Parameter name Setting Default Remarks
Maximum Counter 11t02,147,483,647 2,147,483,647 Changes are applied when the power sup-
Value (00000001 to (TFFFFFFF hex) ply to the NX Unit is turned ON or the NX
7FFFFFFF hex) Unit is restarted.
Minimum Counter -2,147,483,648 to 0 -2,147,483,648 | The unit is pulses.
Value (80000000 to (80000000 hex)
00000000 hex)

If the counter value exceeds the maximum counter value, the Counter Overflow Flag turns ON. If the
counter falls below the minimum counter value, the Counter Underflow Flag turns ON.

You can preset or reset the Counter Overflow Flag and Counter Underflow Flag to clear them.

If the count value exceeds the maximum counter value or falls below the minimum counter value, the
counter value will stay fixed at the maximum and minimum counter value. However, counting continues
internally so the count value can be updated again if it falls back within the valid range.

Minimum counter value 0 Maximum counter value

suondunyg 6-9

Count

/| incremented. ————» y\
\ Count value l/

<4——1— Count decremented.
Underflow Overflow

I Setting with the Sysmac Studio

adA] J8uno) z-6-9

1 Double-click the Incremental Encoder Input Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller.0 - Sysmac Studio [ e =
. File Edit View Insert Project Controller Simulation Tools Help:

Multiview Explorer »| Toolbox

]| EE———— .
'\ Ttemname  vVawe |
T T I i Corter v
¥ 7 EtherCAT Maximum Counter Value/Ch1 Maximum Counter Value pulse
v Nodel:NicECC203 ¢ Minimum Counter Value/Chl Minimum Counter Value (2147483648 pulse
: < Pulse Input Method/Ch1 Pulse Input Method Phase Differential Puise x4 v
Unit 1: NX-OD4256  ime Window/Ch1 Time Window ms
Unit 2: NX-ID3417 | Average Processing Times/Chl Average Processing Times times
Unit 3: NX-ID3417 | Edge Detection Method/Ch1 Edge Detection Method Disable the Function
Encoder Count Direction/Ch1 Encoder Count Direction Positive Direction of Phase A
External Input 0 Function Selection/Ch1 Extenal Input O Function...  General Input
External Input 0 Logic Selection/Ch1 Extemal Input 0 Logic Selection  N.O. (Normaly Open)
External Input 1 Function Selection/Ch1 Extenal Input 1 Function...  General Input
External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selection  N.O. (Normaly Open)
< External Input 2 Function Selection/Ch1 External Input 2 Function...  General Input
o (G R External Input 2 Logic Selection/Ch1 Extemnal Input 2 Logic Selection  N.O. (Normaly Open)
¥ {& Motion Control Setup
Settings Retumn to Default Value
C_Axis000 (0,MC1
% Axes Group Settings
/ Cam Data Se:m s % | Datatype:
¢ g Comment: Set the counter type for encoder input 1.
> Event Settings /it eonies
%, Task Settings 1: Linear counter
| Data Trace Settings

» Programming

Output

new_Controller 0 v

» [ CPU/Expansion Racks
& /0 Map

Help

B Filter
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6 Incremental Encoder Input Units

2 Set the Counter Type, Maximum Counter Value, and Minimum Counter Value.

6-9-3 Pulse Input Method

There are the following three pulse input methods for counters:
* Phase differential pulse input multiplication x2/4

» Pulse + direction inputs

* Up and down pulses

Use the Pulse Input Method parameter to change the input method.

Parameter name Setting Default Remarks
Pulse Input Method 0: Not Supported 2 Changes are applied when the power sup-
1: Phase differential pulse x2 ply to the NX Unit is turned ON or the NX

2: Phase differential pulse x4 Unitis restarted.

3: Pulse + direction

4: Up and down pulses

I Phase Differential Pulse Input Multiplication (x2/4)

There are two multiplications for the phase differential pulse inputs: x2 and x4.

The default setting is for x4 multiplication.

Connect the phase-A and phase-B2 phase differential pulse inputs to inputs A and B on the encoder.
Connect the reset input or latch input to input Z.

Change the Encoder Count Direction parameter in the Unit operation settings to change the count
direction.

Refer to 6-9-4 Encoder Count Direction on page 6-53 for information on changing the count direction.

Counter

x —O Input A

:': Incremental O Input B
encoder B

> —O Input Z
Reset input or

latch input

® x2 Multiplication
The counter operation is performed on the rising and falling edges of the phase-A signal.

The count is incremented if phase A is advanced from phase B and decremented if phase A is
delayed from phase B.

® x4 Multiplication
This setting is used to increase the resolution of encoder input compared with multiplication x2.

The counter operation is performed on the rising and falling edges of the phase-A and phase-B sig-
nals.

The count is incremented if phase A is advanced from phase B and decremented if phase A is
delayed from phase B.
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6 Incremental Encoder Input Units

I 1
Phase B ! | | l l | | | | | | |
| | | | | | | | | | | |
x2 multiplication “: “: “: “: “: “
| | | |
| | | |

Ht gl sl 51y 8l !y
1 | | | | 1 | | | |
x4 multiplication ||||||||||||||||||””” ””””””””””””
123456789 101112 111098 76 543210

I Pulse + Direction Inputs

Input A is the count pulse input and input B is the count direction control input.

The count is incremented on the rising edge of the phase A when input B is ON and decremented on
the rising edge of the phase A when input B is OFF.

Change the Encoder Count Direction parameter in the Unit operation settings to change the count
direction.

Refer to 6-9-4 Encoder Count Direction on page 6-53 for information on changing the count direction.

Counter

:': Incremental O Input A
encoder Count pulse

—O Input B
Sensor or

switeh Count direction o Input Z
control

U L

Count direction control
Incremented when ON. ON | |

Decremented when OFF. OFF
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6 Incremental Encoder Input Units

I Up and Down Pulses

For up and down pulses, the count is incremented on the rising edge of the input A pulse and decre-
mented on the rising edge of the input B pulse.

Change the Encoder Count Direction parameter in the Unit operation settings to change the count
direction.

Refer to 6-9-4 Encoder Count Direction on page 6-53 for information on changing the count direction.

Incremental Counter

:[ encoder or other O Input A
pulse generator | |ncrement pulse

Incremental —O Input B
:[ encoder or other

pulse generator | pecrement pulse| O Input Z

1 2 3 1 2

Increment pulse } } } * }
Decrement pulse * } ;

I Setting with the Sysmac Studio

1 Double-click the Incremental Encoder Input Unit in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio
—— -

1

1

Multiview Explorer ~| Toolbox

A~ .
new_Controller 0 v | e~ @000
Value
| i Coiric
Y  Nodel:Nx-ECC203 (g Minimum Counter Value/Ch1 Minimum Counter Value 2147483648
: Pulse Input Method/Chl Pulse Input Method Phase Differential Puise x4
Unit 1: NX-OD4256 ' ime Window/Ch1 Time Window
Unit 2: NX-ID3417 | Average Processing Times/Chl Average Processing Times
Edge Detection Method/Ch1 Edge Detection Method Disable the Function
Encoder Count Direction/Ch1 Encoder Count Direction Positive Direction of Phase A
B External Input 0 Function Selection/Ch1 External Input O Function...  GeneralInput
External Input 0 Logic Selection/Ch1 External Input 0 Logic Selection  N.O. (Normaly Open)
» 1 CPU/Expansion Racks External Input 1 Function Selection/Ch1 External Input 1 Function...  (General Input
70 Map External Input 1 Logic Selection/Chl Exteral Input 1 Logic Selection ~ N.O. (Nomaly Open)
External Input 2 Function Selection/Ch1 External Input 2 Function...  (General Input
External Input 2 Logic Selection/Ch1 External Input 2 Logic Selection  N.O. (Normaly Open)

» T Controller Setup
¥ {& Motion Control Setup
xis Settings
7 MC_Axis000 (0,MC1
xes Group Settings
¢ Cam Data Settings
> Event Settings
W, Task Settings
| Data Trace Settings

» Programming

Retumn to Default Value

Y Filter
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6-9-4 Encoder Count Direction

You can set the encoder direction for each counter.

6 Incremental Encoder Input Units

Set the Encoder Count Direction parameter to change the encoder direction.

Parameter name Setting

Default Remarks

Encoder Count Direc- | 0: Positive direction of phase A

tion 1: Positive direction of phase B

0

Changes are applied when the power
supply to the NX Unit is turned ON or the
NX Unit is restarted.

I Counter Operation

The following table shows the counter operation according to the pulse input method and encoder

count direction.

Encoder direc-

tion setting Input type Counter Operation
Positive direction | Phase differential Positive direction Negative direction
of phase A pulse x2/4 oN
Phase-A input OFE m_'—l_l_l_l_
ON I : I ! | ! | |
Prasesimput e [ T LT L
.PUISG + direction Positive direction Negative direction
inputs Pulse input ON
(phase-Ainput) OFF
Direction input  ON
(phase-B input) OFF | .
Up and down Positive direction Negative direction
pulses

(phase-A input)

(phase-B input)

Decrement pulse input ON

Increment pulse input ON

OFF

[UuuuL

OFF

Phase differential
pulse x2/4

Positive direction

of phase B
Phase-A input

Phase-B input

Positive direction Negative direction

ON
OFF

N L
OFF

Pulse + direction
inputs

Positive direction Negative direction

Pulse input ON

(phase-A input) OFF

Direction input ~ ON I—L

(phase-B input) OFF
Positive direction | Up and down Positive direction Negative direction
of phase B pulses

ON
Increment pulse OFF
input (phase-A input)

Decrement pulse

input (phase-B input)

or TN
OFF
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I Setting with the Sysmac Studio

1

Double-click the Incremental Encoder Input Unit in the Multiview Explorer.

The following tab page is displayed.

| New Project - new_ Controller.0 - Sysmac Studio

-

Configurations and Setup

¥ i EtherCAT
¥ - Nodel: NX-ECC203 (E
Unit 1: NX-OD4256
Unit 2 : NX-ID3417
Unit 3 : NX-ID3417
Unit 4 : NX-PF0630

Multiview Explorer

new_Controller 0 v

Unit 6:: NX-PG0122
» =3 CPU/Expansion Racks
& 1/O Map
» 7 Controller Setup
Motion Control Setup
uis Settings
* MC_Axis000 (0,MC1
s Axes Group Settings
¢ Cam Data Settings
> Event Settings
W, Task Settings
| Data Trace Settings

Programming

Y Filter

|[All parameters

Item name

Maximum Counter Value/Ch1 Maximum Counter Value

Minimum Counter Value/Chl Minimum Counter Value

Pulse Input Method/Ch1 Pulse Input Method

Time Window/Ch1 Time Window

Average Processing Times/Ch1 Average Processing Times

Edge Detection Method/Ch1 Edge Detection Method

Encoder Count Direction/Ch1 Encoder Count Direction

External Input 0 Function Selection/Ch1 External Input 0 Function...
External Input 0 Logic Selection/Ch1 Extermnal Input 0 Logic Selection
External Input 1 Function Selection/Ch1 External Input 1 Function...
External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selection
External Input 2 Function Selection/Ch1 External Input 2 Function...
External Input 2 Logic Selection/Ch1 External Input 2 Logic Selection

Comment: Set the counter type for encode!
0: Ring counter
1: Linear counter

Output

Value

]| Ring Counter v

2147483647 |pulse
-2147482648 pulse
v

Phase Differential Puise x4

ms
times

Disable the Function
Positive Direction of Phase A
General Input

N.O. (Normaly Open)
General Input

N.O. (Normaly Open)
General Input

N.O. (Normaly Open)

Retumn to Default Value

Toolbox

<Search> v

Set the Encoder Counter Direction.
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6 Incremental Encoder Input Units

6-9-5 Gate Control

You can specify gate control for each counter.

Gate control is used to perform counting when the gate is open and stop counting when the gate is
closed.

Encoder counter operation commands, including gate control, cannot be allocated as 1/0 data. There-
fore, the default setting leaves the gate open (counting is enabled).

Refer to Encoder Counter Operation Command on page 6-40 for information on enabling the counter.

|E| Precautions for Correct Use

Always set the gate to open to use an Incremental Encoder Unit assigned to an MC Function
Module axis variable.

Therefore, you cannot perform gate control through encoder counter operation commands or
external inputs when you use an Incremental Encoder Unit with the MC Function Module.

I External Inputs

suondunyg 6-9

Set the 10, I1, or 12 external input as a gate input to enable or disable the counter through that external
input.

When the gate is open, the counter will count the pulses. When the gate is closed, the counter does not
count any pulses.

If you set the External Input Logic Selection parameter to specify an N.O. contact, the gate will be open A
when the external input signal is ON. &
)
If you set the External Input Logic Selection parameter to specify an N.C. contact, the gate will be open =
when the external input signal is OFF. S
3
S
N.O. contact N.C. contact
A Y Y A
Gate closed Gate open Gate closed Gate closed Gate open Gate closed

EI Precautions for Correct Use

If you set an external input to a gate input, the response time from the gate input until the gate
opens or closes is 250 us maximum.

% Additional Information
The NX-EC0212 and NX-EC0222 do not have any external inputs.
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I Setting with the Sysmac Studio

1 Double-click the Incremental Encoder Input Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller 0 - Sysmac Studio

Multiview Explorer

-
= ‘ ' | [AWparameters
)
? EtherCAT
¥ - Nodel: NX-ECC203 (E
Unit 1: NX-OD4256
Unit 2 : NX-ID3417

new_Controller_0
Ttem name

Counter Type/Ch1 Counter Type

Maximum Counter Value/Ch1 Maximum Counter Value

Minimum Counter Value/Ch1 Minimum Counter Value

Pulse Input Method/Chl Pulse Input Method

Time Window/Ch1 Time Window

Average Processing Times/Ch1 Average Processing Times

Edge Detection Method/Ch1 Edge Detection Method

Encoder Count Direction/Ch1 Encoder Count Direction

Ll L
Unit 6 : NX-PG0122
» =3 CPU/Expansion Racks
/O Map
{ Controller Setup
otion Control Setup
is Settings
MC_Axis000 (0,MC1
% Axes Group Settings
¢ Cam Data Settings
> Event Settings 0: G
W, Task Settings

Help
Data type: —

ral input (factory default)

1: Latch input 1

| Data Trace Settings

» Programming

Y Filter

= Toolbox

.
Value

Ring Counter v

e —
-2147482648 pulse
Phase Differential Pulse x4 v

s

Disable the Function v
Positive Direction of Phase A v

0122 Generallnpuk ¥
External Input 0 Logic Selection/Ch1 Exteral Input 0 Logic Selection
External Input 1 Function Selection/Ch1 External Input 1 Function...
External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selection
External Input 2 Function Selection/Ch1 External Input 2 Function...
External Input 2 Logic Selection/Ch1 External Input 2 Logic Selection

General Input
Latch Input 1
Latch Input 2
Resetinput R
N.O. (Normaly Open) v

Retumn to Default Value

Comment: Set the function of the external input 0 for encoder input 1.

2 Set the External Input 0 Function Selection, External Input 1 Function Selection, or External

Input 2 Function Selection to a gate input.

Also set the logic for the external input you selected.

@ Additional Information

The NX-EC0212 and NX-EC0222 do not have any external inputs.
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6-9-6 Counter Reset

You can reset the counter value for each counter.
There are the following three reset methods:

* Reset for internal reset

* Reset for external input

» Reset for phase-Z input

I Internal Reset Execution

Change the Internal Reset Execution bit in the Encoder Counter Operation Command parameter from 0
to 1 to reset the counter to 0.

Refer to Encoder Counter Operation Command on page 6-40 for information on the Internal Reset Exe-
cution bit.

I External Inputs

If you set the External Input Logic Selection parameter for the external input to specify an N.O. contact,
the counter will reset to 0 on the rising edge of the external input.

suondunyg 6-9

If you set the External Input Logic Selection parameter for the external input to specify an N.C. contact,
the counter will reset to 0 on the falling edge of the external input.

To enable resetting, set the External Reset Enable bit of the Encoder Counter Operation Command
parameter to 1.

Refer to Encoder Counter Operation Command on page 6-40 for information on the External Reset

Enable bit. »
©
&
e
N.O. contact N.C. contact g
)
A A4 3
(7]
o8

Counter value is Counter value is

reset to 0. reset to 0.

|E| Precautions for Correct Use

If you reset a counter with an external input or the phase-Z input, a delay of up to 250 us will
occur between the input and reset processing. The reset completed flag will turn ON the first
time input data is refreshed after processing is completed.

@ Additional Information
The NX-EC0212 and NX-EC0222 do not have any external inputs.
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® Setting with the Sysmac Studio

Use the following procedure to perform a reset via external input.

Double-click the Incremental Encoder Input Unit in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio |
1
|

Multiview Explorer ~| Toolbox

N 1 v
new_Controller 0 v ‘ ' | Mpammetes 3]

[ Ttem name - Vawe ]
¥ Configurations and Setup Counter Type/Chl Counter Type Ring Counter v

T Maximum Counter Value/Chl Maximum Counter Value 2147483647 pulse
v Nodel: NX.ECC203 (g | Minimum Counter Value/Chl Minimum Counter Value (2147483648 pulse
Gl € pulse Input Method/Ch1 Pulse Input Method Phase Differential Puise x4
Unit 1: NX-OD4256 ' ime Window/Ch1 Time Window
Unit 2: NX-ID3417 | Average Processing Times/Chl Average Processing Times
Unit 3: NX-ID3417 ' Edge Detection Method/Ch1 Edge Detection Method Disable the Function
Unit 4: NX-PF0630 ~ Encoder Count Direction/Ch1 Encoder Count Direction Postive Direction of Phiase A
4§ o [WExtemal Input 0 Function Selection/Ch1 External Input 0 Function...  [SECINTS
Unit6:NX-PGO122  Exdernal nput O Logic Selecton/ChL Extemal nput 0 Logic Selecton | Generalnput
» S CPU/Expansion Racks External Input 1 Function Selection/Ch1 External Input 1 Function... ([ ZEHAP 3
= External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selection | cata
IO Map) External Input 2 F | Ch1 External Input 2 F e
e Sue ernal Input 2 Function Selection/C ernal Input 2 Function... ="
¥ B Control B External Input 2 Logic Selection/Ch1 Extemnal Input 2 Logic Selection  N.O: (NormaRopen)
¥ £ Motion Control Setup

Retumn to Default Value

Help
# Axes Group Settings
¢ Cam Data Setti DR
¢’ Cam Data Settings ent: Set the function of the external input 0 for encoder input 1
* Event Settings General input (factory default)
W, Task Settings Latch input 1
1 Data Trace Settings

» Programming

Output

Y Filter

Set the External Input 0 Function Selection, External Input 1 Function Selection, or External
Input 2 Function Selection to a reset input.

Also set the logic for the external input you selected.

I Phase-Z Input

The counter is reset to 0 on the rising edge of the phase-Z input.

To enable resetting, set the Phase Z Reset Enable bit of the Encoder Counter Operation Command
parameter to 1.

Refer to Encoder Counter Operation Command on page 6-40 for information on the Phase Z Reset
Enable bit.

I Clearing the Reset Completed Flag

When the Unit is reset with an external input or phase-Z input, the Phase Z Reset Completed Flag or
External Reset Completed Flag turns ON. When you change the Phase Z Reset Completed Flag Clear
bit or External Reset Completed Flag Clear Flag from 0 to 1, the Phase Z Reset Completed Flag or
External Reset Completed Flag is cleared and resetting is enabled for the next external input or
phase-Z input.

Refer to Encoder Counter Operation Command on page 6-40 for information on the Phase Z Reset
Completed Flag and External Reset Completed Flag.

M Precautions for Correct Use

Wait at least 1 ms after the reset completed flag turns ON before you clear it.
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6-9-7 Counter Preset

You can preset a value in the Preset Command Value parameter for each channel and change the Pre-
set Execution bit in the Encoder Counter Operation Command parameter from 0 to 1 to preset the
counter value.

When this is performed, the counter value is overwritten with the value in the Preset Command Value
parameter.

Refer to Encoder Counter Operation Command on page 6-40 for information on the Preset Execution
bit.

If the Preset Command Value parameter is allocated in the output area, enter the command value
directly in that area.

If the Preset Command Value parameter is not allocated in the output area, use message communica-
tions to write the value to the Unit. If the Preset Command Value parameter is not allocated in the out-
put area, the default for it is 0.

Refer to Preset Command Value on page 6-42 for details on the Preset Command Value parameter.

If you set a value for the Preset Command Value that is outside of the valid counter value range and
attempt to preset the counter to that value, the value of the counter will not change and the Preset
Command Value Invalid Flag in the Encoder Counter Status parameter will change to 1. To reset the
Preset Command Value Invalid Flag to 0, set a value that is within the valid counter value range in the
Preset Command Value parameter and preset the counter again or reset the counter.

suondunyg 6-9

6-9-8 Latching

You can latch the counter value for each counter.
There are the following two latch methods:

+ Latching with the Internal Latch Execution bit
 Latching with an external input

1888.1d Jojuno) /-6-9

I Latching with the Internal Latch Execution Bit

Change the Internal Latch Execution bit in the Encoder Counter Operation Command parameter from 0
to 1 to latch the counter. You can allocate the latch data in an 1/0 data input area.

Refer to Encoder Counter Operation Command on page 6-40 for information on the Internal Latch Exe-
cution bit.

I Latching with an External Input

You can select the external input latch trigger from the external inputs (10, I1, and 12) and the encoder’s
phase-Z signal.

Latching with an external input (10, I1, or 12) is supported only by the NX-EC0112, NX-EC0122,
NX-EC0132, and NX-EC0142.

Refer to Latch Function on page 6-41 for information on latching for an external input.

Refer to 6-9-9 External Input Function Selection on page 6-62 for information on the external inputs (10,
11, and 12).
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When you set the External Input Logic Selection parameter for the external input (10, I1, or 12) to specify

an N.O. contact, the counter is latched on the rising edge of the selected external input. When you set
the External Input Logic Selection parameter for the external input to specify an N.C. contact, the coun-

ter is latched on the falling edge of the external input. The latch value is updated every time the counter
value is latched.

N.O. contact N.C. contact

A

A 4

Latch data is updated Latch data is updated
to the present value. to the present value.

You can assign up to two external inputs as latch inputs, each with an I/O data input area allocation
® Trigger Conditions

There are the following two input trigger conditions for latching:

Input trigger condition Description
One-shot Mode After you change Latch Input 1 Enable or Latch Input 2 Enable bit from 0 to 1, the
present position of the encoder is latched for the first detected latch input. No
more latching is performed for this latch input until you change the Latch Input 1
Enable or Latch Input 2 Enable bit to 0 and then back to 1 again.
Continuous Mode While the Latch Input 1 Enable or Latch Input 2 Enable bit is 1, the present posi-
tion of the encoder is latched and the latch value is updated every time a latch

input is detected.

The following timing chart shows the operation in One-shot Mode.

Latch Input Enable bit
(software switch)

Trigger input |_| |

Latch Input
Enabled bit
(status)

1

1

{-12=°

o’ ===

A
Latch Input ;
Completed Flag

Y
Latch data

<
0 ) IO i

The following timing chart shows the operation in Continuous Mode.

Latch Input Enable bit
(software switch)

Trigger input |_|

Latch Input A
Enabled bit
(status)

1]
1]

o
--1g-
o

et

Latch Input
Completed Flag

Latch data

><<--
oo
><<-""':|

[
X

NX-series Position Interface Units User’s Manual (W524)



6 Incremental Encoder Input Units

EI Precautions for Correct Use

Restrictions in Continuous Mode
» When you perform latching with an external input, a latch cannot be detected for 1 ms after
the previous latch was detected, even when the latch input is enabled.

. ON e}
External input OFF '|r| I\ : l 't‘—l
< Tms >
} | T

Latch executed.  Latching not Latch executed.
possible.

Restrictions on Latch Inputs, Resetting, and Counter Presetting

» Do not use a latch input that uses an external input at the same time as a reset (i.e., a
phase-Z reset, a reset with an external input, or an internal reset). If you do, the value of the
latch data is unpredictable.

* Also, do not use a counter preset at the same time as a latch input that uses an external
input. If you do, the value of the latch data is unpredictable.

» A delay of up to 250 us will occur between when the latch input is received and when the
latch data is processed. The latch data and latch completed flags will turn ON the first time

input data is refreshed after processing is completed. 4
g
2
g.
® Clearing the External Latch Input Completed Flag
When the latch input is enabled and a trigger input occurs for an external input, the Latch Input 1
Completed or Latch Input 2 Completed Flag turns ON. Change the Latch Input 1 Enable or Latch 2
Enable bit from 1 to 0 to reset the Latch Input 1 Completed or Latch Input 2 Completed Flag.
Then, when the latch input is enabled and a trigger input occurs for an external input, the Latch Input g
1 Completed or Latch Input 2 Completed Flag will turn ON again. '°_°
Refer to Latch Status on page 6-38 for information on the Latch Input Completed Flag and Latch §
a

Function on page 6-41 for information on the Latch Input Enable bit.
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6-9-9 External Input Function Selection

6 - 62

The NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142 each have three external inputs: 10, I1,
and 12. You can use these inputs for general input, gate, reset, or latch inputs.

You can check the input status in the Reset/External Input Status parameter.

Refer to Reset/External Input Status on page 6-37 for information on the external input status.

Parameter name Setting Default Remarks
External Input O Logic | External Input O Logic Selec- Changes are applied when the power sup-
Selection tion ply to the NX Unit is turned ON or the NX
0: N.O. (Normally open) Unit is restarted.
1: N.C. (Normally close)
External Input 1 Logic | External Input 1 Logic Selec-
Selection tion
0: N.O. (Normally open) 0
1: N.C. (Normally close)
External Input 2 Logic | External Input 2 Logic Selec-
Selection tion
0: N.O. (Normally open)
1: N.C. (Normally close)
External Input O Func- | External Input O Function » Except for the general input setting, you
tion Selection Selection cannot set more than one of the external
0: General input inputs 10 through 12 to the same setting. If
. the same setting is used for more than
1: Latch input 1 . .
. one external input, all external inputs 10
2: Latch input 2 through 12 are disabled and an External
3: Gate input Input Setting Error event will occur.
4: Reset input » Changes are applied when the power
External Input 1 Func- | External Input 1 Function supply to the NX Unit is turned ON or the
tion Selection Selection NX Unit is restarted.
0: General input
1: Latch input 1 0

2: Latch input 2
3: Gate input
4: Reset input

External Input 2 Func-
tion Selection

External Input 2 Function
Selection

0: General input
1: Latch input 1

2: Latch input 2

3: Gate input

4: Reset input

You can set up to two external inputs as latch inputs, but you can designate only one external input as a
gate or reset external input. For example, you can use external inputs 0 and 1 both as latch inputs.
However, you cannot use external inputs 0 and 1 both as reset inputs.

However, you cannot set both external inputs 0 or 1 to the same latch input, i.e., Latch input 1 or Latch
input 2. Make sure they are set to different latch inputs.

The NX-EC0212 and NX-EC0222 do not have external inputs.
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% Additional Information

You can use the Z phase at the same time for latch input 1, latch input 2, and the reset.

If you use it for both a latch input and the reset, the latch input and reset are input simultane-
ously. In this case, the reset is performed first and then the value is latched.

I Digital Filtering of External Inputs

To use an external input as a gate input, latch input (1 or 2), or reset input, digital filtering is performed
for 20 to 200 ps when the external input turns ON (i.e., when the internal logic is TRUE after applying
the selected logic).

The input latch itself is a hardware latch on the first edge, so any data variation results from the charac-
teristics of the hardware input. However, software processing is applied to the data confirmation pro-
cessing that is performed after that. Therefore, you must set a signal width of at least 200 us for
external inputs.

For latch and reset operations, digital filtering is determined according to the input that is detected up to
200 us after the present position input was detected.

® Signal Width Greater Than 200 us

If the signal width is greater than 200 us, the input is detected when it turns ON and the input is
valid. Therefore, processing is based on the obtained latch data.

ON
External input 1‘ |
P OFF

20 to 200 us

suondunyg 6-9

Latch data is obtained.

® Signal Width Less Than the Detected Width

If the signal width is less than the detected width, the input is not detected when it turns ON and the
input is not valid. Therefore, the obtained latch data is discarded and no processing is performed.

ON
External input f |
P OFF

20 to 200 us

Latch data is obtained.

uonosjeg uonound nduj [euselxy 6-6-9

|E| Precautions for Correct Use

Digital filtering is performed for 20 to 200 ps for external inputs. Therefore signals with signal
widths of less than 200 us may not be detected. If you use a sensor with a short response time,
set an OFF delay timer for the output from the sensor or use another method to ensure a signal
width of at least 200 us for the external input.
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I Setting with the Sysmac Studio

1 Double-click the Incremental Encoder Input Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

I
|

Multiview Explorer

new_Controller 0 v ‘ ' | |

Item name

Maximum Counter Value/Ch1 Maximum Counter Value
¥ 7 EtherCAT 5 -
v Nodel : NX.ECC203 (6 Mimimum Counter Value/Ch1 Minimum Counter Value
el NXCECC203 (€ e fnput Method/Ch Pulse Input Method
Unit 1: NX-OD4256 ' ime Window/Ch1 Time Window

Unit 3: NX-ID3417 | ' Edge Detection Method/Ch1 Edge Detection Method
Unit 4: NX-PF0630  Encoder Count Direction/Ch1 Encoder Count Direction

» T Controller Setup
¥ £ Motion Control Setup
¥ 4 Axis Settings
MC_Axis000 (0,MC1
#; Axes Group Settings
¢ Cam Data Settings
> Event Settings
W, Task Settings
1 Data Trace Settings

» Programming

Help

Data type: —

Comment: Set the counter type for encoder input 1
0: Ring counter

1: Linear counter

Output

Y Filter

Unit 2: NX-ID3417 | Average Processing Times/Chl Average Processing Times

= Toolbox

.
Value

—
¥ Configurations and Setup P Ring Counter

2147483647
-2147482648

Phase Differential Puise x4

Disable the Function
Positive Direction of Phase A

[ m External Input 0 Function Selection/Ch1 External Input O Function...  General Input
Unit 6: NX-PG0122  External Input O Logic Selection/Ch1 Extemal Input 0 Logic Selection  N.O. (Normaly Open)
» 51 CPU/Expansion Racks External Input 1 Function Selection/Ch1 External Input 1 Function...  General Input
/0 Map External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selection  NO. (Normaly Open)
External Input 2 Function Selection/Ch1 External Input 2 Function...  General Input
External Input 2 Logic Selection/Ch1 External Input 2 Logic Selection  IN.O. (Normaly Open)

Retumn to Default Value

2 Set the parameters.

6-9-10 Pulse Rate Measurement

You can measure the number of input pulses in th

e specified time window for each counter.

You can use this information to calculate the pulse frequency and rotation rate in the user program.

Parameter name Setting Default Remarks
Time Window 0 to 65,535 (ms) 0™ You can change the value of this parameter
The setting unit is milli- at any time.
seconds.
Average Processing 0 to 100 times 02
Times

*1. Pulse rate measurement is disabled (0) by default.
*2. Average processing is disabled (0) by default.

The time window for pulse rate measurement starts from the set value that is written and it starts when

the set value is written.

NX-series Position Interface Units User’s Manual (W524)



6 Incremental Encoder Input Units

> 100 ms o 100 ms o
< g gl
| | |
The time window | The time window is . 40ms . 40ms . 40ms _.
is setto 100 ms. | changed to 40 ms. :<—>:<—I>:<—>:
\i | 1 1 | 1 1
| | || |
| vy
Pulse rate Pulse rate Pulse rate Pulse rate
measurement measurement measurement measurement
value value value value

El Precautions for Correct Use

The time that is set for the time window for pulse rate measurement varies within a range of
1250 us. The range of variation is constant. It does not depend on the value set for the time
window.

To reduce the variation, set the average processing times and perform moving average pro-
cessing.

suondunyg 6-9

% Additional Information

The time window is not synchronized when the NX bus 1/O is refreshed.

When refreshing is performed for the NX bus I/O, the pulse rate measurement value that was
measured in the most recent time window is returned.

Average processing for the average processing times also starts from the set value that is written and it
starts when the set value is written.

When processing begins, the data that is obtained at that point is used to fill the average processing
times buffers.

The data buffers are filled when average processing is started.

1st cycle |Data 1 ”Data(hﬂ |

Data is stored in the corresponding buffer from the 2nd cycle onward and the average value is calcu-
lated. When the buffers are full, the buffer with the oldest data is overwritten with the latest data.

juswalinses|y ajey asind 0L-6-9

If a new value is written to the Average Processing Times parameter during an average processing
operation, the average processing data up to that point is discarded and average processing is started
again from the time when the set value is written.
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Data is stored in the buffer with

1st cycle | Data 1

” Data 1

| Data 1

2nd cycle |Data 1

” Data 2

”Data 1 ”Data 1

3rd cycle |Data 1

” Data 2

” Data 3 ” Data 1

4th cycle |Data 1

” Data 2

” Data 3 ” Data 4

5th cycle | Data 5

” Data 2

” Data 3 ” Data 4

The data in the first buffer is overwritten.

the corresponding number.
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I Measuring the Frequency

You can use the pulse rate value that is read in the user program to calculate the pulse frequency.

Use the following formula to calculate the input pulse frequency.

Pulse rate value

Frequency (kHz) =
q y (k) Time window (ms)

The time window is set in milliseconds. The unit of the frequency that is found with the above formula is
in kHz. Convert the value to the required unit.

I Measuring the Rotation Rate

You can use the pulse rate value that was read in the user program to calculate the rotation rate (r/min).

The rotation rate is the number of motor rotations per minute. Use the following formula to calculate the
rotation rate.

Pulse rate value 60,000

Time window (ms)

Rotation rate (r/min) = . -
Encoder resolution (pulses/rotation)

i
o
M
c
5
51
=4
o
5
o

I Setting with the Sysmac Studio

1 Double-click the Incremental Encoder Input Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

= Toolbox

<Search> v

Multiview Explorer

new_Controller 0 v

Ttem name - Vawe |
. S
¥ Configurations and Setup O —————— ]| Ring Counter
Maximum Counter Value/Ch1 Maximum Counter Value

ur 2147283647
v
Eizis Minimum Counter Value/Ch1 Minimum Counter Value 2147483648

Y Nodel:NX-ECCO3(E p\ce oot Method/Chl Pulse Input Method Phase Differential Puise x4
Unit 1: NX-OD4256 ' ime Window/Ch1 Time Window
Unit 2: NX-ID3417)  Average Processing Times/Ch1 Average Processing Times
Unit 3: NX-ID3417) ' Edge Detection Method/Ch1 Edge Detection Method

Disable the Function
Positive Direction of Phase A

NX-PF0630  Encoder Count Direction/Ch1 Encoder Count Direction
M{ 3 '~ 8 External Input O Function Selection/Ch1 External Input 0 Function...
Unit 6: NX-PG0122  External Input O Logic Selection/Ch1 Extemal Input 0 Logic Selection
» 51 CPU/Expansion Racks External Input 1 Function Selection/Ch1 External Input 1 Function...

& 1/0 Map
» T Controller Setup
¥ £t Motion Control Setup
¥ 4 Axis Settings
MC_Axis000 (0,MC1
Axes Group Settings
¢ Cam Data Settings
> Event Settings
W, Task Settings
1 Data Trace Settings

» Programming

External Input 1 Logic Selection/Ch1 Extemnal Input 1 Logic Selection
External Input 2 Function Selection/Ch1 External Input 2 Function...
External Input 2 Logic Selection/Ch1 Extemal Input 2 Logic Selection

Help
Data type: —-

Comment: Set the counter type for encoder input 1
0: Ring counter

1: Linear counter

Y Filter

General Input
N.O. (Normaly Open)
General Input
N.O. (Normaly Open)
General Input
N.O. (Normaly Open)

Retumn to Default Value

2 Set the Time Window and Average Processing Times.
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I Sample Programming

This section provides two ladder diagram examples. One does not assign the pulse rate value to a
PDO and reads the value from the Unit every time. The other assigns the pulse rate value to a PDO.

® Reading the Pulse Rate Value from the Unit Each Time

Use the following procedure.

1 Starting and Reading the Pulse Rate Value
Change the read execution condition to TRUE and use the Read NX Unit Object instruction to
read the pulse rate value from the target Unit.

2 Processing the Data

When the read is completed (i.e., Done in the Read NX Unit Object instruction), calculate the
data from the pulse rate value that was read in step 1.

In this example, we will calculate the frequency.

Read NX object from Unit.

Read execution  Frequency calculation NX_ReadObj_Instance

Read completed

condition completed NX_ReadObj
| | I Execute Done O
Specified Unit — UnitProxy Busy —
Object Parameter — Obj Error —
Timeout Time — TimeOut ErrorlD —

Pulse Rate Read Data — ReadDat ReadDat |— Pulse Rate Read Data

ErrorIDEX [—
Process the data. Frequency calculation
Read completed DIV corr}pilfted
] | EN ENO ()
Pulse Rate Read Data — In1 — Frequency (kHz) |

Time Window Set Value (ms) — In2

In this example, the time window set value (unit: ms) in the Incremental Encoder Input Unit is used
as it is in the frequency calculation. The unit of the calculated frequency is therefore kHz.

The value that is automatically set for the target Unit when the variable is assigned in the Sysmac
Studio is used for the Specified Unit input variable to the Read NX Unit Object instruction
(NX_ReadObj).

The Object Parameter (Obj) is a structure with the following data type.

Variable Name Description Data type Valid range | Unit | Default
Obj Object Parameter | Object parameters. | _sNXOBJ_ACCESS | --- -
Index Index Index. UINT Depends on - 0
Subindex | Subindex Subindex. USINT data type.

To read the pulse rate of the Incremental Encoder Input Unit, set the index to UINT#16#6003 and
set the subindex to USINT#1 for the pulse rate for channel 1 and to USINT#2 for the pulse rate for
channel 2.
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Only the items that are necessary to read the frequency are given for the execution condition for the
Read NX Unit Object instruction. For details on the variables, using the variables, and the Read NX
Unit Object instruction, refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502).

® Allocating the Pulse Rate to a PDO

In this example, you can change the execution condition to TRUE to calculate the data for the pulse
rate value that has been allocated to a device variable. In this example, we will calculate the fre-

quency.

Process the data.

Execution condition
] L
1
Pulse Rate Value (device variable) —
Time Window Set Value (ms) —

EN
n1
n2

DIV

ENO

— Frequency (kHz)
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6-9-11 Pulse Period Measurement

You can measure the period between the rising edges or falling edges of the input pulse.

For phase-A input pulses, the rate of change of the specified edge is measured and the most recent
measurement result for the latest NX bus 1/O refresh is returned.

This measurement is not performed in sync with the NX bus synchronization cycle.

Item Specifications Remarks
Measurement target Phase-A input pulse Measures the pulse frequency according to the
Detection method  Between rising edges specifications listed in the column to the left, regard-
- Between falling edges less of the pulse input method, counting direction, or
+ Between both edges multiplier.
Measurable range 110 4,294,967,295 (x 100 ns) | The data type is UDINT.
(100 ns to0 429.4967295 s) However, frequency measurements that exceed the

maximum response frequency may not be accurate.
If the maximum measurable value is exceeded, the
value returns to zero.

Measurement resolution 100 ns Times below 100 ns are rounded up.

(minimum measurement
unit)

® Example Operation for Measuring Both Edges

Phase-A input pwwm
|
. .
| -

|
4,294,967,295F - - 4 - - - - — — 1)

| T

| |

| |

| ]

l | |

: ) Started.

Output (CPU Unit to Unit)I Started.
Pulse Period Measure-
ment Enable bit

Pulse Period Measurement Value Clear bit 1

Pulse Period Measurement Value .
Overflow Flag Clear bit |

___j\;/\

|
Input (Unit to CPU Unit) {

Pulse Period Measured Value | 0 aaa

bbb

N

Pulse Period Measure-

]
ment Enabled |

Pulse Period Measurement
Value Clear Completed bit

I
I
4 L

Pulse Period Measurement I ! ( : ) - \1 (*2)
Value Overflow Flag | 1

! !

I

Pulse period Pulse period Pulse period Pulse period
measurement measurement value measurement value | measurement
started. overflow occurred. overflow occurred. stopped.
Pulse Period Pulse Period Pulse period
Measurement Value Measurement Value measurement
Clear executed. Overflow Flag Clear started.
executed.

*1. The pulse period measurement counter retains the most recent value while the function is disabled.
*2. The operation is reset if the Overflow Flag is ON when the function is disabled.
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If pulse period measurement is enabled, measurement of the period measurement value is started from
the first detected edge.

After measurement is started, the period measurement value is updated every time a target edge is
detected.

The internal Unit counter for the pulse period measured value is a ring counter. When the upper limit
value for the counter (2,147,483,647) is reached, an overflow flag is set and the count value returns to
0 before its counting is continued.

If pulse period measurement is disabled when the power is turned ON or when the Unit is restarted, the
pulse period measured value will be 0.

I Setting Flags and Parameters

The following three bits are used to control pulse period measurement

Refer to Pulse Period Measurement Function on page 6-41 for information on the bit configuration of
the Pulse Period Measurement Function parameter.

Flag name Function Operation
Pulse Period Measurement Enable | Enables or disables pulse period When Enabled (0 to 1)
measurement. ' « The Pulse Period Measurement 2
0: Disable Enabled bit is set. -n
c
1: Enable * The Pulse Period Measured ,3
Value is reset to 0. g'
(7]

* The Pulse Period Measurement
Value Overflow Flag is reset.

When Disabled (0)

* The Pulse Period Measurement
Enabled bit is reset.

* The Pulse Period Measured
Value is set to 0.

* The Pulse Period Measurement
Value Overflow Flag is reset.

Pulse Period Measurement Value Clears the Pulse Period Measured | When Enabled (0 to 1)

Clear Value. + The Pulse Period Measured

0 to 1: Value cleared. "2 Value is reset to 0.

* The Pulse Period Measurement
Value Overflow Flag is reset.

JuswiaInses|\ pousd asind L1-6-9

* When the above processing is
completed, the Pulse Period
Measurement Value Clear Com-
pleted bit is set. 3

Pulse Period Measurement Value Resets the Pulse Period Measure- | When Enabled (0 to 1)

Overflow Flag Clear ment Value Overflow Flag. « The Pulse Period Measurement

0 to 1: Flag reset.™ Value Overflow Flag is reset.

*1. If the Edge Detection Method parameter is set to disable (0) pulse period measurement, the function is dis-
abled regardless of the setting of this bit.

*2. This bit is valid when the Pulse Period Measurement Function is enabled.
*3. Reset this bit to reset the Pulse Period Measurement Value Clear Completed bit.
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6 Incremental Encoder Input Units

The parameter that is used to set up pulse period measurement is given in the following table.

Parameter name

Setting

Default

Remarks

Edge Detection
Method

0: Disable the function. 0

1: Measure every rising

Changes are applied when the power sup-
ply to the NX Unit is turned ON or the NX
Unit is restarted.

edge.

2: Measure every falling
edge.

3: Measure every rising and
falling edge.

I Edge Detection Method by Input Type

6-72

This section describes the edge detection methods based on the differences between the input types:
phase differential pulse input multiplication x2/4, pulse + direction inputs, and up and down pulses.

® Phase Differential Input (Multiplication x2/4)

The period between phase-A input edges is measured regardless of the multiplier and count direc-

tion settings.

Edge detection method

Measurement period

Measure every rising edge

Phase-A input f | f | f |
Phase-B input: | | : | | : | I |
t |
S;ﬂgt(xz) 1 | 2 3 | 4 5 43|
Count
value () 1]2]3]4]5]e|[7] 8 | o [8]7]6]5]
"~ Measure- ' Measure- ' Measure- '
ment period ment period ment period

Measure every falling edge

Phase-A input |

Phase-B input [ 1
I

L

Count
V:IEZ(XZ) | 1 2 | 3 4 |5 4|3|
Count
value (x4) |1|2 3|4|5|6 7| 8 |9 8|7|6|5|
! Measurement : Measurement :
period period
Measure every rising and fall-
ing edge Phase-A input T_l f

|
Phase-B input ! | I |
P t I I I—n—, I

Count
value (:2) 1 2 3 4 5 4] 3]
Count
1(2]13[4|5|6]|7 8 9 [8(7|6|5
value (x4) | | | | | | ‘
Mea- Mea- Mea- Measure- Mea- Mea-
sure- sure- sure- ment sure- sure-
ment ment ment period ment ment
period period period period period
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6 Incremental Encoder Input Units

® Pulse + Direction Inputs

The period between pulse input edges is measured regardless of the count direction.

Edge detection method Measurement period

Measure every rising edge
Pulse input f | f | |

Direction |nputl [ [ [

Count value 1 2 1 0
" Measure- ' Measurement ' Measure-'
ment period period ment period

Measure every falling edge

Pulse input | | | |I |
_— ;
IRE | 1 [o]
| [
I I

Direction input I

Count value | 1
I
' Measurement' Measurement
period period
[=2]
Measure every rising and fall- o
ing edge Pulse input f | f | %1
| 2]
Direction |nputl I I [ I I I 5
t t t | | | a
Count value 1 2 1 0
| | |
'Measure-' Measure-' Measure-' Measure- \jea. ' Mea-
ment — ment  ment ment surement surement

period  period  period period period  period

JuswiaInses|\ pousd asind L1-6-9
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® Up and Down Pulses

You can measure the period between incremental pulse input edges.

Edge detection method Measurement period

Measure every rising edge

Increment pulse

hoementpusef—— | -
Decrement pulse ! I | | | | I

Count value 1 2

1 | o | 1]

" Measurement ' Measurement
period period

Measure every falling edge

Increment pulse | ' |

Decrement pulse I

I

_
o
-

:

Count value | 1 | 2
I

"' Measurement '
period

Measure every rising and fall-

ing edge Increment pulse 1 ' I

t |
Decrement pulse! I I I | | | | I
Count value 1 21 | 1 ] o | 1]
| |
'Measure-' Measure-' Measure-' Measurement '
ment ment ment period

period  period  period
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6-9-12 Time Stamping

When you obtain position data from an Incremental Encoder Input Unit and the position data has
changed from the previously obtained position data, you can obtain the DC time when that change
occurred along with the data.

Position data is obtained when NX bus I/O is refreshed.

1/O refreshing

on NX bus
| |

Position data —

DC time DC time DC time DC time not
obtained. obtained. obtained. obtained.

The obtained position data and DC time are input to the Controller.

The obtained DC time is called a time stamp.

If there was no change in the position data, the time stamp is not updated and so the previous time pi

stamp is retained. m
2
2

Refer to 6-7-1 Data Items for Allocation to I/O on page 6-34 for information and Time Stamp on page 2

6-40 for details on time stamps.

If you use time stamping, you must assign a time stamp to 1/O in the Incremental Encoder Input Unit.

Time stamps are not assigned by default.

Add a time stamp to the 1/O entries in the 1/O entry mapping using the 1/0O assignments of the Incremen- @

tal Encoder Input Unit. g

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details. §'
2
[V}

Refer to Operation of Synchronous I/O Refreshing on page 5-7 for information on refreshing of NX bus %
3

I/0.

|E| Precautions for Correct Use

» An EtherCAT Coupler Unit with unit version 1.1 or later is required.

+ Time stamping is supported only when synchronous /O refreshing is used. When Free-Run
refreshing is used, the data will always be 0.
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I Application Example

Time stamping allows you to perform 1/O controls based on time stamps when the Unit is used in com-
bination with the motion control instructions in the NJ/NX-series CPU Unit. You can estimate positions

according to workpiece travel times to achieve time-based controls that are not dependent on the task
periods in the CPU Unit.

For example, if you use sensors to detect workpieces moving on a conveyor, you can use time stamps
to estimate the positions of the workpieces based on elapsed times.

i
% d
&l
-ElL_A

1=l

Position  }

Present positon | ————-————

Calculated position |& - — 2 — — — 4 — — — | — |
¥ ! .
Current time Specified time Time

stamp stamp

The following instructions are examples of the motion instructions that use time stamping.
+ MC_DigitalCamSwitch
* MC_TimeStampToPos

Refer to the NJ/NX-series Motion Control Instructions Reference Manual (Cat. No. W508) for details on
the instructions.
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6 Incremental Encoder Input Units

6-10 Specifications

This section provides the general specifications, pulse input specifications, and external input specifica-
tions of the Incremental Encoder Input Units.

6-10-1 General Specifications

The general specifications of the Incremental Encoder Input Unit are given below.

Item Specifications

I/O interface Push-in

Number of encoder input NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 : 1 channel

channels NX-EC0212 or NX-EC0222 : 2 channels

Input signals Encoder inputs : Phases A, B, and Z
External Inputs -3

Input form NX-EC0112, NX-EC0122, NX-EC0212, or NX-EC0222 : Voltage input (24 VDC) 2
NX-EC0132 or NX-EC0142 : Line receiver input :

NX Unit power consump- NX-EC0112 : 0.85 W max. 3

tion NX-EC0122 £ 0.95 W max. %
NX-EC0132 :0.95 W max. %
NX-EC0142 :1.05 W max. 3
NX-EC0212 :0.85 W max.
NX-EC0222 : 0.95 W max.

1/0 power supply voltage

20.4 to 28.8 VDC (24 VDC +20%/-15%)

Current consumption from
1/0 power supply

NX-EC0112 or NX-EC0122
NX-EC0132 or NX-EC0142
NX-EC0212 or NX-EC0222

- 30 mA max.”

: No consumption

2

: No consumption

1/0 power supply method

NX bus

Weight NX-EC0112 or NX-EC0122 : 70 g max.
NX-EC0132 or NX-EC0142 : 130 g max.
NX-EC0212 or NX-EC0222 : 70 g max.

Dimensions (Width x
Height x Depth)

NX-EC0112, NX-EC0122, NX-EC0212, or NX-EC0222

112 %100 x 71 mm

NX-EC0132 or NX-EC0142

124 x 100 x 71 mm

I/O data size™

NX-EC0112 or NX-EC0122

NX-EC0132 or NX-EC0142

NX-EC0212 or NX-EC0222

: Inputs: 18 bytes,

Outputs: 4 bytes

: Inputs: 18 bytes,

Outputs: 4 bytes

: Inputs: 36 bytes,

Outputs: 8 bytes

Number of I/O entry map-
pings*3

NX-EC0112 or NX-EC0122
NX-EC0132 or NX-EC0142
NX-EC0212 or NX-EC0222

> Inputs: 1, Outputs: 1
: Inputs: 1, Outputs: 1
: Inputs: 2, Outputs: 2

*1. The NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142 each have three external inputs. You can select
from the following external input types: gate (1), latch (2), and reset (1). Refer to 6-10-3 External Input Speci-
fications on page 6-80 for the external input specifications.

*2. If you use the 5-V power supply for an encoder, be sure to include that current too. Refer to A-1 Datasheets on
page A-2 for the method to convert a 5-V power supply current consumption to a 24-V power supply current

consumption.

*3. This is the default set value.
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Incremental Encoder Input Units

6-10-2 Pulse Input Specifications

There are two types of pulse inputs: voltage input and line receiver input.

I Voltage Input Specifications

The following table shows the pulse input specifications for Units with voltage inputs (NX-EC0112,
NX-EC0122, NX-EC0212, and NX-EC0222).

Specifications

Item Phases A and B Phase Z
Input voltage 20.4 to0 28.8 VDC (24 VDC +20%/-15%)
Input current 4.2 mA typical (24 VDC)
Minimum ON voltage 19.6 VDC min./3 mA min.
Maximum OFF voltage 4.0 VDC max./1 mA max.
Maximum response frequency | Single-phase 500 kHz 125 kHz

(Phase differential pulse input, x4 multiplication: 125 kHz)

® Pulse Input Timing Specifications

Counter Input (Phases A and B)
Input pulse duty = 50%

Counter Input Phase Z

C
B | B
B p—— ON
Terminal input voltage
OFF _\ ... \W.
voltage

Terminal input
OFF |\
voltage

Relationship between Phase A and Phase B on Phase Differential Pulse Inputs

— ) E
D
[ _ON
voltage
Phase A
OFF _\ . ...
g voltageI |
g- i ! A i |A
= UL B . F .
E ! : . i !
5 ! i
'_ 1 1 D
ON
Phase B voltage
L A
Timing conditions
A B C D E F G
<0.3 us >1us >2us >4 us >8us >2us >4 us
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6 Incremental Encoder Input Units

EI Precautions for Correct Use

To satisfy the specifications for counter input, the type of output drive from the encoder that you
use, the encoder cable length, and the count pulse frequency must all be taken into consider-
ation.

I Line Receiver Input Specifications

The following table shows the pulse input specifications for the Units with line receiver inputs
(NX-EC0132 and NX-EC0142).

Specifications

Item

Phases A and B Phase Z
Input voltage EIA standard RS-422-A line driver levels
Input impedance 120 Q 5%
High level input voltage VIT+ :0.1V min.
Low level input voltage VIT- :—0.1V max.
Hysteresis voltage Vhys (VIT+ — VIT-) 160 mV

Maximum response frequency Single-phase 4 MHz (Phase differen- | 1 MHz
tial pulse input, x4 multiplication: 1
MHz)

Encoder 5-V | Output voltage 5VDC 5%

power supply | Output current 500 mA max.

suonesyvads 01-9

® Pulse Input Timing Specifications

Counter Input (Phases A and B)

Input pulse duty = 50% Counter Input Phase Z o

| C g

-

c

[]

— ON _ON ®

5 5 \ voltage 3

E— A/B (+) E‘ %

—_ — ©

g 8EF o  voltage g 8

£ £ g

- O]

2 AB() AV [ 2 [ | OFF s

L OFF voltage @
A A A
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Relationship between Phase A and Phase B on Phase Differential Pulse Inputs

A E
D
B ON S _ON
A(#) i i voltage

' OFF |

Phase A i

i

A() |
[2]
S
Q.

£ |
© i
2
ON _———.ON
B (+) voltage
OFF N ] OFF
Phase B ON j—— voltage
B(-)
— OFF
A A
Timing conditions
A B Cc D E F G
<25ns > 125 ns > 250 ns >0.5us >1us >0.25us >0.5us

|E| Precautions for Correct Use

To satisfy the specifications for counter input, the type of output drive from the encoder that you
use, the encoder cable length, and the count pulse frequency must all be taken into consider-

ation.

6-10-3 External Input Specifications

The following table gives the external input specifications.

Item

Specifications

Input voltage

20.4 to 28.8 VDC (24 VDC +20%/-15%)

Input current

NX-EC0112 or NX-EC0122: 4.6 mA typical (24 VDC)
NX-EC0132 or NX-EC0142: 3.5 mA typical (24 VDC)

ON voltage/ON current

15 VDC min./3 mA min.

OFF voltage/OFF current

NX-EC0112 or NX-EC0122: 4.0 VDC max./1 mA max.
NX-EC0132 or NX-EC0142: 5.0 VDC max./1 mA max.

ON response time

1 Us max.

OFF response time

NX-EC0112 or NX-EC0122: 2 us max.
NX-EC0132 or NX-EC0142: 1 s max.
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This section describes the functions of the SSI Input Units.
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7-1 Interpreting Model Numbers

The model number of the SSI Input Unit tells you the Unit type, number of axes, 1/0O specifications, and
other information.

NX-ECS112

NX Series

Unit Type
ECS: Serial Encoder Input Unit

Number of Channels
1: 1 channel
2: 2 channels

Input Specifications
1: SSl inputs

Additional Functions
2: Supports synchronous refreshing

siaquinN |apo Bunaadisyu) -2

N
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7-2 System Configuration

The following figure shows the system configuration of an SSI Input Unit.

(C)
A pS=> E
<—(D)
(F)
6.
T
g
fl
(H) —
Mo
Symbol Description
(A) Support Software (Sysmac Studio)
(B) Connection to the peripheral USB port or built-in EtherNet I/P port on an NJ/NX-series CPU Unit
©) EtherCAT master (NJ/NX-series CPU Unit)
(D) EtherCAT communications cable
(E) EtherCAT Coupler Unit
(F) SSI Input Unit
(G) SSl encoder !
(H) I/0 power supply

*1. The SSI encoder is supplied with 24-VDC power from the SSI Input Unit.

m Precautions for Correct Use

SSI Input Units provide only I/O interface functions for a synchronized serial interface. For
errors related to communications data, checks are made for communications errors and parity
errors (if there is parity), but error correction and other communications protocol processing are
not supported.

Therefore, you must check for data errors and perform any error processing on input data, such
as the present value or status data, in the Controller.

SSI Input Units have an auxiliary function that you can use to separate error data based on the
amount of change in the present value since the last value. Refer to 7-9-8 Error Data Detection
on page 7-55 for information on this auxiliary function.

Use this auxiliary function or other methods to handle communications data errors when you
use SSI Input Units together with the MC Control Module in an NJ/NX-series Controller.
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7-3 Basic Application Procedures

This section describes the basic procedures to use an SSI Input Unit.

The procedure depends on whether the MC Function Module is used.

7-3-1 Procedures When Using the Motion Control Function Module

The process flow to use an SSI Input Unit with the MC Function Module is shown below.

START

Setup | Create a project. |

v

| Create the EtherCAT network configuration. |

v
| Create the NX Unit configuration. |

!}

|Set the NX Unit parameters. |
T

Axis Settings |Add axes. |

|Assign the axes. |

sainpasoid uonesiddy siseg ¢-7

| Set the axis parameters. |

v
|Set up the functions in the MC Function Module.
T

N

| Set the Controller Setup. |

!

Transferring | Transfer the project to the Controller.

!

Checking Wiring | Open the Axis Status Monitor (MC Monitor Table).*"

| Monitor input signals to check the wiring. |

v
Programming | Program the motion controls.
T
. Yes
Debugging Error? vV
| Read the error code. |

No

i

| Remove the cause of the error and reset the error. |
I

S|NPOJA UoNOUNS [0J3U0T) UOIOW 8y Buisn Usyp) Seunpsoold |-/

Continues to @ on the following page.
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Operation | Operate the Controller and the machine. ‘

v

Maintenance | Perform periodic maintenance. ‘

END
*1. Refer to 4-5 Checking Wiring on page 4-33 for the checking procedures.

7-3-2 Procedures When Not Using the Motion Control Function Module

The process flow to use an SSI Input Unit without the MC Function Module is shown below.

START

Setup | Create a project. |

!}

| Create the EtherCAT network configuration. |

v
|Create the NX Unit configuration. |

!

| Set the NX Unit parameters. |
T

|Assign device variables. |

| Set the Controller Setup. |

!}

Transferring |Transfer the project to the Controller. |

!

Checking Wiring | Display the 1/0 Map or Watch Tab Page.

!

| Monitor input signals to check the wiring. |

v
Programming |Write the control programming 1
T
. Yes
Debugging Error? v
| Read the error code. |

No

!}

| Remove the cause of the error and reset the error. |
T

Operation | Operate the Controller and the machine. |

Maintenance |Perform periodic maintenance. |

END

*1. If the MC Function Module is not used, all control tasks must be performed in the user program, including
position management.
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7-4 Part Names and Functions

7-4-1

This section describes the names and functions of the parts of the SSI Input Units.

Parts and Names

The names of the parts of the NX-ECS112 and NX-ECS212 are shown in the following figure.

(B)

B)

S
jat

N

=
S

L Iuntvinnin i i g

7

77
——

Symbol Name Function

(A) Marker attachment loca- | This is where the markers are attached. OMRON markers are
tions pre-installed at the factory. You can also install commercially available

markers.

(B) NX bus connector This connector is used to connect to another Unit.

(©) Unit hookup guides These guides are used to connect two Units to each other.

(D) DIN Track mounting These hooks are used to mount the NX Unit to a DIN Track.
hooks

(E) Protrusions for removing | These protrusions are to hold onto when you need to pull out the Unit.
the Unit

(F) Indicators The indicators show the current operating status of the Unit.

(G) Terminal block The terminal block is used to connect to external devices.

The number of terminals depends on the Unit.

(H)

Unit specifications

The specifications of the Unit are given here.
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7SSl Input Units

7-4-2 Functions of the Parts

The functions of the parts of the SSI Input Unit are described below.

I Unit Hookup Guides

Use the guides to connect the Units to each other.

I Indicators

The indicators show the Unit status, counter operation status, external input status, and other informa-
tion.

I Terminal Block

The terminal block is used to connect the external I/O signals.

I NX Bus Connector

The bus connectors connect the Units to each other.
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7-4-3 Indicators

This section describes the indicators on the SSI Input Units.

Refer to 3-2 Indicators on page 3-3 for information on the indicators that are provided on all Position
Interface Units.

| nx-Ecsi112

The indicators for a One-input Unit are described in the following table.

Indicator Name Color | Status Description EC S1 1 2
CH SSI operating status | Green | Lit The counter is enabled.
indicator Not lit | The counter is disabled. mTS
RD SSI communica- Yellow | Lit SSI communications are
tions status indicator in progress. mCH
Not lit | SSIcommunications are mRD
not in progress.

N
£~
Y
o
=
4
)
3
®
o
o
5
2
m
c
5
o
=
o
5
o

] nx-Ecs212

The indicators for a Two-input Unit are described in the following table.

Indicator Name Color | Status Description EC 821 2 7
CH1 and | SSI operating sta- Green | Lit The counter is enabled.

CH2 tus indicators Not lit | The counter is disabled. mTS ~

RD1 and | SSI communica- Yellow | Lit SSI communications are 3

RD2 tions status indica- in progress. mCH1 5

tors Not lit | SSI communications are mRD1 8

i o

not in progress. mCH? 3

mRD2
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7-5 Terminal Block Arrangement

SSI Input Units use screwless clamping terminal blocks.

This section describes the terminal block arrangements of the Units.

7-5-1 NX-ECS112

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the One-input Unit. It also provides a wiring example.

I Terminal Block Arrangement

A 12-terminal terminal block is used.

Terminal No. | Symbol | 1/0 Name - -
A1 C+ (0] Synchronous clock output + side A B
A2 C- o Synchronous clock output — side =E=\
C+ B D+

A3 IOV (0] SSI power supply output, 24 VDC L
A4 I0G o) SSI power supply output, 0 VDC C- ‘a . D-
A5 NC - Not used. P
A6 NC -—- Not used. oV 3. -3 oV
A7 - --- --- p= =y
A8 — — — 10G B ) 10G

s= =5
Terminal No. | Symbol | 1/O Name NC BN NC
B1 D+ I SSI data input + side g= =5
B2 D- | SSI data input — side NCTQ Q| Ne
B3 [0)V) (0] SSI power supply output, 24 VDC
B4 10G (0] SSI power supply output, 0 VDC
B5 NC --- Not used.
B6 NC --- Not used.
B7 - -—
B8 - -

Note The SSI power supply output (24 V and 0 V) is provided power from the I/O power supply connected to the
Communications Coupler Unit or an Additional I/O Power Supply Unit.
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I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

SSI Input Unit
—
C+ D+ ]
C- D-
[0)Y] [o)Y]
1I0G 1I0G )
Terminal block
NC NC
NC NC Note The I/O power is supplied from the I/O power supply connected
to the I/O power supply terminals on the Communications Cou-
pler Unit or an Additional I/O Power Supply Unit.
; : gd}/vf NX bus connector

I Wiring Example

The following is a wiring example.

juswebuelly yoo|g jeulwial G-/

SSI Input Unit
Additional 1/0 —
Power Supply Unit Ve —]
SSi
N encoder 7
1/O power supply °IoV oV Hec+ Drol
(24 VDC) -|' e |
<
*0G 10G IOV IOVe 5
10G I0Ge ?
m
oV [e)Y NG NG ;
NC NC =
10G 10G

Note To supply power to connected external devices, connect an 24-VDC 1/O power supply to the Communi-
cations Coupler Unit or an Additional I/O Power Supply Unit to supply power to the SSI Input Unit.
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7-5-2 NX-ECS212

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the Two-input Unit. It also provides a wiring example.

I Terminal Block Arrangement

A 12-terminal terminal block is used.

Terminal No. | Symbol | 1/O Name - -

A1 C1+ 0] Synchronous clock 1 output + side A B

A2 C1- 0 Synchronous clock 1 output — side =

A3 oV O | SSI power supply output, 24 VDC S\ =A% Ty

A4 I0G 0 SSI power supply output, 0 VDC Ci- NCY D1-

A5 C2+ 0] Synchronous clock 2 output + side P

A6 C2- (0] Synchronous clock 2 output — side 10V 3- .3 o)V

A7 - --- --- ==y

A8 — — — 10G B ) 10G
g=l=5

Terminal No. | Symbol | 1/0 Name C2+ I D2+

B1 D1+ | SSl data input 1 + side g= =g

B2 D1- I SSl data input 1 — side 19| b=

B3 [0)V) (0] SSI power supply output, 24 VDC

B4 10G (0] SSI power supply output, 0 VDC

B5 D2+ | SSI data input 2 + side

B6 D2- | SSI data input 2 — side

B7 - - -

B8 - - -

Note The SSI power supply output (24 V and 0 V) is provided power from the /O power supply connected to the
Communications Coupler Unit or an Additional I/O Power Supply Unit.

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

SSI Input Unit
——
C1+ D1+
C1- D1-
IOV 10V
10G 10G
C2+ D2+
C2- D2-

Terminal block

Note The I/O power is supplied from the I/O power supply connected
to the I/O power supply terminals on the Communications Cou-
pler Unit or an Additional I/O Power Supply Unit.

NX bus connector
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I Wiring Example

The following is a wiring example.

Note To supply power to connected external devices, connect an 24-VDC 1/O power supply to the Communi-
cations Coupler Unit or an Additional I1/0O Power Supply Unit to supply power to the SSI Input Unit.

SSI Input Unit
Additional /O —
Power Supply Unit X X
SSI encoder
T 1
110 power [ °|0V 10V 1eC1+ D1+er
supply (24 VDC) ‘|; eC1- D1-of
HelOG 10G —elOV IOVe
*|0G 10Ge|
10V 10V eC2+ D2+em
18 C2- D2-eHt
10G 10G

~
L
i )
X ) G 3
o 5
SSI encoder t?_t
2 W
o
(2]
3
>
]
=3
«Q
[]
3
1]
2

N

¢LZSO3-XN ¢-6-2

NX-series Position Interface Units User’s Manual (W524) 7-13



7SSl Input Units

7-6 1/0 Refreshing Method Setting

There are the following methods to exchange data between SSI Input Units and the Controller:
Free-Run refreshing, synchronous I/O refreshing, and task period prioritized refreshing.

This section describes how to set the I/O refreshing method for SSI Units, the I/O refreshing methods,
and the differences in I/O refreshing methods for different Controllers.

7-6-1 Setting the I/O Refreshing Methods

This section describes the settings of the I/O refreshing method for each Communications Coupler Unit.

® EtherCAT Coupler Unit

When an SSI Input Unit is connected to an EtherCAT Coupler Unit, the I/O refreshing method
depends on the Enable Distributed Clock setting.

The following table lists the possible combinations.

DC enabled/disabled 1/0 refreshing method
Enabled (DC for synchronization) Synchronous 1I/O refreshing
Enabled (DC with priority in cycle time) Task period prioritized refreshing
Disabled (FreeRun) Free-Run refreshing

L~ Version Information

Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required to use task
period prioritized refreshing. If you use unit version 1.1 or earlier and an NX-ECC203 EtherCAT
Coupler Unit, operation is performed with synchronous 1/O refreshing.

® EtherNet/IP Coupler Unit

When an SSI Input Unit is connected to an EtherNet/IP Coupler Unit, you can use only Free-Run
refreshing. There is no setting.

I Refresh Cycle

The following table lists the refresh cycles for Free-Run refreshing, synchronous I/O refreshing, and
task period prioritized refreshing.

1/0O refreshing method Refresh cycle
Free-Run refreshing Always 125 “3*1
Synchronous I/0 refreshing*2 250 usto 10 ms 3
Task period prioritized refreshing 2 125 psto 10 ms

*1. The value is always 250 ps for unit version 1.1 or earlier.

*2. The refresh cycle depends on the specifications of the EtherCAT master and EtherCAT Coupler Unit. It also
depends on the Unit configuration.

*3. The range is 250 pus to 4 ms for unit version 1.1 or earlier. The range is also 250 ps to 4 ms for unit version 1.2
or later if you use the NX-ECC201/202 EtherCAT Coupler Unit.
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EI Precautions for Correct Use

* If you use a Position Interface Unit and EtherCAT Coupler Unit together and you use
Free-Run refreshing, set the task period to a value that is greater than or equal to the refresh
cycle of the Position Interface Unit.

* If you use synchronous I/O refreshing or task period prioritized refreshing, set the task period
to a value within the specified refresh cycle range of the Position Interface Unit.

For the communications cycle specifications of the built-in EtherCAT port on an NJ/NX-series CPU
Unit, refer to the NJ/NX-series CPU Unit Built-in EtherCAT Port User's Manual (Cat. No. W505). For the
communications cycle specifications of the EtherCAT Coupler Unit, refer to the NX-series EtherCAT
Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later).

7-6-2 Free-Run Refreshing

Use Free-Run refreshing to ignore the data refresh time of the SSI Input Unit and simply exchange data
with the Controller.

The SSI Input Unit will refresh data through SSI communications asynchronously with the Controller
processing cycle.

Data is exchanged with the Controller based on the I/O refreshing timing of the Controller.
The data that is exchanged is based on the SSI data that was obtained in the last 1/O refresh.

Controller cycle
time

1/O refreshing Dat 1/O refreshing Daa

Controller //v processing processing
___________________________ P_o;it_ioaaa_ta_____________
SSI Input Unit . / |

| | |
Clock output : /'/ : : i
Data input —|: Data received and refreshed : : : Data received and refreshed ﬁ:

-——-—-—-—-—-—< k- - - - — - - - - - -——-- I
I I Wait Tme for 1 I
I Data refresh cycle Receiie Enabled 1 I
t h<—t 1 |
! ! Unit’s internal cycle

Bumeg pous\ Bulysayyey O/l 9-L

N

Unit's internal cycle: 125ps ~ Unit's internal cycle
For this method, the SSI Input Unit sends a clock signal to the encoder that is timed to the internal cycle
of the Unit and receives data from the encoder.
After the data is received, the updated data is written to memory for 1/O refreshing.

For Free-Run refreshing, the Unit’s internal cycle is always 125 us. The cycle for receiving and refresh-
ing data through SSI communications depends on the SSI baud rate and the data length.

Buiysasyey uny-eai4 z-9-/

The timing of refreshing the data that is exchanged with the Controller depends on the data refresh
cycle of the SSI communications.

Use the following equations to calculate the data refresh cycle.

Data refresh cycle = Conversion wait time + (Number of leading bits + Valid data length) x Clock period +
Monoflop time + Unit processing time
You can use data traces on the Sysmac Studio to check the data update timing. Assign the Encoder
Present Position Refresh Count to an output and check the timing when the value changes in the data
trace.
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You can find the clock period from the Baud Rate parameter in the SSI Input Unit as shown in the fol-

lowing table.
Baud rate setting Clock period (us)

0: 100 kHz 10

1: 200 kHz 5

2: 300 kHz 3.3

3: 400 kHz 25

4: 500 kHz 2

5:1.0 MHz 1

6: 1.5 MHz 0.67

7:2.0 MHz 0.5

Each Unit has its own processing time, as shown in the following table.

Model Unit processing time
NX-ECS112 36 to 146 us
NX-ECS212 36 to 254 ps

The Unit processing time varies as shown in the above table according to the length of the data refresh
period and the processing status of the SSI Input Unit.

If the Wait Time for Receive Enabled parameter is set, SSI communications processing is started again
at the next synchronization cycle after the value set for the Wait Time for Receive Enabled parameter

elapses from when

the data is refreshed.

The following are SSI Input Unit setting parameters: Baud Rate, Wait Time for Receive Enabled, Mono-
flop Time, Conversion Wait Time, Valid Data Length, and Leading Bits.

Refer to 7-9-2 SSI Data Settings on page 7-40 and 7-9-5 Bit Shifting on page 7-51 for details.

El Precautions

for Correct Use

If you use a Position Interface Unit and EtherCAT Coupler Unit together and you use Free-Run
refreshing, set the task period to a value that is greater than or equal to the refresh cycle of the
Position Interface Unit.

L~ Version Information

The refresh cycle is always 125 us for unit version 1.2 or later.
The refresh cycle is always 250 us for unit version 1.1 or earlier.
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I Setting with the Sysmac Studio

Use the following procedure to select Disabled (FreeRun) from the Enable Distributed Clock setting for
the EtherCAT Coupler Unit and use Free-Run refreshing for SSI Input Units that are connected to an
EtherCAT Coupler Unit.

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio
L]

Multiview Explorer ~| ‘Toolbox
Allvendors v
new_Controller.0 Master
| Master Ttem name ]
0 | Device name __ [E001 [ Terminal Coupler
NX-ECC203 Rev:13 Model name Z E Servo Drives
b =: CPU/Expansion Racks Product name NX-ECC203 Et... [ Frequency Inverter
& O Map Revision 13 = Digital 10
PDO Communic.. PDO Communi.. ™ Analog IO
» 7 Controller Setup Node Address T ) 9

L]
ion Control Setup Enable/Disable ...  [Enabled v Input Keyword
Settings Serial Number 0x00000000 [y
# MC_Axis000 (0,MC1)
5 Axes Group Settings PDO Map Settings lD F
¢ Cam Data Settings Enable Distribut...  [Enabled (OC 'v I:l NX-ECC202 Rev:1.2
> Event Settings Reference Clock  Exist
%, Task Settings Setti Setting NX-ECC203 Revil.3
ng Paramet...

{7 Data Trace Settings Edit Setting Pai D

» Programming Backup Paramet...

Slave Terminal C...

Setting ﬂ R88D-KNO1H-ECT Revi21

Setting m RB88D-KNO1H-ECT-L Rev:l.1
= s e
Device name ﬂ R8BD-KNO1L-ECT Revi2.1

Set a name for the slave.
m R88D-KNO1L-ECT-L Rev:l.1

I:l R88D-KNO2H-ECT Revi2.1

Output Model name : NX-ECC
L] Product name: NX-EC
LA Revision: 12
Vendor: OMRON Coi
Comment : EtherCAT ¢
H Filter 1o . A

Builes poujsy buiysayey o/l 9-L

2 Click the EtherCAT Coupler Unit under Configurations and Setup.
Change the Enable Distributed Clock setting to Disabled (FreeRun).

7

~ Toolbox

lode ess|Network configuration All vendors

Master
) Master Item name Value
] Device name EO0L

NX-ECC203 Rev:1.3 Model name NX-ECC203
Product name NX-ECC203 Et...
Revision 13
PDO Communic...  PDO Communi...
Node Address
Enable/Disable S... [Enabled v
Serial Number 0x00000000

PDO Map Settings

| Enable Distribut... |l .l 1

Reference Clock Enabled (DC for synchronization)
En

Buiysasyey uny-eai4 z-9-/

Setting Paramet...
Backup Paramet...

Slave Terminal C...

 Enable Distributed Clock
Select to enable or disable the
distributed clock (DC).

As a result, Free-Run refreshing is used.
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7-6-3 Synchronous I/O Refreshing
Use synchronous /O refreshing to synchronize the timing of SSI communications data (i.e., the timing
of obtaining the data) for one or more SSI Input Units with the processing of the Controller.

The SSI Input Unit will refresh data through SSI communications synchronously with the Controller pro-
cessing cycle.

Data is exchanged with the Controller based on the 1/O refreshing timing of the Controller.
The data that is exchanged is based on the SSI data that was obtained in the last I/O refresh.

Controller cycle
time’™

1/O refreshing Dtz Dal

Controller /V processing processing
T Positondata o
SSI Input Unit |

I

|
| |
| |
| |
[ [

—-————— - == = = ——— =k - = = - = = = = = = = = = = - =

| |
| |
| |
| |

|

| I Watt Timefor |
I Data refresh cycle :ReceiveEnab\edl
l
|

Synchronization cycle Synchronization cycle

*1. For an NX-series CPU Unit, the task period of the primary periodic task or priority-5 periodic task is applica-
ble. For an NJ-series CPU Unit, only the task period of the primary periodic task is applicable.

Note Refer to Operation of Synchronous I/O Refreshing on page 5-7 for details.

For this method, the SSI Input Unit sends a clock signal to the encoder based on the synchronization
cycle and receives data from the encoder.

After the data is received, the updated data is written to memory for 1/O refreshing.

The period for receiving and refreshing data through SSI communications depends on the SSI baud
rate and data length, just as it does for Free-Run refreshing.

The calculation method for the data refresh cycle is the same as for Free-Run refreshing. The timing of
refreshing the data that is exchanged with the Controller depends on the data refresh cycle of the SSI
communications.

You can use data traces on the Sysmac Studio to check the data update timing. Use a data trace to
check the timing when the value of the Data Refresh Status bit in the SSI Status changes. Or, assign
the Encoder Present Position Refresh Count to an output and check the timing when the value changes
in the data trace.

Refer to 7-6-2 Free-Run Refreshing on page 7-15 for details.

If the Wait Time for Receive Enabled parameter is set, SSI communications processing is started again
at the next synchronization cycle after the value set for the Wait Time for Receive Enabled parameter
elapses from when the data is refreshed.

|E| Precautions for Correct Use

If you use synchronous I/O refreshing, set the task period to a value within the specified refresh
cycle range of the Position Interface Unit.
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7 SSI Input Units

Use the following procedure to select Enabled (DC for synchronization) from the Enable Distributed
Clock setting for the EtherCAT Coupler Unit and use synchronous I/O refreshing for SSI Input Units that

are connected to an EtherCAT Coupler Unit.

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

et e

[T
| |

Multiview Explorer - B

- ‘ ' ‘ Master
Master Item name

¥ Configurations and Setup ce

CPU/Expansion Racks
10 Map
» 7 Controller Setup
¥ {i Motion Control Setup
s Settings
MC_Axis000 (0MC1)
£ Axes Group Settings
¢ Cam Data Settings
> Event Settings
W%, Task Settings
{74 Data Trace Settings

» Programming

new_Controller 0

NX-ECC203 Rev:1.3 name
Product name
Revision 13

Node Address
Enable/Disable S...
Serial Number

PDO Map Settings

Enable Distribut...
Reference Clock Exist

: Setting
Setting Paramet...

Setting
Backup Paramet...

Setti
Slave Terminal C... et

rDevice name
Set a name for the slave.

Output

B Fiter ] ouput 3

Value
NX-ECC203
NX-ECC203 Et...

PDO Communic...  PDO Communi...

Enabled (OC ¥

Edit Setting Pai

= s e

» Toolbox
All vendors

v
[ Terminal Coupler

[ Servo Drives

[ Frequency Inverter

= Digital 10

= Analog I0

Input Keywrord
w all versions
I:l NX-ECC202 Rev:1.2
D NX-ECC203 Rev:1.3
ﬂ R88D-KNO1H-ECT Revi21

m RB88D-KNO1H-ECT-L Rev:l.1

ﬂ RB88D-KNO1L-ECT Revi2.1

m R88D-KNO1L-ECT-L Rev:1.1

I:l R88D-KNO2H-ECT Revi2.1

Model name : NX-ECC
L Product name : NX-EC
¥ Revision: 1.2

Vend OMRON Coi

Comment : EtherCAT (

el . e

2 Click the EtherCAT Coupler Unit under Configurations and Setup.

Change the Enable Distributed Clock setting to Enabled (DC for synchronization).

~ Toolbox
Ad twork configuration I All vendors
=2 Master
Master Item name Value

Device name
Model name NX-ECC203
Product name NX-ECC203 Et...
Revision 13

PDO Communic...  PDO Communi...
Node Address
Enable/Disable S...  [Enabled v
0x00000000

| NX-ECC203 Rev:1.3

Serial Number
PDO Map Settings

Enable Distribut...  [EEC 0 g

Reference Clock | Enabled (DC for synchronization) |
Enabled (DC with priority in cycle tRse)
Setting Paramet... | Disabled (FreeRun)
SC et o
Setting
Backup Paramet...
Setting
PR
Enable Distributed Clock
Select to enable or disable the
distributed clock (DC).

Slave Terminal C...

As a result, synchronous I/O refreshing is used.
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7-6-4 Task Period Prioritized Refreshing

With this 1/O refreshing method, shortening the task period is given priority over synchronizing the 1/0O

timing with other NX Units.

With this I/O refreshing method, the timing of 1/0 is not consistent with the timing of I/O for NX Units that

use simultaneous I/O refreshing.

Controller cycle

time™

1/O refreshing

Data

processing

I/O refreshing Daa

Controller ’/V processing
___________________________ Posondata [/
SSl Input Unit //.V /

| WatTiefor |

MUNE

Data received and refreshed

Synchronization cycle

I
I
I Data refresh cycle :ReceiveEnabIedl
I

Synchronization cycle

|
| |
| |
| |
[ [

=l = - - = - - = - - - = - =

| |
| |
| |
| |

*1. For an NX-series CPU Unit, the task period of the primary periodic task or priority-5 periodic task is applica-
ble. For an NJ-series CPU Unit, only the task period of the primary periodic task is applicable.

Note Refer to Operation for Task Period Prioritized Refreshing on page 5-10 for details.

El Precautions for Correct Use

If you use task period prioritized refreshing, set the task period to a value within the specified
refresh cycle range of the Position Interface Unit.
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I Setting with the Sysmac Studio

Use the following procedure to select Enabled (DC with priority in cycle time) from the Enable Distrib-
uted Clock setting for the EtherCAT Coupler Unit and use task period prioritized refreshing for SSI Units
connected to an EtherCAT Coupler Unit.

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio =

T~
| |

Multiview Explorer ~ Toolbox
Allvendors v
new Contoler |~ -
ll] Mastee hém hamé Valoe | Agoups |

Il Devcsrame——Jrect e

55 EtherCAT. | NX-ECC203 Rev:1.3 Model name NX-ECC203 E Servo Drives

xpansion Racks Product name NX-ECC203 Et... [ Frequency Inverter
& O Map Revision 13 = Digital IO

PDO Communic.. ~ PDO Communi.. = Analog 10
- alo
» A Controller Setup Node Address T = 2

'¥ £ Motion Control Setup Enable/Disable S... d Input Keywrord

e S settoos Serial Number B Show all versions
MC_Axis000 (0MC1) -

£ Axes Group Settings .
¢ Cam Data Settings Enable Distribut...  [EnabEd(OC] ¥ [] Mcmerena
I Event Settings Reference Clock  Exist
¥ Task Settings ) Setting NX-ECC203 Rev:L3
7 Data Trace Settings Setting Paramet... ¢ gt Setting Par ||

. Setting RB8D-KNO1H-ECT Rev:2.1
» Programming Backup Paramet... = ﬂ

Setting m RB88D-KNO1H-ECT-L Rev:l.1

£ T
rDevice name ——————— [] R88D-KNO1L-ECT Revi2.1
Set a name for the slave.

PDO Map Settings

Slave Terminal C...

@ R88D-KNO1L-ECT-L Rev:1.1

ﬂ R88D-KNO2H-ECT Revi2.1

Output Model name : NX-ECC
L] Product name: NX-EC

LA Revision: 12
Vendor: OMRON Coi

£ 5 Comment : EtherCAT ¢
B Filter 1IRL .« s A

Builes poujsy buiysayey o/l 9-L

2 Click the EtherCAT Coupler Unit under Configurations and Setup.
Change the Enable Distributed Clock setting to Enabled (DC with priority in cycle time).

N

~ Toolbox
| All vendors
Master e —
Master Item name Value

Device name E00L
NX-ECC203 Rev:1.3 Model name NX-ECC203

Product name NX-ECC203 Et... [ Frequency
Revision Lo = Digital 10
PDO Communic..  PDO Communi.. | =/Analog 10
Node Address =
Enable/Disable S... [Enabled v

Serial Number 0x00000000

PDO Map Settings

Enable Distribut... =0 SR

Reference Clock Enabled (DC for synchron

Setting Paramet...

d R88D-K
Backup Paramet... ﬂ

i R88D-K!
Slave Terminal C... % Qlava Tar [E

~Enable Distributed Clock ———— ﬂ R88D-K

Select to enable or disable the e
distributed clock (DC). FEE—

As a result, task period prioritized refreshing is used.

7-6-5 Differences in I/O Refreshing Methods Based on the Controller

19]]0J3U0) By} Uo paseg SpPoyYisN BU!USSJ}GH Q/| Ul sadualaylq G-9-,

The type of controller that is connected affects the I/O refreshing method, parameter settings, data
access methods, and supported functions.

This section describes this information for various controllers.
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I Using an NJ/NX-series Controller with the MC Function Module

When you use an NJ/NX-series Controller with the MC Function Module, you must set the Unit as an
encoder axis. Set the axis parameter settings and assign an axis variable from the Sysmac Studio.

Refer to the NJ/NX-series CPU Unit Motion Control User’s Manual (Cat. No. W507) for detailed setting
procedures.

Observe the following precautions when you use an SSI Input Unit with the MC Function Module.
» Connect the SSI Input Unit after an EtherCAT Coupler Unit.
» Set the coding method to present value conversion to use an SSI Input Unit as an incremental

encoder with a 32-bit counting range, regardless of the SSI encoder resolution. In this case, change
the setting as shown below according to the output data from the SSI encoder.

SSl encoder Setting
Binary code output Change binary codes to present values.
Gray code output Change gray codes to present values.

The present position of the encoder axis is obtained based on the encoder type setting in the axis
parameters of the MC Function Module, as described in the following table.

Encoder type Present position

Incremental encoder The present position of the encoder axis is 0 when the power is turned ON to the
Controller or when the Controller is restarted (i.e., when data starts being
exchanged with the Unit).

Absolute encoder The present position of the Unit is treated as the present position of the encoder
axis when the power is turned ON to the Controller or when the Controller is
restarted (i.e., when data starts being exchanged with the Unit).

« The Unit is treated as an axis (encoder axis) from the user program, so you cannot handle the 1/0

data from the SSI Input Unit directly. The Unit is handled as an axis variable.

» SSI communications must always be enabled to use an SSI Input Unit with the MC Function Module.

Do not assign the SSI Operation Command parameter to 1/O data. SSI communications are enabled
by default if you do not assign the SSI Operation Command parameter to 1/0O data.

» For an NX-series CPU Unit, you can execute motion control in the primary periodic task and priority-5

periodic task.

* You cannot use motion control instructions to perform control operations.

|E| Precautions for Correct Use

» The MC Function Module cannot directly manipulate SSI encoder absolute value data if the
coding method is set to present value conversion. In this case, you cannot use an encoder
axis as an infinite-length axis absolute encoder.

* When you use an SSI Input Unit with the MC Function Module, the MC Function Module
monitors the bit that corresponds to the SSI Input Unit in the Process Data Communications
Status. You can assign the Process Data Communications Status as an EtherCAT Coupler
Unit device variable. The MC Function Module calculates the initial position of the encoder
axis when this bit is first set. If there is an error in the SSI Input Unit at this time, the initial
position of the encoder axis is not set correctly.

Refer to the precautions in 7-6-6 Process Data Communications Status on page 7-26 and
write the user program.
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Yes: Can be used, Partial: Can be used with restrictions, No: Cannot be used

EtherCAT Coupler Unit
Function - Synchronous 1/0 Task period priori-
Free-Run refreshing refreshing () e 2
SSI data settings No Yes Yes
Coding method No Yes Yes
Encoder count direction No Yes Yes
Bit shifting No Yes Yes
Parity check No Yes Yes
Data refresh status No Yes Yes
Error data detection No Yes Yes
I/0 refreshing method setting No Partial - Partial -
Time stamping 3 No Yes Yes

*1. If you use the Unit as an axis in the MC Function Module, either synchronous I/O refreshing or task period pri-
oritized refreshing is used as the I/O refreshing method.

*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*3. An EtherCAT Coupler Unit with unit version 1.1 or later is required.

Bumeg pous\ Bulysayyey O/l 9-L
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|E| Precautions for Correct Use

+ If you assign an NX Unit connected to an EtherCAT Coupler Unit as an 1/O device for a MC
Function Module axis, the MC Function Module manages refreshing of the 1/0O data. In this
case, the MC Function Module manages refreshing of the 1/O data for the entire Slave Termi-
nal, including the EtherCAT Coupler Unit.

If any of the operations or errors in the following table occur, the MC Function Module dis-
cards the Slave Terminal I/O data at that time. Refreshing of I/0 data resumes when valid

data is obtained again.

Operation

Using EtherCAT slaves only

Using an EtherCAT Coupler Unit +
NX Units

Intentional changes to
EtherCAT network con-
figuration elements

* Unintentional disconnection of an

EtherCAT slave or an EtherCAT
cable disconnection

» Unintentional connection of an

EtherCAT slave or an EtherCAT
cable connection

» EtherCAT slave power interruption

Same as at the left.

» Disconnection of an EtherCAT
slave due to a disconnect opera-
tion

Same as at the left.

* Restarting of EtherCAT Slave Ter-
minal

« Connection of an EtherCAT slave

- + Restarting after parameters were
due to a connect operation

transferred to the Communica-
tions Coupler Unit

Performing an error reset when the
Slave Terminal is stopped due to an
error

Unintentional changes | None
to EtherCAT network

configuration elements

From several milliseconds to several tens of milliseconds is required to resume refreshing of 1/0 data,
depending on the system configuration and the process data communications cycle.

You can include an NX Unit that is not assigned to an axis in a Slave Terminal that is man-
aged by the MC Function Module, but keep in mind the above characteristics of the refresh-
ing of 1/0 data when you do so.

+ If you want to avoid the effects of the refreshing of I/O data that is managed by the MC Func-
tion Module on NX Units that are not assigned to axes, place those NX Units on another
Slave Terminal. To use different Slave Terminals, use different EtherCAT Coupler Units and
configure the Slave Terminals so that one contains only NX Units that are assigned to axes
and one contains only NX Units that are not assigned to axes.

» To assign a Position Interface Unit to an axis in the MC Function Module, you must assign
NX Unit I/O Data Active Status C1CI[1 in the EtherCAT Coupler Unit. Replace “C1C0"with 15,
31, 63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.
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I Using an NJ/NX-series Controller without the MC Function Module

Set the parameters and assign 1/O data for the user program from the Sysmac Studio.
Assign the 1/0 data in the NJ/NX-series Controller as device variables for the Unit.
Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details.

The following table lists the usage restrictions for functions based on their combination with the Ether-
CAT Coupler Unit.

Yes: Usable, No: Not usable

EtherCAT Coupler Unit
Function . Synchronous /O Task period priori-
Free-Run refreshing . . =

refreshing tized refreshing™
SSI data settings Yes Yes Yes
Coding method Yes Yes Yes
Encoder count direction Yes Yes Yes
Bit shifting Yes Yes Yes
Parity check Yes Yes Yes
Data refresh status Yes Yes Yes
Error data detection Yes Yes Yes
I/0 refreshing method setting 2 Yes Yes Yes
Time stamping "3 - Yes Yes

*1. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*2. This setting determines the I/O refreshing method.
*3. An EtherCAT Coupler Unit with unit version 1.1 or later is required.

Bumeg pous\ Bulysayyey O/l 9-L

I Other Controllers

N

The procedure to set parameters and assign data for the user program depends on the system. Manip-
ulate the Position Interface Unit device parameters through the 1/0 and message communications pro-

-
vided by the Controller. 3
Refer to A-2 Object Lists on page A-28 for details. 9

[]
The following table lists the usage restrictions for functions based on their combination with the Com- o)
munications Coupler Unit. §
Yes: Usable, No: Not usable i
O
. EtherNet/IP Py
EtherCAT Coupler Unit Coupler Unit %
2]
Function Task period pri- e
Free-R‘un Synchronqus oritized refresh- Free-R.un @
refreshing 1/0 refreshing . refreshing =
ing 5
SSI data settings Yes Yes Yes Yes F
Coding method Yes Yes Yes Yes é)':u
Encoder count direction Yes Yes Yes Yes 3
Bit shifting Yes Yes Yes Yes %
Parity check Yes Yes Yes Yes i
Data refresh status Yes Yes Yes Yes =
Error data detection Yes Yes Yes Yes S
I/0 refreshing method setting Yes Yes Yes No &
Time stamping "2 No Yes Yes No
*1. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*2. An EtherCAT Coupler Unit with unit version 1.1 or later is required.
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7-6-6 Process Data Communications Status

SSI Input Units can exchange I/O data (i.e., perform 1/O refreshing) with the Controller through the
EtherCAT Coupler Unit.

The status of the data between the Controller and the SSI Input Unit is indicated in the Process Data
Communications Status.

You can assign the Process Data Communications Status as an EtherCAT Coupler Unit device vari-
able.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details on the Pro-
cess Data Communications Status.

The Process Data Communications Status of the SSI Input Unit operates as described below based on
the communications status of the connected SSI encoder.

I When Initial Communications with the SSI Encoder Started Normally

corresponds to SSI Input Unit

After an SSI Input Unit starts, it automatically reads the value from the connected SSI encoder and sets
that value as the initial value for the encoder present position.

If communications were successfully performed with the SSI encoder, the SSI Input Unit reads the ini-
tial value and sets the Encoder Present Position. After the value is set, the bit that corresponds to the
SSI Input Unit in the Process Data Communications Status is set.

Then, SSI communications start when the appropriate command is received.

SSI Input Unit operation | Unit initialization Encoder initial value read. |ReadyforSSIcommunicationscommand
Bit in Process Data
Communications Status that |

E N

Encoder present position ! 0 X Initial value of the encoder present position

t

Power turned ON or Unit restarted.
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When Initial Communications with the SSI Encoder Did Not Start
Normally

If it was not possible to read the initial value from the SSI encoder because the SSI encoder was not
connected, the power supply to the encoder is not turned ON, or for any other reason, an SSI commu-
nications error occurs in the SSI Input Unit.

When the SSI communications error is detected, the bit that corresponds to the SSI Input Unit in the
Process Data Communications Status is set along with the SSI Communications Error Status in the SSI
Status. In this case, the initial value of the encoder present position is not set and the initial state of the
Unit remains at 0.

However, you can start SSI communications with a command after the bit in the Process Data Commu-
nications Status is set. If SSI communications start normally, the SSI Communications Error Status is
reset and the read value is set as the encoder present position.

SSI Input Unit operation | Unit initialization. Encoder initial value read. |ReadyforSSIcommunicationscommand
Bit in Process Data !
Communications Status that .
corresponds to SSI Input Unit

SSI Communications Error ! \
Status in SSI Status .

SSI communications
error or other error

Encoder present position ! 0

If the initial value was not read normally, the
1\ encoder present position is not updated.
Power turned ON or Unit restarted.

I Two-channel Units

There is one bit for each Unit in the Process Data Communications Status.

For a Two-channel Unit, bit in the Process Data Communications Status is set when both channels are
ready to start SSI communications based on the results of the initial communications performed for
each channel.

The following figure shows an example of a Two-channel Unit where channel 1 completed initial com-
munications normally, but an error occurred for channel 2.

CH1 operation |Unit initialization. |Encoder initial value read. |Readyfor SSI communications command

CH1 Encoder Present Position

0 X Initial value of the encoder present position

CH2 operation [ Unit initialization. | Initial value is read. | + Ready for SSI communications command
CH2 SSI Communications .
Error Status in CH2 SSI Status ! ‘Ql SSI communications error or other effor

CH2 Encoder Present Position 0"

Bit in Process Data
Communications Status that
corresponds to SSI Input Unit - 1\

Power turned ON or Unit restarted.

*1. An error occurred for CH2 when the initial value was read, so the present value is not updated.

*2. The bit in the Process Data Communications Status is set when both channels are ready to perform SSI com-
munications for a command.
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Precautions When Assigning an SSI Input Unit to an MC Function
Module Axis

When you assign the SSI Input Unit to an encoder axis in the MC Function Module, the MC Function
Module monitors the bit that corresponds to the SSI Input Unit in the Process Data Communications
Status.

You can assign the Process Data Communications Status as an EtherCAT Coupler Unit device vari-
able.

This allows the MC Function Module to perform error processing if valid input data is not passed to the
Controller during operation of the SSI Input Unit. The MC Function Module also uses this to set the
present position of the encoder axis when the initial encoder value is read after the SSI Input Unit starts.

NJ/NX-series CPU Unit EtherCAT SSl Input
— Coupler Unit Unit
Process Data Communications Status
Bit corresponding to the SSI Input Unit I
Motion Control Function Module 2 EtherCAT
|EncoderAxis Present Position& S8l input
data
The present position is determined
when the bit that corresponds to the
SSI Input Unit (01) is set.

However, if reading the initial value is not possible, the SSI Input Unit cannot begin operation normally
and the SSI Input Unit sets the bit in the SSI Communications Error Status in the SSI Status.

The bit in the Process Data Communications Status is also set at this time.

Because the encoder present position is still set to the default value of 0 at this time, the MC Function
Module cannot set the initial position of the encoder axis to the correct value.

Therefore, when you assign an SSI Input Unit to an MC Function Module encoder axis, always check to
confirm that the bit in the SSI Communications Error Status in the SSI Status was reset when the bit in
the Process Data Communications Status for the SSI Input Unit is set before you use the encoder axis.

If the bit in the SSI Communications Error Status is still set when bit in the Process Data Communica-
tions Status for the SSI Input Unit is set, the initial position of the encoder axis will not be set correctly. If
this occurs, correct the problem that caused the SSI communications error and restart the NX Unit so
that the SSI Input Unit beings operation correctly.

You can access the SSI Status and SSI Communications Error Code as device variables of the SSI
Input Unit, even if the Unit is assigned and used as an encoder axis.

Bit in Process Data

Communications Status that
corresponds to SSI Input Unit 4}\
SSI Communications Error ? |

Status

The cause of the error is removed. &

Encoder axis present positon —MMM ———--—---—coomooo -

(MC Function Module axis >< Incorrect present position ><

variable) ? ? ? ?
Power Process data Unit Process data
turned ON  communications started restarted. communications started —
or Unit (SSI error) — Encoder axis Encoder axis present
restarted. present position determined. position determined.
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@ Additional Information

The following are possible causes for a failure to read the initial value: I/O power is not sup-
plied, the SSI encoder is not connected, or the wiring is incorrect.

Builes poujsy buiysayey o/l 9-L
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7-7 1/0O Data Specifications

This section describes the data items that you can allocate to I/O, the data configurations, and the axis

settings.

7-7-1 Data Items for Allocation to I/O

You can assign the following 7 data items to the I/O for an SSI Input Unit.

The data items are described in the following sections.

@ Additional Information

You can use the Read NX Unit Object instruction or the Write NX Unit Object instruction to
access data that is not assigned as 1/0. You use index numbers with these instructions.
Refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for information on
the Read NX Unit Object instruction or the Write NX Unit Object instruction.
For the index numbers, refer to A-2-3 SSI Input Units on page A-43.

| Nx-Ecs112

The data items that you can allocate to 1/0O for a One-input Unit are listed in the following table.

A Data i Size D * MC Function
rea ata item (bytes) ata type Default Module PDO ‘2
Input SSI Status 1 BYTE Yes
SSI Communications Error Code 1 BYTE Yes
Encoder Present Position 4 DINT Yes Yes
Status Data 4 DWORD Yes
Encoder Present Position Refresh 2 UINT
Count
Time Stamp 3 8 ULINT
Output SSI Operation Command 2 WORD

*1. The Default column shows the data item that are set when the Unit is shipped from the factory. You can allocate
other data items.

*2. These PDOs are required to use the MC Function Module.

*3. An EtherCAT Coupler Unit with unit version 1.1 or later is required.
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The data items that you can allocate to 1/0 for a Two-input Unit are listed in the following table.

A Data i Size D *1 MC Function
rea ata item (bytes) ata type Default Module PDO *2
Input SSI Status 1 1 BYTE Yes
SSI Communications Error Code 1 1 BYTE Yes
Encoder Present Position 1 4 DINT Yes Yes
Status Data 1 4 DWORD Yes
Encoder Present Position Refresh 2 UINT
Count 1
Time Stamp 1 ™3 8 ULINT
SSI Status 2 1 BYTE Yes
SSI Communications Error Code 2 1 BYTE Yes
Encoder Present Position 2 4 DINT Yes Yes
Status Data 2 4 DWORD Yes
Encoder Present Position Refresh 2 UINT
Count 2
Time Stamp 2 3 8 ULINT
Output SSI Operation Command 1 2 WORD
SSI Operation Command 2 2 WORD

*1. The Default column shows the data item that are set when the Unit is shipped from the factory. You can allocate
other data items.

*2. These PDOs are required to use the MC Function Module.

suonesyvads eleq o/l L-L

*3. An EtherCAT Coupler Unit with unit version 1.1 or later is required.

7-7-2 Data Details !
This section describes the data configuration for each of the 7 data items for 1/O allocation. ~

R

g

| ssi status 5

0]

The bit configuration of the SSI Status parameter is given in the following table. >

n: Channel number

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 --- - CRUNnN ERRnN REFnN
Abbr. Data Description

REFn Data Refresh Status This indicates when the position data changes from its previous
value.
This bit toggles between 0 and 1 every time the data changes.

ERRnN SSI Communications Error Sta- | 1: Error occurred.

tus 0: No errors occurred.

CRUNN | s3] Communications Enabled *! | 1: SSI communications enabled.

0: SSI communications disabled.

*1. The status of this bit depends on the value of the SSI Communications Enable bit in the SSI Operation Com-
mand parameter. Refer to SS/ Operation Command on page 7-35 for information on the SSI Operation Com-
mand parameter.
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% Additional Information

The error status in the SSI Status parameter and the SSI Communications Error Code
parameter are both set to 0 when the data is received without an error.

When you use the SSI Input Unit in combination with an NJ/NX-series Controller, notification
of SSI communications errors is provided in the SSI Communications Error Code in the SSI
Status of the SSI Input Unit. Also, the Controller detects an error event and manages it. Error
events for which notification is provided in the Controller are not automatically reset even
when the SSI Input Unit normally receives data. Reset the error event with an error reset
method of the Controller.

I SSI Communications Error Code

The bit configuration of the SSI Communications Error Code parameter is given in the following table.

n: Channel number

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit3 | Bit2 | Bit1 | Bit0
0 - - ERROR CODEnN
Abbr. Data Description
ERROR SSI Communications Error Code | This contains the detailed error code for ERRn.
CODEnN

0: No error

1: Communications Preparation Incomplete
2: Frame Error

3: Parity Error

4: Communications Timeout

5: Out of range for position difference

@ Additional Information

The error status in the SSI Status parameter and the SSI Communications Error Code
parameter are both set to 0 when the data is received without an error.

When you use the SSI Input Unit in combination with an NJ/NX-series Controller, notification
of SSI communications errors is provided in the SSI Communications Error Code in the SSI
Status of the SSI Input Unit. Also, the Controller detects an error event and manages it. Error
events for which notification is provided in the Controller are not automatically reset even
when the SSI Input Unit normally receives data. Reset the error event with an error reset
method of the Controller.

Error description Detection details Assumed cause Possible correction
Communications | This error occurs when | ¢ /O power is not being supplied. » Check the I/O power supply.
Preparation an SSl data inputis not | « The SSI data input (D+ and D-)is |+ Check the SSI data input wiring.
Incomplete at high level before the connected with reversed polarity.
SSI clock signalis sent. | . There is an encoder or Unit mal- | = Replace the encoder or Unit.
function.
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Error description Detection details

Assumed cause

Possible correction

This error occurs when
an SSI data input is not

Frame Error

at low level ! in the next
clock cycle after the
final bit of SSI data is
received.

The SSI settings are incorrect.

An SSI communications line
(clock output or data input) is dis-
connected. Or, the clock output
(C+ and C-) is connected with
reversed polarity.

There is noise on an SSI commu-
nications line.

There is an encoder or Unit mal-
function.

+ Set the correct SSI settings for the
connected encoder.

» Check the wiring to the SSI encoder.

* Remove the sources of any noise
around the SSI communications
lines.

» Replace the encoder or Unit.

This error occurs if the
results of a parity check
performed on received
data detects an error.

Parity Error

There is a problem with the parity
check settings.

There is noise on an SSI commu-
nications line.

There is an encoder or Unit mal-
function.

» Set the correct SSI settings for the
connected encoder.

* Remove the sources of any noise
around the SSI communications
lines.

* Replace the encoder or Unit.

This error occurs if the
SSI data input is not at
high level after the
monoflop time elapses
and the SSI data is
received.

Communications
Timeout

The SSI settings are incorrect.

The SSI communications line for
clock output was disconnected
during communications.

There is noise on an SSI commu-
nications line.

There is an encoder or Unit mal-
function.

+ Set the correct SSI settings for the
connected encoder.

» Check the wiring to the SSI encoder.

* Remove the sources of any noise
around the SSI communications
lines.

Replace the encoder or Unit.

If error data detection is
enabled, this error
occurs when a change
that exceeds the posi-
tion variation limit is
detected in SSI data.

Out of range for
position difference

There is noise on an SSI commu-
nications line.

There is an encoder or Unit mal-
function.

* Remove the sources of any noise
around the SSI communications
lines.

Replace the encoder or Unit.

*1. The low level is the state when the SSI data frame ends in 0.

I Encoder Present Position

The bit configuration of the Encoder Present Position parameter is given in the following table.

n: Channel number

suonesyvads eleq o/l L-L
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Byte Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0 CVn (Chn Encoder Present Position LL)
+1 CVn (Chn Encoder Present Position LH)
+2 CVn (Chn Encoder Present Position HL)
+3 CVn (Chn Encoder Present Position HH)
Abbr. Data Description
CVn Chn Encoder Present Position This contains the present position of the encoder for channel n.
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I Status Data

The bit configuration of the Status Data parameter is given in the following table.

n: Channel number

Byte Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0
0 STDn (Chn Status Data LL)
+1 STDn (Chn Status Data LH)
+2 STDn (Chn Status Data HL)
+3 STDn (Chn Status Data HH)
Abbr. Data Description
STDn Chn Status Data This contains the status data obtained from the encoder for channel n.

I Encoder Present Position Refresh Count

The bit configuration of the Encoder Present Position Refresh Count parameter is given in the following

table.
n: Channel number
Byte Bit7 | Bit6 Bit 5 Bit4 | Bit3 | Bit2 | Bit1 Bit 0
0 CVRn (Chn Encoder Present Position Refresh Count L)
+1 CVRn (Chn Encoder Present Position Refresh Count H)
Abbr. Data Description
CVRn Chn Encoder Present Position This bit is incremented by 1 every time the present value of chan-

Refresh Count nel n is refreshed.

The value returns to 0 after it exceeds 65,535.

I Time Stamp

The bit configuration of the Time Stamp parameter is given in the following table.

Refer to 7-9-9 Time Stamping on page 7-56 for details on time stamps.
Note An EtherCAT Coupler Unit with unit version 1.1 or later is required.

n: Channel number

Byte Bit7 | Bit6 Bit5 | Bit4 Bit 3 Bit 2 Bit 1 Bit 0

0 TMSn (Chn Time Stamp, 1st byte)

+1 TMSn (Chn Time Stamp, 2nd byte)

+2 TMSn (Chn Time Stamp, 3rd byte)

+3 TMSn (Chn Time Stamp, 4th byte)

+4 TMSn (Chn Time Stamp, 5th byte)

+5 TMSn (Chn Time Stamp, 6th byte)

+6 TMSn (Chn Time Stamp, 7th byte)

+7 TMSn (Chn Time Stamp, 8th byte)

Abbr. Data Description

TMSn Chn Time Stamp Contains the time stamp for when Chn changed.

It stores the DC time. (Unit: ns)
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The big configuration of the SSI Operation Command parameter is given in the following table.

n: Channel number

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 -— -— CENn
1 — — — — — — — —
Abbr. Data Description
CENnNn SSI Communications Enable 1: Enables SSI communications.

0: Disables SSI communications.

|E| Precautions for Correct Use

The SSI Operation Command parameter is used by assigning it to /0 data. However, do not
assign this variable to /O data when you assign it to an MC Function Module axis.

When you assign the variable to an MC Function Module axis, manipulate the variable through
the MC Function Module axis and not in the variable itself.

7-7-3 Axis Settings

Use the SSI Input Unit as an encoder axis when you use the MC Function Module in an NJ/NX-series

Controller.

For information on axis parameters and how to assign axis variables, refer to the NJ/NX-series CPU
Unit Motion Control User’s Manual (Cat. No. W507).

NX-series Position Interface Units User’s Manual (W524)
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7-8 Setting Methods

7-8-1

This section describes the setting methods for the SSI Input Units.
You can use an SSI Input Unit as an encoder axis input device if you also use the MC Function Module.

This section describes the settings for using an NJ/NX-series Controller and the MC Function Module to
control SSI Input Units.

For details on the functions of the MC Function Module, refer to the NJ/NX-series CPU Unit Motion
Control User’s Manual (Cat. No. W507).

|E| Precautions for Correct Use

To assign a Position Interface Unit to an axis in the MC Function Module, you must assign NX
Unit I/0O Data Active Status LU in the EtherCAT Coupler Unit. Replace “0U” with 15, 31,
63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units. Refer to the
NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.

Building and Wiring the System
SSI Input Units are mounted after an EtherCAT Coupler Unit to build an NX Unit Slave Terminal. The
Slave Terminal is connected through EtherCAT communications.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on how to
build NX Unit systems.

Refer to 7-5 Terminal Block Arrangement on page 7-10 for information on wiring SSI Input Units to
external devices, such as SSI encoders.

7-8-2 Setting Examples

This section describes the minimum parameter settings that are required to use SSI Input Units with the
MC Function Module.

Refer to 7-9-1 Parameters on page 7-38 for information on SSI Input Unit parameters.

I Setting Up SSI Communications

You can set SSI Input Unit parameters for a variety of SSI encoder communications data formats, tim-
ings, coding methods, and other settings.

Set the parameters based on the communications specifications of the connected SSI encoder.

Refer to 7-9-2 SSI Data Settings on page 7-40 for information on SSI communications settings.

I Count Direction Setting

Use the Encoder Count Direction parameter to specify the incrementing/decrementing direction in the
Unit in comparison to the incrementing/decrementing direction of the SSI Encoder.

You can reverse the count direction from the Unit for SSI encoders that provide the absolute position in
the communications data.

The default setting for the SSI Input Unit is 0 (Not to invert the sign).

Refer to 7-9-4 Encoder Count Direction on page 7-50 for information on setting the count direction.
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I /0 Entry Mappings

This section describes 1/0 entry mapping to control encoder axes from the MC Function Module.

You must map the objects that are required for the motion control functions that you will use to process
data communications.

The 1/O entry mapping is a list of required objects that is prepared in advance.

You select the 1/0 entry mappings to use in the Edit I/O Allocation Settings area of the Slave Terminal
Tab Page in the Sysmac Studio.

<\ Configurations and Setup.

Node1 : NX-ECC201 (E001x +

10 allocation status: (1) /O data size Input 54/1024 [bytes] Output 16/1024 [bytes]
(2) Number of I/O entry mappings Input 5/255 Output 2/255

1/O entry mapping list
Input 264bif IndexISizel Data Typell/O entry namelComment|

ISelectionlinput/Outputl /O entry mapping name | Flag |
-(8-_

ptio |s=e]
Input 505th Transmit PDO Mapping _ Editable
512th Transmit PDO Mapping -

OK Cancel

! — !
1/0 entry mapping list I/O entries

spoyjoN Buijes g-2

The following 1/0O entry mappings are selected by default in the Sysmac Studio.

RxPDO | No assignments
TxPDO SSI Status, SSI Communications Error Code, Encoder Present Position, and Status Data

N

Refer to A-2 Object Lists on page A-28 for details on each object.

Use the default Sysmac Studio 1/0 entry mappings to use the SSI Encoder Input Unit with the MC Func-
tion Module.

sa|dwex3 bues z-g-/

I Relationships between MC Function Module and Process Data

The functions of the MC Function Module are related to the information in the process data objects.

Use the default Sysmac Studio settings to use the SSI Input Unit with the MC Function Module.
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Input Units

7-9 Functions

7-9-1

This section describes the SSI data settings and other functions, such as the coding methods and bit

shifting.

El Precautions for Correct Use

Functions are restricted by the selected I/O refreshing method and Controller. Refer to 7-6-5
Differences in I/O Refreshing Methods Based on the Controller on page 7-21 for details.

Parameters
The following table lists the parameters that are used in the SSI Input Units.
Parameter name Function Setting range Unit Default Reference
Baud Rate 0: 100 kHz Oto7 - 4 P. 7-41
1: 200 kHz
2: 300 kHz
3: 400 kHz
4: 500 kHz
5:1.0 MHz
6: 1.5 MHz
7:2.0 MHz
SSI| Communica- 0: 2,000 ms Oto3 0 P. 7-41
tions Start-Up Time | 1. 1 050 ms
2: 500 ms
3: No delay
Wait Time for This is the wait time until the | 0 to 9999 10 ps 0 P. 7-41
Receive Enabled next frame can be sent.
Monoflop Time This is the duration from 1 to 9999 10 us 4 P. 7-41
when the last block is sent
until the high level is con-
firmed on the data line.
Conversion Wait This is the wait time from the | 0 to 64 - 0 P. 7-41
Time falling edge of the first clock
signal to the rising edge.
Valid Data Length This is the valid bit length of | 1 to 32 Bits 25 P. 7-41
the SSI data.
Single-turn Data This is the start bit position for | 0 to 31 Bits 12 P. 7-41
Start Bit single-turn data.
Single-turn Data This is the data length of sin- | 0 to 32 Bits 13 P. 7-41
Length gle-turn data.
Multi-turn Data Start | This is the start bit position for | 0 to 31 Bits 0 P. 7-42
Bit multi-turn data.
Multi-turn Data This is the data length of 0to 32 Bits 12 P. 7-42
Length multi-turn data.
Status Data Start Bit | This is the start bit position for | 0 to 31 Bits 0 P. 7-42

status data.
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Parameter name Function Setting range Unit Default Reference
Status Data Length | This is the data length of the | 0 to 32 Bits P. 7-42
status data.
Leading Bits This is the number of leading | 0 to 31 Bits P. 7-52
bits for the SSI data.
Parity Check 0: No check Oto 2 - P. 7-53
1: Even parity check
2: Odd parity check
Encoder Resolution | This is the resolution for sin- | 0 to - P. 7-42
gle-turn data. 4294967295
Coding Method 0: No change Oto4 P. 7-44
1: Output binary codes.
2: Change gray codes to
binary codes.
3: Change binary codes to
present values.
4: Change gray codes to
present values.
Position Variation This is the limit to the change | 0 to - P. 7-55
Limit in the position from the previ- | 2147483647
ous position data.
Encoder Count 0: Not to invert the sign Oor1 -—- P. 7-50
Direction 1: Invert the sign
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7SSl Input Units

7-9-2 SSI Data Settings

You can connect an SSI Input Unit to the following types of encoders.
» A single-turn encoder that performs single-turn position detection

* A multi-turn encoder that can count the number of rotations

* An encoder that reports the position data and status data

The encoder’s position data and status data are synchronized with the clock signal and transferred over
the data line.

You can set the bit positions and bit lengths for multi-turn data, single-turn data, and status data. You
can also set the start bit position data for position data and status data.

This enables you to support a variety of encoders with different status data positions or when additional
information is added in front of or behind the position data.

However, the total bit length of all the data must not exceed 32 bits. The bit position plus data length of
any data must not exceed 32 bits.

Conversion Wait Time i
v ‘I o t Data frame: 1 to 32 bits ‘Il\l/lonoflop T'mf.
€< ) [l
Clock | | | | | | | | | | | | | I I_
|
| | 1 ! |
I I MSB LSB, f |
| - - -
Data ' :\ X X X X X \ | :
! :
SSi I'Leading Multl—turn data Slngle -turn Status data Wait Time
Communications !'bits data for Receive
Startup Time Enabled
Power cycled or NX Multi-turn Single-turn Data  Status Data Start
Unit restarted. Data Start Bit Start Bit Bit

Use the following equation to calculate the actual present position to send to the Controller.
» Actual present position = Previous present position + Travel distance

However, the calculation method depends on the code conversion that you used. Refer to 7-9-3 Coding
Method on page 7-44 for information on code conversion.
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The travel distance is calculated according to the direction of rotation.

The direction of rotation is determined to be in the Forward/reverse direction pulse based on where the
present value is in the range of zresolution/2 of the previous value, as shown in the figure below.

The travel distance is considered positive if the direction of rotation is positive, and it is considered neg-
ative if the direction of rotation is negative.

Positive/negative direction pulse

I Settings

. -Previous position

7’

\’Positive/negative direction pulse

The following table gives the meanings and default values of the parameter settings.

Changes to the following parameter settings are applied when the power supply to the NX Unit is turned
ON or the NX Unit is restarted.

Parameter name Setting Default Remarks
SSI Communications | 0: 2,000 ms 0 Set this parameter to the wait time until SSI
Start-Up Time 1: 1,050 ms communications are started from the time
2: 500 ms that power is supplied to the SSI Encoder
Unit after the power supply is turned ON or
3: No delay after the NX Unit is restarted.

Wait Time for Receive | 0 to 9999 x 10 us 0 Set the wait time until the next frame can be

Enabled”’ received.

Monoflop Time 1109999 x 10 us 4 Set this parameter to the duration from
when the last clock is sent until the high
level is confirmed on the data line.

Conversion Wait Time | 0 to 64 x Transmission clock | 0 + Set the wait time from the falling edge of

cycle the first clock signal to the rising edge.
« The wait time is the clock cycle multiplied
by the set value. A setting of 0 is equal to
a half of the clock cycle.
Baud Rate 0: 100 kHz 4 Set the frequency of the transmission clock
1: 200 KHz signal for SSI communications.
2: 300 kHz
3:400 kHz
4: 500 kHz
5:1.0 MHz
6: 1.5 MHz
7:2.0 MHz

Valid Data 1 to 32 (bits) 25 Set the valid bit length for SSI data.

Length”z*?’*4

Single-turn Data Start | 0 to 31 (bits) 12 Set the start bit position for single-turn data.

Bit 2

Single-turn Data 0 to 32 (bits) 13 Set the data length for single-turn data.

Length 2
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7SSl Input Units

Parameter name Setting Default Remarks
Multi-turn Data Start 0 to 31 (bit) 0 Set the start bit position for multi-turn data.
Bt
Multi-turn Data 0 to 32 (bits) 12 Set the data length for multi-turn data.
Length ™3

0 to 31 (bit)
0 to 32 (bits)

Status Data Start Bit™ Set the start bit position for status data.
Status Data
Length 4™

Encoder Resolution”®

Set the data length for status data.

0 to 4294967295 0 Set the single-turn resolution.

If this parameter is set to 0, the resolution is
the maximum setting value for single-turn
data + 1.

*1. Set the time that is required for the SSI encoder to output data again. This time depends on the SSI encoder.

Set it according to the specifications of the SSI encoder that is connected.

*2. If the sum of the values set for the Single-turn Data Start Bit and the Single-turn Data Length parameters is
greater than the Valid Data Length parameter, SSI communications are disabled and an SSI Data Setting Error

event occurs.
*3. Ifthe sum of the values set for the Multi-turn Data Start Bit and the Multi-turn Data Length parameters is greater
than the Valid Data Length parameter, SSI communications are disabled and an SSI Data Setting Error event

occurs.

*4. If the sum of the values set for the Status Data Start Bit and the Status Data Length parameters is greater than
the Valid Data Length parameter, SSI communications are disabled and the SSI Data Setting Error event oc-
curs.

*5. If the sum of the values set for the Multi-turn Data Length, Single-turn Data Length, and Status Data Length
parameters is greater than 32, SSI communications are disabled and an SSI Data Setting Error event occurs.
*6. If the resolution is greater than the range represented by the value set for the Single-turn Data Length param-

eter, SSI communications are disabled and an SSI Data Setting Error event occurs.

I Encoder Setting Examples

This section provides setting examples for four different encoder formats.

® Single-turn 13-bit Data

Received frame bit positions
0:MSB | 1 2 3 4 5 6 7 8 9
S12 S11 |S10 |[S9 |S8 |[S7 |S6 |S5 [S4 |S3

10
S2

1"
S1

12
SO

Note SO0, S1, etc., are the data bits that give the absolute position during a single rotation.

Valid Single-turn data | Single-turn | Multi-turn data Multi-turn Status data start Status
data start bit data length start bit data bit data
length 9 length length

13 0 13 0 0 0 0
® Multi-turn 25-bit, Multi-turn 12-bit, and Single-turn 13-bit Data

Received frame bit positions

0:MSB| 1 2 3 4 5 6 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16

M11 M10 |M9 |M8 |M7 |M6 |M5 |M4 |M3 |M2 |M1 |MO |S12 |S11 |S10 |S9 |S8
Received frame bit positions
17 | 18 | 19 | 20 | 21 | 22 | 23 | 24
S7 |S6 |S5 |S4 |S3 |S2 |S1 |SO
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Note 1. MO, M1, etc., are the data bits that give the number of rotations.
2. S0, S1, etc., are the data bits that give the absolute position during a single rotation.

7SSl Input Units

Valid Single-turn data | Single-turn | Multi-turn data Multi-turn Status data start Status
data start bit data length start bit data bit data
length g length length

25 12 13 0 12 0 0
® Single-turn 9-bit Data and Alarm Bit
Received frame bit positions
0:MSB | 1 2 3 4 5 (] 7 8 9 10 | 11 12
S8 S7 |S6 |S5 |S4 |S3 |S2 (S1 |SO |O 0 A 0
Note 1. SO0, S1, etc., are the data bits that give the number of rotations.
2. Ais a bit that indicates an error.
Valid Single-turn data | Single-turn | Multi-turn data Multi-turn Status data start B
data start bit data length start bit data bit data
length 9 length length
13 0 9 0 0 11 1
® Tannen Baum Multi-turn 9-bit and Single-turn 12-bit Data
Received frame bit positions
0:MSB| 1 2 3 4 5 (] 7 8 9 10 | 11 12 | 13 | 14 | 15 | 16
0 0 0 M8 M7 M6 |M5 |M4 |M3 |M2 |M1 |[MO |S11 |S10 |S9 |S8 |S7
Received frame bit positions
17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25
S6 |S5 |S4 |S3 |S2 |S1 |SO |O 0
Note 1. MO, M1, etc., are the data bits that give the number of rotations.
2. S0, S1, etc., are the data bits that give the absolute position during a single rotation.
Valid Single-turn data | Single-turn | Multi-turn data Multi-turn Status data start Status
data start bit data length start bit data bit data
length 9 length length
26 3 12 12 9 0 0
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7 SSI Input Units

I Setting with the Sysmac Studio

1 Double-click the SSI Input Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

I
|

Multiview Explorer

new_Controller 0 v

'w Configurations and Setup B

Item name

= Toolbox

.
Value

¥ 5 EtherCAT
¥ Nodel : NX-ECC203 (EO0
Unit 1: NX-OD4256 (1
: NX-ID3417 (N
NX-ID3417 (N
NX-PF0630

SSI Communications Start-Up Time/Ch1 SSI Communications St...
Wait Time for Receive Enabled/Ch1 Wait Time for Receive Enabl...
Monofiop Time/Chl Monofiop Time

Conversion Wait Time/Ch1 Conversion Wait Time

Valid Data Length/Ch1 Valid Data Length

Single-turn Data Start Bit/Ch1 Single-turn Data Start Bit
Single-turn Data Length/Ch1 Single-tum Data Length

Unif NX-PG0122 (b

» [ CPU/Expansion Racks
& 1/0 Map

» T Controller Setup

¥ £ Motion Control Setup
¥ 4 Axis Settings

MC_Axis000 (0,MC1)
#; Axes Group Settings
¢ Cam Data Settings
> Event Settings
W, Task Settings
1 Data Trace Settings

» Programming

Output

Status Data Start Bit/Ch1 Status Data Start Bit
Status Data Length/Ch1 Status Data Length
Leading Bits/Chl Leading Bits

Pai i

Help

Data type: -—

Comment: Set the SSI input 1 baud rate.
0:100 kHz

1:200 kHz

Y Filter

# A

Multi-turn Data Start Bit/Chl Multi-turn Data Start Bit
Multi-turn Data Length/Chl Multi-turn Data Length

Retumn to Default Value

2 Set the parameters.

7-9-3 Coding Method

You can convert received SSI data into different formats.

Use the Code Method Setting parameter to change the format conversion method.

Parameter name Setting

Default Remarks

Coding Method 0: No change
1: Output binary codes.

2: Change gray codes to
binary codes.

3: Change binary codes to
present values.

4: Change gray codes to
present values.

3

Changes are applied when the power sup-
ply to the NX Unit is turned ON or the NX
Unit is restarted.

I No Change

This method passes SSI data to the input area exactly as it is received. Select this method to perform

all protocol interpretation in the user program.

Valid SSI data (data after the bits are shifted)

v No change

Encoder present position (input area)
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7 SSI Input Units

@ Additional Information

The status data in the input area is not used when No change is selected. This data will always
be 0.

I Output Binary Codes

This method divides SSI data up into multi-turn data, single-turn data, and status data. Then, the
encoder present position is calculated from the multi-turn data and single-turn data based on the
encoder resolution and sent to the input area along with the status data.

Valid SSI data (data after the bits are shifted)

Multi-turn data | Singleturndata 1 Status data

| . .

x Encoder resolution

+ +

Y
Encoder present position (input area)l | Status data (input area) |

suonounyg 6-.

@ Additional Information

If the set value of the Encoder Resolution parameter is 0, the resolution is calculated as the
maximum value of the single-turn data plus 1.

N

I Changing Gray Codes to Binary Codes

Select this method when the data format from the encoder is gray code.

Received SSI data is converted to binary and processed in the same way as for binary code output,
and then the encoder present position and status data are sent to the input area.

poylely Buipo) ¢-6-/

Valid SSI data (data after the bits are shifted)

Y
Multi-turn data Single-turn data Status data
Gray code converted to binary. v
Multi-turn data Single-turn data
Y
x Encoder resolution
+ +
j Y

Encoder present position (input area)l | Status data (input area) |
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@ Additional Information

For a multi-turn encoder, the SSI Input Unit will perform gray code conversion treating the
multi-turn data and single-turn data as continuous data. In this case, always set the Encoder
Resolution parameter to 0. If you set the Encoder Resolution parameter to any value other than
0, the encoder present position will not be calculated correctly.

® Corresponding Gray Codes and Binary

The following table lists the gray codes and their equivalent values in binary.

Hex Gray code Binary
0 0000 0000
1 0001 0001
2 0011 0010
3 0010 0011
4 0110 0100
5 0111 0101
6 0101 0110
7 0100 0111
8 1100 1000
9 1101 1001
A 1111 1010
B 1110 1011
C 1010 1100
D 1011 1101
E 1001 1110
F 1000 1111

® Remainder Gray Code

For single-turn encoders, if the set resolution is not a power of 2, remainder gray codes are used for

calculations.
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7 SSI Input Units

I Changing Binary Codes to Present Values

Select this method when the data format from the encoder is binary.

This method divides SSI data up into multi-turn data, single-turn data, and status data. The present
value of the encoder is then expanded to signed, 32-bit present value data from the multi-turn and sin-
gle-turn data according to the encoder resolution. This encoder present position and status data are
then both sent to the input area.

Valid SSI data (data after the bits are shifted)

Multi-turn data \  Single-turndata | Status data

x Encoder resolution

+ +

Y
Encoder present position (input area) | |Status data (input area) |

I I
, Conversion to
| Present Value

1
Previous present value

suonounyg 6-.

@ Additional Information

If the set value of the Encoder Resolution parameter is 0, the resolution is calculated as the
maximum value of the single-turn data plus 1.

N

poylely Buipo) ¢-6-/
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7 SSI Input Units

I Changing Gray Codes to Present Values

Select this method when the data format from the encoder is gray code.

Received SSI data is converted to binary and processed in the same way as for when the Coding
Method parameter is set to Change binary code to present value, and then the encoder present posi-

tion and status data are sent to the input area.

Valid SSI data (data after the bits are shifted)

Y

Multi-turn data Single-turn data

Status data

Gray code converted to binary. \

<

Multi-turn data Single-turn data

Y
x Encoder resolution

Y

Binary data | | Status data (input area) |

] .
, Conversijon to
, Present Value

Previous present value

@ Additional Information

For a multi-turn encoder, the SSI Input Unit will perform gray code conversion treating the
multi-turn data and single-turn data as continuous data. In this case, always set the Encoder
Resolution parameter to 0. If you set the Encoder Resolution parameter to any value other than
0, the encoder present position will not be calculated correctly.
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7 SSI Input Units

I Present Value Conversion for SSI Input Units

When you change binary code to the present value or gray code to the present value to convert the
code, the present value is expanded to signed, 32-bit data according to the position information
obtained from the SSI encoder. The first position for the absolute value data from the SSI encoder is the
first data read after the power supply to the SSI Unit is turned ON or the Unit is restarted. Counting is
then performed based on the relative increment in the same way as an incremental encoder.

Count value
+231_1

+225

Data received from the SSI encoder

Example: 25-bit encoder

Incrementing
direction

S~ Signed, 32-bit expanded data

ok \N 7z V.

The data is expanded into signed, 32-bit data based
on the first position obtained from the encoder after
the power supply to the Unit is turned ON.

If you use present value conversion with an SSI encoder that supports a resolution other than 32 bits,
the reference point (home position) changes from the signed, 32-bit data after one rotation of absolute
value data from the encoder.

suonounyg 6-.

For continuously repeating encoder absolute value data rotations, the absolute value data converted
from the present value cannot be retained. In this case, set the Coding Method parameter to No change
or to Change gray codes to binary codes to perform position control from the Controller.

N

I Setting with the Sysmac Studio

1 Double-click the SSI Input Unit in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio
|
|

poylely Buipo) ¢-6-/

Multiview Explorer i =| Toolbox
| WEmmm————— :
new_Controller 0 v S
| [ Ttem name Value
¥ Configurations and Setup Batid Rate/Ctit Batd Raite

T S5I Communications Start-Up Time/Ch1 SSI Communications St...

) Wait Time for Receive Enabled/Ch1 Wait Time for Receive Enabl...
V- Nodel: NX-ECC203 (EOC ||y, 05 Time/Chl Monofiop Time
Unit 1: NX-0D4256 (1 Conyersion Wait Time/Ch1 Conversion Wait Time

Unit 2: NX-ID3417 (N Valid Data Length/Ch1 Valid Data Length

Single-turn Data Start Bit/Ch1 Single-turn Data Start Bit

Single-turn Data Length/Ch1 Single-tum Data Length

Multi-turn Data Start Bit/Ch1 Multi-turn Data Start Bit

Multi-turn Data Length/Ch1 Multi-turn Data Length

Status Data Start Bit/Ch1 Status Data Start Bit

Status Data Length/Ch1 Status Data Length

Leading Bits/Ch1 Leading Bits

Parity Check/Ch1 Parity Check

Encoder Resolution/Ch1 Encoder Resolution

» 7 Controller Setup
¥ £ Motion Control Setup
s Settoe Coding Method/Ch1 Coding Method Change Binary Code to Presert Value
MC_Axis000 (0,MC1)
Axes Group Settings inary Code

¢ Cam Data Settings ~Help Change Gray Code to Binary Code

> Event Settings Data type: — Change Gray Code o Present Value K
W, Task Settings Comment: Set the code change method for SST input 1.

1 Data Trace Settings 0: No change
1:Out

» Programming 9 Ch |

Output

H it ® B A
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2 Set the Coding Method parameter.

7-9-4 Encoder Count Direction

You can change the count direction of data that is received from the encoder.

Set the Encoder Count Direction parameter to change the count direction.

Parameter name

Setting

Default Remarks

Encoder Count Direc-
tion

0: Not to invert the sign

1: Invert the sign

0

Changes are applied when the power sup-
ply to the NX Unit is turned ON or the NX
Unit is restarted.

If you set the parameter to use the opposite encoder count direction, the encoder present position is
calculated as shown below.

Count value
A

42314 L - —

225 | _
(Example: 25-bit encoder) ,

Encoder present position for opposite count direction setting

Data from SSI encoder (normal
count direction)
|-

Ll
Incrementing direction

¥ Present value conversion data for

opposite count direction (32-bit
expanded data with sign)

After the power supply is cycled, the initial position

is calculated as follows based on the position that
is first obtained from the encoder: Initial position =
Encoder resolution — Initial value.
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7 SSI Input Units

I Setting with the Sysmac Studio

1 Double-click the SSI Input Unit in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

Multiview Explorer ~| Toolbox

= | |[All parameters ] i
[ Ttemname  Vawe |
'w Configurations and Setup i' 0011z
e SSI Communications Start-Up Time/Ch1 SSI Communications St...  2000ms
5 Wait Time for Receive Enabled/Ch1 Wait Time for Receive Enabl...
L Shace Tty NX'ECCZOi (€00 \jonofiop Time/Chl Monofiop Time
Unit 1: NX-0D4256 (1 Conyersion Wait Time/Ch1 Conversion Wait Time
Unit 2: NX-ID3417 (N ' Valid Data Length/Ch1 Valid Data Length
Unit 3: NX-ID3417 (N | Single-turn Data Start Bit/Ch1 Single-turn Data Start Bit
Unit 4: NX-PFO630 (N Single-turn Data Length/Ch1 Single-turn Data Length
@SB Multi-tum Data Start Bit/Ch1 Multi-tur Data Start Bit
NX-PG0122 (b  Multi-turn Data Length/Ch1 Multi-turn Data Length
» = CPU/Expansion Racks Status Data Start Bit/Ch1 Status Data Start Bit
& VO Map Status Data Length/Ch1 Status Data Length
_ Leading Bits/Ch1 Leading Bits
=
B ot e Parity Check/Ch1 Parity Check
Motion Control Setup o et Eeen
¥ it Axis Settings Retum to Default Value
MC_Axis000 (0,MC1)
% Axes Group Settings
¢ Cam Data Settings

new_Controller 0

Help

Data type: -—
Comment: Set the SSI input 1 baud rate.
> Event Settings 0:100 kHz

W, Task Settings
| Data Trace Settings

Output

Y Filter

2 Scroll down the Configurations and Setup Tab Page.
Set the Encoder Count Direction parameter.

suonounyg 6-.

|/All parameters
Item name

Conversion Wait Time/Ch1 Conversion Wait Time
Valid Data Length/Ch1 Valid Data Length

Single-turn Data Start Bit/Ch1 Single-turn Data Start Bit
Single-turn Data Length/Ch1 Single-tum Data Length
Multi-turn Data Start Bit/Chl Multi-turn Data Start Bit
Multi-turn Data Length/Ch1 Multi-turn Data Length
Status Data Start Bit/Ch1 Status Data Start Bit

Status Data Length/Ch1 Status Data Length

Leading Bits/Ch1 Leading Bits

Parity Check/Ch1 Parity Check

Encoder Resolution/Ch1 Encoder Resolution

N

Coding Method/Ch1 Coding Method Change Binary Code to Present Value
Position Variation Limit/Ch1 Position Variation Limit

Not o vert th Sign

Event Level Setting/Event 1 , Invert the Sign |

Event Level Setting/Event 1 Level Invert the Sign Ly

Bumys g 5-6-2

Retum to Default Value
Help
Data type: —-
Comment: Set the SSI input 1 encoder count direction.
0: Not to invert the sign.
1: Invert the sign.

Ractart ic ranuiirad +n raflact tha cattinnc

7-9-5 Bit Shifting

The number of error bits and the location of position data depend on the encoder that you use. You can
shift the first bit in received frames to specify the first position of the received SSI data.

o\ X X

! Shift for n bits ! Treated as SS| data.

| et A
> >
| : |
! Received data !
4 A -}
€ >
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Parameter name Setting

Default

Remarks

Leading Bits 0 to 31 (bits)

0

Changes are applied when the power sup-
ply to the NX Unit is turned ON or the NX
Unit is restarted.

M Precautions for Correct Use

If the sum of the values set for the Valid Data Length parameter and the Leading Bits parameter
is greater than 32, SSI communications are disabled and an SSI Data Setting Error event

occurs.

I Setting with the Sysmac Studio

1 Double-click the SSI Input Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

et e

|
I

Multiview Explorer

new_Controller 0

'w Configurations and Setup

¥ 7 EtherCAT

V- Nodel: NX-ECC203 (EOC ||y, 05 Time/Chl Monofiop Time
Unit 1: NX-0D4256 (1 Conyersion Wait Time/Ch1 Conversion Wait Time
Unit 2: NX-ID3417 (N Valid Data Length/Ch1 Valid Data Length
Single-turn Data Start Bit/Ch1 Single-turn Data Start Bit
Single-turn Data Length/Ch1 Single-tumn Data Length
i Multi-tum Data Start Bit/Ch1 Multi-tur Data Start Bit
Unit 6: NX-PG0122 (b Multi-tum Data Length/Ch1 Multi-tum Data Length
» [=: CPU/Expansion Racks Status Data Start Bit/Ch1 Status Data Start Bit
#1/0Map Status Data Length/Ch1 Status Data Length
Leading Bits/Ch1 Leading Bits
Parity Check/Ch1 Parity Check

» 7 Controller Setup
¥ £ Motion Control Setup
¥ 4 Axis Settings
MC_Axis000 (0,MC1)
fves Group Settings [ "
BRI Comment: Set the SSl input 1 baud rate.
> Event Settings 0:100 kHz
W, Task Settings 1:200kHz
7 Data Trace Settings

» Programming

Help

Output

B Filter

= Toolbox

<Search> v

Value

SSI Communications Start-Up Time/Ch1 SSI Communications St...
Wait Time for Receive Enabled/Ch1 Wait Time for Receive Enabl...

Return to Default Value

2 Set the Leading Bits parameter.

7-9-6 Parity Check

A parity check is performed on all bits after the bits of SSI data are shifted.

If a parity error is detected, it is reflected in the error code in the SSI Status parameter.

- OOCO00CO00

Shift for n bits

>l
» K

Received data

A parity check is performed on this part,

>

>
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Parameter name Setting Default

Remarks

0: No check 0
1: Even parity check
2: Odd parity check

Parity Check

Changes are applied when the power sup-
ply to the NX Unit is turned ON or the NX
Unit is restarted.

I Setting with the Sysmac Studio

1 Double-click the SSI Input Unit in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

File  Edit View lInsert Project Controller Simulation Tools Help
|
1

Multiview Explorer

new_Controller 0 v } ' ‘ \[Dﬂl

'w Configurations and Setup

Item name

— Up Time/Ch1 5SI Communications St...
il EherCAT Wait Time for Receive Enabled/Ch1 Wait Time for Receive Enabl...

= Toolbox

_( Search> v

Value

V- Nodel: NX-ECC203 (EOC ||y, 05 Time/Chl Monofiop Time

Unit 1: NX-0D4256 (' conyersion Wait Time/Ch1 Conversion Wait Time

Unit 2: NX-ID3417 (N Valid Data Length/Ch1 Valid Data Length

Unit 3: NX-ID3417 (N Single-turn Data Start Bit/Ch1 Single-turn Data Start Bit

Single-turn Data Length/Ch1 Single-tum Data Length

§ Multi-turn Data Start Bit/Ch1 Multi-turn Data Start Bit

Unit 6: NX-PG0122 (v  Multi-tumn Data Length/Ch1 Multi-turn Data Length

» = CPU/Expansion Racks Status Data Start Bit/Ch1 Status Data Start Bit

2 1/0 Map Status Data Length/Ch1 Status Data Length

» & Controller Setup :‘;‘;‘l"g:;'c‘iﬁh“ i Bits
¥ i Motion Control Setup T

¥ §i# Axis Settings

2 MC_Axis000 (0,MC1)
 Axes Group Settings

¢ Cam Data Settings

> Event Settings

W, Task Settings

7 Data Trace Settings

» Programming

Help
Data type: -—

Comment: Set the SSTinput 1 baud rate.
0:100 kHz

1:200 kHz

Output

B Filter

) A

Retumn to Default Value

2 Set the Parity Check parameter.

7-9-7 Data Refresh Status

Data is refreshed in SSI data communications according to the Baud Rate parameter on a cycle that is
longer than the Controller’s 1/O refresh cycle. SSI Input Units have the following two methods to check

whether the data was refreshed in the Controller.

Function

Description

Remarks

Data Refresh Status
bit (SSI Status)

This bit is toggled between 0 and 1 every time
the position data is refreshed through SSI data
communications.

You can use this bit only when the 1/10
refreshing method is set to synchro-
nous |/O refreshing.

Encoder Present
Position Refresh
Count

A counter with a range from 0 to 65,535 is

incremented by 1 every time the position data
is refreshed through SSI data communications.
The value returns to 0 after it exceeds 65,535.

You can use this variable when the 1/0
refreshing method is set to Free-Run
refreshing or synchronous /O refresh-

ing.

* The Data Refresh Status bit is toggled every time SSI data communications are performed. There-
fore, you can use it only with synchronous 1/O refreshing, i.e., when SSI communications are syn-
chronized with the 1/O refreshing operation of the Controller.
With Free-Run refreshing, SSI communications are sometimes performed more than once during the
Controller’s 1/0 refresh cycle, and therefore the value of this bit is not dependabile.

» Use the Encoder Present Position Refresh Count parameter to determine if the data has been
refreshed when you use Free-Run refreshing.
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SSI Input Units

I Timing Charts

The following timing charts show the timing for both Free-Run refreshing and synchronous 1/O refresh-
ing.

® Free-Run Refreshing

Free-Run refreshing performed. Free-Run refreshing performed.

Data refresh bit Communicatiéns al_

(in SSI Unit) completed \ | q
—

e Il

position refresh
counter (in SSI Unit)

Encoder present T

E—

Time

Data refresh bit O
(host Controller)

position refresh
counter (host
Controller)

Encoder present T

Time

*1. Bit changes are not always detected depending on the 1/O refresh cycle and timing when you use Free-Run
refreshing.

*2. You can compare the values of the Encoder Present Position Refresh Count parameter to check if the data
has been refreshed when you use Free-Run refreshing.

® Synchronous I/O Refreshing

Synchronous refresh timing ~ Synchronous refresh timing ~ Synchronous refresh timing

| .
Data refresh bit Communlcatlonsg 2
Y

(in SSI Unit) completed.
—

position refresh
counter (in SSI Unit

|
!

|

|

|

T

Encoder present T !
|

) !

|

|

Time

Data refresh bit
(host Controller)

Encoder present
position refresh

counter (host
Controller) Time
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7-9-8 Error Data Detection

7SSl Input Units

You can separate out error data based on the difference between the previous and current present val-

ues.

Data is treated as error data if the difference between the previous and current present values is
greater than the value set for the Position Variation Limit parameter.

Error data is discarded and the present position of the encoder is not refreshed.

The following data is also not refreshed:

» Data Refresh Status bit

* Encoder Present Position Refresh Count
» Time Stamp

Any time error data is detected with this function, the error code in the SSI Status parameter is updated.

Parameter name Setting Default Remarks
Position Variation 0to 2147483647 0 » Set this parameter to 0 to disable the
Limit function.

» Changes are applied when the powe

r

supply to the NX Unit is turned ON or the

NX Unit is restarted.

El Precautions for Correct Use

Error data detection is possible only when the coding method is set to change binary codes to
present values or change gray codes to present values. Otherwise, this function is disabled.

Binary data

P

NX-series Position Interface Units User’s Manual (W524)

suonounyg 6-.

N

uonosla( eyeq Jou3 g-6-,




7SSl Input Units

I Timing Charts

Obtained data

—

Differential data

Position variation limit

I Time

: (SSI communications cycle)

0
Position variation Iimitl

Encoder present
position
(refreshed data)

I Time
: (SSI communications cycle)

1
|

| Time
I (SSI communications cycle)
|

Present value
refresh bit

I (2)
I

[
|

*1. The difference is greater than the limit, so the obtained data is discarded and the current data is not
refreshed. The difference is then set to 0.

*2. If the present position of the encoder is not refreshed because of the discarded data, the present position
refresh bit is also not toggled. The Encoder Present Position Refresh Count and Time Stamp parameters are

also not refreshed.

7-9-9 Time Stamping

When you obtain SSI data from an SSI Input Unit and the position data has changed from the previ-
ously obtained position data, you can obtain the DC time when that change occurred along with the

data.

Position data is obtained when NX bus /O is refreshed.

I/O refreshing
on NX bus

Position data —

The obtained position data and DC time are input to the Controller.

DC time

obtained.

DC time
obtained.

The obtained DC time is called a time stamp.

DC time

obtained.

DC time not
obtained.
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7SSl Input Units

If there was no change in the position data, the time stamp is not updated and so the previous time
stamp is retained.

Refer to 7-7-1 Data Items for Allocation to I/0 on page 7-30 for information and Time Stamp on page
7-34 for details on time stamps.

If you use time stamping, you must assign a time stamp to I/O in the SSI Input Unit.
Time stamps are not assigned by default.

Add a time stamp to the I/O entries in the 1/0 entry mapping using the 1/O assignments of the SSI Input
Unit.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.

Refer to Operation of Synchronous I/O Refreshing on page 5-7 for information on refreshing of NX bus
I/O.

El Precautions for Correct Use

» An EtherCAT Coupler Unit with unit version 1.1 or later is required.
» Time stamping is supported only when synchronous I/O refreshing is used. When Free-Run
refreshing is used, the data will always be 0.

I Application Example

Refer to 6-9-12 Time Stamping on page 6-75 for a time stamp application example.

suonounyg 6-.

N

Buidwe)s swil 6-6-2

NX-series Position Interface Units User’s Manual (W524) 7 - 57



7SSl Input Units

7-10 General Specifications

The general specifications of the SSI Input Units are given below.

Item Specification
1/0 interface Push-in
Number of SSI communications | NX-ECS112: 1 channel
input channels NX-ECS212: 2 channels
Data input (D+, D-)
1/0 signals
Clock output (C+, C-)
Clock output EIA standard RS-422-A line driver levels
Data input EIA standard RS-422-A line driver levels
Maximum data length 32 bits (The single-turn, multi-turn, and status data length can be set.)
Coding method 0: No change, binary code, or gray code
100 kHz, 200 kHz, 300 kHz, 400 kHz, 500 kHz, 1.0 MHz, 1.5 MHz, or
Baud rate
2.0 MHz
. . NX-ECS112 :0.85 W max.
NX Unit power consumption
NX-ECS212 : 0.9 W max.
1/0 power supply voltage 20.4 to0 28.8 VDC (24 VDC +20%/-15%)
Current consumption from I/O NX-ECS112 : 20 mA max.
power supply NX-ECS212 : 30 mA max.
1/0 power supply method NX bus
NX-ECS112 : 65 g max.
Weight
NX-ECS212 : 65 g max.
Dimensions (Width x Height x NX-ECS112 or NX-ECS212: 12 x 100 x 71 mm
Depth)
0 L e NX-ECS112 . Inputs: 10 bytes, Outputs: 0 bytes
VO data size NX-ECS212 : Inputs: 20 bytes, Outputs: O bytes
Number of l/0 N NX-ECS112 : Inputs: 1, Outputs: 0
umbero entry mappings NX-ECS212 : Inputs: 2, Outputs: 0

*1. This is the default set value.
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This section describes the functions of the Pulse Output Unit.
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8 Pulse Output Units

8-1 Interpreting Model Numbers

The model number of the Pulse Output Unit tells you the Unit type, number of axes, 1/O specifications,
and other information.

NX-PG0122

NX Series

Unit Type
PGO: Pulse Output Unit

Number of Channels
1: 1 channel

Pulse Output Specification and I/O Polarity
1: Open collector output, NPN
2: Open collector output, PNP

Additional Functions
2: Supports synchronous refreshing

siaquinN |apo Bunaidisyu) -8
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8 Pulse Output Units

8-2 System Configuration

The following figure shows the system configuration of a Pulse Output Unit.

(C)
a
AU
<—(D)
) (@)
® V¥
T
g
]
(M) —
Symbol Description
(A) Support Software (Sysmac Studio)
(B) Connection to the peripheral USB port or built-in EtherNet I/P port on an NJ/NX-series CPU Unit
(© EtherCAT master (NJ/NX-series CPU Unit)
(D) EtherCAT communications cable
(E) EtherCAT Coupler Unit
(F) Pulse Output Unit
(G) Digital Input Unit
(H) External inputs*1 (positive limit input, negative limit input, home proximity input, and immediate stop
input)
()] Latch inputs (Latch input 1 and latch input 2)
() Current-limiting resistor 2
(K) Drive with pulse string input
(L) Motor
(M) 1/0 power supply

*1. When the Unit is connected to an NJ/NX-series CPU, you can use these inputs by adding a Digital Input Unit
and assigning MC Function Module functions. For information on Digital Input Units, refer to the NX-series
Digital I/O Units User’s Manual (Cat. No. W521).

*2. The pulse output from a Pulse Output Unit is a 24-VDC open collector output. Connect an external current-lim-
iting resistor according to the input specifications of the connected motor drive.
Example: For a G5-series Servo Drive, connect a 2-kQ (1/2-W) resistor in series.

8-4 NX-series Position Interface Units User’s Manual (W524)



8 Pulse Output Units

8-3 Pulse Output Control

The pulse output control from the Controller is the same as control in Cyclic Synchronous Position Con-
trol Mode of the CiA402 drive profile.

The control commands that are sent to the Pulse Output Unit are sent with the Controlword and com-
mand position each control period. The control status is monitored through the Statusword.

These are equivalent to the following data definitions in the CiA402 drive profile: Controlword, Target
Position, and Statusword.

This section describes the control status and Cyclic Synchronous Position Control Mode for the Pulse
Output Unit.

8-3-1 Control State

Pulse Operation Unit operations are controlled through a Controlword and the results of those opera-
tions are returned in a Statusword.

Control operations are defined by different states and transitions between these states, as shown in the
following figure. The control status changes according to the Controlword. The current status is indi-
cated in the Statusword.

A Pulse Output Unit can output pulses in Cyclic Synchronous Position Control Mode when the Servo is
turned ON (Operation Enabled).

Power supply OFF or reset

0: After the control power is turned ON

Not Ready to
Switch ON

l 1: Initialized

|osu09) IndinQ as|nd £-8

Enabled 8: Shutdown
9: Disable Voltage

. 13: Fault Reset
» Switch ON ;
»|  Disabled j Fault ;
7\ : «
Shutdown: 2 7: Disable Voltage S
1 3
: S
Readyto |4 : ®
Switch ON [~ ' =
Switch ON: 3 l T6: Shutdown 12: Fault
response
operation |
completed
H Switched ON
: Disable Voltage: 10 :
: Fault Reaction .
4 Active
Enable Operation: 4 5: Disable
Operation
11: Error Occurs
Operation ;
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8 Pulse Output Units

® Controlword

Controlword bits X
Bit 7 Bit 3 Bit 2 Bit 1 Bit 0 Number in
Command - transition
Fault Reset Enablt_e Oper- | Quick Stop | Enable Volt- Switch ON diagram
ation Done age
Shutdown - - 1 1 0 2,6,0r8
Switch ON 0 1 1 1 3
Switch ON + | --- 1 1 1 1 3+471
Enable Oper-
ation
Disable Volt- | --- -—-- --- 0 -—- 7,9,0r10
age
Quick Stop -— -— 0 1 -— Not sup-
Done ported. 2
Disable Oper- | --- 0 1 1 1 5
ation
Enable Oper- | --- 1 1 1 1 4
ation
Fault Reset Oto1"3 - 13

*1. When the Servo is ready (Switched ON) the Servo is automatically turned ON (Operation Enabled).

*2. The Quick Stop Done command is not supported. Even if a Quick Stop Done command is received, it will be
ignored.

*3. This is the operation when bit 7 (Fault Reset) turns ON.

Fault state » When the error is reset, the Switch ON Disabled state is entered.
Not Fault state | « The state will change according to command bits 0 to 3.

When a Fault Reset is executed with bit 7, set the bit back to 0 before giving the next command.

Refer to Controlword on page 8-35 for details on the Controlword.

® Statusword

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Status Switch ON Quick Voltage Fault Operation | Switched | Ready to
Disabled | Stop Done | Enabled Enabled ON Switch ON
Not Ready to 0 0 1 0 0 0 0
Switch ON
Switch ON Dis- | 1 1 1 0 0 0 0
abled
Ready to Switch | 0 1 1 0 0 0 1
ON
Switched ON 0 1 1 0 0 1 1
Operation 0 1 1 0 1 1 1
Enabled
Fault Reaction 0 1 1 1 1 1 1
Active
Fault 0 1 1 1 0 0 0

*1. This signal monitors the ON/OFF status of the main power supply circuit, but this signal is always ON for the
Pulse Output Unit.
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8 Pulse Output Units

Number in
Status Operation transition
diagram
Start — Not Ready to Switch This is the uninitialized state after the power supply to the Unit | 0
ON is turned ON or after the Unit is reset.
Not Ready to Switch ON — This state is automatically entered from the Not Ready to 1
Switch ON Disabled Switch ON state. The Unit enters this state automatically when
the Unit initialization and self-testing processes finish normally.
Switch ON Disabled — Ready | Set the Controlword to Shutdown to enter this state. 2
to Switch ON
Ready to Switch ON — Set the Controlword to Switch ON to enter this state. 3
Switched ON Check that the Unit is ready to perform pulse output, and
change the state if it is ready.
Switched ON — Operation Set the Controlword to Operation Enabled to enter this state. 4
Enabled
Operation Enabled — Set the Controlword to Disable Operation to enter this state. 5
Switched ON This stops pulse output. !
Switched ON — Ready to Set the Controlword to Shutdown to enter this state. 6
Switch ON
Ready to Switch ON — Switch | Set the Controlword to Disable Voltage to enter this state. 7
ON Disabled
Operation Enabled — Ready | Set the Controlword to Shutdown to enter this state. This stops | 8
to Switch ON pulse output. 1
Operation Enabled — Switch | Set the Controlword to Disable Voltage to enter this state. This | 9 f:
ON Disabled stops pulse output. ! 2
Switched ON — Switch ON Set the Controlword to Disable Voltage to enter this state. 10 ]
Disabled 2
Fault Reaction Active The Unit enters this state when an error occurs that stops the | 11 2
output. The Statusword is changed to notify the host when the ;:-3
Unit enters the Fault Reaction Active state. The pulse output is S
stopped when the Unit enters this state. 1 e
Fault When an error occurs, the Unit outputs an error code and then | 12
enters this state.
Fault Reset When bit 7 of the Controlword turns ON, check for the cause of | 13
the error. After the cause of the error is determined and
removed, the Unit enters the Switch ON Disabled state. Or, if z
the cause of the error is not removed, the Unit enters the Fault =
state. g
Ready to Switch ON — Opera- | Set the Controlword to Enable Operation to enter this state. 3+4 :o_*'
tion Enabled The Unit checks to see if the conditions 2 for changing to the %
Switch ON state are met, and automatically changes to the ®
Operation Enabled state when ready.

*1. When the Unit enters the Operation Enabled state from another state, the Pulse Output Unit stops the pulse
output according to the Load Rejection Output Setting.
When the Unit is in the Operation Enabled state and the NX bus changes from Operational to any other state,
an lllegal State Transition error event occurs in the Pulse Output Unit. The state then changes to Fault Reaction
Active and pulse output is stopped according to the Load Rejection Output Setting.

*2. The condition for changing to the Switch ON state is whether the Unit is ready to perform pulse output.

Refer to Statusword on page 8-32 for details on the Statusword.

NX-series Position Interface Units User’s Manual (W524)



8 Pulse Output Units

8-3-2 Cyclic Synchronous Position Control Mode

The following figure shows an outline of motor control performed in Cyclic Synchronous Position Con-

trol Mode.

I/O data of Pulse
Output Unit 1

Controlword

Y

Controlword —> Control command

Y

Command position

F==—===== 1
Target position > L1 Control from position 1

Command present positionj<€

!(not shown in the
Position actual value |« < figure) :

Statusword <

Statusword <«— Control status

1

1

1

1

1

1

1

1

Position ,control processing to | |

Refreshed on control ;motor drive and |
a fixed period. | processing 10ther motor control 1 :

1

1

1

1

1

1

1

In Cyclic Synchronous Position Control Mode, motor position control is performed by sending the motor
target position on a fixed synchronization cycle. The result of that operation is monitored as the position

actual value.

The Controlword, Statusword, Command Position, and Command Present Position that are used as I/0
data by the Pulse Output Unit correspond to the following control data used in control execution: Con-
trolword, Statusword, Target Position, and Position Actual Value.

@ Additional Information

The Pulse Output Unit uses a control method equivalent to the Cyclic Synchronous Position
Control Mode in the CiA402 drive profile, but it only controls pulse output. The Unit cannot per-
form processing to control the main power or turn ON the Servo as is the case for Servo Drives
that use the complete CiA402 drive profile.

To enable pulse output, you must turn ON the Servo and enter the Operation Enabled state
from the user program.
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8 Pulse Output Units

8-4 Basic Application Procedures

This section describes the basic procedures to use a Pulse Output Unit.

The procedure depends on whether the MC Function Module is used.

8-4-1 Procedures When Using the Motion Control Function Module

The process flow to use a Pulse Output Unit with the MC Function Module is shown below.

Setup | Create a project. |

!

| Create the EtherCAT network configuration. |

v

| Create the NX Unit configuration. ‘

!}

|Set the NX Unit parameters. ‘
T

Axis Settings |Add axes. |

| Assign the axes. |

| Set the axis parameters. |

v
|Set up the functions in the MC Function Module.
T

sainpasoid uonesiddy siseg -8

| Set the Controller Setup. |

!}

Transferring | Transfer the project to the Controller.

v

Checking Wiring | Open the MC Test Run Tab Page. |

| Monitor input signals to check the wiring. |

Checking Operation | Perform jogging. *1 |

v
Programming |Write a program to perform jogging.*1 ‘
Manual Operation | Jog the axes with the user program. *1 ‘
T
v
Homing | Define the homes of the servomotor axes to control. *1 ‘
T

Continues to @ on the following page.
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8 Pulse Output Units

Programming

. Yes
Debugging Error?

A

v

| Program the motion controls.
]

No

v

| Read the error code. |

!}

| Remove the cause of the error and reset the error. |

Operation | Operate the Controller and the machine.

Maintenance |Perform periodic maintenance.

END

*1. These steps are required if a Pulse Output Unit is used to control the motor drive.

8-4-2 Procedures When Not Using the Motion Control Function Module

The process flow to use a Pulse Output Unit without the MC Function Module is shown below.

Setup

Transferring

Checking
Wiring

| Create a project.

!}

| Create the EtherCAT network configuration.

v
| Create the NX Unit configuration. |

!}

|Set the NX Unit parameters. |
T

|Assign device variables.

| Set the Controller Setup.

!}

Transfer the project to the Controller.

!}

Display the I1/0 Map or Watch Tab Page.

!}

| Monitor input signals to check the wiring.

Continues to @ on the following page.
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Checking Operation |Perform jogging.*1 *2

Programming

Manual Operation

|
v

|Write a program to perform jogging.*1 *2

|Jog the axes with the user program.*1 *2

Homing

v

|Write a program to perform homing.*1 *2

| Define the homes of the servomotor axes to control.*1 *2

Programming

v

| Write the control programming.*2

. Yes
Debugging Error?

No

v

| Read the error code.

!}

| Remove the cause of the error and reset the error. |

Operation | Operate the Controller and the machine.

Maintenance | Perform periodic maintenance.

END

*1. These steps are required if a Pulse Output Unit is used to control the motor drive.
*2. If the MC Function Module is not used, all control tasks must be performed in the user program, including

position management.
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8 Pulse Output Units

8-5 Part Names and Functions

8-5-1

This section describes the names and functions of the parts of the Pulse Output Unit.

Parts and Names

The names of the parts of the NX-PG0112 and NX-PG0122 are shown in the following figure.

(B)

O)I)INTITIININININININANG  § )

€ (B (©)

Symbol Name Function

(A) Marker attachment loca- | This is where the markers are attached. OMRON markers are

tions pre-installed at the factory. You can also install commercially available
markers.

(B) NX bus connector This connector is used to connect to another Unit.

(C) Unit hookup guides These guides are used to connect two Units to each other.

(D) DIN Track mounting These hooks are used to mount the NX Unit to a DIN Track.
hooks

(E) Protrusions for removing | These protrusions are to hold onto when you need to pull out the Unit.
the Unit

(F) Indicators The indicators show the current operating status of the Unit.

(G) Terminal block The terminal block is used to connect to external devices.

The number of terminals depends on the Unit.

Unit specifications

The specifications of the Unit are given here.

8-5-2 Functions of the Parts

The functions of the parts of the Pulse Output Unit are described below.

I Unit Hookup Guides

Use the guides to connect the Units to each other.
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8 Pulse Output Units

I Indicators

The indicators show the Unit status, pulse output operation status, external 1/0 status, and other infor-
mation.

I Terminal Block

The terminal block is used to connect the external I/O signals.

I NX Bus Connector

The bus connectors connect the Units to each other.

8-5-3 Indicators

This section describes the indicators on the Pulse Output Unit.

Refer to 3-2 Indicators on page 3-3 for information on the indicators that are provided on all Position
Interface Units.

I NX-PG0112 and NX-PG0122

The indicators for a One-input Unit are described in the following table.

PG0112 PG0122
aTs u TS

suoljdoung pue sswep Med -8

mCHT mCH1
mA =B mA =B
=00 m00
m|) mf m|0 w1 i
w
2
Indicator Name Color | Status Description %
CH Pulse output status indicator | Green | Lit Ready for pulse output. @
Not lit | Not ready for pulse output.
Aand B Pulse output indicators Yellow | Lit Phase-A or phase-B output is active.
Not lit | Phase-A or phase-B output is not active.
10 and I1 External input status indica- | Yellow | Lit The corresponding external input is ON.
tors Not lit | The corresponding external input is OFF.
00 External output status indica- | Yellow | Lit The external output is ON.
tor Not lit | The external output is OFF.
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8 Pulse Output Units

8-6 Terminal Block Arrangement

The Pulse Output Unit uses screwless clamping terminal blocks.

This section describes the terminal block arrangements of the Unit.

8-6-1 NX-PG0112

This section provides diagrams of the terminal block arrangement and internal power supply wiring of
the NX-PG0112. It also provides a wiring example.

I Terminal Block Arrangement

A 16-terminal terminal block is used.

Terminal No. | Symbol | 1/O Name

A1 A (0] Pulse output A (CW/PLS)

A2 [0)V (0] Pulse output, 24 V

A3 00 (0] External output 0

A4 [0}V (0] External output, 24 V

A5 NC --- Not used.

A6 10 I External input 0

A7 [0}V (0] Sensor power supply output, 24 V
A8 10G (0] Sensor power supply output, 0 V
Terminal No. | Symbol | 1/O Name

B1 B (0] Pulse output B (CW/DIR)

B2 [0}V (0] Pulse output, 24 V

B3 NC - Not used.

B4 [0)Y (0] External output, 24 V

B5 NC --- Not used.

B6 "1 I External input 1

B7 [0}V (0] Sensor power supply output, 24 V
B8 10G (0] Sensor power supply output, 0 V

Note The sensor power supply output (24 V and 0 V) is provided power from the 1/0O power supply connected to
the Communications Coupler Unit or an Additional I/O Power Supply Unit.
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8 Pulse Output Units

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Pulse Output Unit

—

A B |

10V 10V

00 NC

10V 10V

Terminal block

NC NC

10 11 Note The I/O power is supplied from the I/O power supply connected

0V 0V to the I/O power supply terminals on the Communications Cou-

pler Unit or an Additional I/O Power Supply Unit.

I0G I0G

; : 24\/\/ ] NX bus connector

I Wiring Examples

This section provides examples of how to wire the Unit to stepper motor drives and servo drives.

® Wiring Example for Stepper Motor Drives

juswebuelly yo0|g eulwial 9-8

Pulse Output
Unit
—
Additional I/0 ~ = Driver Stepper ':
M [ﬂ\ Pulse: 2 | | motor
®|0V oV o A [ B of
I/O power supply 1
(24 VDC) [0}V IOVef
oo o0 00 NG Current-limiting resistor 2
[e)V) 10V §
oV oV NC NC é
He |0 11 o 5
10G 10G ---.|OV IOV."'
Tel0G 10Ge

| Sensor 1
| Sensor 2

Note 1. The pulse output, external output, and external inputs are all NPN connections.

2. To supply power to connected external devices, connect an 24-VDC I/O power supply to the Communi-
cations Coupler Unit or an Additional 1/0 Power Supply Unit to supply power to the Pulse Output Unit.
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8 Pulse Output Units

® Wiring Example for Servo Drives

Current-limiting resistor Pulse
Qutput Unit Input Unit Output Unit
e A N\ 'd A N\ 'd A )
Additional 110 \.g N— gfi:/":
Power Supply Unit X .
Appy \n x> Pulse: 2 |H SeVO ]:I
r N 0 = O |- 1 motor
qeov) v | e a B e ||| 10 11 ot | || 00 01 ..._| Out: 2
T °|OV love oV oV 1oV lOVefi
I0G 10G 00 NC 10G oGt || 106 10G
I/O power -
supply °|OV [o}V; 12 13 02 03
(24 VvDC)|| 10V 1oV NC NC 1oV oV 1oV oV
e 10 11 o 10G 10G 10G 10G
10G 10G||  Helov IOV
I0G 10GetH

| Sensor 1
| Sensor 2

Note 1. The pulse output, external output, and external inputs are all NPN connections.

2. To supply power to connected external devices, connect an 24-VDC 1/O power supply to the Communi-
cations Coupler Unit or an Additional I/0O Power Supply Unit to supply power to the Pulse Output Unit.

% Additional Information

The pulse output from an NX-PG0112 Pulse Output Unit is an NPN output. The common side
(0 VDC) is internally connected to 0 VDC of the 1/O power supply. Refer to A-1 Datasheets on
page A-2 and A-71-4 Pulse Output Units on page A-22 for details.

When you connect a Pulse Output Unit to a Servo Drive, use a 24-VDC input for the pulse input
on the Servo Drive. If there is no 24-VDC pulse input, connect an external current-limiting resis-
tor so that the current matches the input specifications of the Servo Drive.

Pulse Output Unit Drive
I/O power supply
(24 VDC) \V/
1 | Pulse input +
R
R (current-limiting resistor) | Pulse input -
I/O power supply
(OV)
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8 Pulse Output Units

® OMRON G5-series Servomotor/Servo Drive Wiring Example

This section provides wiring examples for limit inputs and other control I/O in addition to the
NX-PG0112 Pulse Output Unit.

The way these signals are handled depends on the system configuration of the Controller that you
use.

Refer to 8-9 Setting Methods on page 8-39 and Section 9 Application Example for information on
using the MC Function Module in an NJ/NX-series Controller.

Main power supply

NFB - OFF ON MC1 MC2
R O—oc0o—% *\r\[u_, /‘/—":—":,»—@:)— Main circuit contactors
8 2 SUP— Surge suppressor
Three-phase, 200 to 240 VAC, 50/60Hz S @—56— E —I MC1 MC2
T 0—60o—]

NX-PG0112 Ground to less = R88D-KTLI
Pulse output 24 V A2 i SOX 2 [+24VCCW, L1C
Pulse output A A1 : 6 -CCW L2C }—Reactor
Pulse output 24 V B2 : ><>< ; 1 [+24VCW L1 P
Pulse output B B1 : — 4 -CwW L2 =
External output O A3 ' — 30 | ECRST L3 ~ i i
External input 0 A6 ; 19 Z D —_LMC1 MC2
Sensor power supply output, 0V | A8 T : 25| ZCOM —

NX-OD4121 | | CNB i
[o)Y] A2 : — 7 [ +24VIN B1 =
0T0 A1 § —29] RUN B3 R88M-KOJ 3
OUT1 B1 : 1 31| RESET B2__|_Motor power cable z

i = U_|red ] 5

NX-1D3317 ; Vi !\:hltej g
I0G A3 : {36 JALMCOM| [ W __|-u° S
INO Al : —{37]_/ALM @ [ty || z
10G B3 ; — 38 [INPCOM 3
IN1 B1 g —{39] INP E

E CN2| Encoder cable | 2
i : 3
’----------I---i—sr\eu FG i

NX-1D3317 =
INO Al —— Lo
10G A3 - Home proximity input
IN1 B1 i L
10G B3 Positive limit input g
2 A Nogative it .
0G AG Negative limit input §
IN3 B4 il . . f
10G B6 Immediate stop input §

o
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8 Pulse Output Units

14

Precautions for Correct Use

The external output 0 (O0) from the NX-PG0112 Pulse Output Unit is an NPN output. In this
example, it is used as a following error reset output.

To connect to the following error counter reset input (ECRST) of the Servo Drive, connect to
the input common (+24 VIN) of the Servo Drive to the IOV (I/O power 24 V) of the NX Unit.
The Servo Drive supports both PNP and NPN inputs.

If you use the phase-Z input signal, connect it to external input 0 on the Pulse Output Unit.
Also, set the External Input O Function Selection parameter to Latch Input 1. Refer to 8-10-6
External Input Function Selection on page 8-65 for information on external input signals.

Also connect the operation command input (RUN) and error reset input (RESET) (which
have the same common) to an NPN Output Unit.

If all of the Units are mounted to the same Slave Terminal and an Additional I/O Power Sup-
ply Unit is not used, the I/O power supply is shared by the entire Slave Terminal.

Wiring mistakes or mixing PNP and NPN outputs may cause damage or malfunctions.

The above example shows only the major signals that are required to control the Servo

Drive. You need to add operation commands for errors, cutoff circuits for the main power sup-
ply, and any other circuits that are required for safety.

8-6-2 NX-PG0122

This section provides diagrams of the terminal block arrangement and internal power supply wiring of

the NX-PG0122. It also provides a wiring example.

I Terminal Block Arrangement

A 16-terminal terminal block is used.

Terminal No. | Symbol | 1/O Name

A1 A (0] Pulse output A (CW/PLS)

A2 I0G (0] Pulse output, 0 V

A3 00 (0] External output 0

A4 10G (0] External output, 0 V

A5 NC --- Not used.

A6 10 I External input 0

A7 [0}V (0] Sensor power supply output, 24 V
A8 10G (0] Sensor power supply output, 0 V
Terminal No. | Symbol | 1/O Name

B1 B (0] Pulse output B (CW/DIR)

B2 10G (0] Pulse output, 0 V

B3 NC --- Not used.

B4 10G (0] External output, 0 V

B5 NC --- Not used.

B6 11 I External input 1

B7 [0}V (0] Sensor power supply output, 24 V
B8 10G (0] Sensor power supply output, 0 V

Note The sensor power supply output (24 V and 0 V) is provided power from the 1/0O power supply connected to

the Communications Coupler Unit or an Additional I/O Power Supply Unit.
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8 Pulse Output Units

I Internal Power Supply Wiring Diagram

The following diagram shows the internal power supply wiring.

Pulse Output Unit

—
A B ]
10G 10G
00 NC
10G 10G
Terminal block
NC NC
10 11 Note The I/O power is supplied from the I/O power supply connected
10V 10V to the I/O power supply terminals on the Communications Cou-
pler Unit or an Additional I/O Power Supply Unit.
10G 10G
: : (2)4VV ] NX bus connector

I Wiring Example

This section provides examples of how to wire the Unit to stepper motor drives and servo drives.

® Wiring Example for Stepper Motor Drives

Pulse Output Unit

juswebuelly yo0|g eulwial 9-8

——
X .
Additional /O " Drive Stepper
Power Supply Unit Pulse: 2 M otor :Ij
10 power [ [["%V oV S
supply (24 VDC) °|0G IOGef] _— ,
Current-limiting resistor
¢ 0G 10G o0 NC g
10G 10G ;
10V 10V NC NC ﬁ
@
1l 10 1 ot S
N
I0G 10G 1O\ IOVe
T°10G 10Ge

| Sensor 1
| Sensor 2

Note 1. The pulse output, external output, and external inputs are all PNP connections.

2. To supply power to connected external devices, connect an 24-VDC I/O power supply to the Communi-
cations Coupler Unit or an Additional I/0O Power Supply Unit to supply power to the Pulse Output Unit.
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8 Pulse Output Units

® Wiring Example for Servo Drives

Current-limiting resistor Pulse
Output Unit Input Unit Output Unit
s <« N - N - D
Additional /0 - X g‘:z/‘;o
Power Supply Unit X— ~
)p\py \f] XoTPulse: 2 H SoT° ]:I
r N ] ; X ’Cln: 1 motor
o| LHe o o oH :
[[lrov oV A B 10 11 00 o1 Out: 2
'l' 10G 10G [0}V IOVer— || IOV [o)V}
100G 10G 00 NC 10G 10G 10G 10Ge]
1/0 power )
supply (24 VDC) 10G 10G 12 13 02 03
[0}V [0)Y] NC NC [0}V [e)V} [0}V [o)V}
r® 10 11 o 10G 10G 10G 10G
10G 10G TreIov 10Ver
10G 10Gem

| Sensor 1

| Sensor 2

Note 1. The pulse output, external output, and external inputs are all PNP connections.

2. To supply power to connected external devices, connect an 24-VDC I/O power supply to the Communi-
cations Coupler Unit or an Additional 1/0O Power Supply Unit to supply power to the Pulse Output Unit.

@ Additional Information

The pulse output from an NX-PG0122 Pulse Output Unit is a PNP output. The common side
(24 VDC) is internally connected to 24 VDC of the 1/0 power supply. Refer to A-1 Datasheets
on page A-2 and A-1-4 Pulse Output Units on page A-22 for details.

When you connect a Pulse Output Unit to a Servo Drive, use a 24-VDC input for the pulse input
on the Servo Drive. If there is no 24-VDC pulse input, connect an external current-limiting resis-
tor so that the current matches the input specifications of the Servo Drive.

Pulse Output Unit

1/0 power supply
(24 VDC)

3

o

R (current-limiting resistor)

y

I/O power
supply (0 V)

Driver

|Pulse input +

)\

N

Pulse input -

8-20
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8 Pulse Output Units

® OMRON G5-series Servomotor/Servo Drive Wiring Example

This section provides wiring examples for limit inputs and other control I/O in addition to the
NX-PG0122 Pulse Output Unit.

The way these signals are handled depends on the system configuration of the Controller that you
use.

Refer to 8-9 Setting Methods on page 8-39 and Section 9 Application Example for information on
using the MC Function Module in an NJ/NX-series Controller.

Main power supply

NFB - OFF ON MC1 MC2 —4@:}—
R @—d‘b— z ET/LEJ:J:F_@— Main circuit contactors
: 3 - SUP— Surge suppressor
Three-phase, 200 to 240 VAC, 50/60Hz S @—de— % —I MC1 MC2
T 0—6o—]
Ground to less L
NX-PG0122 than 100 Q. R88DC;II\EI'D -
Pulse output A A1 — ><>< 2 [+24vCCW| [ L1C
Pulse output 0 V A2 T : 6 | -ccw L2C |+ Reactor
Pulse output B B1 : SOX 1 [+24vCcw L1 > —~ —H
Pulse output 0 V B2 L 4 _CW L2 > i i
External output 0 A3 : — 30 | ECRST L3 o e
Sensor power supply output, 24 V| A7 5 — 19 Z [@) —_I_MC1 MC2
External input 0 A6 5 25| ZCOM —

NX-0D4256 § § cNB 5
I0G A2 : {7 [+24VIN B1 BN 5
OouTO Al : — 29| RUN B3 - 3
ouUT1 B § ! 31 RESET B2 R';"(;’tor power cable - — =

' : U . L

NX-ID3417 ' : v |White g
INO A1 : —{ 36 |ALMcOM| [ w__jBle 8
IOV A2 L 1371 JALM © |Ceanelo ] z
IN1 B1 : +— 38 [INPCOM 5
[6)Y] B2 ; — 39 INP a

: : CN2| Encoder cable [ g
E . 2
— =Gl
iA— Shel|  FG ]

NX-ID3417 L
INO Al [—— Lo
1OV A2 : Home proximity input
IN1 B1 il e
IOV B2 Positive limit input g
e AL Negative it ©
OV A5 Negative limit input §
N S immediate stop -
o B5 Immediate stop input §

R
N
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8 Pulse Output Units

14

Precautions for Correct Use

The external output 0 (O0) from the NX-PG0122 Pulse Output Unit is a PNP output. In this
example, it is used as a following error reset output.

To connect to the following error counter reset input (ECRST) of the Servo Drive, connect to
the input common (+24 VIN) of the Servo Drive to the 10G (/O power GND) of the NX Unit.
The Servo Drive supports both PNP and NPN inputs.

If you use the phase-Z input signal, connect it to external input 0 on the Pulse Output Unit.

Also, set the External Input O Function Selection parameter to Latch Input 1. Refer to 8-10-6
External Input Function Selection on page 8-65 for information on external input signals.

Also connect the operation command input (RUN) and error reset input (RESET) (which
have the same common) to a PNP Output Unit.

If all of the Units are mounted to the same Slave Terminal and an Additional I/O Power Sup-
ply Unit is not used, the I/O power supply is shared by the entire Slave Terminal.

Wiring mistakes or mixing PNP and NPN outputs may cause damage or malfunctions.

The above example shows only the major signals that are required to control the Servo
Drive. You need to add operation commands for errors, cutoff circuits for the main power sup-
ply, and any other circuits that are required for safety.
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8 Pulse Output Units

8-7 1/0 Refreshing Method Setting

Data is exchanged between the Pulse Output Unit and the Controller through synchronous I/O refresh-
ing or task period prioritized refreshing.

You cannot use Free-Run refreshing.

You cannot use a Pulse Output Unit with a Communications Coupler Unit that does not support syn-
chronous 1/0O refreshing or task period prioritized refreshing.

This section describes how to set the 1/O refreshing method for Pulse Output Units, the I/O refreshing
methods, and the differences in 1/O refreshing methods for different Controllers.

|E| Precautions for Correct Use

The Pulse Output Unit receives cyclic command positions or cyclic command positions and
command velocities from the Controller and uses them to control the pulse output in each
cycle. Therefore, synchronous I/O refreshing or task period prioritized refreshing is used as the
I/0O refreshing method. If you incorrectly set the 1/0O Refresh Method to Free-Run refreshing,
this could result in unintended operation. Be sure to set the I/O Refresh Method correctly.

Example: Position-synchronous Pulse Output (for Servomotor Control)

When a position-synchronous pulse output is used, the Pulse Output Unit outputs a number of
pulses based on the command position that is received from the Controller at the speed that is
required to output all of the pulses within the synchronous refresh cycle.

If the 1/0 Refresh Method is set to Free-Run refreshing, the Pulse Output Unit will continuously
output pulses on an irregular cycle. This happens because the cycle when the command posi-
tion is received from the Controller and the cycle for Pulse Output Unit processing do not
match.

Refer to 8-10-3 Output Mode Selection on page 8-55 for details on a position-synchronous
pulse output.

Results (not predictable)

Controller refresh cycle

\

Command position refresh (output refresh)

Internal control cycle of Pulse Output Unit ! | |

|
I I
Pulse output | | ""mm"

NX-series Position Interface Units User’s Manual (W524) 8-23

Bumag pous Bulysayyey O/l L-8




8 Pulse Output Units

8-7-1 Setting the I/O Refreshing Methods

When a Pulse Output Unit is connected to an EtherCAT Coupler Unit, the 1/O refreshing method
depends on the Enable Distributed Clock setting.

The following table lists the possible combinations.

DC enabled/disabled 1/0 refreshing method
Enabled (DC for synchronization) Synchronous I/O refreshing
Enabled (DC with priority in cycle time) Task period prioritized refreshing
Disabled (FreeRun) Cannot be used.

L~ Version Information

Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required to use task
period prioritized refreshing. If you use unit version 1.1 or earlier and an NX-ECC203 EtherCAT
Coupler Unit, operation is performed with synchronous 1/O refreshing.

I Refresh Cycle

The following table lists the refresh cycles for synchronous 1/O refreshing and task period prioritized

refreshing.

1/0 refreshing method Refresh cycle
Synchronous I/O refreshing 250 us to 10 ms 2
Task period prioritized refreshing 125 us to 10 ms

*1. The refresh cycle depends on the specifications of the EtherCAT master and EtherCAT Coupler Unit. It also
depends on the Unit configuration.

*2. The range is 250 pus to 4 ms for unit version 1.1 or earlier. The range is also 250 ps to 4 ms for unit version 1.2
or later if you use the NX-ECC201/202 EtherCAT Coupler Unit.

El Precautions for Correct Use

If you use synchronous I/O refreshing or task period prioritized refreshing, set the task period to
a value within the specified refresh cycle range of the Position Interface Unit.

For the communications cycle specifications of the built-in EtherCAT port on an NJ/NX-series CPU
Unit, refer to the NJ/NX-series CPU Unit Built-in EtherCAT Port User's Manual (Cat. No. W505). For the
communications cycle specifications of the EtherCAT Coupler Unit, refer to the NX-series EtherCAT
Coupler Unit User’s Manual (Cat. No. W519-E1-05 or later).
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8 Pulse Output Units

8-7-2 Synchronous I/O Refreshing

With synchronous /O refreshing, you can match the timing for the processing that is performed by the
Controller and the Unit’s pulse output.

You can use synchronous I/O refreshing with more than one Unit to operate more than one stepper
motor or Servomotor at the same time.

Controller cycle

time™
Controlier 1/0 refreshing ;[))raotcaessing I/O refreshing [??ot(?essing
"""""""""""" (Puseoutout :I;UTS(;I output
. -
I/0 pm’ing cycle I/0 pr?@?ing cycle
Pulse Output Unit ¥ Synchronization cycle %

*1. For an NX-series CPU Unit, the task period of the primary periodic task or priority-5 periodic task is applica-
ble. For an NJ-series CPU Unit, only the task period of the primary periodic task is applicable.

Note Refer to Operation of Synchronous I/O Refreshing on page 5-7 for details.

M Precautions for Correct Use

If you use synchronous 1/O refreshing, set the task period to a value within the specified refresh
cycle range of the Position Interface Unit.

I Setting with the Sysmac Studio

Use the following procedure to select Enabled (DC for synchronization) from the Enable Distributed
Clock setting for the EtherCAT Coupler Unit and use synchronous |/O refreshing for Pulse Output Input
Units that are connected to an EtherCAT Coupler Unit.

e
~
=
o
A
(2]
=
=
@
[7])
=
=}
«Q
=
1]
p=3
=2
o
Q.
4
[}
=3
=}
«

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio =
File Edit View Insert Project Controller Simulation Tools Help

T~
| |

Multiview Explorer

o7
new_Controller 0 v ‘ I ‘ Master

P Ttem name |
¥ Configurations and Setup .] | Device name | Coupler
NX-ECC203 Rev:13 Model name - E Servo Drives
U/Expansion Racks Product name NX-ECC203 Et... [ Frequency Inverter
10 Map Revision 13 = Digital 10
PDO Communic.. PDO Communi.. ™ Analog IO
» 7 Controller Setup Node A = -

'V £ Motion Control Setup Enable/Disable S... [Enabiéd Input Keyword
¥ £ Axis Settings Serial Number
## MC_Axis000 (0,MC1) =
25 Axes Group Settings
¢/ Cam Data Settings Enable Distribut...  [Enabled (OC v
> Event Settings Reference Clock gxex:
B, Task Settings Setti ng NX-ECC203 ReviL3
ng Paramet... e
£+ Data Trace Settings Edit Setting Par D

. Settin RB8D-KNO1H-ECT Rev:2.1
» Programming Backup Paramet... = ﬂ

Slave Terminal C...

Bulysauyey O/ SNOUOIYoUAS z-7-8

PDO Map Settings

Setting @ RB88D-KNO1H-ECT-L Rev:l.1
= s e
~Device name [] RB88D-KNO1L-ECT Revi2.1
Set a name for the slave. @ e e
& -ECT-L Revil.

El R88D-KNO2H-ECT Revi2.1

Output Model name : NX-ECC
L Product name : NX-EC
r Revision : 1.2

B Filter
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8 Pulse Output Units

2 Click the EtherCAT Coupler Unit under Configurations and Setup.
Change the Enable Distributed Clock setting to Enabled (DC for synchronization).

_ EtherCAT X ~ Toolbox

Node Address|Network configuration | All'vendors

=2 Master
Master Item name Value
Device name E001

NX-ECC203 Rev:1.3 Model name NX-ECC203
Product name NX-ECC203 Et...
Revision 13
PDO Communic...  PDO Communi...
Node Address
Enable/Disable S...  [Enabled v
Serial Number 0x00000000

PDO Map Settings

Enable Distribut... Enabled (DC v

Reference Clock Enabled (DC for synchro )
Enabled (DC with priority in cycle tRse)

Setting Paramet... | Disabled (FreeRun)

5 —
Settin R88D-

Backup Paramet... - ﬂ ]
Setti R88D-

S | (i

Enable Distributed Clock ﬂ R88D-H
Select to enable or disable the
distributed clock (DC).

As a result, synchronous /O refreshing is used.

8-7-3 Task Period Prioritized Refreshing

With this 1/0 refreshing method, shortening the task period is given priority over synchronizing the 1/0
timing with other NX Units.

With this I/O refreshing method, the timing of I/O is not consistent with the timing of I/O for NX Units that
use simultaneous I/O refreshing.

Controller cycle

time™!
1/O refreshing Data . 1/0 refreshing Data )
Controller processing processing
Pulse output Pulse output
— —
1/0O processing cycle I/O processing cycle
Pulse Output Unit : Synchronization cycle :

*1. For an NX-series CPU Unit, the task period of the primary periodic task or priority-5 periodic task is applica-
ble. For an NJ-series CPU Unit, only the task period of the primary periodic task is applicable.

Note Refer to Operation for Task Period Prioritized Refreshing on page 5-10 for details.

@ Precautions for Correct Use

If you use task period prioritized refreshing, set the task period to a value within the specified
refresh cycle range of the Position Interface Unit.
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8 Pulse Output Units

I Setting with the Sysmac Studio

Use the following procedure to select Enabled (DC with priority in cycle time) from the Enable Distrib-
uted Clock setting for the EtherCAT Coupler Unit and use task period prioritized refreshing for Pulse
Output Units connected to an EtherCAT Coupler Unit.

1 Double-click EtherCAT in the Multiview Explorer.
The following tab page is displayed.

New Project - new_Controller,0 - Sysmac Studio

|y
N &
| 4

» Toolbox
All vendors

Multiview Explorer

~ I
Node Address!Network configuration
ST
Master Ttem name Value
v Configurations and Setup L .] g E001

new_Controller 0

NX-ECC203 Revi13 Model name NX-ECC203 [ Servo Drives
Product name NX-ECC203 Et... B3| Frequency nverter
Revision 13 = Digital 10
PDO Communic...  PDO Communi... = Analog I0
A

/Expansion Racks
& /O Map
» 7 Controller Setup Node A i
¥ it Motion Control Setup Enable/Disable S... [Enabled  |'v
¥ £ Axis Settings Serial Number 0x00000000 B Show all versions
IC_Axis000 (0,MC1)
3 Axes Group Settings
¢/ Cam Data Settings Enable Distribut...  [Enabled (OC v I:l NX-ECC202 Rev:1.2
> Event Settings Reference Clock  Exist

PDO Map Settings

Setting D NX-ECC203 ReviL3
Edit Setting Pai
Setting ﬂ R88D-KNO1H-ECT Rev:2.1

W, Task Settings Setting Paramet...
a Trace Settings

» Programming Backup Paramet...
Setti R88D-KNO1H-ECT-L Revil.1
Slave Terminal C.. gy s rores (B

rDevice name
Set a name for the slave.

ﬂ RB88D-KNO1L-ECT Revi2.1
m R88D-KNO1L-ECT-L Rev:l.1

I:l R88D-KNO2H-ECT Revi2.1

Output Model name : NX-ECC
L[] Product name : NX-EC
LA Revision: 12
Vendor: OMRON Cot
Comment : EtherCAT ¢

Y Fier Gl Output [F3 om - -

2 Click the EtherCAT Coupler Unit under Configurations and Setup.
Change the Enable Distributed Clock setting to Enabled (DC with priority in cycle time).
)?] ~ Toolbox

| s
Node Address!Network configuration All vendors

Builes poujsy buiysayey o/l L-8

Master
= l_ll Master Ttem name Value
i Device name E00L
NX-ECC203 Rev:1.3 Model name NX-ECC203

Product name NX-ECC203 Et...

Revision 13 = Digital 10
PDO Communic... PDO Communi... | = AnalogIO
Node Address 1 =
Enable/Disable S...  [Enabled v

Serial Number 0x00000000

PDO Map Settings

Enable Distribut.. |F2 121l 1 NX-ECC)

Reference Clock Enabled (DC for synchronization)

Setting Paramet...

d R88D-K
Backup Paramet... ﬂ

i R88D-K!
Slave Terminal C... % Qlava Tar @

~Enable Distributed Clock ———— [] R88D-KI

Select to enable or disable the e
distributed clock (DC). FEE—

Bulysa.joy POZNLOUd PoLSd JseL €-/-8

As a result, task period prioritized refreshing is used.
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8 Pulse Output Units

8-7-4 Differences in I/O Refreshing Methods Based on the Controller

The type of controller that is connected affects the I/O refreshing method, parameter settings, data
access methods, and supported functions.

This section describes this information for various controllers.

I Using an NJ/NX-series Controller with the MC Function Module

When you use an NJ/NX-series Controller with the MC Function Module, you must set the Unit as an
servo axis. Set the axis parameter settings and assign an axis variable from the Sysmac Studio.

Even though the setting is for a servo axis, you can also use it for a stepper motor.

Refer to the NJ/NX-series CPU Unit Motion Control User’s Manual (Cat. No. W507) for detailed setting
procedures.

Observe the following precautions when you use a Pulse Output Unit with the MC Function Module.

Connect the Pulse Output Unit after an EtherCAT Coupler Unit.

The Unit is treated as an axis (servo axis) from the user program, so you cannot handle the I/O data
from the Pulse Output Unit directly. The Unit is handled as an axis variable.

For an NX-series CPU Unit, you can execute motion control in the primary periodic task and priority-5
periodic task.

You cannot control the error inputs, positioning completion inputs, RUN outputs, and error reset out-
puts with instructions for the MC Function Module, such as the MC_Power or MC_Reset instructions.
Set these inputs and outputs as I/O Unit signals and control operations to save inputs, output
sequencing, and other operations from the user program.

Yes: Can be used, Partial: Can be used with restrictions, No: Cannot be used

EtherCAT Coupler Unit
Function Free-Run refreshing Synchronous /0 Task period priori-
"1 refreshing tized refreshing 2
Pulse output method No Yes Yes
Output mode selection No Yes Yes
External output No Partial "3 Partial "3
Latching No Yes Yes
External input function selection No Partial "4 Partial 4
Load rejection output setting No Yes Yes
I/0 refreshing method setting No Partial ™1 Partial ™1
*1. If you use the Unit as an axis in the MC Function Module, either synchronous I/O refreshing or task period pri-
oritized refreshing is used as the 1/0O refreshing method.
*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.
*3. Ifthe Unitis used as an MC Function Module axis, only automatic output of the error counter reset output based
on the latch function can be performed.
*4. There are restrictions in the use of the Unit as an axis for the MC Function Module. These restrictions include

that you must set the External Input Function Selection parameter for external input 0 to latch input 1 and you
must connect external input 0 to the home input signal for homing. Refer to 8-10-6 External Input Function Se-
lection on page 8-65 for information on external input signals.
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8 Pulse Output Units

EI Precautions for Correct Use

+ If you assign an NX Unit connected to an EtherCAT Coupler Unit as an I/O device for a MC
Function Module axis, the MC Function Module manages refreshing of the 1/0 data. In this
case, the MC Function Module manages refreshing of the 1/0 data for the entire Slave Termi-
nal, including the EtherCAT Coupler Unit.

If any of the operations or errors in the following table occur, the MC Function Module dis-
cards the Slave Terminal I/O data at that time. Refreshing of 1/0 data resumes when valid
data is obtained again.

. . Using an EtherCAT Coupler Unit +
Operation Using EtherCAT slaves only NX Units
Intentional changes to » Unintentional disconnection of an | Same as at the left.
EtherCAT network con- EtherCAT slave or an EtherCAT
figuration elements cable disconnection
 Unintentional connection of an
EtherCAT slave or an EtherCAT
cable connection
» EtherCAT slave power interrup-
tion
» Disconnection of an EtherCAT Same as at the left.
slave due to a disconnect opera- | . Restarting of EtherCAT Slave Ter- kN
tion minal 5
* Connection of an EtherCAT slave | . Restarting after parameters were et
due to a connect operation transferred to the Communica- %
tions Coupler Unit S
Unintentional changes to | None Performing an error reset when the @
EtherCAT network con- Slave Terminal is stopped due to an E
figuration elements error g
From several milliseconds to several tens of milliseconds is required to resume refreshing of @
I/0O data, depending on the system configuration and the process data communications §
«Q

cycle.

You can include an NX Unit that is not assigned to an axis in a Slave Terminal that is man-
aged by the MC Function Module, but keep in mind the above characteristics of the refresh-
ing of I/O data when you do so.

+ If you want to avoid the effects of the refreshing of I/O data that is managed by the MC Func-
tion Module on NX Units that are not assigned to axes, place those NX Units on another
Slave Terminal. To use different Slave Terminals, use different EtherCAT Coupler Units and
configure the Slave Terminals so that one contains only NX Units that are assigned to axes
and one contains only NX Units that are not assigned to axes.

» To assign a Position Interface Unit to an axis in the MC Function Module, you must assign
NX Unit I/O Data Active Status 10 in the EtherCAT Coupler Unit. Replace “C1C10” with 15,
31, 63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.
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NX-series Position Interface Units User’s Manual (W524) 8-29



8 Pulse Output Units

I Using an NJ/NX-series Controller without the MC Function Module

Set the parameters and assign I/O data for the user program from the Sysmac Studio.

Assign the 1/0 data in the NJ/NX-series Controller as device variables for the Unit.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for details.

Connect the Unit after the EtherCAT Coupler Unit, even if you do not use the MC Function Module.

The following table lists the usage restrictions for functions based on their combination with the Ether-
CAT Coupler Unit.

Yes: Can be used, Partial: Can be used with restrictions, No: Cannot be used

EtherCAT Coupler Unit
Function o Synchronous /0 | Task period prioritized
Free-Run refreshing refreshing e
Pulse output method No Yes Yes
Output mode selection No Yes Yes
External output No Yes Yes
Latching No Yes Yes
External input function selection No Yes Yes
Load rejection output setting No Yes Yes
I/0 refreshing method setting No Partial 1 Partial ™1

*1. Synchronous I/O refreshing or task period prioritized refreshing is used as the 1/0O refreshing method.
*2. Unit version 1.2 or later and an NX-ECC203 EtherCAT Coupler Unit are required.

|E| Precautions for Correct Use

+ Connect the Unit after the EtherCAT Coupler Unit, even if you do not use the MC Function
Module.

* If you do not use the MC Function Module, operations related to the Position Interface Units,
such as latching, must be performed from the user program.

@ Additional Information

For Pulse Output Units, other tasks must be performed on the Controller in addition to position
management, such as velocity profile generation and control status management.

If you want to use a pulse output, we recommend that you use the MC Function Module
because it can automatically handle this control for you.

I Other Controllers

The Pulse Output Unit cannot be connected to other controllers.
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8-8

I/O Data Specifications

8 Pulse Output Units

This section describes the data items that you can allocate to I/O, the data configurations, and the axis

settings.

8-8-1

Data Items for Allocation to 1/10

You can assign the following 11 data items to the I/O for a Pulse Output Unit.

The data items are described in the following sections.

@ Additional Information

You can use the Read NX Unit Object instruction or the Write NX Unit Object instruction to
access data that is not assigned as 1/0O. You use index numbers with these instructions.
Refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for information on

the Read NX Unit Object instruction or the Write NX Unit Object instruction.

For the index numbers, refer to A-2-4 Pulse Output Units on page A-54.

A Data i Size D . MC Function
rea ata item (bytes) ata type Default Module PDO *2
Input Statusword 2 WORD Yes Yes
External Input Status 1 BYTE Yes
Command Present Position 4 DINT Yes Yes
Latch Status 2 WORD Yes Yes
Latch Input 1 Data 4 DINT Yes Yes
Latch Input 2 Data 4 DINT Yes Yes
Output Controlword 2 WORD Yes Yes
External Output 1 BYTE Yes
Command Position 4 DINT Yes Yes
Command Velocity 4 DINT Yes Yes
Latch Function 2 WORD Yes Yes

*1. The Default column shows the data item that are set when the Unit is shipped from the factory. You can allocate
other data items.

*2. These PDOs are required to use the MC Function Module.

NX-series Position Interface Units User’s Manual (W524)
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8 Pulse Output Units

8-8-2 Data Details

This section describes the data configuration for each of the 11 data items for 1/O allocation.

I Statusword

Refer to Controlword on page 8-35 for information on the Controlword.
The bit configuration of the Statusword is given in the following table.

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 - sod ! gs 2 ve 3 4 ' 6 7

oe SO rtso

*1. “sod” is an abbreviation for Switch ON Disabled.
*2. “gs” is an abbreviation for Quick Stop Done.

*3. “ve” is an abbreviation for Voltage Enabled.

*4. “f” is an abbreviation for Fault.

*5. “oe” is an abbreviation for Operation Enabled.
*6. “so” is an abbreviation for Switched ON.

*7. “rtso” is an abbreviation for Ready to Switch ON.

® Statusword Status Indications

The status is indicated by the combination of the bits in the Statusword, as shown in the following table.

Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
State Switch ON Quick Voltage Fault Operation | Switched | Ready to
Disabled | Stop Done | Enabled Enabled ON Switch ON
Not Ready to 0 0 1 0 0 0 0
Switch ON
Switch ON Dis- | 1 1 1 0 0 0 0
abled
Ready to 0 1 1 0 0 0 1
Switch ON
Switched ON 0 1 “1 0 0 1 1
Operation 0 1 1 0 1 1 1
Enabled
Fault Reaction |0 1 1 1 1 1 1
Active
Fault 0 1 1 1 0 0 0

*1. This signal monitors the ON/OFF status of the main power supply circuit, but this signal is always ON for the
Pulse Output Unit.
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8 Pulse Output Units

Number in
Status Operation transition dia-
gram K
Start — Not Ready to Switch This is the uninitialized state after the power supply to the Unit | 0
ON is turned ON or after the Unit is reset.
Not Ready to Switch ON — This state is automatically entered from the Not Ready to 1
Switch ON Disabled Switch ON state. The Unit enters this state automatically when
the Unit initialization and self-testing processes finish normally.
Switch ON Disabled — Ready | Set the Controlword to Shutdown to enter this state. 2
to Switch ON
Ready to Switch ON — Set the Controlword to Switch ON to enter this state. 3
Switched ON Check that the Unit is ready to perform pulse output, and
change the state if it is ready.
Switched ON — Operation Set the Controlword to Operation Enabled to enter this state. | 4
Enabled
Operation Enabled — Switched | Set the Controlword to Disable Operation to enter this state. 5
ON This stops pulse output. 2
Switched ON — Ready to Set the Controlword to Shutdown to enter this state. 6
Switch ON
Ready to Switch ON — Switch | Set the Controlword to Disable Voltage to enter this state. 7
ON Disabled
Operation Enabled — Ready to | Set the Controlword to Shutdown to enter this state. This stops | 8
Switch ON pulse output. "2
Operation Enabled — Switch Set the Controlword to Disable Voltage to enter this state. This | 9
ON Disabled stops pulse output. 2
Switched ON — Switch ON Set the Controlword to Disable Voltage to enter this state. 10
Disabled
Fault Reaction Active The Unit enters this state when an error occurs that stops the | 11
output. The Statusword is changed to notify the host when the
Unit enters the Fault Reaction Active state. The pulse output is
stopped when the Unit enters this state. 2
Fault When an error occurs, the Unit outputs an error code and then | 12
enters this state.
Fault Reset When bit 7 of the Controlword turns ON, check for the cause of | 13
the error. After the cause of the error is determined and
removed, the Unit enters the Switch ON Disabled state. Or, if
the cause of the error is not removed, the Unit enters the Fault
state.
Ready to Switch ON — Opera- | Set the Controlword to Enable Operation to enter this state. 3+4

tion Enabled

The Unit checks to see if the conditions ™ for changing to the
Switch ON state are met, and automatically changes to the
Operation Enabled state when ready.

*1. Refer to 8-3-1 Control State on page 8-5 for the transition diagram.

*2. When the Unit enters the Operation Enabled state from another state, the Pulse Output Unit stops the pulse
output according to the Load Rejection Output Setting.

*3. The condition for changing to the Switch ON state is whether the Unit is ready to perform pulse output.

NX-series Position Interface Units User’s Manual (W524)
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8 Pulse Output Units

8-34

I External Input Status

The bit configuration of the External Input Status variable is given in the following table.

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 -— EXT1 EXTO
Abbr. Data Description
EXTO External Input 0 Status 1: External input 0 ON.
0: External input 0 OFF.
EXT1 External Input 1 Status 1: External input 1 ON.
0: External input 1 OFF.

Note You can use the External Input Status variable to monitor the ON/OFF status, regardless of the device set-

ting of the external input.

I Command Present Position

The bit configuration of the Command Present Position variable is given in the following table.

Byte Bit7 | Bité | Bit5 | Bit4 | Bit3 | Bit2 Bit 1 Bit 0
0 CVn (Command Present Position LL)
+1 CVn (Command Present Position LH)
+2 CVn (Command Present Position HL)
+3 CVn (Command Present Position HH)
Abbr. Data Description
CVn Command Present Position This contains the present value of the number of output pulses.
I Latch Status
The bit configuration of the Latch Status variable is given in the following table.
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 -—- L1FLG L1EN
+1 -—- L2FLG L2EN
Abbr. Data Description
L1EN Latch Input 1 Enabled 1 1: Latch input 1 enabled.
0: Latch input 1 disabled.
L1FLG Latch Input 1 Completed Flag 2 | 1: Data was latched for latch input 1.
0: No data was latched for latch input 1.
L2EN Latch Input 2 Enabled 3 1: Latch input 2 enabled.
0: Latch input 2 disabled.
0: No data was latched for latch input 2.

*1. This bit changes according to the setting of the Latch Input 1 Enable bit for latching. Refer to Latch Function

on page 8-38 for information on latching.
*2. This bit is cleared when the Latch Input 1 Enable bit changes from 1 to 0.

*3. This bit changes according to the setting of the Latch Input 2 Enable bit for latching. Refer to Latch Function

on page 8-38 for information on latching.
*4. This bit is cleared when the Latch Input 2 Enable bit changes from 1 to 0.
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I Latch Input 1 Data

The bit configuration of the Latch Input 1 Data variable is given in the following table.

Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0
0 ELV1 (Latch Input 1 Data LL)
+1 ELV1 (Latch Input 1 Data LH)
+2 ELV1 (Latch Input 1 Data HL)
+3 ELV1 (Latch Input 1 Data HH)
Abbr. Data Description
ELV1 Latch Input 1 Data This contains the latch 1 data.
I Latch Input 2 Data
The bit configuration of the Latch Input 2 Data variable is given in the following table.
Byte Bit7 | Bit6é | Bits5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0 ELV2 (Latch Input 2 Data LL)
+1 ELV2 (Latch Input 2 Data LH)
+2 ELV2 (Latch Input 2 Data HL)
+3 ELV2 (Latch Input 2 Data HH)
&
Abbr. Data Description 5
ELV2 Latch Input 2 Data This contains the latch 2 data. o
D
)
»
2
I Controlword o)
o
Q
The bit configuration of the Controlword is given in the following table. g
(7]
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 fr 1 - - - eo 2 gs 3 ev 4 so®
+1 - - - - -
*1. “fr” is an abbreviation for Fault Reset. .
*2. “e0” is an abbreviation of Enable Operation. S
*3. “gs” is an abbreviation for Quick Stop Done. g
*4. “ev” is an abbreviation of Enable Voltage. “C’,
*5. “so” is an abbreviation of Switch ON. %
@
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® Controlword Status

Controlword bits .
- - - - - Number in
Command Bit 7 EBltb3; = -B:: gt EBItt;ll Bit 0 transition
nable uick Sto nable . . "
Fault Reset Operation R P Voltage Switch ON | diagram
Shutdown -— -— 1 1 0 2,6,0r8
Switch ON --- 0 1 1 1 3
Switch ON + -—- 1 1 1 1 3+472
Enable Operation
Disable Voltage -—-- -—- - 0 -—-- 7,9,0r10
Quick Stop Done | --- - 0 1 - Not sup-
ported. 3
Disable Opera- - 0 1 1 1 5
tion
Enable Operation | --- 1 1 1 1 4
Fault Reset Oto1™ - - - - 13

*1. Refer to 8-3-1 Control State on page 8-5 for the transition diagram.
*2. When the Servo is ready (Switched ON), the Servo is automatically turned ON (Operation Enabled).

*3. The Quick Stop Done command is not supported. Even if a Quick Stop Done command is received, it will be
ignored.

*4. This is the operation when bit 7 (Fault Reset) turns ON.

Fault state * When the error is reset, the Switch ON Disabled state is entered.

» This state is reset when bit 7 (Warning) in the Statusword (6041 hex) turns ON.
Not Fault state | « This state is reset when bit 7 (Warning) in the Statusword (6041 hex) turns ON.
+ The state will change according to command bits 0 to 3.

When a Fault Reset is executed with bit 7, set the bit back to 0 before giving the next command.

I External Output

The bit configuration of the External Output variable is given in the following table.

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 -—- EXOO0
Abbr. Data Description
EXOO0 External Output 1: Output ON

0: Output OFF

Note You can assign the External Output object to I/O data to control its ON/OFF state. However, when the Unit
is assigned to an MC Function Module axis and the External Output 0 Function Selection parameter is set
to Error counter reset, the external output is controlled automatically through the latch function. You cannot
turn it ON and OFF directly.
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I Command Position

The bit configuration of the Command Position variable is given in the following table.

Byte Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 Bit 0
0 POP (Command Position LL)
+1 POP (Command Position LH)
+2 POP (Command Position HL)
+3 POP (Command Position HH)
Abbr. Data Description
POP Command Position This contains the command position.

I Command Velocity

The bit configuration of the Command Velocity variable is given in the following table.

Byte Bit7 | Bit6é | Bits5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0
0 POV (Command Velocity LL)
+1 POV (Command Velocity LH)
+2 POV (Command Velocity HL)
+3 POV (Command Velocity HH)
Abbr. Data Description
POV Command Velocity This contains the command velocity.

@ Additional Information

The command velocity is only used when the Output Mode Selection parameter is set to a
velocity-continuous pulse output.

For position-synchronous pulse output, the set value for the Command Velocity parameter is
ignored.

The command velocity for velocity-continuous pulse output is signed 32-bit (DINT) data. How-

ever, the set value itself is handled as an absolute value, regardless of the sign. The pulse out-
put direction is determined by the sign of the command position.
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I Latch Function

The bit configuration for the Latch Function variable is given in the following table.

8-8-3

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 LSTP1 LSEL1 LTRG1 LENB1
+1 LSTP2 LSEL2 LTRG2 LENB2
Abbr. Data Description
LENBH1 Latch Input 1 Enable 1: Enable the latch input 1.
0: Disable the latch input 1.
LTRG1 Latch Input 1 Trigger Condition™! | 0: One-shot Mode
1: Continuous Mode
LSEL1 Latch Input 1 Trigger Selection™? | 0: External input
1: Phase-Z input "2
LSTP1 Latch Input 1 Motion Stop 0: No stop
Enable™ 1: Immediate stop
LENB2 Latch Input 2 Enable 1: Enable the latch input 2.
0: Disable the latch input 2.
LTRG2 Latch Input 2 Trigger Condition™ | 0: One-shot Mode
1: Continuous Mode
LSEL2 Latch Input 2 Trigger Selection™® | 0: External input
1: Phase-Z input.*2
LSTP2 Latch Input 2 Motion Stop 0: No stop
Enable™ 1: Immediate stop

*1. The setting is enabled when the Latch Input 1 Enable bit changes from 0 to 1.

*2. The Pulse Output Unit does not have a phase-Z input. If you use the latch function, set the Latch Input 1 Trigger
Selection and Latch Input 2 Trigger Selection bits to 0. Latch inputs are not detected if you set these bits to 1.

*3. The setting is enabled when the Latch Input 2 Enable bit changes from 0 to 1.

Axis Settings

Use the Pulse Output Unit as a servo axis when you use the MC Function Module in an NJ/NX-series

Controller.

For information on axis parameters and how to assign axis variables, refer to the NJ/NX-series CPU
Unit Motion Control User’s Manual (Cat. No. W507).
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8-9 Setting Methods

This section describes the setting methods for the Pulse Output Unit.

You can use a Pulse Output Unit as an servo axis output device if you also use the MC Function Mod-
ule.

This section describes the settings for using an NJ/NX-series Controller and the MC Function Module to
control the Pulse Output Unit.

For details on the functions of the MC Function Module, refer to the NJ/NX-series CPU Unit Motion
Control User’s Manual (Cat. No. W507).

II Precautions for Correct Use

To assign a Position Interface Unit to an axis in the MC Function Module, you must assign NX
Unit I/O Data Active Status 11110 in the EtherCAT Coupler Unit. Replace “OIO” with 15, 31,
63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units. Refer to the
NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.

8-9-1 Building and Wiring the System
Pulse Output Units are mounted after an EtherCAT Coupler Unit to build an NX Unit Slave Terminal.
The Slave Terminal is connected through EtherCAT communications.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for information on how to
build NX Unit systems.

To construct a motor control system with a Pulse Output Unit, Digital Input Units are also required to
use external sensor inputs, such as limit sensor inputs.

Connect the Digital Input Units after the EtherCAT Coupler Unit just like the Pulse Output Unit.

spoyjo|N Builes 6-8

For information on Digital Input Units, refer to the NX-series Digital I/O Units User’s Manual (Cat. No.
W521).

Refer to 8-6 Terminal Block Arrangement on page 8-14 and Section 9 Application Example for informa-
tion on wiring external devices, such as motor drives and external sensors, to Pulse Output Units and
Digital Input Units.

|E| Precautions for Correct Use

If you use external sensor inputs, such as limit sensors, the Pulse Output Unit and Digital Input
Units must be in the same Slave Terminal.
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I Connection Configuration Example for Stepper Motor Drives

The following is a configuration example for a system that controls a stepper motor drive.

NJ/NX-series CPU Unit

MC Function
Module

<« >

Communications
Coupler Unit

DC Input Unit

e e e = —— -

Pulse Output Unit
Ccw
CCwW
External input 0
External input 1

External output O

- Positive limit input
- Negative limit input “
- Home proximity input

- Immediate stop

- Error input "2

- Pulse output A
- Pulse output B
- Latch signal 1 }*3
- Latch signal 2

- (Not used.)

*1. Assign these signals to the MC Function Module axis in the basic axis motion control settings.

*2. Error inputs cannot be controlled from the MC Function Module. Handle error inputs as input signal device
variables and control operations to save inputs, output sequencing, and other operations from the user pro-
gram. You cannot use instructions such as the MC_Power and MC_Reset instructions for control.

*3.

These signals are used for instructions that use the latch function. External input O (latch input 1) is also used

for the home input during homing. Refer to 8-10-6 External Input Function Selection on page 8-65 for informa-
tion on using the home input signal. If you use the MC Function Module but do not use the home input signal,
set the homing method of the Home (MC_Home) instruction to 11 (Limit inputs only) or 14 (Zero position pre-

set).

I Servo Drive Connection Configuration Example

The following is a configuration example for a system that controls a Servo Drive.

NJ/NX-series CPU Un

t

MC Function
Module

<« >

Communications
Coupler Unit

DC Input Unit

<) >

| 1

|

| 2

| 3

|

| 4

|

| 5

|

| 6

|

| | Transistor

> output Unit 1

|

|

| 2

|

| | Pulse Output Unit

L

CW

CCw

External input O
External input 1

External output O

- Positive limit input
- Negative limit input “
- Home proximity input
- Immediate stop
- Error input
- Positioning completion input

*2
- RUN output

- Error reset output

- Pulse output A
- Pulse output B
- Latch signal 1

*3
- Latch signal 2}

- Error counter reset output signal "4

*1. Assign these signals to the MC Function Module axis in the basic axis motion control settings.
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*2. You cannot control the error inputs, positioning completion inputs, RUN outputs, and error reset outputs from
the MC Function Module. Handle these 1/O signals as 1/O signal device variables and control operations to
save inputs, output sequencing, and other operations from the user program. You cannot use instructions
such as the MC_Power and MC_Reset instructions for control.

*3. These signals are used for instructions that use the latch function. They are also used for the home input dur-
ing homing. Refer to 8-10-6 External Input Function Selection on page 8-65 for information on using the home
input signal.

*4. When the external output is set to Error counter reset output, this signal is automatically controlled when exe-
cution of the homing operation is completed.

EI Precautions for Correct Use

» The MC Function Module will restrict operation in the relative direction depending on the sta-
tus of the positive limit input signal and negative limit input signal. If the dog width for the limit
input is short or if for any other reason the signal is not input for positions that are beyond the
limit, an operational restriction is not applied after the error is reset and the machine will
move beyond the limit. To restrict the range of operation of the machine with the limit inputs,
set the signal detection method or detection width so that the limit input is always detected at
any position beyond the limits.

* When you use the Pulse Output Unit with the MC Function Module, input signals from a Dig-
ital Input Unit are used for the positive limit input, negative limit input, immediate stop input,
and home proximity input. Always make sure that the signal widths for all of these input sig-
nals are longer than the task period where the MC Function Module is executed. If the input
signal widths are shorter than the task period, the MC Function Module may not be able to
detect the input signals, resulting in incorrect operation.
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8-9-2 Precautions When Using the Pulse Output Unit

The NJ/NX-series CPU Unit Motion Control User’s Manual (Cat. No. W507) is written based on the
assumption that a G5-series Servo Drive or Motor is used. Some functions are not the same as when a
Pulse Output Unit is used.

When you refer to the above manual, keep in mind the following differences between when a G5-series
Servo Drive or Motor is used and when a Pulse Output Unit is used.

Function

When using a G5-series Servo Drive

When Using a Pulse Output Unit

Control mode

+ Position control
* Velocity control
» Torque control

Position control

Positions that

Command posi-

This is the command position for the

Command value for pulse output

can be man- tion Servomotor.
aged Actual current This is the present rotation position of This is the number of output pulses (output
position ™’ the Servomotor. "2 count value).
This is the position that results from This is the pulse output count value for the
subtracting the following error accumu- command value, so the actual current position
lated in the Servo Drive from the com- | €quals the command position.
mand position. The actual current position is delayed in
respect to the command position because the
pulse count that is actually output by the
Pulse Output Unit is returned. The unit is
pulses, so the decimal portion of the actual
current position is truncated.
However, these values may not match
depending on pulse unit rounding error in the
MC Function Module or when Pulse Output
Unit processing is stopped during a com-
mand.
Single-axis Interrupt feeding | This function performs position control | This function performs position control in
position con- in Position Control Mode and uses the Position Control Mode and uses the interrupt
trol interrupt input (latch input) that is built input (latch input) that is built into the Pulse
into the Servo Drive to perform feeding. | Output Unit to perform feeding.
Single-axis Cyclic synchro- | This outputs velocity commands in Cannot be used.

velocity control

nous velocity
control

Velocity Control Mode.

Single-axis Torque control This controls the motor torque in Torque | Cannot be used.
torque control Control Mode.
Single-axis Powering the This turns the power to the Servomotor | This enables or disables pulse output.

manual opera-
tion

Servo (Servo
ON/OFF)

ON or OFF.

You cannot use the MC Function Module to
control the power to the motor drive that is
connected to a Pulse Output Unit. Use a sep-
arate digital output and perform this type of
control from the user program.
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8 Pulse Output Units

Function

When using a G5-series Servo Drive

When Using a Pulse Output Unit

Auxiliary func-
tion for sin-
gle-axis
control

Resetting axis

Clears the Drive error status for all Drive

Clears the error status for all Pulse Output

errors 3 errors that are resettable. Unit errors that are resettable.
When a Servo Drive error occurs, you This function cannot clear the error status of
can use the MC Function Module to the motor drive that is connected to a Pulse
detect the error and report it as an axis | Output Unit.
error. You also cannot use the MC Function Module
to detect errors that occur in the Servo Drive.
Instead, use a separate digital input and out-
put for the error output and error reset input
on the Servo Drive, and perform this control
from the user program.
Homing The input that is built into the Servo A Digital Input Unit is added and axis func-

Drive is used to perform homing based
on the positions of the signals.

You can also use holding to perform
homing.

tions are assigned to perform homing based
on the positions of the signals.

For the home input, you must select to use an
external home input in the motion control
parameters.

You cannot also use holding to perform hom-
ing.

Enabling exter-
nal latches

The Servo Drive’s latch function and the
interrupt input (latch input) that is built
into the Servo Drive are used to latch
the present position.

The Pulse Output Unit’s latch function and the
interrupt input (latch input) that is built into the
Unit are used to latch the present position.

Monitoring axis
following error

The processing for this function is per-
formed by the MC Function Module.

Same as at the left.

However, this function is not effective in the
Pulse Output Unit because the command
position equals the actual current position.

Following error
counter reset

The accumulated following error in the
Servo Drive is reset.

The following status is reset: when the com-
mand current position in the Pulse Output
Unit does not match the actual current posi-
tion when an operation is stopped during
Pulse Output Unit processing or due to pulse
unit rounding error.

This function cannot reset the accumulated
following error in the motor drive that is con-
nected to a Pulse Output Unit.

Torque limit

The specified torque limit is set.

Cannot be used.

Auxiliary func-
tions for
multi-axes
coordinated
control

Resetting axes
group errors

Refer to Resetting axis errors under
Auxiliary function for single-axis control.

Refer to Resetting axis errors under Auxiliary
function for single-axis control.

In-position check 2

An in-position check is performed on the
motor position based on the command
position and position actual value.

You cannot perform an in-position check for
the motor drive that is connected to a Pulse
Output Unit.

Use a separate Digital Input Unit to receive
the in-position output from the Servo Drive
and perform an in-position check of the motor
position in the user program.

Stopping mode selection

In addition to immediately stopping the
command value, you can also select to
reset the following error counter and
turn OFF the Servo.

Only an immediate stop of the command
value is performed.

You cannot reset the following error counter
or turn OFF the Servo for the motor drive that
is connected to a Pulse Output Unit.
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spoyjo|N Builes 6-8

nun INdinQ esind ay) Buisn usyp) suonnessld Z-6-8




8 Pulse Output Units

Function

When using a G5-series Servo Drive

When Using a Pulse Output Unit

Monitoring
functions

Following error

You can monitor the following error in
the Servo Drive.

You cannot monitor the following error in the
motor drive that is connected to a Pulse Out-
put Unit.

Absolute encoder (eliminates the
need to perform homing when the
power is turned ON)

You can use an absolute encoder if you
use an OMRON G5-series Motor with
an Absolute Encoder.

Cannot be used.

Backlash compensation

The compensation provided by the
Servo Drive is used.

Cannot be used.

Signal inputs

Home input

The phase-Z input or external latch
input to the Servo Drive is used.

The latch input on the Pulse Output Unit is
used.

Home proximity

The home proximity input on the Servo

A Digital Input Unit is used. Axis assignment

input Drive is used. settings are also required.
Positive limit The positive drive prohibit input to the A Digital Input Unit is used. Axis assignment
input Servo Drive is used. settings are also required.

Negative limit
input

The negative drive prohibit input to the
Servo Drive is used.

A Digital Input Unit is used. Axis assignment
settings are also required.

Immediate stop
input

The immediate stop input to the Servo
Drive is used.

A Digital Input Unit is used. Axis assignment
settings are also required.

Interrupt input

The external latch input to the Servo
Drive is used.

The latch input on the Pulse Output Unit is
used.

*1. Refer to Differences in Processing to Obtain the Actual Current Position on page 8-45 for information on the actual current

position.

*2. This indicates the position that is based on the actual count value from the encoder.

*3. Refer to Differences in Reset Axis Error Processing on page 8-45 for information on resetting axis errors.

*4. This resets the following error through a command operation.

*5. Refer to Differences in In-position Check Processing on page 8-46 for information on in-position checking.

@ Additional Information

8-44

You can use external inputs 0 and 1 on the Pulse Output Unit as external latch inputs 1 and 2

by setting the External Input Function Selection parameters. If you perform homing with the MC
Function Module, external latch 1 (external input 0) is used as the home input. If you do not use
external latch 2 (external input 1) for latching, select a general input for the External Input Func-
tion Selection parameter. If you select a general input, you can use the external input as a limit
input or other input.

Application Example

If you use the MC Function Module and the latching function of the Pulse Output Unit only
for homing, set the external input 0 of the Pulse Output Unit as the external latch input 1
and use it as the home input. You can set external input 1 as a general input and use it as
the home proximity input or another input. In this case, you can change the settings of the
digital inputs of the MC Function Module to assign the input bits.

Refer to 8-10-6 External Input Function Selection on page 8-65 for the External Input Function
Selection parameters of the Pulse Output Unit. For the digital input settings of the MC Function
Module, refer to the setting examples in 8-9-3 Setting Examples on page 8-47 and 9-3-3 I/O

Assignments and Settings on page 9-9.
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8 Pulse Output Units

I Differences in Processing to Obtain the Actual Current Position

® When using a G5-series Servo Drive

You can return the feedback signal from the encoder to the CPU Unit if you use a G5-series Servo
Drive with built-in EtherCAT communications.

Controller Servo Drive
(CPU Unit)
MC Function Module Control
processing
Command position -1 ---->(X Motor
Communi- !
cations data !
|Position actual value 0 Eainintale SREEt Encoder

® When Using a Pulse Output Unit

A Pulse Output Unit is the same as a Servo Drive with a pulse string input. The pulses that are out-
put from the Pulse Output Unit are therefore returned to the CPU Unit.

Controller Pulse Servo Drive
(CPU Unit) Qutput Unit
MC Function Module o Pulses prggggsci):]g
Command position prggeussing - ——:»% Motor
Communi- :
cations data !
[Position actual value Counter bo--- Encoder

I Differences in Reset Axis Error Processing

spoyjo|N Builes 6-8

® When using a G5-series Servo Drive

You can detect Servo Drive errors in the CPU Unit if you use a G5-series Servo Drive with built-in
EtherCAT communications.

Controller Servo Drive
(CPU Unit)

MC Function Module
Communi-

Resetting errors
cations data Drive
Axis error detection alarm Encoder

Error reset
\1, Motor

nun INdinQ esind ay) Buisn usyp) suonnessld Z-6-8
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8-46

ulse Output Units

® When Using a Pulse Output Unit
You can detect errors that occur in a Pulse Output Unit from the CPU Unit.

However, you must use Digital I/O Units and write the user program to monitor and reset Servo
Drive errors.

Controller Pulse Output Servo Drive
(CPU Unit) Unit
MC Function Module
Error reset Pulses
Resetting errors - Motor
Communi- \1,
. . cations data Unit error Drive o

Axis error detection status alarm ncoaer
u Error reset

Ser program Error output output
Servo Drive error Digital inputs

Digital I/0

Resetting Servo Drive Digital outputs

I Differences in In-position Check Processing

® When using a G5-series Servo Drive

If you use a G5-series Servo Drive with built-in EtherCAT communications, compare the position

actual value and the command position in the CPU Unit to perform an in-position check.

|Position actual value

® When Using a Pulse Output Unit

Controller Servo Drive
(CPU Unit)
MC Function Module Control
— processing
| Command position -1---3 Motor
In-position Communi- i
check cations data i
1
! Encoder

For the Pulse Output Unit, use a Digital Input Unit to monitor the in-position output from the Servo
Drive with the user program.

Controller Pulse Output Servo Drive
(CPU Unit) Unit
MC Function Module Control
— Qutput Pulses processing
Command position - . -3 Motor
Communi- processing .
cations data i
|Position actual value Counter R Encoder
User program In-position

I Applicable Motion Control Instructions

You can use some motion control instructions and cannot use others.
Refer to A-6 Applicable Motion Control Instructions on page A-69 for the instruction applicability.
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8 Pulse Output Units

8-9-3 Setting Examples

This section describes the minimum parameter settings that are required to use a Pulse Output Unit
with the MC Function Module.

Refer to 8-10-1 Parameters on page 8-52 for information on Pulse Output Unit parameters.

I Pulse Output Method Selection

Set the Pulse Output Method parameter, to either Forward/reverse direction pulse or Pulse + direction
according to the pulse input specifications of the connected motor drive.

The default setting for the Pulse Output Unit parameter is Forward/reverse direction pulse.
Refer to 8-10-2 Pulse Output Method on page 8-53 for information on the pulse output method.

I Output Mode Selection

In the Output Mode Selection parameter setting, select one of the following output modes according to
the connected motor drive and control application.

» Position-synchronous pulse output (for servomotor control)
» Velocity-continuous pulse output (for stepping motor control)

The default setting for the Pulse Output Unit is for a position-synchronous pulse output.
Refer to 8-10-3 Output Mode Selection on page 8-55 for information on the pulse output methods.

I External Input Signal Settings

Set the External Input Function Selection and External Input Logic Selection parameters.

spoyjo|N Builes 6-8

The Pulse Output Unit has two inputs.
Leave the input functions at their default settings to use the Unit with the MC Function Module.

The default settings set the inputs to Latch Input 1 and Latch Input 2 and set both to N.O. (Normally
open).

Refer to 8-10-6 External Input Function Selection on page 8-65 for information on external input sig-
nals.

I External Output Signal Settings

so|dwex3 Bumes ¢-6-8

Set the External Output 0 Function Selection and External Output O Logic Selection parameters.
The Pulse Output Unit has one output.

You can select between General output and Error counter reset output for the output function.
Select Error counter reset output to use the Pulse Output Unit with the MC Function Module.

When you use the MC Function Module and select Error counter reset output as the output function,
ON/OFF control for this output signal is performed automatically when the home position is detected
(latch 1 input).

This automatically resets the following error counter for homing when a Servo Drive is connected.

If you do not want to reset the Servo Drive’s following error counter or if a stepper motor drive is con-
nected, set the output function to General output.

The default setting is for General output set to N.O. (Normally open).
Refer to 8-10-4 External Output on page 8-59 for information on external output signals.
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8 Pulse Output Units

I /0 Entry Mappings

8-48

This section describes 1/0 entry mappings to control servo axes from the MC Function Module.

You must map the objects that are required for the motion control functions that you will use to process
data communications.

The I/0 entry mapping is a list of required objects that is prepared in advance.

You select the 1/0 entry mappings to use in the Edit I/0O Allocation Settings area of the Slave Terminal
Tab Page in the Sysmac Studio.

“\, Configurations and Setup
therCAT

Nodel : NX-ECC201 (E003x +

/O allocation status: (1) /O data size Input 54/1024 [bytes] Output 16/1024 [bytes]
(2) Number of I/O entry mappings Input 5/255 Output 2/255

/O entry mapping list
Input 264[bits] | IndexISizelData Typell/O entry namelComment|
ISelectionlinput/Outputl /O entry mapping name | Flag |
10| ptio
(¢) Input 505th Transmit PDO Mapping Editable
Input 512th Transmit PDO Mapping -

OK Cancel

I I
1/0 entry mapping list I/O entries

The following 1/0 entry mappings are selected by default in the Sysmac Studio.

RxPDO | Controlword, Command Position, Command Velocity, and Latch Input
TxPDO Statusword, External Input Status, Command Current Position, Latch Status, Latch Input 1 Data, and
Latch Input 2 Data

Refer to A-2 Object Lists on page A-28 for details on each object.
These object mappings are set automatically by the Sysmac Studio based on the recommended usage.

You can normally use the default settings for the Sysmac Studio.
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8 Pulse Output Units

I Relationships between MC Function Module and Process Data

The functions of the MC Function Module are related to the information in the process data objects.

To construct a motor control system with a Pulse Output Unit, Digital Input Units are required to use limit
sensor inputs and other external sensor inputs.

For information on Digital Input Units, refer to the NX-series Digital I/O Units User’s Manual (Cat. No.
W521).

You must change some settings to associate the inputs from the Digital Input Unit with MC Function
Module limit detection and other functions.

Click the Detailed Settings Button on the Axis Basic Settings Display in the Sysmac Studio. The set-
tings will be displayed.

Multiview Explorer el

>~
new_Controller_0 v ‘ I i

¥ Configurations and Setu
: g Input device 1 Node : 1, Unit: 2 NX-ID3417(N2) v Channel

therCAT Inputdevice2  |<Notassigned> v Channel
¥ - Nodel : NX-ECC203 (EOQ Input device 3 <Not assigned> | ¥ Channel
Unit 1: NX-OD4256 (I Output device 1 Node: 1, Unit : 5 NX-PGO122(N5) ‘v Channel
Unit 2: NX-ID3417 (N Output device 2 <Not assigned> v Channel
Unit 3 : NX-ID3417 (N Output device 3 <Not assigned> ' ¥ Channel
Unit 4 : NX-PF0630 (N - :
Unit 5 : NX-PG0122 (b e
» IS CPU/Expansion Racks Reset to Default
« /O Map
» T Controller Setup
¥ {& Motion Control Setup
¥ {3 Axis Settings
O L MC_Axis000 (O,MCY1) |
#% Axes Group Settings
¢ Cam Data Settings
> Event Settings

W, Task Settings
# Data TraceQSeﬁings 16. Negative torque limit value <Not - ~
21. Touch probe function :1, Unit: 5 CHI NX-PGO1Z v 7

> Programming 44, Software Switch of Encoder’s Input | <N¢

Input (Device to Controller)

Function Name Device Process Data

Output (Controller to Device)

* 1. Controlword Node : 1, Unit : 5 CHI NX-PG01Z v 7000h-01.0(Ch1 Contrc

* 3. Target position Node : 1, Unit : 5 CH1 NX-PG01Z v '7002h-01.0{Ch1 Comm
5. Target velocity Node : 1, Unit: 5 CHI NX-PGO1Z v | [7003h-01.0(Ch1 Comn
7. Target torque = < ned>

9. Max profile Velocity

11. Modes of operation

15. Positive torque limit value

©
v

©
[
2
[=5
>

Q
=
]
[
>
o
o
"

Digital inputs
28. Positive limit switch <Not assigned>
29. Negative limit switch <Not assigned>
30. Immediate Stop Input <Not assigned>
32. Encoder Phase Z Detection <No ed>
‘*“ 33.Home switth | <Not assigned>
37. External Latch Input 1

Node : 1, Unit : 5 CH1 NX-PG0122M
. <Not assigned>

® Output Settings (Controller to Device)

The output settings apply to the command data that is sent from the MC Function Module to the
Pulse Output Unit.

Refer to OMRON Gb5-series Servomotor/Servo Drive Wiring Example on page 8-17 for details on the
functions of the MC Function Module.

sa|dwex3 bumes ¢-6-8

You can normally use the default Sysmac Studio settings for the Pulse Output Unit connections.

® Input Settings (Device to Controller)
This is the status data from the Pulse Output Unit to the MC Function Module.

Refer to OMRON Gb5-series Servomotor/Servo Drive Wiring Example on page 8-17 for details on the
functions of the MC Function Module.

You can normally use the default Sysmac Studio settings for the Pulse Output Unit connections.

® Digital Input Settings

The following table lists the external inputs that are used by the MC Function Module.
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8 Pulse Output Units

Function

Description

Positive drive prohibit
input

This signal is used for the positive limit input.
Set the PDO of the corresponding input bit of the Digital Input Unit.

Negative drive pro-
hibit input

This signal is used for the negative limit input.

Set the PDO of the corresponding input bit of the Digital Input Unit.

Immediate stop input

This signal is used for the immediate stop input.
Set the PDO of the corresponding input bit of the Digital Input Unit.

Encoder phase-Z
input

This input gives the detected status of the phase-Z input.
This input is not used with the Pulse Output Unit.
Set it to No assignment.

With a Pulse Output Unit, external latch input 1 is used as the home input signal. Use
an external home sensor or the encoder phase-Z signal for the home input signal.

Connect the home input signal to external input 0 on the Pulse Output Unit and set

the External Input O Function Selection parameter to latch input 1. "

Home proximity input

This signal is used for the home proximity input.

Set the PDO of the corresponding input bit of the Digital Input Unit.

External latch input 1

This input gives the status of the signal that is used for external latch input 1.
Set it to the latch 1 input of the Pulse Output Unit.
This is the default Sysmac Studio setting.

External latch input 2

This input gives the status of the signal that is used for external latch input 2.
Set it to the latch 2 input of the Pulse Output Unit.
This is the default Sysmac Studio setting.

*1. Refer to 8-10-6 External Input Function Selection on page 8-65 for details and to 9-3 Sefting Examples on
page 9-7 for setting examples.

El Precautions for Correct Use

» Be careful of the wiring and settings that are required when you assign a positive drive pro-
hibit input, negative drive prohibit input, immediate stop input, or home proximity input to an
input bit of a Digital Input Unit. Conform that the target signal turns ON and OFF correctly
before you turn ON the power to the motor.

* You can select the input logic for the positive drive prohibit, negative drive prohibit, immediate
stop, and home proximity inputs in the axis parameter settings of the MC Function Module.
For the Pulse Output Unit, leave the positive drive prohibit, negative drive prohibit, and imme-
diate stop inputs at their Sysmac Studio default settings for N.O. contacts.

Consider the operation when the input signal is disconnected for these inputs and set the
input logic accordingly.

* Input signals that use a Digital Input Unit are detected by the MC Function Module.
Emergency stop circuits, interlock circuits, limit circuits, and similar safety measures must be
provided in external control circuits.
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8 Pulse Output Units

% Additional Information

You can use external inputs 0 and 1 on the Pulse Output Unit as external latch inputs 1 and 2
by setting the External Input Function Selection parameters. If you perform homing with the MC
Function Module, external latch 1 (external input 0) is used as the home input. If you do not use
external latch 2 (external input 1) for latching, select a general input for the External Input Func-
tion Selection parameter. If you select a general input, you can use the external input as a limit
input or other input.

Setting Examples

If you use the MC Function Module and the latching function of the Pulse Output Unit only
for homing, set the external input 0 of the Pulse Output Unit as the external latch input 1
and use it as the home input. You can set external input 1 as a general input and use it as
the home proximity input or another input. In this case, you can change the settings of the
digital inputs of the MC Function Module to assign the input bits.

Refer to 8-10-6 External Input Function Selection on page 8-65 for the External Input Function
Selection parameters of the Pulse Output Unit. For the digital input settings of the MC Function
Module, 9-3-3 I/O Assignments and Settings on page 9-9.

spoyjo|N Builes 6-8

so|dwex3 Bumes ¢-6-8

NX-series Position Interface Units User’s Manual (W524) 8-51



8 Pulse Output Units

8-10 Functions

8-10-1 Parameters

8 -52

This section describes the pulse output methods, output mode selections, latch inputs, and other func-
tions of the Pulse Output Unit.

El Precautions for Correct Use

Functions are restricted by the selected I/O refreshing method and Controller. Refer to 8-7-4
Differences in I/O Refreshing Methods Based on the Controller on page 8-28 for details.

The following table lists the parameters that are used in the Pulse Output Unit.

Parameter name Function Setting range Unit Default Reference
Pulse Output 0: Forward/reverse direc- Oor1 -—- P. 8-53
Method tion pulse

1: Pulse + direction
Output Mode Selec- | 0: Position-synchronous Oor1 - P. 8-55
tion pulse output

1: Velocity-continuous pulse

output
External Input O 0: General input Oor1 P. 8-65
Function Selection | 1. | atch input 1
External Input 1 0: General input Oor1 - P. 8-65
Function Selection 1: Latch input 2
External Input 0 0: N.O. (Normally open) Oor1 - P. 8-65
Logic Selection 1: N.C. (Normally close)
External Input 1 0: N.O. (Normally open) Oor1 - P. 8-65
Logic Selection 1: N.C. (Normally close)
External Output 0 0: General output Oor1 - P. 8-59
Function Selection 1: Error counter reset out-

put
External Output 0 0: N.O. (Normally open) Oor1 -—- P. 8-59
Logic Selection 1: N.C. (Normally close)
Load Rejection Out- | 0: Immediate stop Oor1 P. 8-67
put Setting 1: Deceleration stop with

set deceleration rate
Deceleration atLoad | This is the amount to 0to ms P. 8-67
Rejection reduce the velocity each 500,000,000

control period.
Number of Synchro- | This is the maximum num- | 0to 16 interpo- P. 8-69
nization Command ber of interpolations for lations
Interpolations missing synchronization

commands.
Pulse Direction This is the pulse direction 5to 4,000 us P. 8-71

Change Delay

change delay.
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8 Pulse Output Units

8-10-2 Pulse Output Method

The Pulse Output Unit has two pulse output methods that you can select based on the motor that you
use.

Use the Pulse Output Method parameter to change the pulse output.

The number of pulses that are output is counted inside the Pulse Output Unit. This value can be moni-
tored by the Controller as the command current position. The command current position is counted by a
signed, 32-bit ring counter.

Parameter name Setting Default Remarks
Pulse Output Method | O: Forward/reverse direction | 0 Changes are applied when the power sup-
pulse ply to the NX Unit is turned ON or the NX
1: Pulse + direction Unit is restarted.

I Forward/Reverse Direction Pulse

To rotate the motor forward, pulses are output from the CW terminal (pulse output A). To rotate the
motor in reverse, pulses are output from the CCW terminal (pulse output B).

Forward direction | !
Motor operation _:B_ﬁ_ﬁ—
Reverse direction ! !

| |
CW terminal o _|_U_|

CCW terminal : I |_|_|_| o - ﬂ_ﬂ_
|

suonouny 01-8

I Pulse + Direction

To rotate the motor in the forward direction, pulses are output from the PLS terminal (pulse output A)
while the DIR output terminal (pulse output B) is ON. To rotate the motor in the reverse direction, pulses
are output from the PLS terminal (pulse output A) while the DIR output terminal (pulse output B) is
turned OFF.

Forward direction |
Motor operation _:k_ﬁ_ﬁ_
|

Reverse direction !

PLS terminal_i_|_|_| o | - ﬂ_ﬂ_ﬂ_ﬂ - - ﬂ_ﬂ_
DIR terminal_ | 1 o _:_|

pouyle IndinQ esind 2-01-8
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8 Pulse Output Units

I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

Iu o
|« a

Multiview Explorer

new_Controller_0 v

¥ 5 EtherCAT
¥ Nodel : NX-ECC203 (E001)
Unit 1: NX-OD4256 (N1
X-ID3417 (N2)
: NX-ID3417 (N3)

& 1/0 Map
» i Controller Setup
¥ £ Motion Control Setup
Axis Settings
MC_Axis000 (0,MC1)
Axes Group Settings
¢ Cam Data Settings
> Event Settings
. Task Settings
Data Trace Settings

B Filter

All parameters

2

(P - -
Output Mode Selection/Ch1 Output Mode Selection

Pulse Direction Change Delay/Ch1 Pulse Direction Change Delay
External Input 0 Function Selection/Ch1 External Input 0 Functi
External Input O Logic Selection/Ch1 Extemal Input 0 Logic Sel
External Input 1 Function Selection/Ch1 External Input 1 Functis
External Input 1 Logic Selection/Ch1 Exteral Input 1 Logic Sel
External Output O Function Selection/Ch1 External Output 0 Fu
External Output 0 Logic Selection/Ch1 External Output 0 Logic
Load Rejection Output Setting/Ch Load Rejection Output Setti
Deceleration at Load Rejection/Ch1 Deceleration at Load Reject

Number of Synchronization Command Interpolations/Ch1 Num...

Event Level Setting/Event 1
Event Level Setting/Event 1 Level

Comment: Set the pulse output method
0: Forward/reverse direction pulse

1: Pulse + Direction

Restart is required to reflect the settinas.

Output

| Forward/Reverse Direction Pulse
Position-synchronous Pulse Output
s |
Latch Input 1
N.O. (Normaly Open)
Latch Input 2
N.O. (Normaly Open)
General Output
N.O. (Normaly Open)
Immediate Stop

44

&

ddddddq

I
g
(1]

Minor Fault

Return to Default Value

Toolbox

_(Seanh) v

2 Set the Pulse Output Method parameter.
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8 Pulse Output Units

8-10-3 Output Mode Selection

The Pulse Output Unit has two pulse output selections.

Use the Output Mode Selection parameter to change the pulse output.

Parameter name Setting Default Remarks
Output Mode Selec- 0: Position-synchronous 0 Changes are applied when the power sup-
tion pulse output ply to the NX Unit is turned ON or the NX

1: Velocity-continuous pulse Unit is restarted.

output

I Position-synchronous Pulse Output (for Servomotor Control)

This method calculates the difference between the position output by the Controller each cycle and the
present position, automatically calculates the velocity required to distribute that difference, and then

outputs the pulses.

The pulse output interval depends on the control period, but because the number of pulses up to the
command position are output within a specific amount of time, the Unit is best used as a servo axis.

Difference = 4 Difference = 8 Difference = 16
| 1 period
- )
'

The pulse speed is
calculated automatically.

suonouny 01-8

I Velocity-continuous Pulse Output (for Stepping Motor Control)

This method outputs pulses to maintain the specified velocity for the position and command velocity
from the Controller and prioritizes a continuous velocity.

This method outputs pulses to maintain the specified velocity. You can use it to prevent abrupt changes
in velocity due to changes in the control period.

Use this mode for constant velocity feed control or for stepper motors that can lose steps if there are
any sudden changes in the velocity.

EI Precautions for Correct Use

Error of £0.005% occurs due to internal processing in the Unit between the set speed (fre-
quency) and the speed (frequency) that is actually output from the Unit. The error in the speed
does not affect positioning accuracy.

uonos|ag apo INdINO €-01-8

NX-series Position Interface Units User’s Manual (W524) 8 -55



8 Pulse Output Units

Differences between Position-synchronous Pulse Output and Veloc-

ity

-continuous Pulse Output

The position-synchronous pulse output method outputs all the pulses for the command position within
each control period. The velocity-continuous pulse output method outputs pulses to maintain the speci-
fied command velocity by specifying a command velocity that corresponds to the command position.
Therefore, the actual pulse output depends on the output method used.

from Controller

Conceptual Description of Pulse Output

The following figure serves as an example. The pulse output will depend on the actual command
position and command velocity.

e r== r== r== r== r== r==i
Command values Command position ; 4 ! 1104 173 123 127, 127,
Command velocity :3-5 155, 175, 155, 135, 1 01 Time

Control period | J | |
Outputting pulses with = = (M MU rL U nng L PO L

position-synchronous I\_, /
pulse output @) | (b) | |

Outputting pulses with

velocity-continuous | (©) | (d) | (e) | ) | Q) |
pulse output I 1 1 1 0 1

Letter Description

(@)

The differential travel distance for the command position is output in the control period. The com-
mand velocity has no effect.

Depending on the resolution of the velocity, the velocity may not be continuous.

Pulses are output for the differential travel distance for the command position based on the velocity
command (3.5). The travel distance is 4.

Pulses are output for the differential travel distance for the command position based on the velocity
command (5.5). The travel distance is 6.

Pulses are output for the differential travel distance for the command position based on the velocity
command (7.5). The travel distance is 7.

Pulses are output for the differential travel distance for the command position based on the velocity
command (5.5). The travel distance is 6.

Pulses are output for the differential travel distance for the command position based on the velocity
command (3.5). The travel distance is 4.

El Precautions for Correct Use

For the velocity-continuous pulse output method, you must specify a command velocity to go
along with the command position that is given every control period. If you specify a command
velocity that is not compatible with the command position, this may result in sudden changes in
the pulse output, pulse output across more than one control period, or other unintended output.

Use the MC Function Module in an NJ/NX-series Controller to automatically calculate the com-
mand velocity when you use the velocity-continuous pulse output method.
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8 Pulse Output Units

Low Velocity Command Operation for Velocity-continuous Pulse
Output

The velocity-continuous pulse output method is used to output pulses so that the specified velocity is
maintained.

However, at low velocities the response to changes in host commands is slower if the command veloc-
ity is strictly retained. For example, if a command velocity of 1 pps is given and retained strictly, the time
required to output one pulse would be one second, and during that time there will be no response even
if the command value changes.

You must also consider cases when a position command is given with a command velocity of O pps
(i.e., any speed less than 1 pps) according to the results of a deceleration command, such as when
positioning is stopped.

Therefore, when velocity-continuous pulse output is used, the command velocity has the characteristics
that are shown in the following table.

Travel dis-
q Command velocity Pulse output operation
tance
0 - No pulse output.
1 250 pps max. Pulses are output at 250 pps.
251 pps min. Pulses are output at the command velocity.
2 or higher |0 Pulses are output at the previous command velocity. 2
1 pps min. Pulses are output at the command velocity, with a maximum velocity of
500 kpps.

*1. The travel distance is expressed as the amount of change from the previous command position.
*2. If the previous command velocity was 0, pulses are output at 1 pps.

suonouny 01-8

EI Precautions for Correct Use
If the command velocity is greater than 500 kpps, pulse output is performed at 500 kpps.

I Monitoring the Following Error

The command position for a Pulse Output Unit is given as signed, 32-bit data that expresses the abso-
lute position. It is the shortest distance in relation to the present position with a travel distance
expressed by up to 31 bits.

The maximum output velocity is 500 kpps, so pulse output is limited to a maximum of 500 kpps even if
a higher velocity is specified.

Therefore, depending on the commands that are received, the following error between the command
position and the present position can increase to a point where the following error exceeds 31 bits and
the operation begins to run in the reverse direction.

To avoid this, the following error between the command position and the present position is monitored
and an lllegal Following Error error event occurs if it exceeds 30 bits.

uonos|ag apo INdINO €-01-8

If an lllegal Following Error occurs during axis operation, the control state changes from Fault Reaction
Active to Fault. Pulse output is also stopped according to the Load Rejection Output Setting.
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8 Pulse Output Units

I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

Iu o
|« a

Multiview Explorer

new_Controller_0 v

¥ 5 EtherCAT
¥ Nodel : NX-ECC203 (E001)
Unit 1: NX-OD4256 (N1
X-ID3417 (N2)
: NX-ID3417 (N3)

& 1/0 Map
» i Controller Setup
¥ £ Motion Control Setup
¥ i Axis Settings
MC_Axis000 (0,MC1)
Axes Group Settings
¢ Cam Data Settings
> Event Settings
. Task Settings
Data Trace Settings

B Filter

Output Mode Selection/Ch1 Output Mode Selection
Pulse Direction Change Delay/Ch1 Pulse Direction Change Delay
External Input 0 Function Selection/Ch1 External Input 0 Functi

External Input O Logic Selection/Ch1 Extemal Input 0 Logic Selec.

External Input 1 Function Selection/Ch1 External Input 1 Functi

External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selec.

External Output 0 Function Selection/Ch1 External Output 0 Fus
External Output 0 Logic Selection/Ch1 External Output 0 Logic S..

Load Rejection Output Setting/Ch Load Rejection Output Sett...

Deceleration at Load Rejection/Ch1 Deceleration at Load Reje

Number of Synchronization Command Interpolations/Ch1 Num...

Event Level Setting/Event 1
Event Level Setting/Event 1 Level

Help
Data type:

Comment: Set the pulse output method.
0: Forward/reverse direction pulse

1: Pulse + Direction

Restart is required to reflect the settinas.

Output

Value
| Forward/Reverse Direction Pulse
Position-synchronous Pulse Output
s |
Latch Input 1
N.O. (Normaly Open)
Latch Input 2
N.O. (Normaly Open)
General Output
N.O. (Normaly Open)
Immediate Stop

0 ms
2 times

Minor Fault v

44

&

ddddddq

Return to Default Value

Toolbox

_(Seanh) v

2 Set the Output Mode Selection parameter.
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8 Pulse Output Units

8-10-4 External Output

The Pulse Output Unit has one output port for an external output.

If you use this output port with the MC Function Module, you can use it as an error counter reset output
when the homing operation is completed.

Otherwise, this output is used as a general output.

When the external output is set as a general output, you can manipulate the bit for the external output
that was assigned as a device variable to turn that external output ON or OFF.

Parameter name Setting Default Remarks
External Output 0 0: General output 0 Changes are applied when the power sup-
Function Selection 1: Error counter reset output ply to the NX Unit is turned ON or the NX
External Output 0 0: N.O. (Normally open) 0 Unit is restarted.
Logic Selection 1: N.C. (Normally close)

I Error Counter Reset Output

When the External Output O Function Selection parameter is set for an error counter reset output, the
Pulse Output Unit will automatically turn ON external output 0 (O0) when latch 1 is triggered. The out-
put stays ON for 20 ms.

When you connect a Pulse Output Unit to a Servo Drive, you can use this function to reset the Servo
Drive’s error counter reset output when the home input of the homing operation of the MC Function
Module is detected.

A 4

External output bit

suonouny 01-8

OR [—— External
External Output O Function Selection;: ———| output 0
Error counter reset output AND

A 4

Latch 1 triggered (automatically
controlled by the Unit)

INdinQ |euseixy $-0L-8

El Precautions for Correct Use

« If the error counter reset output is set for the external output function, the output turns ON
automatically when the latch 1 of the current value latch is triggered. This function is
designed for homing when the Unit is used with the MC Function Module. For all other pur-
poses or if you do not want to reset the following error counter, set the external output func-
tion for a general output and do not use the error counter reset output.

* If you use the error counter reset output, you cannot use latch 1 for a standard latch function.
Latch 1 is used for the homing operation. Use latch 2 if you need a standard latch.

» The response time from the latch 1 input signal until the error counter reset output is 250 us
maximum.
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I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

Iu o
|« a

Multiview Explorer = Toolbox

= [ == ”
‘ [ Ttem name Value
P | Forward/Reverse Direction Puise
e Output Mode Selection/Ch1 Output Mode Selection Position-synchronous Pulse Output
. Pulse Direction Change Delay/Ch1 Pulse Direction Change Delay
¥ Nodel: NX-ECC203 (E00L) ' gyterm) Input O Function Selection/Chl External Input O Functio... | [BhIRpUtT
Unit 1: NX-OD4256 (N1 External Input O Logic Selection/Ch1 External Input 0 Logic Sel N.O. (Normaly Open)
Unit 2: NX-ID3417 (N2)  External Input 1 Function Selection/Ch1 External Input 1 Functio...  Latch Input2
:NX-ID3417 (N3)  External Input 1 Logic Selection/Ch1 External Input 1 Logic Sel N.O. (Normaly Open)
NX-PF0630 (N4) External Output O Function Selection/Chl External Output O Fun...  General Output
] B ERGOIBEING] Extermal Output O Logic Selection/Chl Extemal Output 0 Logic S...  N.O. (Normaly Open)
» S CPU/Expansion Racks Load Rejection Output Setting/Ch1 Load Rejection Output Setti Immediate Stop
> VOMs, Deceleration at Load Rejection/Ch1 Deceleration at Load Rejecti..
r p e
B e s Number of Synchronization Command Interpolations/Ch1 Num...
oL {Elhe i Event Level Setting/Event 1
Event Level Setting/Event 1 Level Minor Fault

new_Controller_0

Configurations and Setup |

44

&

ddddddq

I
g
(1]

Motion Control Setup
¥ i Axis Settings
MC_Axis000 (0,MC1)
% Axes Group Settings
¢/ Cam Data Settings Return to Default Value
> Event Settings
. Task Settings

Help

Data type: —
Data Trace Settings Comment: Set the pulse output method.
0: Forward/reverse direction pulse
1: Pulse + Direction
rt is required to reflect the settinas.

Output

B Filter

2 Set the External Output O Function Selection and External Output 0 Logic Selection parameters.
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8 Pulse Output Units

8-10-5 Latching

You can use an external input to latch the present position.

The data that is obtained with the Pulse Output Unit’s latch function is the command current position,
which is represented by the internal output pulse count value.

You can select either a ring or linear counter to obtain the present position with the latch.

El Precautions for Correct Use

If you use the error counter reset output, you cannot use latch 1 for a standard latch function.
Latch 1 is used for the homing operation. To use both the following error count reset output and
a standard latch, use latch 2.

I Latching with an External Input

You can select either external input 0 (10) or external input 1 (11) as the external input latch trigger.
You can use external input 0 (10) as Latch Input 1 and external input 1 (I11) as Latch Input 2.
Refer to Latch Function on page 8-38 for information on latching for an external input.

Refer to External Input Function Selection on page 8-65 for information on the external inputs (10 and
11).

When you select an N.O. contact for the external input logic, the present value is latched on the rising ®
edge of the selected external input (10 or I1). When you select N.C. contact for the external input logic, :
the present value is latched on the falling edge of the external input. The latch value is updated every 5
time the present value is latched. 2
a
N.O. contact N.C. contact
A Y
Latch data is updated Latch data is updated to
to the present value. the present value.

Buiyoleq s-01-8

You can assign up to two external inputs as latch inputs, each with an I/O data input area allocation.

® Trigger Conditions

There are the following two input trigger conditions for latching.

Input trigger condition Description

One-shot Mode After you change Latch Input 1 Enable or Latch Input 2 Enable bit from 0 to 1, the
present position of the encoder is latched for the first detected latch input. No more
latching is performed for this latch input until you change the Latch Input 1 Enable
or Latch Input 2 Enable bit to 0 and then back to 1 again.

Continuous Mode While the Latch Input 1 Enable or Latch Input 2 Enable bit is 1, the present position
of the encoder is latched and the latch value is updated every time a latch input is
detected.
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8 Pulse Output Units

The following timing chart shows the operation in One-shot Mode.

Latch Input Enable bit
(software switch)

Trigger input

=
—
—
-

Latch Input Enabled T - T v
bit (status) \ |
Y X Y Y
Latch Input ',
Completed Flag T Y ]
Latch data X X I
' |
Latch Input Motion . H ]
Stop Enable bit : I
' : \
. \
Pulse output |||||||||||||||||||||||||_I_T \ 2
Y A
Error counter ON
reset output™ OFF
20 ms

*1. This turns ON for latch 1 only.
*2. If the pulse output is stopped due to the Latch Input Motion Stop Enable bit, latching is temporarily disabled
and the pulse output command is enabled.

The following timing chart shows the operation in Continuous Mode.

Latch Input Enable bit
(software switch)

Trigger input

-
— 1
S
—1
-

Latch Input Enabled A : = \ :‘ V
bit (status) ‘ " 5 " H " |_
A B ; i v
Latch Input |_
Completed Flag » Y Y Y

Latch data X

Latch Input Motion
Stop Enable bit

Pulse output |||||||||||||||||||||||||

Error counter ON Y Y

reset output ™ OFF |

*1. This turns ON for latch 1 only.

.

«Q€
&g-}---
«
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8 Pulse Output Units

EI Precautions for Correct Use

Limits on Latch Inputs

» A delay of up to 250 us will occur between when the latch input is received and when the
latch data is processed. The latch data and latch completed flags will turn ON the first time
input data is refreshed after processing is completed.

Restrictions in Continuous Mode
» When you perform latching with an external input, a latch cannot be detected for 1 ms after
the previous latch was detected, even when the latch input is enabled.

External input ON f—l f T_|

OFF
< A N
1\ 1ms |
Latch executed. Latching not  Latch executed.

possible.

I Immediate Stop during Latching

Set the Latch Input 1 Motion Stop Enable or Latch Input 2 Motion Stop Enable variable to 1 to immedi-
ately stop pulse output when the corresponding latch is triggered.

After the latch is triggered and the output stops, the Latch Input 1 Enable or Latch Input 2 Enable bit is
set to disable the latch. Pulse output is then started when a command position is received.

EI Precautions for Correct Use

The response time from when the latch is triggered until the pulses are stopped is 250 ps max-
imum.

suonouny 01-8

I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.
The following tab page is displayed.

Buiyoleq s-01-8
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8 Pulse Output Units

New Project - new_Controller_0 - Sysmac Studio

T
| ]

Multiview Explorer

new_Controller_0

Configurations and Setup

W 5 EtherCAT
¥ Nodel : NX-ECC203 (E001)
Unit 1: NX-OD4256 (N1,
Unit 2 : NX-ID3417 (N2)
Unit 3 : NX-ID3417 (N3)
Unit 4 : NX-PF0630 (N4)
|| Unit5:NX-PG0122 (N5)
» = CPU/Expansion Racks
& 1/0 Map
» i Controller Setup
¥ £ Motion Control Setup

MC_Axis000 (0,MC1)
Axes Group Settings
¢ Cam Data Settings
> Event Settings
. Task Settings
Data Trace Settings

| ‘ All parameters

B Filter Eifl  outp

Item name
i i oy
Output Mode Selection/Ch1 Output Mode Selection

Pulse Direction Change Delay/Ch1 Pulse Direction Change Delay

External Input 0 Function Selection/Ch1 External Input 0 Functi
External Input O Logic Selection/Ch1 Extemal Input 0 Logic Sel
External Input 1 Function Selection/Ch1 External Input 1 Functis
External Input 1 Logic Selection/Ch1 Exteral Input 1 Logic Sel
External Output O Function Selection/Ch1 External Output 0 Fu
External Output 0 Logic Selection/Ch1 External Output 0 Logic
Load Rejection Output Setting/Ch Load Rejection Output Setti
Deceleration at Load Rejection/Ch1 Deceleration at Load Reject
Number of Synchronization Command Interpolations/Ch1 Num.
Event Level Setting/Event 1

Event Level Setting/Event 1 Level

Help
Data type: —

Comment: Set the pulse output method
0: Forward/reverse direction pulse

1: Pulse + Direction

Restart is required to reflect the settinas.

Output

2

= Toolbox

(e

| Forward/Reverse Direction Pulse
Position-synchronous Pulse Output
s |
Latch Input 1
N.O. (Normaly Open)
Latch Input 2
N.O. (Normaly Open)
General Output
N.O. (Normaly Open)
e Stop

44

&

ddddddq

(1]

Minor Fault

Return to Default Value

2 Set the External Input O Function Selection and External Input 1 Function Selection parameters.
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8-10-6 External Input Function Selection

The Pulse Output Unit has two input ports for external sensor input signals.
You can use these two input ports as latch inputs.

You can use these inputs as trigger inputs for instructions that control latching when you use the MC
Function Module.

If you perform homing with the MC Function Module, external latch input 1 on the Pulse Output Unit is
used as the home input signal. Use an external home sensor or the encoder phase-Z signal for the
home input signal.

Connect the home input signal to external input 0 on the Pulse Output Unit and set the External Input 0
Function Selection parameter to latch input 1.

Refer to OMRON G5-series Servomotor/Servo Drive Wiring Example on page 8-17 for a wiring exam-
ple.

You can also use the external inputs as general inputs by setting the function selection parameters.

If you set an external input as a general input, you can use it for the home proximity input or another
input when you also use the MC Function Module. In this case, you can change the settings of the digi-
tal inputs of the MC Function Module to assign the input bits.

When you do not use the MC Function Module, you can check the input status through the correspond-
ing device variable.

The default settings for these inputs are Latch Input 1 and Latch Input 2.
Refer to 8-10-5 Latching on page 8-61 for information on latching.

Parameter

Setting Default Remarks
name
External Input 0 | Select the function for 1 » To use the Latch Function, you must set the Latch o
Function Selec- | external input 0. Input 1 Trigger Selection or Latch Input 2 Trigger 3
tion 0: General input Selection bit to 0 (external input). m
1: Latch input 1 * When a Igtch input is selecteq as the function, you 5
External Input 1| Select the function for y can set bit 6 (Latch Input Motion Stop Enable) of g

the Latch variable to 1 to stop pulse output when a

Function Selec- | external input 1. L
latch operation is triggered.

flon 0: General input + Changes are applied when the power supply to
1: Latch input 2 the NX Unit is turned ON or the NX Unit is
restarted.
External Input 0 | Select the logic for external | 0 Changes are applied when the power supply to the
Logic Selection input 0. NX Unit is turned ON or the NX Unit is restarted.

0: N.O. (Normally open)

1: N.C. (Normally close)
External Input 1 | Select the logic for external | 0
Logic Selection | input 1.

0: N.O. (Normally open)
1: N.C. (Normally close)

uonos|eg uonound nduj [euselxy 9-0L-8

I Digital Filtering of External Inputs

To use an external input as a latch input (1 or 2), digital filtering is performed for 20 to 200 ps when the
external input turns ON (i.e., when the internal logic is TRUE after applying the selected logic). The

input latch itself is a hardware latch on the first edge, so any data variation results from the characteris-
tics of the hardware input. However, software processing is applied to the data confirmation processing
that is performed after that. Therefore, you must set a signal width of at least 200 us for external inputs.

For latch and reset operations, digital filtering is determined according to the input that is detected up to
200 us after the present position input was detected.
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® Signal Width Greater Than 200 us

If the signal width is greater than 200 us, the input is detected when it turns ON and the input is
valid. Therefore, processing is based on the obtained latch data.

ON
External input T |
P OFF

20 to 200 ps

Latch data is obtained.

® Signal Width Less Than the Detected Width

If the signal width is less than the detected width, the input is not detected when it turns ON and the
input is not valid. Therefore, the obtained latch data is discarded and no processing is performed.

ON
External input 'f |
P OFF

20 to 200 us

Latch data is obtained.

M Precautions for Correct Use

Digital filtering is performed for 20 to 200 ys for external inputs. Therefore signals with signal
widths of less than 200 ys may not be detected. If you use a sensor with a short response time,
set an OFF delay timer for the output from the sensor or use another method to ensure a signal
width of at least 200 us for the external input.

I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.
The following tab page is displayed.

T R e e o oyt i |E=n =

I
|« a

Multiview Explorer ~| ‘Toolbox

‘ I ‘ Al parameters <Search> v
li Value
. —— —
Configurations and Setup k I Forward/Reverse Direction Puise

D p n Position-synchronous Pulse Output
MCELSEY 5 Pulse Direction Change Delay/Ch1 Pulse Direction Change Deloy R
SN External Input 0 Function Selection/Ch1 External Input 0 Functio... Latch Input 1
External Input 0 Logic Selection/Ch1 Exteral Input 0 Logic Selec...  N.O. (Normaly Open)
: External Input 1 Function Selection/Ch1 External Input 1 Functio...  LatchInput 2.
Unit 3: NX-ID3417 (N3)  External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selec...  N.O. (Normaly Open)
Unit4 : NX-PF0630 (N4)  External Output 0 Function Selection/Ch1 External Output O Fun...  (General Output
§ External Output O Logic Selection/Ch1 External Output 0 Logic S...  N.O. (Normaly Open)
PUfExpansion Racks Load Rejection Output Setting/Ch1 Load Rejection Output Setti...  Immediate Stop
o Deceleration at Load Rejection/Ch1 Deceleration at Load Rejecti... (i ms
e ap s i
Number of Synchronization Command Interpolations/Ch1 Num... B times
» T Controller Setup E =
vent Level Setting/Event 1 =
n Control Setup Event Level Setting/Event 1 Level Minor Fault v
is Settings
MC_Axis000 (0,MC1)
#5 Axes Group Settings
¢/ Cam Data Settings
> Event Settings Help
W, Task Settings Dots et
Data Trace Settings Comment: Set the pulse output method
0: Forward/reverse direction pulse
1: Pulse + Direction
Restart is required to reflect the settinas.

new_Controller_0 v

AR

dddddq

<

Return to Default Value

Output

B Filter

2 Set the External Input 0 Function Selection, External Input 1 Function Selection, External Input
0 Logic Selection, and External Input 1 Logic Selection parameters.
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8-10-7 Load Rejection Output Setting

You can stop the output by a pre-specified operation when the Unit enters a state that stops pulse out-
put during axis operation or when an error occurs.

You can select from the following two output stop methods: immediate stop or deceleration stop with set
deceleration rate.

Parameter name Setting Default Remarks
Load Rejection Out- 0: Immediate stop 0 Changes are applied when the power sup-
put Setting 1: Deceleration stop with set ply to the NX Unit is turned ON or the NX
deceleration rate. Unit is restarted.
Deceleration at Load | 0 to 500,000,000 (ms) 0 + Sets the time required to decelerate from
Rejection the maximum pulse output velocity (500

kpps).

+ Changes are applied when the power
supply to the NX Unit is turned ON or the
NX Unit is restarted.

» Immediate stop will stop pulse output immediately.

» Deceleration stop with set deceleration rate will decelerate the pulse output every control period by
the value that is set for the Deceleration at Load Rejection parameter until the velocity reaches 0.

Immediate Stop Deceleration Stop with Set Deceleration Rate

Number of o:itput pulses Error detected. Number of o‘L:tput pulses Error detected.
| |

| |

|

*1

suonouny 01-8

z

> Time > Time

Deceleration
stop time

Deceleration stop time x 1.02 (error: 2%)

*1. Pulse output is stopped immediately if an error is detected.

*2. The pulse output decelerates to a stop at the set deceleration rate. In addition to the deceleration rate calcu-
lated from the value of the Deceleration at Load Rejection, there will be a delay of up to 2% between when the
error is detected and the pulse output is stopped.

The load rejection output setting is used for the following conditions.

* When the communications state of the Unit changes from the Operational state to the Safe-Opera-
tional or Init state

» When the communications state of the Unit changes to the Error Safe-Operational state when a time-
out is detected

* When the status of the Statusword changes to any other state from the Operation Enabled state.

Bumes IndinO uonosfey peo /-0L-8

When the Unit communications status is Operational for a general output, the output turns ON and OFF
according to the external output that is assigned to the I/O data. If the communications status is not
Operational, the output is turned OFF according to the setting of the External Input 0 Logic Selection
parameter regardless of the status of the external output bit.
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M Precautions for Correct Use

When a deceleration stop with set deceleration rate is selected, pulse output automatically
decelerates to a stop at the set deceleration rate based on the velocity when the error is
detected. Therefore, the stop position cannot be controlled.

Furthermore, if the motion command from the Controller must be interrupted due to the velocity
at this time, the operation may change when the error is detected.

I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.

The following tab page is displayed.

T R e e o oyt i |E=n =

= Toolbox

T
|| EE—— .
[ Ttem name Value

E v I ooriRevseDvection ise
AT Output Mode Selection/Ch1 Output Mode Selection Position-synchronous Puise Output
5 Pulse Direction Change Delay/Ch1 Pulse Direction Change Deloy R
¥ Nodel: NX-ECC203 (E00)  yterma input O Function Selection/Ch1 External Input 0 Functio...  [Latchinput
Unit 1: NX-OD4256 (N1 External Input 0 Logic Selection/Ch1 Extemal Input 0 Logic Selec...  N.O. (Normaly Open)
External Input 1 Function Selection/Ch1 External Input 1 Functio...  Latch Input2
External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selec...  N.O. (Normaly Open)
- External Output O Function Selection/Ch1 External Output O Fun...  General Output
Unit EPGOIEANNG| External Output O Logic Selection/Ch1 Extemal Output 0 Logic S...  NO. (Normaly Open)
Exoansion Racke  Load Rejection Output Setting/Ch1 Load Rejection Output Setti..  Immediate Stop
o Deceleration at Load Rejection/Ch1 Deceleration at Load Rejecti..
& ap h=
i S Number of Synchronization Command Interpolations/Ch1 Num...
oL {Elhe i Event Level Setting/Event 1
otion Control Setup Event Level Setting/Event 1 Level
¥ i Axis Settings
MC_Axis000 (0,MC1)
# Axes Group Settings

Multiview Explorer

new_Controller_0 v

44

dddd44E

<

CPU/Expansion

¢/ Cam Data Settings Retum to Default Value

> Event Settings Help
W Task Settings Data type: —
Data Trace Settings Comment: Set the pulse output method.

Programming 0: Forward/reverse direction pulse

1: Pulse + Direction
Restart i required to reflect the settinas.

Output

B Filter ® B

2 Set the Load Rejection Output Setting and Deceleration at Load Rejection parameters.
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8 Pulse Output Units

8-10-8 Interpolation Control for Missing Synchronization Command

The Pulse Output Unit outputs pulses in sync with the command position that is received each fixed
period.

If synchronized communications falls out of sync or if the cycle is broken for any other reason and a
command is lost, the command position for that period is not updated.

In this case, the Unit will receive the same command position as before, which will result in a travel dis-
tance of 0 or in an immediate stop (velocity 0).

Therefore, refreshing synchronized commands is monitored to prevent the machine from stopping
abruptly or to prevent the stepper motor from step loss.

If the command position cannot be obtained at the expected time, the command position is predicted
based on the previous two command positions so that operation continues.

Parameter name Setting Default Remarks
Number of Synchroni- | 0 to 16 (interpolations) 2 » This parameter sets the maximum num-
zation Command ber of interpolations for missing synchro-
Interpolations nization commands.
» Set this parameter to 0 to disable the
function.
+ Changes are applied when the power
supply to the NX Unit is turned ON or the
NX Unit is restarted.

% Additional Information

If the number of consecutive missing synchronization commands exceeds the value that is set
for the Number of Synchronization Command Interpolations parameter, an Incorrect Synchroni-
zation Command error occurs.

suonouny 01-8

I Interpolation for Velocity-continuous Pulse Output

When the Output Mode Selection parameter is set to velocity-continuous pulse output, interpolation is
performed as follows when a synchronous command is missing:

+ Command position: Command position is presumed based on the previous two commands (primary
interpolation)

+ Command velocity: The previous command velocity is retained.

If a normal command is received so that the value set for the Number of Synchronization Command
Interpolations parameter is not exceeded and the Unit recovers from the interpolation control state, the
return operation for that command is performed with position-synchronous pulse output.

puBWWO. uoneziuodyouAg Buissiy Jo) joiuo) uonejodiaiul g-01-8
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8 Pulse Output Units

I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

Iu o
|« a

Multiview Explorer

new_Controller_0

Node1 : NX-ECC203 (E001)
Unit 1: NX-OD4256 (N1,
Unit 2 : NX-ID3417 (N2)
Unit 3 : NX-ID3417 (N3)
Unit 4 : NX-PF0630 (N4)
© ] Units: NXC-PGOL22 (NS
» = CPU/Expansion Racks
& 1/0 Map
» i Controller Setup
¥ £ Motion Control Setup
¥ i Axis Settings
MC_Axis000 (0,MC1)
s Axes Group Settings
¢/ Cam Data Settings
> Event Settings
. Task Settings
Data Trace Settings

B Filter

Item name
‘ e n
Output Mode Selection/Ch1 Output Mode Selection
Pulse Direction Change Delay/Ch1 Pulse Direction Change Delay

External Input 0 Function Selection/Ch1 External Input 0 Functio...

External Input O Logic Selection/Ch1 Extemal Input 0 Logic Selec.
External Input 1 Function Selection/Ch1 External Input 1 Functio.
External Input 1 Logic Selection/Ch1 External Input 1 Logic Selec
External Output O Function Selection/Ch1 External Output 0 Fun.
External Output 0 Logic Selection/Ch1 External Output 0 Logic S.
Load Rejection Output Setting/Ch1 Load Rejection Output Setti.
Deceleration at Load Rejection/Ch1 Deceleration at Load Rejecti
Number of Synchronization Command Interpolations/Ch1 Num...
Event Level Setting/Event 1

Event Level Setting/Event 1 Level

Comment: Set the pulse output method
0: Forward/reverse direction pulse

1: Pulse + Direction

Restart is reat d to reflect the settinas.

Output

Value
| Forward/Reverse Direction Pulse
Position-synchronous Pulse Output
5|
Latch Input 1
N.O. (Normaly Open)
Latch Input 2
N.O. (Normaly Open)
General Output
N.O. (Normaly Open)
Immediate Stop

0
2

Minor Fault

44

daddddddE

F]

Return to Default Value

Toolbox

<Search>

2 Set the Number of Synchronization Command Interpolations parameter.
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8 Pulse Output Units

8-10-9 Pulse Direction Change Delay

Use the pulse direction change delay to specify a wait time for the expected time when reverse direc-
tion pulse signals cannot be received due to the responsiveness of the motor drive when you change
pulse output to a reverse operation.

Set this wait time when you use the Pulse Output Unit with a velocity-continuous pulse output.
Set the wait time according to the specifications for the connected Servo Drive.

Refer to 8-10-3 Output Mode Selection on page 8-55 for information on the output modes.

Parameter name Setting Default Remarks
Pulse Direction 510 4,000 (us) 5  This parameter is valid for velocity-contin-
Change Delay uous pulse output only.

+ Changes are applied when the power
supply to the NX Unit is turned ON or the
NX Unit is restarted.

El Precautions for Correct Use

+ This function is executed by the Pulse Output Unit regardless of any commands from the
Controller. Therefore, the machine may move abruptly upon reversal if you select a setting
that does not match the specifications of the connected Servo Drive.

Operation for Reversing Velocity-continuous Pulse Output (for Stepping Motor Control)

Controller control period I
1

(command refreshing) I I I I I I
When the pulse direction change delay is 0 L\ L\ L\ L\ L\ L\ L\

Pulse output A

Pulse output B !

Motor rotation rate E
(response example) 0 ’__\——\,\:
i

i

When the pulse direction change delay is greater than 0 E

Puise output A —[IMAMTITLMMAMLILE

Pulse output B

T
|
[
Motor rotation rate T :

(response image) 0
oo B —
Unit control period = le——l! \

Synchronous refresh Pulse direction
cycle change delay

During the pulse direction
change delay, the velocity
increases in order to output
at once all of the commands
that could not be output.

» The Pulse Direction Change Delay may require up to 121 us longer than the set value.
Delay time (15 us max.) + Jitter due to 1/O refreshing (106 pus max.)
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8 Pulse Output Units

I Wait Time for Forward/Reverse Direction Pulse Outputs

Set the pulse direction change delay as shown below when the Pulse Output Method parameter is set

to Forward/reverse direction pulse.

Pulse output A | | | | | | | | | | |
I

|
Pulse output B !

[PEE—

Pulse direction change delay

I Wait Time for Pulse + Direction Outputs

uuu

Set the pulse direction change delay as shown below when the Pulse Output Method parameter is set

to Pulse + direction.

PLS output ||||||||||| |||||||||

|
DIR output I
|

!
<>

Pulse direction change delay

I Setting with the Sysmac Studio

1 Double-click the Pulse Output Unit in the Multiview Explorer.

The following tab page is displayed.

New Project - new_Controller_0 - Sysmac Studio

Multiview Explorer

new_Controller_0 v

Configurations and Setup I o
Output Mode Selection/Ch1 Output Mode Selection

I ‘ ||All parameters

¥ Nodel: NX-ECC203 (E00)  yterma input O Function Selection/Ch1 External Input 0 Functio...  [Latchinput
Unit 1: NX-OD4256 (N1 External Input 0 Logic Selection/Ch1 Extemal Input 0 Logic Selec...  N.O. (Normaly Open)
Unit 2: NX-ID3417 (N2)  External Input 1 Function Selection/Ch1 External Input 1 Functio...  Latch Input2
External Input 1 Logic Selection/Ch1 Extemal Input 1 Logic Selec..  N.O. (Normaly Open)
External Output 0 Function Selection/Ch1 External Output O Fun...  General Output
Q5] External Output 0 Logic Selection/Chl Extemal Output 0 LogicS... (N (Normaly Open)
Load Rejection Output Setting/Ch1 Load Rejection Output Setti...  Immediate Stop

Value
1| Forward/Reverse Direction Pulse
Position-synchronous Pulse Output

. EtherCAT Pulse Direction Change Delay/Ch1 Pulse Direction Change Deloy R

= Toolbox

_(Searzh) v

AR

dddddq

<

» i Controller Setup

Event Level Setting/Event 1
¥ £ Motion Control Setup

Event Level Setting/Event 1 Level Minor Fault

MC_Axis000 (0,MC1)
15 Axes Group Settings
¢/ Cam Data Settings
> Event Settings Help
W, Task Settings B ri—
Data Trace Settings Comment: Set the pulse output method

Programming 0: Forward/reverse direction pulse

1: Pulse + Direction
Restart i required to reflect the settinas.

Output

B Filter

< CPU/Expansion Racks
#1/0 Ma Deceleration at Load Rejection/Ch1 Deceleration at Load Rejecti.. [ =
b Number of Synchronization Command Interpolations/Ch1 Num... B} times

v

Return to Default Value

2 Set the Pulse Direction Change Delay parameter.
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8 Pulse Output Units

8-11 Specifications
|
This section provides the general specifications, external 1/O specifications, and performance specifica-

tions for the Pulse Output Unit.

8-11-1 General Specifications

The general specifications of the Pulse Output Unit are given below.

Item

Specification

Number of pulse output channels

1

Pulse output interface

Open collector output

Maximum pulse output speed 500 kpps

Pulse output method Forward/reverse direction pulse outputs or Pulse + direction out-
puts

Control unit Pulses

Position control range

—2,147,483,648 to 2,147,483,647 pulses

Velocity control range

1 to 500,000pps

Control 1/0 Output signals | 3
The outputs are forward direction pulse output, reverse direction
pulse output, and external output.*1
Input signals 2
The inputs are external inputs. 2

NX Unit power consumption

NX-PG0112: 0.80 W max.
NX-PG0122: 0.90 W max.

1/0 power supply voltage

20.4 to 28.8 VDC (24 VDC +20%/-15%)

Current consumption from 1/0
power supply

NX-PG0112/-PG0122: 20 mA max.

1/0 power supply method

NX bus

Weight

NX-PG0112/-PG0122: 70 g max.

Dimensions (Width x Height x
Depth)

NX-PG0112/-PG0122: 12 x 100 x 71 mm

I/0 data size™

NX-PG0112/-PG0122: Inputs: 18 bytes, Outputs: 14 bytes

Number of I/O entry mappings

NX-PG0112/-PG0122: Inputs: 1, Outputs: 1

Cable length

NX-PG0112/-PG0122: 3 m max.

*1. You can use the external output as an error counter reset output.

*2. You can use the inputs as latch inputs.

*3. This is the default set value.

NX-series Position Interface Units User’s Manual (W524)
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8 Pulse Output Units

8-11-2 Pulse Output Specifications

The specifications of the pulse outputs and the pulse output waveforms of the Pulse Output Unit are
given below.

Unit with NPN Output Unit with PNP Output
B A
OFF — ON —
90% 90%
10% 10%
ON —_— OFF —
A B

» The ON width is width A in the above figure.
» The OFF width is width B in the above figure.
» The rising width and falling width are not specified.

Pulse output speed Output current ON width OFF width
200 kpps 7 mA 2.4 us max. 1.7 us max.
16 mA 2.4 us max. 2.1 us max.
500 kpps 7 mA 0.9 us max. 0.2 us min.
16 mA 0.9 us max. 0.6 us min.

m Precautions for Correct Use

» The pulse widths during actual usage may be smaller than the specified values due to pulse
waveform distortion caused by the impedance of the connecting cable.

« If the output current is too small when the pulse output speed is high, a sufficient signal width
may not be provided for the input specifications of the motor drive or other input device. If
that occurs, connect bypass resistance or take other steps to increase the output current and
obtain a sufficient signal width.
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8-11-3 External I/O Specifications

8 Pulse Output Units

The specifications for the external inputs and outputs of the Pulse Output Unit are given below.

I External Input Specifications

Item

Specification

Input voltage

20.4 to 28.8 VDC (24 VDC +20%/-15%)

Input current

4.6 mA typical (at 24 VDC)

ON voltage/ON current

15 VDC min./3 mA min.

OFF voltage/OFF current

4.0 VDC max./1 mA max.

ON response time

1 us max.

OFF response time

2 us max.

I External Output Specifications

Item Specification
Rated voltage 24 VDC
Load voltage range 15 t0 28.8 VDC
Maximum load current 30 mA
Leakage current 0.1 mA max.
Residual voltage 1.0 V max.
ON response time 5 us max.
OFF response time 5 us max.

NX-series Position Interface Units User’s Manual (W524)
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Application Example
]

This section provides an application example for the Position Interface Units.

9-1 Assumed System Configuration . .................... ... .......... 9-2
9-2 ConfigurationExample ........... ...t 9-3
9-2-1  System Configuration ... ... ... .. . . . 9-3
9-2-2 Servo Drive Wiring Example . .. ... .. .. ... . . 9-5
9-3 Sefting Examples ........ ...ttt ittt i i 9-7
9-3-1  EtherCAT Network and Slave Terminal Configuration ................... 9-7
9-3-2  Parameter Settings for the Pulse OutputUnit . ... ...................... 9-7
9-3-3 1/O Assignmentsand Settings . .. ........ ... .. 9-9
9-3-4  Setting Up the Motion Control Function Module .. ..................... 9-12
9-4 Programming Examples ............ ... i 9-13
9-4-1  Main Variables Used in Programming Example ....................... 9-13
9-4-2  Ladder Programming . ... ...ttt 9-14
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9 Application Example

9-1 Assumed System Configuration

This section gives the system configuration, setting, and programming examples for one possible case
scenario.

The following table gives the details for the assumed configuration.

Item Description
Control type Single-axis absolute positioning
Control method Open-loop control
Outputs to Servo Drive » Pulses can be output to the Servo Drive.

» The Servo Drive following error counter can be reset.
* The Servo can be turned ON and OFF.
« Servo Drive errors can be reset.

Inputs from Servo Drive » The number of pulses can be latched through an input from
the Servo Drive.

» Servo drive errors can be detected.

» Completion of positioning by the Servo Drive can be
detected.

External sensor inputs » Operation can be stopped through positive and negative

limit inputs.

* An immediate stop input can be used to stop operation
immediately.

* The home proximity input can be detected.

Note This example shows only the major I/O signals required to control the Servo Drive. For an actual system
configuration, you need to add operation commands for errors, cutoff circuits for the main power supply,
and any other circuits that are required for safety.
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9 Application Example

9-2 Configuration Example

This section describes the system configuration and provides a wiring example to the Servo Drive.

9-2-1 System Configuration

This section describes the example system configuration to implement the control described in the pre-
vious section with an NJ-series Controller, EtherCAT Coupler Unit, and Position Interface Units.

To construct a motor control system with a Pulse Output Unit, Digital Input Units are required to use
external sensors, such as for limit sensor inputs and error inputs.

A Digital Output Unit is used for a RUN output and an error reset output.

The Digital 1/0 Units are connected after the EtherCAT Coupler Unit in the same way as the Pulse Out-
put Unit.

The following diagram shows the example Unit configuration for the Controller.
(A) (B)

n

|
JJLIg

e & e
N
(D) g
Ok ©
e 8
E g
(K) 7N 5
(OR{] ((5))
()]
Symbol Description

(A) Power Supply Unit ©
(B) NJ-series CPU Unit kN
(©) EtherCAT Coupler Unit %
(D) Additional 1/0 Power Supply Unit §*
(E) Servo Drive with a pulse string input o
(F) Servomotor %
(G) Pulse Output Unit 5
(H) I/O power supply g

n Digital Input Units

J) Digital Output Unit

(K) Unit power supply and 1/O power supply
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9 Application Example

Unit classification Model Application Remarks
Power Supply Unit NJ-PA3001 Supplies power to the CPU
Unit.
CPU Unit NJ501-1500 Controller
EtherCAT Coupler Unit | NX-ECC201 Connects Position Interface
Units to the CPU Unit.
Digital Output Unit NX-OD4256 (8-point | Outputs to Servo Drive. NX Unit No. 1
Transistor Output - RUN output
Unit, 24 VDC, PNP) |, Error reset output
Digital Input Unit NX-1D3417 (4-point | Inputs from Servo Drive. NX Unit No. 2
DC Input Unit, 12t0 | . Error input
24 VDC, PNP) » Positioning completion input
Digital Input Unit NX-ID3417 (4-point | External Sensor Inputs NX Unit No. 3
DC Input Unit, 12to | . positive limit input
24 VDC, PNP) * Negative limit input
g p
* Immediate stop input
* Home proximity input
Additional /O Power NX-PF0630 Separates the power supplies | NX Unit No. 4

Supply Unit

for the Pulse Output and Digi-
tal I/0 Units.

This Unit separates the 1/0
power supplies for the Posi-
tion Interface Units and the
other NX Units to prevent
noise.

Pulse Output Unit

NX-PG0122 (PNP)

Outputs to Servo Drive.
* Pulse output

* Latch input for the number of
pulses
» Error counter reset output

NX Unit No. 5
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9 Application Example

9-2-2 Servo Drive Wiring Example

The following wiring example shows the wiring when an OMRON Gb5-series Servo Drive and Servomo-
tor (R88D-KTI or R88M-KL[1) are used.

Main power supply

IN1 B1 Positive limit input
[6)Y] B2 P
IN2 A4 Negative limit input
o) M nes P
IN3 B4 :’ "] Immediate stop input
10V BS PP

NFB OFF ON MC1 MC2
R O—0co—17F ET/‘/J:J:F_@— Main circuit contactors
; i S SUP Surge suppressor
Three-phase, S O—6o—§ MC1 MC2
200 to 240 VAC, 50/60Hz ; B _|
T ©—60o—]
NX-PG0122 (NX Unit No. 5) Ground to less — R88D-KT]
than 100 Q CN1 CNA
Pulse output A Al — ><>< 2 [+24vccw] [ LIC
Pulse output 0 V A2 : ~— 6 | -CCW L2C [—Reactor
Pulse output B B1 ; X — 1 [+24VCW L1 ==
Pulse output 0 V B2 : —1 4 | -CW L2 e
External output 0 A3 —{ 30 | ECRST L3 - i i
Sensor power supply output, 24 V[ A7 g — 19 Z [©) __l_MC MC
External input O A6 f +— 25| ZCOM —
NX-OD4256 (NX Unit No. 1 i ! CNB
I0G A2 : — 7 [ +24VIN B1
OouUTO AT ; + 129] RUN B3 R88M-K[J
OUT1 B1 § ~— 31| RESET B2 n'\élgtor power cable
- - U_jred
NX-1D3417 (NX Unit No. 2) | | v f}l”"tej
INO A1 f L 136 [ALMCOM| | W __|oue
IOV A2 ; {37 /ALM @ [y
IN1 B1 ; +—{ 38 [INPCOM
IOV B2 ; —{39] INP
: CN2| Encoder cable ©
| a o
e = i—fshel|  FG 2
I g
NX-ID3417 (NX Unit No. 3) = 3
INO Al — o 5
OV A2 - Home proximity input :,n
X
Q
3
T
o

The external output 0 (O0) from the NX-PG0122 Pulse Output Unit is a PNP output. In this example, it
is used as an error counter reset output.

To connect to the following error counter reset input (ECRST) of the Servo Drive, connect to the input
common (+24 VIN) of the Servo Drive to the IOG (I/O power GND) of the NX Unit. The Servo Drive sup-
ports both PNP and NPN inputs.

Also connect the operation command input (RUN) and error reset input (RESET) (which have the same
common) to a PNP Output Unit.

When connected in the same Slave Terminal, the 1/0 power supply is shared by the entire Slave Termi-
nal if an Additional 1/O Power Supply is not used.

s|dwex3 BulIp\ 8ALIQ OAIBS Z-Z-6

Wiring errors or mixing PNP and NPN outputs may cause damages or malfunctions.

NX-series Position Interface Units User’s Manual (W524) 9-5



9 Application Example

|E| Precautions for Correct Use

The MC Function Module will restrict operation in the relative direction depending on the status
of the positive limit input signal and negative limit input signal. If the dog width for the limit input
is short or if for any other reason the signal is not input for positions that are beyond the limit, an
operational restriction is not applied after the error is reset and the machine will move beyond
the limit. To restrict the range of operation of the machine with the limit inputs, set the signal

detection method or detection width so that the limit input is always detected at any position
beyond the limits.
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9 Application Example

9-3 Setting Examples

This section describes the settings that are required to build the example system.

9-3-1

EtherCAT Network and Slave Terminal Configuration

This section describes how to create a new project in the Sysmac Studio and build the EtherCAT net-
work and EtherCAT Slave Terminal configuration.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) and the NX-series EtherCAT
Coupler Unit User’s Manual (Cat. No. W519) for information on the configuration method.

9-3-2 Parameter Settings for the Pulse Output Unit

For this configuration we will use the MC Function Module in the NJ-series Controller.

This section describes the minimum parameter settings that are required for the Pulse Output Unit.

This example uses the parameter settings in the following table.

Parameter Setting used Remarks
Pulse Output Forward/reverse Select from the following:
Method direction pulse

» Forward/reverse direction pulse (default)
* Pulse + direction

Output Mode
Selection

Position-synchro-
nous pulse output

Select from the following:
» Position-synchronous pulse output (default)
* Velocity-continuous pulse output

External Input
Signals

External input 0 is
an N.O. contact
latch input.

External input 1 is
an N.O. contact
latch input.

Select from the following external input functions:

« Latch input (default)

» General input

Select from the following external input contact forms:

* N.O. (Normally open) (default)

* N.C. (Normally close)

Leave this setting on its default setting to use the MC Function Module.

External Output
Signals

External input 0 is
an N.O., error
counter reset out-
put.

Select from the following external output functions:

» General output (default)

» Error counter reset output

Select from the following output logic options:

* N.O. (Normally open) (default)

* N.C. (Normally close)

Use the error counter reset output with the MC Function Module.

NX-series Position Interface Units User’s Manual (W524)
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9 Application Example

M Precautions for Correct Use

* When you use the Pulse Output Unit with the MC Function Module, input signals from a Dig-
ital Input Unit are used for the positive limit input, negative limit input, immediate stop input,
and home proximity input. Always make sure that the signal widths for all of these input sig-
nals are longer than the task period where the MC Function Module is executed. If the input
signal widths are shorter than the task period, the MC Function Module may not be able to
detect the input signals, resulting in incorrect operation.

+ To assign a Position Interface Unit to an axis in the MC Function Module, you must assign
NX Unit I/O Data Active Status 11101 in the EtherCAT Coupler Unit. Replace “CICIO” with 15,
31, 63, or 125 according to the highest NX Unit number of the EtherCAT Coupler Units. Refer
to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for details.

® Software Interface

(8 sample - new_Controller_0 - Sysmac

Sample

new_Controller 0 v

hurations and Setup

7 EtherCAT
¥ Nodel : NX-ECC201(E001) : Offlinel
Unit 1: NX-OD4256 (N1)
Unit 2 : NX-ID3417 (N2)
Unit 3: NX-ID3417 (N3)
Unit 4 : NX-PF0630 (N4)
| Unit 5: NX-PG0122 (N5)
} = CPU/Expansion Racks
& /O Map
1 Controller Setup
otion Control Setup
is Settings
MC_Axis000 (0)
4 Axes Group Settings
¢/ Cam Data Settings
> Event Settings
¥, Task Settings
Data Trace Settings

z
=
g
3
=

B Filter

|| All parameters

Toolbox

[<Cieorsearr SRS

oQQ

Item name Value ‘

Output Mode Selection/Ch1 Output Mode Selection
Pulse Direction Change Delay/Ch1 Pulse Direction Change Delay
External Input 0 Function Selection/Ch1 External Input 0 Functi---

| External Input 0 Logic Selection/Ch1 Extemal Input 0 Logic Sel

| Extemnal Input 1 Function Selection/Ch1 External Input 1 Functi--
External Input 1 Logic Selection/Ch1 Extenal Input 1 Logic Sel--

| External Output 0 Function Selection/Ch1 External Output 0 F---
External Output 0 Logic Selection/Ch1 Extemnal Output 0 Logic---
Load Rejection Output Setting/Ch1 Load Rejection Output Set--

| Deceleration at Load Rejection/Ch1 Deceleration at Load Reje:
Number of Synchronization Command Interpolations/Ch1 Nu
Event Level Setting/Event 1

| Event Level Setting/Event 1 Level

‘ Help
Data type: —-
Comment: Set the pulse output method.
0: Positive / Negative direction pulse
1: Pulse + Direction

rt is required to reflect the settings.

| [Forward / Reverse Direction Pulse v
v

Command Position-synchronous pulse output
I
Latch Input 1
N.O.(Normaly Open)
Latch Input 2
N.O.(Normaly Open)
N.O.(Normaly Open)
Immediate Stop
0

Minor Fault

Return to Default Value
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9-3-3 1/0 Assignments and Settings

This section describes the axis settings and device variable settings that are required for the previous
example system configuration.

For this example, we will assign some inputs from the Pulse Output Unit, which has 1/O, and Digital I/O
Units to MC Function Module axes.

Inputs and outputs that are not assigned to axes are assigned to device variables through 1/O ports.

NX-OD4256 Digital Output Unit

OUTO |— RUN output
OUT1 [— Error reset output

NJ501-1500 (Controller)

User program

NX-1D3417 Digital Input Unit
\ INO [— Error input

IN1 |— Positioning completion input

NX-ID3417 Digital Input Unit

INO |— Positive limit input
IN1 |— Negative limit input

IN2 |— Immediate stop input

Motion Control IN3 [— Home proximity input
Function Module

A

NX-PG0122 Pulse Output Unit
Pulse output A— CCW

\ Pulse output B— CW

OO0 [— Error counter reset output
10 |— Latch input

\

Axes

sojdwexg Buas ¢-6

m Precautions for Correct Use

* The MC Function Module in the NJ/NX-series Controller does not support a RUN output or
alarm reset output to the Servo Drive or the detection of alarm and positioning completion
inputs from the Servo Drive. These inputs and outputs must be handled in the user program
through the use of device variables that correspond to the connected inputs and outputs.

» The Servo Drive alarm status requires some time to recover after the alarm reset output is
turned ON (i.e., when the reset input on the Servo Drive is turned ON). When you work with
the alarm reset output in the user program, consider the time required to clear the alarm in
the Servo Drive and build an output-holding circuit.

sBumes pue sjuswubissy O/l £-€-6
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9 Application Example

I Axis Assignments and Settings

For this example we will assign the Pulse Output Unit and Digital Input Units to axis 1.

Perform the following settings on the Axis Basic Settings Display in the Sysmac Studio.

Parameter Setting Remarks

Axis Number 0 Assigns axis 0.

Axis Use Used Axis

Axis Type Servo axis

Feedback Control No control loop

Input Device 1 NX Unit No. 3: Select the Digital Input Unit to
NX-ID3417 Digital Input Unit assign to the axis.

Input Device 2 -

Input Device 3 -—-

Output Device 1 NX Unit No. 5: Select the Pulse Output Unit.
NX-PG0122 Pulse Output Unit

Output Device 2 -

Output Device 3 -

new_Controller 0 v l ‘ |

Sample . x
SHI 4 Config and Setup QQ Toolbox
C_Ax: ] ; +

[<Cieorsearr SRS

urations and Setup QY

I 7 EtherCAT
¥ Nodel : NX-ECC201(E001) : Offline|
Unit 1: NX-OD4256 (N1)
Unit 2: NX-ID3417 (N2)
Unit 3 : NX-ID3417 (N3)
Unit 4 : NX-PF0630 (N4)
Unit 5 : NX-PG0122 (N5)
} = CPU/Expansion Racks
& 1/O Map
7 Controller Setup
tion Control Setup
Axis Settings
# MC_Axis000 (0)
# Axes Group Settings
¢/ Cam Data Settings
» Event Settings
¥, Task Settings
Data Trace Settings

z
=
|
2

E:|
-1
E

B Filter

avis rumber . |

Axisuse  Used axis v

Axis type  'Servo axis "

Feedback control No control loop v
Input device 1 Node: 1, Unit : 3 NX-ID3417(N3) v Channel
Input device 2 <Not assigned> v Channel
Input device 3 <Not assigned> v Channel
Output device 1 Node : 1, Unit : 5 NX-PGO122(N5) v Channel
Output device 2 <Not assigned> ‘v Channel
Output device 3 <Not assigned> v Channel

» Detailed Settings.

The following default I/O entry mappings are set as the process data assignments for the Pulse Output
Unit and the process data is automatically assigned to the appropriate axis functions.

Leave these settings on their default settings to use the MC Function Module.

1/0 entry mapping

Function

Inputs (RxPDO)

Controlword, Command Position, Command Velocity, and Latch Input

Outputs (TxPDO)

Statusword, External Input Status, Command Current Position, Latch Status,
Latch Input 1 Data, and Latch Input 2 Data

NX-series Position Interface Units User’s Manual (W524)



9 Application Example

Assign the process data for the Digital Input Units to the axis functions as shown below in the detailed
settings on the Axis Basic Settings Display.

Function Device Process data Remarks
Positive drive prohibit | NX Unit No. 3: NX-ID3417 6000 hex-01 hex Specifies the positive limit input
input (Digital Input Unit) (digital inputs) (INO).
Negative drive pro- NX Unit No. 3: NX-ID3417 6000 hex-02 hex Specifies the negative limit input
hibit input (Digital Input Unit) (digital inputs) (IN1).

Immediate stop input

NX Unit No. 3: NX-ID3417
(Digital Input Unit)

6000 hex-03 hex
(digital inputs)

Specifies the immediate stop
input (IN2).

Home proximity input

NX Unit No. 3: NX-ID3417
(Digital Input Unit)

6000 hex-04 hex
(digital inputs)

Specifies the home proximity
input (IN3).

You can review the Pulse Output Unit process data that was automatically assigned in the detailed set-
tings on the Axis Basic Settings Display.

“\, Configurations and Setup

Function Name

Device

Process Data

+ Output (Controller to Device)
[ | [nput (Device troll
% 22. Statusword
% 23. Position actual value
24. Velocity actual value
25. Torque actual value
27. Modes of operation display
40. Touch probe status
41. Touch probe pos1 pos value
42. Touch probe pos2 pos value
43. Error code

45, Status of Encoder's Input Slave <}

46. Reference Position for csp
- Digital inputs

28. Positive limit switch

29. Negative limit switch

30. Immediate Stop Input

32. Encoder Phase Z Detection

33. Home switch

37. External Latch Input 1

38. External Latch Input 2

fe:1, Unit:5 CH1 NX-PGO122(N5) ¥

CH1 NX-PGO122(N5) v

CH1 NX-PG0122(NS) v
it : 5 CH1 NX-PG0122(N5) ‘v
it : 5 CH1 NX-PG0122(N5) ‘v

13 NX-ID3417(N3)
it : 3 NX-ID3417(N3)
NX-ID3417(N3)

NX-ID3417(N3)
it : 5 CH1 NX-PG0122(N5) ‘v
it : 5 CH1 NX-PG0122(N5) ‘v

ébbbh-oi.O(ch1 Statuswordr)'
6002h-01.0(Ch1 Command present posi

.0(Ch1 Latch status)
6005h-01.0(Ch1 Latch1 data)
6006h-01.0(Ch1 Latch2 data)

6000h-01.0(Input Bit 00)

6000h-02.0(Input Bit 01)

6000h-03.0(Input Bit 02)
N B

6000h-04.0(Input Bit 03)
6001h-01.0(Ch1 External input0 status)
6001h-01.1(Ch1 External input1 status)

sojdwex3 Builes ¢-6

@ Additional Information

You can use external inputs 0 and 1 on the Pulse Output Unit as external latch inputs 1 and 2
by setting the External Input Function Selection parameters. If you perform homing with the MC
Function Module, external latch 1 (external input 0) is used as the home input. If you do not use
external latch 2 (external input 1) for latching, select a general input for the External Input Func-
tion Selection parameter. If you select a general input, you can use the external input as a limit
input or other input.

Application Example

If you use the MC Function Module and use and the latching function of the Pulse Output
Unit only for homing, set the external input 0 of the Pulse Output Unit as the external latch
input 1 and use it as the home input. You can set external input 1 as a general input and
use it as the home proximity input or another input. In this case, you can change the set-
tings of the digital inputs of the MC Function Module to assign the input bits.

sBumes pue syuswubissy O/l €-€-6

Refer to External Input Function Selection on page 8-65 for the External Input Function Selec-
tion parameters of the Pulse Output Unit. For the digital input settings of the MC Function Mod-
ule, I/O Assignments and Settings on page 9-9.
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9 Application Example

I Device Variable Assignments and Settings

Assign device variables to the inputs and outputs that you did not assign to an axis as shown below.

1/0 port Description Device variables Remarks
NX-OD4256 OutBit00 ouTo RunOutput RUN output
(NX Unit No. 1) OutBit01 ouT1 ResetDrvErr Error reset output
NX-1D3417 INBit00 INO DrvErrinput Error input
(NX Unit No. 2) INBIt01 IN1 InPosition Positioning completion input

Position Description R/W |Data Ty Variable Variable Comment Variable Type
¥ ¥ EtherCAT Network Configuration
EtherCA1 Master
Nodel ¥ " NX-ECC201
¥ Sysmac Error Status Sysmac error status on S R BYTE
Observation Observation R BOOL
Minor Fault Minor fault R BOOL
Partial Fault Partial fault BOOL
Major Fault Major fault R BOOL
» NX Unit Registration Status 125  Status whether the NX U R ARRAY[(
» NX Unit I/O Data Active Status 12! Status whether the NX U R ARRAY[(
¥ NX-OD4256
¥ Output Bit 8 bits Output Bit (8 bits)
Output Bit 00 Output Bit 00
Output Bit 01 Output Bit 01
Output Bit 02 Output Bit 02
Output Bit 03 Output Bit 03
Output Bit 04 Output Bit 04
Output Bit 05 Output Bit 05
Output Bit 06 Output Bit 06
Output Bit 07 Output Bit 07
¥  NX-ID3417
Input Bit 00 Input Bit 00
Input Bit 01 o e—
Input Bit 02 Input Bit 02
Input Bit 03 Input Bit 03

1Linit2 w _ NY.TN2417

BYTE
:{olo]BIRuNOutput RUN output Global Variables
:{olo]BlR esetDrvErT Error reset output Global Variables
BOOL
BOOL
BOOL
BOOL
BOOL
BOOL

g

BOOL [INEIY Errorinput ~~ [Global Variables
|BooL | n input s |

sk =2
BOOL
BOOL

| » oo

@ Additional Information

I/0 Data Assignments When Not Using the MC Function Module

When you do not use the MC Function Module, assign all data to device variables.

9-3-4 Setting Up the Motion Control Function Module

Set the MC Function Module functions as required for the type of control you need to perform.

For details on the function settings of the MC Function Module, refer to the NJ/NX-series CPU Unit
Motion Control User's Manual (Cat. No. W507).

For further setup and operation confirmation procedures, refer to the NJ/NX-series CPU Unit Motion
Control User's Manual (Cat. No. W507).
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9 Application Example

9-4 Programming Examples

This example shows the basic programming for relative positioning.

Interlocks with other devices and programming are omitted from this example.

For other sample programming for the MC Function Module, refer to the NJ/NX-series CPU Unit Motion
Control User’s Manual (Cat. No. W507).

9-4-1 Main Variables Used in Programming Example

Name

Data type

Default

Comments

MC_Axis000

_sAXIS_REF

Axis variable for axis 0.

MC_Axis000.Cfg.NodeAddress

UINT

This is the node address of the EtherCAT Cou-
pler Unit under which the Position Interface Unit
that is assigned to axis 0 is connected.

_EC_PDSIavTbi[N]

BOOL

FALSE

TRUE when EtherCAT process data communica-
tions for node address N are enabled (Opera-
tional).

_EC_CommErrTbl[N]

BOOL

FALSE

TRUE when a communications error has
occurred in the slave with node address N.

StartPg

BOOL

FALSE

When this variable is TRUE, the Servo is turned
ON if EtherCAT process data communications
are active and normal.

MoveStart

BOOL

FALSE

This is the command to execute relative position-
ing. If this variable changes to TRUE when the
Servo is ON, the execution condition (Start0) for
the MC_MoveRelative instruction changes to
TRUE.

RunOutput

BOOL

FALSE

This is the Run output device variable to the
Servo Drive.

In this example, this variable is connected to the
Status output from the PWR instance of the
MC_Power instruction. It changes to TRUE when
the Servo turns ON.

ResetOn

BOOL

FALSE

This variable gives the status of the external but-
ton that is used to reset errors.

If this variable is TRUE, the error reset output
(ResetDrvErr) to the Servo Drive turns ON and
the error in the MC Function Module is reset by
the MC_Reset instruction.

InPosition

BOOL

FALSE

This is the positioning completion input device
variable from the Servo Drive.

DrvErrinput

BOOL

FALSE

This is the error input device variable from the
Servo Drive.
When this variable is TRUE, an immediate stop

is performed by the MC_ImmediateStop instruc-
tion.

ResetDrvErr

BOOL

FALSE

This is the error reset output device variable to
the Servo Drive.

NX-series Position Interface Units User’s Manual (W524)
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9 Application Example

9-4-2 Ladder Programming

If the StartPg input is TRUE, the status of process data communications is checked to see if communications are active and normal.

StartPg
| | | |

_EC_PDSlavTbI[MC_Axis000.Cfg.NodeAddress]

_EC_CommErThI[MC_Axis000.Cfg.NodeAddress]

Lock0
M)

MC_Axis000 —

/

f process data communications are active and normal, the Servo for axis 0 is turned ON and the RunOutput output is turned ON.

RunOutput
M)

4
PWR
MC_Power
Axis —_ — Axis - MC_Axis000
Enable Status
Busy -
Error —
ErrorID

MoveStart RunOutput End0

Imd_Stp D

If the MoveStart input changes to TRUE, the positioning execution condition, Start0, changes to TRUE.

/

Start0
M)

{1} ! | % %
Star}ﬂ
—

Mv_Rel_D InPosition
| | | |

/

When the relative positioning instruction is completed and the InPosition input changes to TRUE, the positioning completion condition, End0,

End0

If the positioning execution condition, Start0, is TRUE, relative positioning is executed.

MC_Axis000 —

Move_Distance —
Move_Velocity —
Move_Acc —
Move_Dec —

M)
/

Mv_Rel_D
M)

MV_REL

MC_MoveRelative
Axis _ — Axis - MC_Axis000
Execute Done
Distance Busy -
Velocity Active [~
Acceleration  CommandAborted |-
Deceleration Error —
Jerk ErrorID
BufferMode

/

If the DrvEminput input is TRUE, the Immediate Stop (MC_ImmediateStop) instruction is executed and positioning is stopped immediately.

DrvEminput Stop0
| O
IMD_STP
MC_ImmediateStop
Stop0 MC_Axis000 — Axis —_ — Axis — MC_Axis000 Imd_Stp_D
| | Execute Done O
—| StopMode Busy —
CommandAborted
Error —
ErrorID

If the ResetOn input is TRUE, the ResetDrvErr output changes to TRUE and the error in the MC Function Module is reset.

ResetOn ResetDrvErr
| M)
1T U/
RESET
MC_Reset
MC_Axis000 — Axis —_ — Axis — MC_Axis000 Reset D
M)
Execute Done @,
Busy —
Failure —
Error —
ErrorID |
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Troubleshooting
I

There are several different ways to check for errors in the Position Interface Units.
When an error occurs, refer to this section for detailed information on errors and how to
correct them.

10-1 Checking for Errors . ...........0 ittt iiiaaeeeneennnns 10-2
10-2 Checking for Errors with the Indicators .. ......................... 10-3
10-3 Checking for Errors and Troubleshooting on the Sysmac Studio ..... 10-5
10-3-1 Checking for Errors from the Sysmac Studio ......................... 10-5
10-3-2 Event Codes for Errors and Troubleshooting Procedures . .............. 10-6
10-4Resetting Errors . ...t it it 10-24
10-5 Unit-specific Troubleshooting ............. ... ... it 10-25
10-5-1 Incremental Encoder InputUnits . . .. ........ ... ... ... .. .. ... ... ... 10-25
10-5-2 SSlinputUnits . ... ... 10-27
10-5-3 Pulse Output Unit . ... ... .. . 10-28
10-6 Troubleshooting Flow ............ ... .. ittt 10-30
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10 Troubleshooting

10-1 Checking for Errors

Use one of the following error checking methods.
» Checking the indicators
» Troubleshooting with the Sysmac Studio

Refer to the user’s manual for the connected Communications Coupler Unit for information on checking
errors with the troubleshooting functions of the Sysmac Studio.
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10 Troubleshooting

10-2 Checking for Errors with the Indica-
tors

Upm sioai3 Joy Buppdays z-ot

sl10jeaIpu| 8y}

You can use the TS indicators on the NX Units to check the NX Unit status and errors.

This section describes the meanings of errors that the TS indicator shows and the troubleshooting pro-
cedures for them.

In this section, the status of the indicator is indicated with the following abbreviations.

Abbreviation Indicator status
Lit Lit.
Not Lit Not lit.
FS () Flashing. The numeric value in parentheses is the flashing interval.
Undefined

I Main Errors and Corrections

TS Indicator
Green Red
Lit Not Lit --- Status is normal.
FS (2s) Not Lit * Initializing Status is normal. Wait until processing is

« Restarting is in progress for the Unit. completed.

Cause Correction

* Downloading
FS (0.5s) | Not Lit A backup, restore, or compare operation is | Status is normal. Wait until processing is
in progress from the Sysmac Studio or SD | completed.

Memory Card.
Lit Lit - This status does not exist.

Not Lit Not Lit Power is currently not supplied from the Check the following items and make sure
Unit power supply. that power is correctly supplied from the
Unit power supply.

Checks Related to the Power Supply

* Make sure that the power supply cable
is wired properly.

* Make sure that there are no breaks in
the power supply cable.

+ Make sure that the power supply voltage
is within the specified range.

* Make sure that the power supply has
enough capacity.

» Make sure that the power supply has not
failed.

If you cannot resolve the problem after you
check the above items and cycle the Slave
Terminal power supply, the Unit may have
a hardware failure. In that case, replace
the Unit.

+ Waiting for initialization to start Status is normal. Wait until processing is

« Restarting is in progress for the Slave | completed.
Terminal.
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10 Troubleshooting

10-4

TS Indicator Cause Correction
Green Red

Not Lit Lit Non-volatile Memory Hardware Error Refer to Non-volatile Memory Hardware
Error on page 10-11.

Not Lit Lit Control Parameter Error in Master Refer to Control Parameter Error in Master
on page 10-12.

Not Lit Lit NX Unit Clock Not Synchronized Error Refer to NX Unit Clock Not Synchronized
Error on page 10-20.

Not Lit FS (1) NX Unit /O Communications Error Refer to NX Unit I/O Communications
Error on page 10-18.

Not Lit FS (1s) NX Unit Output Synchronization Error Refer to NX Unit Output Synchronization

Error on page 10-19.

External Input Setting Error

Refer to External Input Setting Error on
page 10-13.

SSI Data Setting Error

Refer to SSI Data Setting Error on page
10-14.

SSI| Communications Error

Refer to SSI Communications Error on
page 10-22.

Incorrect Synchronization Command

Refer to Incorrect Synchronization Com-
mand on page 10-15.

NX Message Communications Error

Refer to NX Message Communications
Error on page 10-21.

Illegal Following Error

Refer to lllegal Following Error on page
10-16.

lllegal State Transition

Refer to lllegal State Transition on page
10-17.

Event Log Cleared

Refer to Event Log Cleared on page
10-23.
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10 Troubleshooting

10-3 Checking for Errors and Trouble-
shooting on the Sysmac Studio

oewsAg ay} uo Bupooyssjqno.iy
pue siouig 10j Bunjoayn ¢-0L

Error management on the NX Series is based on the methods used for the NJ/NX-series Controllers.

This allows you to use the Sysmac Studio to check the meanings of errors and troubleshooting proce-
dures.

10-3-1 Checking for Errors from the Sysmac Studio

When an error occurs, you can place the Sysmac Studio online to the Controller or the EtherCAT Cou-
pler Unit to check current Controller errors and the log of past Controller errors.

Refer to the user’s manual for the connected Communications Coupler Unit for information on checking
errors.

I Current Errors

Open the Sysmac Studio’s Controller Error Tab Page to check the current error’s level, source, source
details, event name, event codes, details, attached information 1 to 4, and correction.
Errors in the observation level are not displayed.

olpn)S oBwWSAS 8y woJy sioag Jo) Bunosyd L-€-01

% Additional Information

Number of Current Errors

The following table gives the number of errors that are reported simultaneously as current
errors in each Unit.

Unit Number of simultaneous errors
Position Interface Unit 15

If the number of errors exceeds the maximum number of reportable current errors, errors are
reported with a priority given to the oldest and highest-level errors. The errors that occur
beyond this limit are not reported.

Errors that are not reported are still shown in the error status.

I Log of Past Errors

You can check the following information on past errors on the Controller Event Log Tab Page in the
Sysmac Studio: times, levels, sources, source details, event names, event codes, details, attached
information 1 through 4, and corrections.

@ Additional Information

Number of Events in Log of Past Errors

The following table gives the number of events that each event log can record. The oldest
events are overwritten if there are more than 15 events in the system event log or two events in
the access event log.
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10 Troubleshooting

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) and the Sysmac Studio Version 1
Operation Manual (Cat. No. W504) for information on the items you can check and for how to check for
errors.

Refer to 10-3-2 Event Codes for Errors and Troubleshooting Procedures on page 10-6 for information
on event codes.

10-3-2 Event Codes for Errors and Troubleshooting Procedures

This section describes the errors (events) that can occur and how to troubleshoot them.

I Error Table

The errors (i.e., events) that can occur in the Position Interface Units are given on the following pages.

The following abbreviations are used in the Level column.

Abbr. Name
Maj Maijor fault level
Prt Partial fault level
Min Minor fault level
Obs Observation level
Info Information level
Symbol Meaning
S Event levels that are defined by the system.
u Event levels that can be changed by the user.”!

*1. This symbol appears only for events for which the user can change the event level.

Refer to the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for a list of all NJ/NX-series event

codes.
. Level Refer-
Event code | Event name Meaning Assumed cause Maj | Prt| Min | Obs | Info | ence

00200000 hex | Non-volatile | An error occurred |+ Non-volatile memory fail- S P. 10-11

Memory in non-volatile ure

Hardware memory.

Error
10410000 hex | Control An error occurred |+ There is an error in the S P. 10-12

Parameter in the control area of the non-volatile

Error in Mas- | parameters that memory in the Commu-

ter are saved in the nications Coupler Unit in

master.

which the Unit operation
settings for the NX Unit
are saved.

» The power supply to the
NX Unit was turned OFF
or Sysmac Studio com-
munications were dis-
connected while writing
the Unit operation set-
tings was in progress.

10-6
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10 Troubleshooting

. Level Refer-
Event code | Event name Meaning Assumed cause Maj [ Prt| Min | Obs | Info | ence
35100000 hex | External A setting for an The same function (other S P. 10-13
Input Set- external input is than a general-purpose
ting Error not correct. input) is assigned to
more than one of the
external inputs (10 to 12).
35110000 hex | SSI Data There is an error The sum of the values S P. 10-14
Setting Error | in the SSI data set for the Valid Data
settings. Length and the Leading
Bits parameters exceeds
32.
The sum of the values
set for the Multi-turn
Data Length, Single-turn
Data Length, and the
Status Data Length
parameters exceeds 32.
The sum of the value set
for the start bit position
and the data length of
the SSI data exceeds the
value set for the Valid
Data Length parameter.
The value set for the
Encoder Resolution
parameter exceeds the
range expressed by the
data length set for the
Single-turn Data Length
parameter.
40200000 hex | NX Unit Pro- | A fatal error An error occurred in the S P. 10-15
cessing occurred in an NX software.
Error Unit.
743D 0000 hex | Incorrect Updating the tar- The communications S U P. 10-15
Synchroni- get position data cable connected to the
zation Com- | in the synchroni- Communications Cou-
mand zation refresh pler Unit is broken or the
failed consecu- connection is faulty.
tively for more Noise
than the specified
number of times.
NX-series Position Interface Units User’s Manual (W524) 10 -7
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10 Troubleshooting

. Level Refer-
Event code | Event name Meaning Assumed cause Maj [ Prt| Min [ Obs | Info | ence
743E0000 hex | lllegal Fol- The difference * A command that S P. 10-16
lowing Error | between the com- exceeded the maximum
mand position and velocity (500 kpps) was
actual position output continuously, so
exceeds the range the following error for the
expressed by 29 actual output, which is
bits. restricted by the maxi-
mum velocity, has
increased.
* A command velocity that
does not correspond to
the command position
was specified when a
velocity-continuous
pulse output was used,
so the number of pulses
that were actually output
for the updated com-
mand position has
increased.
743F0000 hex | lllegal State | The EtherCAT * A communications com- S P. 10-17
Transition master or Ether- mand to change the cur-
CAT Coupler Unit rent communications
executed a com- status was received from
mand to change the communications
the communica- master while the Unit is
tions status when in the Operation Enabled
the Pulse Output status.
Unit is in the Oper-
ation Enabled sta-
tus.
80200000 hex | NX Unitl/O | A communica- * The NX Unit is not S P. 10-18
Communica- | tions error mounted properly.
tions Error occurred between |« The power cable for the
the Communica- Unit power supply is dis-
tions Coupler Unit |  connected. Or, the wiring
and the NX Unit. from the Unit power sup-
ply to the NX Units is
incorrect.
» The power cable for the
Unit power supply is bro-
ken.
» The voltage of the Unit
power supply is outside
the specified range. Or,
the capacity of the Unit
power supply is insuffi-
cient.
* There is a hardware
error in the NX Unit.
80210000 hex | NX Unit Out- | An output syn- * The communications S P. 10-19
put Synchro- | chronization error cable connected to the
nization occurred in the NX Communications Cou-
Error Unit. pler Unit is broken or the
connection is faulty.
* Noise

10-8
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. Level Refer-
Event code | Event name Meaning Assumed cause Maj [ Prt| Min | Obs | Info | ence
80240000 hex | NX Unit An error occurred |« There is a hardware S P. 10-20
Clock Not in the clock infor- error in the NX Unit.
Synchro- mation between « There is a hardware
nized Error | the EtherCAT error in the EtherCAT
Coupler Unit and Coupler Unit.
the NX Unit.
80220000 hex | NXMessage | An error was » The message communi- S P. 10-21
Communica- | detected in mes- cations load is high.
tions Error sage communica- |« The communications
tions and the cable is disconnected or
message frame broken.
was discarded. + Message communica-
tions were cut off as the
result of executing a syn-
chronization or restora-
tion operation on the
Sysmac Studio or as the
result of disconnecting
an EtherCAT slave.
84D00000 hex | SSI Commu- | An error occurred |+ The SSI data settings do ] S P. 10-22
nications in SSI communi- not agree with the SSI
Error cations. communications set-
tings in the connected
device.
* The wiring between the
NX Unit and the con-
nected device is not cor-
rect or disconnected.
* Noise
90400000 hex | Event Log The eventlogwas |+ The event log was S |P.10-23
Cleared cleared. cleared by the user.
NX-series Position Interface Units User’s Manual (W524) 10-9
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10 Troubleshooting

I Error Descriptions

This section describes the information that is given for individual errors.

@ Controller Error Descriptions

The items that are used to describe individual errors (events) are described in the following copy of an

error table.
Event name | Gives the name of the error. | Event code | Gives the code of the error.
Meaning Gives a short description of the error.
Gives the source of the error. Gives details on . Tells when the
. Detection .
Source Source details | the source of the |, . error is
timing
error. detected.
Tells the level of Gives the recov- Tells which log
Errc.)r Level influence on Recovery ery method. 2 Log the error is
attributes * ) category g
control. saved in.
Tells what will Provides special information on the operation that
happen to exe- results from the error.
Effects User program | cution of the Operation
user program.
*4
Indicators Gives the status of the built-in EtherNet/IP port and built-in EtherCAT port indicators. Indicator status is
given only for errors in the EtherCAT Master Function Module and the EtherNet/IP Function Module.
System- Variable | Data type | Name
defined Lists the variable names, data types, and meanings for system-defined variables that provide direct error
variables notification, that are directly affected by the error, or that contain settings that cause the error.
Cause and Assumed cause | Correction | Prevention
correction Lists the possible causes, corrections, and preventive measures for the error.
Attached This is the attached information that is displayed by the Sysmac Studio or an HMI."> "
information
. Provides precautions, restrictions, and supplemental information. If the user can set the event level, the
Precautions/ . . . . .
event levels that can be set, the recovery method, operational information, and other information are also
Remarks provided

*1. One of the following:
Maijor fault: Major fault level
Partial fault: Partial fault level
Minor fault: Minor fault level
Observation
Information

*2. One of the following
Automatic recovery: Normal status is restored automatically when the cause of the error is removed.
Error reset: Normal status is restored when the error is reset after the cause of the error is removed.
Cycle the power supply: Normal status is restored when the power supply to the Controller is turned OFF and then back
ON after the cause of the error is removed.
Controller reset: Normal status is restored when the Controller is reset after the cause of the error is removed.
Depends on cause: The recovery method depends on the cause of the error.

*3. One of the following
System: System event log
Access: Access event log

*4. One of the following
Continues: Execution of the user program will continue.
Stops: Execution of the user program stops.
Starts: Execution of the user program starts.
*5. “System information” indicates internal system information that is used by OMRON.

*6. Refer to the appendices of the NJ/NX-series Troubleshooting Manual (Cat. No. W503) for the applicable range of the HMI
Troubleshooter.
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10 Troubleshooting

Event name | Non-volatile Memory Hardware Error Event code 00200000 hex
Meaning An error occurred in non-volatile memory.
Depends on where the Sysmac NX Unit Detection When power is
Source Studio is connected and the sys- | Source details s turned ON to
tem configuration. the NX Unit
Minor fault Restart the System
Slave Terminal
Error Level Recovery and then reset | Log category
attributes .
all errors in
Controller.
Effects User program | Continues. Operation Writing to non-volatile memory will not be possible.
Sys- Variable Data type Name
tem-defined | None -
variables
Cause and Assumed cause Correction Prevention
correction Non-volatile memory failure Replace the NX Unit. None
Attached None
information
Precautions/ | None
Remarks
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10 Troubleshooting

10410000 hex

Control Parameter Error in Master
An error occurred in the control parameters that are saved in the master.
Depends on where the Sysmac NX Unit
Studio is connected and the sys-
tem configuration.

When power is
turned ON to
the NX Unit

System

When the
fail-soft opera-
tion for the
Communica-
tions Coupler
Unit is set to
stop, restart the
NX Unit and
then reset all
errors in Con-
troller.

When the
fail-soft opera-
tion for the
Communica-
tions Coupler
Unit is set to
fail-soft, restart
the NX Unit and
then reset
errors in Com-
munications
Coupler Unit.
1/O refreshing for the NX Unit stops.

Minor fault

Continues.

There is an error in the area of the | Download the Unit operation set- | Do not turn OFF the power supply
non-volatile memory in the Com- | tings of the NX Unit again and to the NX Unit or disconnect Sys-
munications Coupler Unit in which | restart the Communications Cou- | mac Studio communications while
the Unit operation settings for the | pler Unit. transfer of the Unit operation set-
NX Unit are saved. If the error occurs again even after tings for the NX Unit or execution
The power supply to the NX Unit | you make the above correction, | ©f the NX_SaveParam instruction
was turned OFF or Sysmac Studio | replace the Communications Cou- | S in Progress.

communications were discon- pler Unit.
nected while writing the Unit oper-
ation settings was in progress.
None

None
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Event name | External Input Setting Error Event code 35100000 hex
Meaning A setting for an external input is not correct.
Depends on where the Sysmac NX Unit Detection When power is
Source Studio is connected and the sys- | Source details fiming turned ON to
tem configuration. the NX Unit
Error Level Minor fault R Restart the NX Lo System
attributes Unit.
Continues. External inputs are disabled.
Effects User program Operation The following bit changes to FALSE: Ch[J External
Input Enabled bit in the Reset/External Input Status.
Sys- Variable Data type Name
tem-defined | None —_
variables
Assumed cause Correction Prevention
Cause and The same function (other than a Except for general-purpose inputs, | Except for general-purpose inputs,
correction general-purpose input) is do not assign the same function to | do not assign the same function to
assigned to more than one of the | more than one external input. more than one external input.
external inputs (10 to 12).
Attached None
information
Precautions/ | None
Remarks
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10 Troubleshooting

Event name | SS| Data Setting Error Event code 35110000 hex
Meaning There is an error in the SSI data settings.
Depends on where the Sysmac NX Unit Detection When power is
Source Studio is connected and the sys- | Source details timing turned ON to
tem configuration. the NX Unit
Error Level Minor fault R Restart the NX Lo Gl System
attributes Unit.
Continues. The present value data changes to 0.
Effects User program Operation The following bit changes to FALSE: Ch[J SSI Com-
munications Enabled bit in the SSI Status.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
The sum of the values set for the | Check that there are no mistakes | Set the SSI data correctly.
Valid Data Length and the Leading | in the SSI data settings and cor-
Bits parameters exceeds 32. rect any that are found.
The sum of the values set for the
Multi-turn Data Length, Single-turn
Data Length, and the Status Data
Length parameters exceeds 32.
Cause and | The sum of the value set for the
correction start bit position and the data
length of the SSI data exceeds the
value set for the Valid Data Length
parameter.
The value set for the Encoder Check that there are no mistakes | Set the resolution correctly.
Resolution parameter exceeds the | in the resolution settings and cor-
range expressed by the data rect any that are found.
length set for the Single-turn Data
Length parameter.
Attached information 1: Error channel
Attached
. . 1: Channel 1
information
2: Channel 2
Precautions/ | None

Remarks
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Event name | NX Unit Processing Error Event code 40200000 hex
Meaning A fatal error occurred in an NX Unit.

Depends on where the Sysmac NX Unit Detection Continuously
Source Studio is connected and the sys- | Source details .

) . timing
tem configuration.
Minor fault Cycle the power System
Error
. Level Recovery supply to the Log category
attributes .
NX Unit.
Continues. . I/O refreshing for the NX Unit stops. Messages can-

Effects User program Operation not be sent to the NX Unit.
Sys- Variable Data type Name
tem-defined | None —
variables

Assumed cause Correction Prevention
Cause and -

. An error occurred in the software. | Contact your OMRON representa- | None
correction X
tive.

Attached information 1: System information
Attached Attached information 2: System information
information | Attached information 3: System information

Attached information 4: System information

Precautions/ | None
Remarks
Event name | Incorrect Synchronization Command Event code 743D 00000 hex
. Updating the target position data in the synchronization refresh failed consecutively for more than the spec-
Meaning o ;
ified number of times.
Depends on where the Sysmac NX Unit Detection Continuously
Source Studio is connected and the sys- | Source details timing
tem configuration.
Error Level Minor fault e Reset error in Lo e System
attributes the NX Unit.
Continues. The NX Unit will continue to operate.
Effects User program Operation Output data: The pulse output value depends on the
Load Rejection Output Setting.
Sys- Variable Data type Name
tem-defined | None —
variables
Assumed cause Correction Prevention
The communications cable con- Replace the communications Wire the communications cable
nected to the Communications cable or wire the cable correctly. correctly.
Coupler Unit is broken or the con-
nection is faulty.
Cause and Noise Set the Number of Synchroniza- Implement noise countermea-
correction tion Command Interpolations sures if there is excessive noise.
parameter to a suitable value that
will not cause problems in opera-
tion.
Implement noise countermea-
sures if there is excessive noise.
Attached None
information
Precautions/ | You can change the event level to the observation level.
Remarks
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10 Troubleshooting

Event name | lllegal Following Error Event code 743E0000 hex
Meaning The difference between the command position and actual position exceeds the range expressed by 29 bits.
Depends on where the Sysmac NX Unit . Continuously
Source Studio is connected and the sys- | Source details I?et.e ction
) ) timing
tem configuration.
Error Level Minor fault R Reset errorin Lo Gl System
attributes the NX Unit.
Continues. The NX Unit will continue to operate.
Effects User program Operation Output data: The pulse output value depends on the
Load Rejection Output Setting.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
A command that exceeded the Correct the program or correct the | Set the program or correct the
maximum velocity (500 kpps) was | electronic gear ratio in the Motion | electronic gear ratio in the Motion
output continuously, so the follow- | Control Function Module so that Control Function Module so that
ing error for the actual output, the maximum velocity (500 kpps) | the maximum velocity (500 kpps)
which is restricted by the maxi- is not exceeded. is not exceeded.
mum velocity, has increased.
A command velocity that does not | Correct the program so that the Write the program so that the
correspond to the command posi- | command velocity corresponds to | command velocity corresponds to
Cause and tion was specified when a veloc- | a command position. a command position. Or, use the
correction ity-continuous pulse output was Motion Control Function Module.
used, so the number of pulses that
were actually output for the
updated command position has
increased.
If the Motion Control Function
Module is used, this cause does
not occur because the command
velocity is calculated automati-
cally.
Attached information 1: Error channel
Attached
. . 1: Channel 1
information
2: Channel 2
Precautions/ | None
Remarks
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Event name | lllegal State Transition Event code 743F 0000 hex
Meaning The EtherCAT master or EtherCAT Coupler Unit executed a command to change the communications sta-
tus when the Pulse Output Unit is in the Operation Enabled status.
Depends on where the Sysmac NX Unit Detection Continuously
Source Studio is connected and the sys- | Source details .
) . timing
tem configuration.
Error Level Minor fault e Reset error in Lo System
attributes the NX Unit.
Continues. The NX Unit will continue to operate.
Input data: The operation depends on the new com-
Effects User program Operation munications status.
Output data: The external outputs are turned OFF.
The pulse output value depends on the Load Rejec-
tion Output Setting.
Sys- Variable Data type Name
tem-defined | None —
variables
Assumed cause Correction Prevention
A communications command to Correct the program so that there | Write the program so that there
change the current communica- are no incorrect changes in the are no incorrect changes in the
Cause and tions status was received from the | communications status. Or, add communications status. Or, cre-
correction communications master while the | interlocked rungs to the program | ate interlocked rungs in the pro-
Unit is in the Operation Enabled to leave the Operation Enabled gram to leave the Operation
status. state before you change the com- | Enabled state before you change
munications status. the communications status.
Attached None
information
Precautions/ | None
Remarks
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10 Troubleshooting

NX Unit /O Communications Error

Depends on where the Sysmac
Studio is connected and the sys-
tem configuration.

Minor fault

Continues.

The NX Unit is not mounted prop-
erly.

NX Unit

When the
fail-soft opera-
tion for the
Communica-
tions Coupler
Unit is set to
stop, reset all
errors in Con-
troller.

When the
fail-soft opera-
tion for the
Communica-
tions Coupler
Unit is set to
fail-soft, reset
errors in Com-
munications
Coupler Unit
and NX Unit.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

80200000 hex

A communications error occurred between the Communications Coupler Unit and the NX Unit.

Continuously

System

The NX Unit will continue to operate.
Input data: Updating input values stops.

Output data: The external outputs are turned OFF.
The pulse output value depends on the Load Rejec-
tion Output Setting.

Mount the NX Units and End
Cover securely and secure them
with End Plates.

The power cable for the Unit
power supply is disconnected. Or,
the wiring from the Unit power
supply to the NX Units is incorrect.

Correctly wire the Unit power sup-
ply to the NX Units.

Correctly wire the Unit power sup-
ply to the NX Units.

The power cable for the Unit
power supply is broken.

Replace the power cable between
the Unit power supply and the NX
Units.

None

The voltage of the Unit power sup-
ply is outside the specified range.
Or, the capacity of the Unit power
supply is insufficient.

Correctly configure the power sup-
ply system according to the power
supply design methods.

Correctly configure the power sup-
ply system according to the power
supply design methods.

There is a hardware error in the
NX Unit.

If the error occurs again even after
you make the above correction,
replace the NX Unit.

None

None

None
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Event name | NX Unit Output Synchronization Error Event code 80210000 hex

Meaning An output synchronization error occurred in the NX Unit.

Depends on where the Sysmac NX Unit Detection Continuously

Source Studio is connected and the sys- | Source details ..

) . timing
tem configuration.

Error Level Minor fault e Reset all errors Lo System

attributes in Controller.

Continues. The NX Unit will continue to operate.
Input data: Updating input values stops.

Effects User program Operation Output data: The external outputs are turned OFF.
The pulse output value depends on the Load Rejec-
tion Output Setting.

Sys- Variable Data type Name

tem-defined | None —

variables

Assumed cause Correction Prevention

The communications cable con- Replace the communications Wire the communications cable
nected to the Communications cable or wire the cable correctly. correctly.

Coupler Unit is broken or the con-

nection is faulty.

Noise Set the Consecutive Communica- | Implement noise countermea-

Cause and . . . . ) .

correction tions Error Detection Count. sures if there is excessive noise.

parameter for the Communica-
tions Coupler Unit to a suitable
value that will not cause problems
in operation.

Implement noise countermea-
sures if there is excessive noise.

Attached None

information

Precautions/ | None

Remarks
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Event name | NX Unit Clock Not Synchronized Error Event code 80240000 hex
Meaning An error occurred in the clock information between the EtherCAT Coupler Unit and the NX Unit.
Depends on where the Sysmac NX Unit . Continuously
Source Studio is connected and the sys- | Source details I?et.e ction
) ) timing
tem configuration.

Error Level Minor fault R Restart the NX Lo Gl System

attributes Unit.

Continues. The NX Unit will continue to operate.
Input data: Updating input values stops.

Effects User program Operation Output data: The external outputs are turned OFF.
The pulse output value depends on the Load Rejec-
tion Output Setting.

Sys- Variable Data type Name

tem-defined | None

variables

Assumed cause Correction Prevention
There is a hardware error in the If the error occurred in only a spe- | None
NX Unit. cific NX Unit in the Slave Terminal,
There is a hardware error in the replace the NX Unit.
Causeand | . a7 Coupler Unit. If the error occurred in all of the
correction
NX Units on the Slave Terminal
except for the System Units,
replace the EtherCAT Coupler
Unit.

Attached None

information

Precautions/ | None

Remarks
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Event name | NX Message Communications Error Event code 80220000 hex
Meaning An error was detected in message communications and the message frame was discarded.
Depends on where the Sysmac NX Unit . During NX mes-
L . Detection .
Source Studio is connected and the sys- | Source details fiming sage communi-
tem configuration. cations
Et:l:i);u tes Level Observation Recovery - Log category System
Effects User program | Continues. Operation Not affected.
Sys- Variable Data type Name
tem-defined | None —
variables
Assumed cause Correction Prevention
The message communications Reduce the number of times that | Reduce the number of times that
load is high. instructions are used to send NX | instructions are used to send NX
messages. messages.
Refer to the appendix of the
NJ/NX-series Instructions Refer-
ence Manual (Cat. No. W502) for
information on the instructions that
send messages.
Cause and The communications cable is dis- | Connect the communications Connect the communications cable
correction connected or broken. cable securely. securely.
This cause does not apply if
attached information 2 is 0 (NX
bus).
Message communications were -
cut off as the result of executing a
synchronization or restoration
operation on the Sysmac Studio or
as the result of disconnecting an
EtherCAT slave.
Attached information 1: System information
Attached information 2: Type of communications where error occurred
0: NX bus
Attached 1: EtherCAT
information

2: Serial communications (USB)

3: EtherNet/IP

65535: Internal Unit communications (routing)

Precautions/
Remarks

None
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Event name | SSI Communications Error Event code 84D00000 hex
Meaning An error occurred in SSI communications.
Depends on where the Sysmac Stu- NX Unit . Continuously
Source dio is connected and the system con- | Source details I?et‘e ction
i . timing
figuration.
Error Level Observation R Restart the NX Lo e System
attributes Unit.
Continues. The previous value is retained as the present
value data and the data is not updated.
The following bit changes to TRUE: Ch[ SSI
Effects User program Operation Communications Error Status bit in the SSI Sta-
tus.
This bit returns to FALSE the next time normal
SSI communications are performed.
Sys- Variable Data type Name
tem-defined | None
variables
Assumed cause Correction Prevention
The SSI data settings do not agree Make the settings so that the SSI | Make the settings so that the
with the SSI communications settings | data settings and the SSI com- SSI data settings and the SSI
in the connected device. munications settings agree. communications settings agree.
Cause and The wiring between the NX Unit and | Check the wiring between the Make sure that the wiring
correction the connected device is not correct or | NX Unit and the connected between the NX Unit and the
disconnected. device and correct any problems | connected device is correct.
that are found.
Noise Implement noise countermea- Implement noise countermea-
sures if there is excessive noise. | sures if there is excessive
noise.
Attached information 1: Error channel
1: Channel 1
2: Channel 2
Attached information 2: Error details
Attached . N
. . 1: Preparations for communications are not completed.
information

: Frame error
: Parity error

A WDN

: Communications timeout

5: Out of range for position difference

Precautions/
Remarks

You can change the event level to the minor fault level. If you change the level to the minor fault level, the
Recovery column above will be changed to “Reset error in the NX Unit.”
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Event name | Event Log Cleared Event code 90400000 hex
Meaning The event log was cleared.
Depends on where the Sysmac NX Unit Detection When com-
Source Studio is connected and the sys- | Source details timin manded from
tem configuration. 9 user
Error Level Information Recove - Lo catedo Access
attributes y 9 gory
Effects User program | Continues. Operation Not affected.
Sys- Variable Data type Name
tem-defined | None —
variables
Assumed cause Correction Prevention
Cause and
. The event log was cleared by the | --- -
correction
user.
Attached information: Events that were cleared
Attached
. : 1: The system event log was cleared.
information
2: The access event log was cleared.
Precautions/ | None
Remarks
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10 Troubleshooting

10-4 Resetting Errors

Refer to the user’s manual for the connected Communications Coupler Unit for information on resetting
errors.
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10-5 Unit-specific Troubleshooting

This section describes errors and corrections for individual Units.

10-5-1

Incremental Encoder Input Units

The following table shows the errors and corrections for Incremental Encoder Input Units.

Error

Cause

Possible correction

No count pulses are
detected.

The input wiring is not correct.

Check the wiring to the connected device.

I/O power is not being sup-
plied.

Check to see if the I/O power is supplied.

The 1/0 power supply voltage
is outside of the rated voltage
range.

Set the 1/0 power supply voltage so that it is within
the rated voltage range.

The setting of the Pulse Input
Method Setting is not correct.

Check the wiring to the connected device.

The Counter Enable bit in the
Encoder Counter Operation
Command parameter is set to
0 (counter disabled).

Set the Counter Enable bit in the Encoder Counter
Operation Command parameter to 1 (counter
enabled).

The gate control for the exter-
nal input is set to close the
gate.

Change the gate control signal for the external input
to open the gate.

The wiring to the connected
device is disconnected.

Check the wiring to the connected device.

There is a problem with the
connected device.

Replace the connected device.

Pulses are not counted

correctly.

The input pulse frequency
exceeds the maximum fre-
quency in the Unit specifica-
tions.

Set the input pulse frequency to within the allowed
range in the Unit specifications or within the maxi-
mum value for the mode.

The counter value is not

reset even when an

external input or phase-Z
reset input is received.

The input wiring is not correct.

Check the wiring of the input.

The External Reset Enable bit
in the Encoder Counter Oper-
ation Command parameter is
set to 0 (disabled).

Set the External Reset Enable bit in the Encoder
Counter Operation Command parameter to 1
(enabled).

The Phase Z Reset Enable bit
in the Encoder Counter Oper-
ation Command parameter is
set to 0 (disabled).

Set the Phase Z Reset Enable bit in the Encoder
Counter Operation Command parameter to 1
(enabled).

The external input function is
not set to resetting.

Set the external input function to resetting.

Two or more functions other
than a general input were
selected for the external input
function selections.

Set only one of the external inputs to a function other
than a general input.

The external input logic is not
correct.

Check to see if the external input logic is correct.
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10 Troubleshooting

Error

Cause

Possible correction

The External Reset
Enable bit in the Encoder
Counter Operation Com-
mand parameter is set to
1 (enabled), but the
counter value does not
reset even when the sig-
nal is input.

Atfter the counter value is
externally reset, the External
Reset Completed Flag
changes to 1 and another
external reset cannot be per-
formed until this flag is
cleared.

Change the External Reset Completed Flag Clear
bit of the Encoder Counter Operation Command
parameter to 1.

When the bit changes to 1, the External Reset Com-
pleted Flag changes to 0 and an external reset can
again be performed.

The external input function is
not set to resetting.

Set the external input function to resetting.

Two or more functions other
than a general input were
selected for the external input
function selections.

Set only one of the external inputs to a function other
than a general input.

The external input logic is not
correct.

Check to see if the external input logic is correct.

The counter value cannot
be latched even when a
latch input signal is
received.

The Latch Input 1 Enable or
Latch Input 2 Enable parame-
ter is set to 0 (disabled).

Set the Latch1 Enable or Latch2 Enable parameter
to 1 (enabled).

No external input function has
been selected.

Set the external input function selection to Latch
Input 1 or Latch Input 2.

Two or more functions other
than a general input were
selected for the external input
function selections.

Set only one of the external inputs to a function other
than a general input.

The external input logic is not
correct.

Check the external input logic.

The Latch Input 1 Enable
or Latch Input 2 Enable
bit is set to 1, but the
counter value will not
latch even when the sig-
nal is input.

After the counter value is
latched, Latch Input 1 Com-
pleted Flag or Latch Input 2
Completed Flag changes to 1.
Until this flag is cleared, you
cannot perform another latch.

Change Latch Input 1 Enable or Latch Input 2
Enable bit to 0.

When one of these bits changes to 0, the Latch Input
1 Completed Flag or Latch Input 2 Completed Flag

will also change to 0 and the system is again ready
for latching.

No external input function has
been selected.

Set the external input function selection to Latch
Input 1 or Latch Input 2.

Two or more functions other
than a general input were
selected for the external input
function selections.

Set only one of the external inputs to a function other
than a general input.

The external input logic is not
correct.

Check the direction setting of the external input con-
tacts.

When preset execution is
performed, the Preset
Completed bit does not
turn ON and the Actual
Value Preset Set Value
Error bit turns ON.

An attempt was made to pre-
set a count value that was
greater than the allowed ring
or linear counter range.

Set the Preset Command Value parameter to a
value that is within the range from the minimum
counter value to the maximum counter value, and
execute the preset again. Or, the Preset Command
Value Invalid Flag bit will also turn OFF when you
perform an internal reset of the actual value or when
an external reset occurs
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10-5-2 SSI Input Units

The following table shows the errors and corrections for the SSI Input Units.

10 Troubleshooting

Error

Cause

Possible correction

The actual value data is
not refreshed.

The input wiring is not correct.

Check the wiring to the connected device.

I/O power is not being sup-
plied.

Check to see if the I/O power is supplied.

The I/O power supply voltage
is outside of the rated voltage
range.

Set the 1/0 power supply voltage so that it is within
the rated voltage range.

The wiring to the connected
device is disconnected.

Check the wiring to the connected device.

There is a problem with the
connected device.

Replace the connected device.

The SSI data settings are not
correct.

Check the SSI data settings.

The setting of the Wait Time
for Receive Enabled parame-
ter does not match the con-
nected device.

Check the specifications of the connected device
and set the correct waiting time.

The setting of the Monoflop
Time parameter does not
match the connected device.

Check the specifications of the connected device
and set the correct monoflop time.

The parity check setting does
not match the connected
device.

Check the specifications of the connected device
and make the correct parity check setting.

The SSI Communications
Enabled bit in the SSI Opera-
tion Command parameter is
set to 0 (SSI communications
disabled).

Set the SSI Communications Enabled bit in the SSI
Operation Command parameter to 1 (SSI communi-
cations enabled).

The actual value data is
not correctly refreshed.

The setting of the Baud Rate
parameter does not match the
connected device.

Check the specifications of the connected device
and set the correct baud rate.

The SSI data settings do not
match the connected device.

Check the specifications of the connected device
and set the correct valid data length, start bit posi-
tion, data length, and resolution.

The setting of the Encoder
Count Direction parameter is
not correct.

Set the correct encoder count direction to match the
application specifications.

The setting of the Coding
Method does not match the
SSI data specifications of the
connected device.

Check the data specifications of the connected
device and set the correct coding method.
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10 Troubleshooting

10-5-3 Pulse Output Unit

The following table shows the errors and corrections for the Pulse Output Unit.

Error

Cause

Possible correction

There is no pulse output.

The output wiring is not cor-
rect.

Check the wiring to the connected device.

1/0 power is not being sup-
plied.

Check to see if the I/O power is supplied.

The 1/0O power supply voltage
is outside of the rated voltage
range.

Set the 1/0 power supply voltage so that it is within
the rated voltage range.

The wiring to the connected
device is disconnected.

Check the wiring to the connected device.

There is a problem with the
connected device.

Replace the connected device.

The Statusword does not indi-
cate that the Servo is ON.

Set the Controlword parameter and set the status to
Servo ON.

Pulses are not output
correctly.

The setting of Pulse Output
Method does not match the
connected device.

Check the specifications of the connected device
and set the correct pulse output method.

The Statusword status has
changed from the Servo ON to
the Load Rejection Output
state.

Set the Controlword parameter and set the status to
Servo ON.

The output mode is not cor-
rect.

Review the Output Mode Selection and set the cor-
rect output mode.

There is no external out-
put.

The output wiring is not cor-
rect.

Check the wiring to the connected device.

The wiring to the connected
device is disconnected.

Check the wiring to the connected device.

The external output function
selection is not correct.

Review the setting for External Output O Function
Selection parameter.

The external output logic is
not correct.

Review the setting for External Output 0 Logic
Selection parameter.

Even when a signal is
input to an external input,
it is not shown in the
external input status.

The input wiring is not correct.

Check the wiring to the connected device.

The wiring to the connected
device is disconnected.

Check the wiring to the connected device.

The external input logic is not
correct.

Check the direction of the external input contacts.

The counter value cannot
be latched even when a
latch input signal is
received.

The Latch Input 1 Enable or
Latch Input 2 Enable parame-
ter is set to 0 (disabled).

Set the Latch1 Enable or Latch2 Enable parameter
to 1 (enabled).

No external input function has
been selected.

Set the external input function selection to Latch
Input 1 or Latch Input 2.

The external input logic is not
correct.

Review the setting for External Input Logic Selection
parameter.
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Error

Cause

Possible correction

Latch Input 1 Enable or
Latch Input 2 Enable bit
is set to 1, but the coun-
ter value will not latch
even when the signal is
input.

After the counter value is
latched, Latch Input 1 Com-
pleted Flag or Latch Input 2
Completed Flag changes to 1.
Until this flag is cleared, you
cannot perform another latch.

Change Latch Input 1 Enable or Latch Input 2
Enable bit to 0.

When one of these bits changes to 0, the Latch Input
1 Completed Flag or Latch Input 2 Completed Flag

will also change to 0 and the system is again ready

for latching.

No external input function has
been selected.

Set the external input function selection to Latch
Input 1 or Latch Input 2.

The external input logic is not
correct.

Review the setting for External Input Logic Selection
parameter.
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10 Troubleshooting

10-6 Troubleshooting Flow

Refer to the user’s manual for the connected Communications Coupler Unit for the standard flow for
troubleshooting.
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11

Maintenance and Inspection
]

This section describes the procedures for cleaning, inspecting, and replacing Position
Interface Units.

11-1 Cleaningand Maintenance ................¢i ittt rnnnnnnnn 11-2
11-1-1 Cleaning . .. ... 11-2
11-1-2 Periodic InSpections . . ... . 11-2

11-2 Maintenance Procedures . . ....... .ot i e 11-4
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11 Maintenance and Inspection

11-1 Cleaning and Maintenance

This section describes daily maintenance and the cleaning and inspection methods.

Inspect the Position Interface Units daily or periodically in order to keep it in optimal operating condition.

11-1-1 Cleaning

Clean the Position Interface Units regularly as described below in order to keep it in optimal operating
condition.

» Wipe the Units over with a soft, dry cloth when doing daily cleaning.

« If dirt remains even after wiping with a soft, dry cloth, wipe over with a cloth that has been wet with a
sufficiently diluted detergent (2%) and wrung dry.

* A smudge may remain on the Unit from gum, vinyl, or tape that was left on for a long time. Remove
the smudge when cleaning.

El Precautions for Correct Use

* Never use volatile solvents, such as paint thinner, benzene, or chemical wipes.
* Do not touch the NX bus connector.

11-1-2 Periodic Inspections
Although the major components in Position Interface Units have an extremely long life time, they can
deteriorate under improper environmental conditions. Periodic inspections are thus required

Inspection is recommended at least once every six months to a year, but more frequent inspections will
be necessary in adverse environments

Take immediate steps to correct the situation if any of the conditions in the following table are not met.

I Periodic Inspection Iltems

No. Item Inspection Criteria Action
1 Power Measure the power supply The voltage must be Use a voltage tester to check the
supplies | voltage at the terminal within the power supply | power supply at the terminals. Take
blocks, and make sure that voltage range. necessary steps to bring voltage of
the voltage fluctuation is the supplied power to within the
within the criteria voltage. allowable voltage fluctuation range.
2 110 Measure the power supply The voltages must be Use a voltage tester to check the
power voltages at the input and out- | within the 1/0 specifica- | power supply at the terminals. Take
supplies | put terminal blocks, and tions for each NX Unit. | necessary steps to bring voltage of
make sure that the voltage the I/O power supplies to within the
fluctuation is within the crite- I/0 specifications of each Unit.
ria voltage.
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11 Maintenance and Inspection

No. Item Inspection Criteria Action =
3 Ambient | Check that the ambient oper- | 0 to 55°C Use a thermometer to check the =
environ- | ating temperature is within temperature and ensure that the g
ment the criteria. ambient temperature remains within S
the allowed range of 0 to 55°C. a
Check that the ambient oper- | 10 to 95% Use a hygrometer to check the %’_
ating humidity is within the i ; humidity and ensure that the ambi- =
criteria. With no condensation. ent humidity remains between 10% 5
and 95%. s
Make sure that condensation does §
not occur due to rapid changes in
temperature.
Check that the Controller is Not in direct sunlight Protect the Position Interface Unit if
not in direct sunlight. necessary.
Check for accumulation of No accumulation Clean and protect the Position Inter- R
dirt, dust, salt, or metal pow- face Unit if necessary. IN
der. Y
Check for water, oil, or chem- | No spray Clean and protect the Position Inter- E
ical sprays hitting the Posi- face Unit if necessary. 8
tion Interface Unit. 2
Check for corrosive or flam- | No corrosive or flamma- | Check by smell or use a gas sensor. %
mable gases in the area of ble gases g*
the Position Interface Unit. ]
Check that the Position Inter- | Vibration and shock Install cushioning or shock absorb-
face Unit is not subject to must be within specifi- ing equipment if necessary.
direct vibration or shock. cations.
Check for noise sources No significant noise Either separate the Position Inter-
nearby the Position Interface | sources face Unit and noise source or protect
Unit. the Position Interface Unit.
4 Installa- | Check that the DIN Track No looseness Securely lock all DIN Track mount-
tion and | mounting hooks on all Units ing hooks.
wiring are mounted securely and
locked.
Check that cable connectors | No looseness Properly insert and lock all cables
are fully inserted and locked. securely
Check for loose screws in No looseness Tighten loose screws with a Phil-
external wiring. lips-head screwdriver.
Check that crimp terminals Adequate spacing Check visually and adjust if neces-
are adequately spaced in sary.
external wiring.
Check for damaged external | No visible damage Check visually and replace cables if
wiring cables. necessary.

I Tools Required for Inspections

® Required Tools
+ Phillips screwdriver
* Flat-blade screwdriver
» Voltage tester or digital voltmeter
* Industrial alcohol and clean cotton cloth

® Tools Required Occasionally

» Oscilloscope
* Thermometer and hygrometer

1-3
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11 Maintenance and Inspection

11-2 Maintenance Procedures

To replace a Position Interface Unit, follow the procedure in the user’s manual for the connected Com-
munications Coupler Unit.
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Appendices

The appendices provides the specifications, device object lists, and dimensional dia-
grams for all Units.
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Appendices

A-1 Datasheets

This section provides the specifications of the Units.

A-1-1 Models

I Incremental Encoder Input Units

Number External Maximum 1/O refreshin Number of
Model of chan- | = response 9 1/0 entry Remarks | Page
*q inputs method .
nels frequency mappings
NX-EC0112 |1 (NPN) |3 (NPN) |[500 kHz * Free-Run Inputs: 1, 24-V volt- | P. A-5
NX-EC0122 | 1 (PNP) |3 (PNP) refreshing Outputs: 1 age input | P. A-7
NX-EC0132 |1 3 (NPN) |4 MHz + Synchronous Line P. A-9
NX-EC0142 3 (PNP) I/O refreshing receiver | P. A-11
+ Task period pri- input
NX-EC0212 | 2 (NPN) | None 500 kHz oritized refresh- | Inputs: 2, 24-V volt- | P. A-13
NX-EC0222 |2 (PNP) ing Outputs: 2 age input | P. A-15
*1. This is the number of encoder input channels.
I SSI Input Units
Number Maxi- Number of
External .
Model of chan- | mum 1/O refreshing method I/O entry Page
o inputs .
nels™ baud rate mappings
NX-ECS112 1 None 2 MHz * Free-Run refreshing Inputs: 1, P. A-18
« Synchronous 1/O refreshing | Outputs: 0
NX-ECS212 2 « Task period prioritized Inputs: 2, P. A-20
refreshing Outputs: 0
*1. This is the number of SSI communications input channels.
I Pulse Output Units
Number | Exter- | Exter- | Maximum Number of
1/O refresh-
Model of chan- nal nal out- | pulse out- | . /IO entry | Remarks | Page
q . ing method .
nels inputs puts put speed mappings
NX-PG0112 | 1 (NPN) |2 (NPN) | 1 (NPN) | 500 kpps |+ Synchro- | Inputs: 1, Open col- | P. A-24
NX-PG0122 [ 1 (PNP) |2 (PNP) | 1 (PNP) nous I/O | Outputs: 1 | lector out- | P. A-26
refreshing put
» Task
period pri-
oritized
refreshing

*1. This is the number of pulse output channels.
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A-1-2 Incremental Encoder Input Units

I Interpreting Datasheets

The following table describes how to interpret the datasheets for Incremental Encoder Input Units.

Unit name The name of the Unit. Model The model of the Unit.
The encoder input capacity of The type of wiring for the Unit, i.e., termi-
the Unit. nal block or connector. For a screwless

Type of external

. clamping terminal block, the number of
connections

terminals on the terminal block is also
given.

Number of channels

sjeayseleq |-V

The 1/O refreshing method of the Unit. The following refreshing methods are supported:

VO refreshing method Free-Run refreshing, synchronous I/O refreshing, and task period prioritized refreshing.

. The indicators on the Units and . The input signals.
Indicators . Input signals
their layout.
Input form The form of encoder input. >
Counting unit The unit of counting ;
Pulse input method The usable pulse input method. s
Counter range The usable counting range. You can also set minimum and maximum values. %
Counter functions The usable counter functions. §
Voltage input specifications: These are the encoder input specifications for models with voltage inputs. g
The rated input voltage and The input voltage at which the input rgn
Input voltage voltage range. ON voltage turns ON and the input current at that %
time. =
The input current at the rated The input voltage at which the input E
Input current voltage. OFF voltage turns OFF and the input current at that S
time. @
Maximum response | The maximum frequency of the encoder input.
frequency
Internal /O com- The polarity of the connected input device. There are models with NPN and PNP connections.

mon processing
Line driver specifications: These are the encoder input specifications for models with a line receiver input.

e vl The rated input voltage and High level input The high level input voltage.
voltage range. voltage
Input impedance The input impedance. ‘I;cc:lvt\;lgtle:el input The low level input voltage.

Hysteresis voltage | The hysteresis voltage.

Maximum response | The maximum frequency of the encoder input.
frequency
5-V power supply The output voltage and output current of the 5-V power supply for the encoder.
for encoder
External input specifications: These are the input specifications for the external inputs.

The rated input voltage and ON voltage/ON The input voltage gt which the input
Input voltage voltage range. turns ON and the input current at that
current .
time.
The input current at the rated OFF voltage/OFF The input voltage a.t which the input
Input current voltage. turns OFF and the input current at that
current .
time.
ON/OFF response The delay time in a change in the state of an input terminal reaching the internal circuit. The ON
time delay time is given first followed by the OFF delay time.
Internal /O com- The polarity of the connected input device. There are models with NPN and PNP connections.

mon processing
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Dimensions

The external dimensions of the
Unit. Dimensions are given in
the following form: W x H x D.
The unit is mm.

Isolation method

The isolation method between the input
circuits and the internal circuits in the
Unit.

Insulation resistance

The insulation resistance
between the input circuits and
the internal circuits in the Unit.

Dielectric strength

The dielectric strength between the
input circuits and the internal circuits in
the Unit.

1/0 power supply
method

The method that is used to
supply I/O power to the Unit.
The supply method is deter-
mined for each Unit. Power is
supplied either from the NX

bus or from an external source.

Current capacity of
1/0 power supply
terminals

The current capacity of the 1/0 power
supply terminals (IOV/IOG) on the Unit.
You cannot exceed this value when you
supply I/O power to external devices
that are connected to the Unit.

NX Unit power con-
sumption

The power consumption of the
Unit from the NX Unit power

supply.

Current consump-
tion from I/O power

supply

The current consumption of the Unit
from the 1/O power supply. The above
input current and the current consump-
tion of connected external devices are
not included.

Weight

The weight of the Unit.

Circuit layout

The circuit layout of the input circuits to the Unit.

Installation orientation
and restrictions

The installation orientation of a Slave Terminal that includes this Unit. Any restrictions to specifi-
cations that result from the installation orientation are also given.

Terminal connection
diagram

The connection diagram between the Unit and external devices. Any I/O Power Supply Connec-
tion Units or Shield Connection Units that are required to connect the external devices are also

shown.

Failure detection

The failure detection functions
of the Unit.

Protection

The protection functions of the Unit.

I Terminal Connection Diagrams

* 1/O terminals in the terminal connection diagrams are shown as viewed from the front of the Unit.
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| nx-Eco112

Unit name Incremental Encoder Input Units | Model NX-EC0112
Number of channels 1 channel Type. of external con- Screwle;s clamping terminal block
nections (16 terminals)

1/0 refreshing method
*

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

Counter: Phases A, B, and Z

External Inputs: 3

Refer to NX-EC0112 and

NX-EC0122 on page 6-9. Input signals

Input form

Voltage input (24 V)

Counting unit

Pulses

Pulse input method

Phase differential pulse (multiplication x2/4), pulse + direction inputs, or up and down pulse
inputs

Counter range

—2,147,483,648 to 2,147,483,647 pulses

Counter functions

Counter type

Ring counter or linear counter

Counter controls

Gate control, counter reset, and counter preset

Latch function

Two external input latches and one internal latch

Measurements

Pulse rate measurement and pulse period measurement

Voltage input specifications

20.4 t0 28.8 VDC (24 VDC 19.6 VDC min./3 mA min.
Input voltage +20%/-15%) ON voltage
Input current 4.2 mA typical (24 VDC) OFF voltage 4.0 VDC max./1 mA max.

Maximum response
frequency

Phases A and B: Single-phase 500 kHz (phase differential pulse input x4: 125 kHz), Phase Z:
125 kHz

Internal I/O com-
mon processing

NPN

External input specifications

Inout voltage 20.4 to 28.8 VDC (24 VDC ON voltage/ON cur- | 15 VDC min./3 mA min.
P 9 +20%, —15%) rent
4.6 mA typical (24 VDC) OFF voltage/OFF 4.0 VDC max./1 mA max.
Input current current

ON/OFF response
time

1 us max./2 us max.

Internal /O com-
mon processing

NPN

Dimensions

12 x 100 x 71 mm (WxHxD) Isolation method Photocoupler isolation

Insulation resistance

510 VAC between isolated circuits
for 1 minute with leakage current of
5 mA max.

20 MQ min. between isolated cir-

cuits (at 100 VDC) Dielectric strength

1/0 power supply
method

Supplied from the NX bus.

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

IOV: 0.3 A max. per terminal for
encoder supply section and 0.1 A

ST EERE ] max. per terminal for other sections

1/0 power supply ter-

minals IOG: 0.3 A max. per terminal for

encoder supply section and 0.1 A
max. per terminal for other sections

. 0.85 W max. Current consump- None
NX Unit power con- .
. tion from 1/O power
sumption
supply
Weight 70 g max.
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Encoder Input and External Inputs
10V Current limiter Inter-
| nal
. . ] ir-
Circuit layout Terminal block | A, B, Z E'Jits
10to 12
10G
Left-side — 1/O power supply + O 1/0 power supply +— Right-side
NX busl: :I NX bus
connector — /O power supply - /0 power supply -—' connector
Installation orientation | Installation orientation: 6 possible orientations
and restrictions Restrictions: There are no restrictions.
1 Encoder
“-o A B o-J ]
He Z NC
HelOV | | 10V
Terminal connection
. Sensor 1 <0G | | IOGe
diagram
He 10 11 oH
He 12 NC
Sensor 3 IOV | | I0Ve Sensor 2
HdOG | [ 10GeH
Failure detection None Protection None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.
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Unit name

Incremental Encoder Input Units

Model

NX-EC0122

Number of channels

1 channel

Type of external con-
nections

Screwless clamping terminal block
(16 terminals)

1/0 refreshing

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

method’

. Refer to NX-EC0112 and X Counter: Phases A, B, and Z
Indicators NX-EC0122 on page 6-9. Input signals External Inputs: 3
Input form Voltage input (24 V)

Counting unit

Pulses

Pulse input method

Phase differential pulse (multiplication x2/4), pulse + direction inputs, or up and down pulse

inputs

Counter range

—2,147,483,648 to 2,147,483,647 pulses

Counter functions

Counter type

Ring counter or linear counter

Counter controls

Gate control, counter reset, and counter preset

Latch function

Two external input latches and one internal latch

Measurements

Pulse rate measurement and pulse period measurement

Voltage input specifications

Input voltage

20.4 to 28.8 VDC (24 VDC
+20%/—15%)

ON voltage

19.6 VDC min./3 mA min.

Input current

4.2 mA typical (24 VDC)

OFF voltage

4.0 VDC max./1 mA max.

Maximum response
frequency

Phases A and B: Single-phase 500 kHz (phase differential pulse input x4: 125 kHz), Phase Z:

125 kHz

Internal I/O com-
mon processing

PNP

External input specifications

Input voltage

20.4 t0 28.8 VDC (24 VDC
+20%, —15%)

ON voltage/ON cur-
rent

15 VDC min./3 mA min.

Input current

4.6 mA typical (24 VDC)

OFF voltage/OFF
current

4.0 VDC max./1 mA max.

ON/OFF response
time

1 us max./2 us max.

Internal /O com-
mon processing

PNP

Dimensions

12 x 100 x 71 mm (WxHxD)

Isolation method

Photocoupler isolation

Insulation resistance

20 MQ min. between isolated cir-
cuits (at 100 VDC)

Dielectric strength

510 VAC between isolated circuits
for 1 minute with leakage current of
5 mA max.

1/0 power supply
method

Supplied from the NX bus.

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

Current capacity of
1/0 power supply ter-
minals

IOV: 0.3 A max. per terminal for
encoder supply section and 0.1 A
max. per terminal for other sections

IOG: 0.3 A max. per terminal for
encoder supply section and 0.1 A
max. per terminal for other sections

. 0.95 W max. Current consump- None
NX Unit power con- .
. tion from 1/O power
sumption
supply
Weight 70 g max.
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Encoder Input and External Inputs

oV (J)— s
Terminal block A B, Z O—1—{Current limiter Inter-
10to 12 nal
Circuit layout cir-
10G O ey cuits
Left-side — /0 power supply + O O 1/0 power supply + — Right-side
NX bus NX bus
connector — /O power supply - 1/0 power supply - — connector

Installation orientation | Installation orientation: 6 possible orientations

and restrictions Restrictions: There are no restrictions.
f Encoder
“-o A B o-J ]
He Z NC
HelOV | | 10V
Terminal connection
. Sensor 1 +OG 10Gs
diagram
He 10 11 oH
He 12 NC
Sensor 3 10V I0Vs Sensor 2
HeOG | | 10GsH
Failure detection None Protection None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.
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Unit name

Incremental Encoder Input Units

Model

NX-EC0132

Number of channels

1 channel

Type of external con-
nections

Screwless clamping terminal block
(12 terminals x 2)

1/0 refreshing method
*

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

Refer to NX-EC0132 and
NX-EC0142 on page 6-10.

Input signals

Counter: Phases A, B, and Z

External Inputs: 3

Input form

Line receiver input

Counting unit

Pulses

Pulse input method

inputs

Phase differential pulse (multiplication x2/4), pulse + direction inputs, or up and down pulse

Counter range

—2,147,483,648 to 2,147,483,647 pulses

Counter functions

Counter type

Ring counter or linear counter

Counter controls

Gate control, counter reset, and counter preset

Latch function

Two external input latches and one internal latch

Input impedance

age

Measurements Pulse rate measurement and pulse period measurement
Line driver specifications
Input vakage EIA standard RS-422-A line High level input volt- VIT+: 0.1V min.
driver levels age
120 Q +5% Low level input volt- VIT—: —0.1 V min.

Hysteresis voltage

Vhys (VIT+ - VIT-): 60 mV

Maximum response
frequency

MHz

Phases A and B: Single-phase 4 MHz (phase differential pulse input x4: 1 MHz), Phase Z: 1

5-V power supply
for encoder

Output voltage: 5 VDC £5%

Output current: 500 mA max.

External input specifications

Input voltage

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

ON voltage/ON cur-
rent

15 VDC min./3 mA min.

Input current

3.5 mA typical (24 VDC)

OFF voltage/OFF
current

5.0 VDC max./1 mA max.

ON/OFF response
time

1 us max./1 us max.

Internal /O com-
mon processing

NPN

Dimensions

12 x 100 x 71 mm (WxHxD)

Isolation method

Digital isolator

Insulation resistance

20 MQ min. between isolated cir-
cuits (at 100 VDC)

Dielectric strength

510 VAC between isolated circuits
for 1 minute with leakage current of
5 mA max.

1/0 power supply
method

Supplied from the NX bus.

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

Current capacity of
1/0 power supply ter-
minals

IOV: 0.1 A max. per terminal

I0G: 0.1 A max. per terminal

0.95 W max. Unit current consumption: 30 mA

max.

NX Unit power con- (?urrent constimp- Consumption from encoder 5-V

. tion from 1/O power
sumption power supply: Encoder current con-
supply .

sumption
*0.28 mA

Weight 130 g max.
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Encoder Input

No isolation: 5 V

Isola-| |Inter-
tion [ [nal
cir- cir-

A-, B-, Z-
Terminal I:
cuit cuits

block = A+, B+, Z+

block

I Encoder power supply output, 5 V :I Terminal
\

Encoder power supply output, 0 V

No isolation: 5V GND
o > No isolation: 5
1 Sooply <] No isolation: 5V GND
Left-side — 1/0 power supply + O O 1/0 power supply +— Right-side
NX bus NX bus
connector — 1/O power supply - 1/0 power supply -—! connector

Circuit layout

External Inputs

1oV (I)_‘ Power
supply z
Terminal block | % B:Z ()——|Current limiter Isola-|H Inter-
10to 12 tion nal
cir- cir-
10G O ey cuit cuits
Left-side — 1/0 power supply + O O 1/0 power supply +— Right-side
NX busl: :I NX bus
connector — 1/O power supply - 1/0 power supply -—! connector

Installation orientation | Installation orientation: 6 possible orientations

and restrictions Restrictions: There are no restrictions.
10 1 A+ B+ Encoder
oH
Sensor 1 IOV 10V A- B- :|
I JOG | [10G | | z+ 5V ||
A A Sensor 2 E’
Terminal connection He 12 NC z- oV

diagram Sensor 3 IOV | [ NC || NC [ | NC

Failure detection None Protection None
*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.
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Unit name

Incremental Encoder Input Units

Model

NX-EC0142

Number of channels

1 channel

Type of external con-
nections

Screwless clamping terminal block
(12 terminals x 2)

1/0 refreshing method
*

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

Refer to NX-EC0132 and
NX-EC0142 on page 6-10.

Input signals

Counter: Phases A, B, and Z
External Inputs: 3

Input form

Line receiver input

Counting unit

Pulses

Pulse input method

inputs

Phase differential pulse (multiplication x2/4), pulse + direction inputs, or up and down pulse

Counter range

—2,147,483,648 to 2,147,483,647 pulses

Counter functions

Counter type

Ring counter or linear counter

Counter controls

Gate control, counter reset, and counter preset

Latch function

Two external input latches and one internal latch

age

Measurements Pulse rate measurement and pulse period measurement
Line driver specifications
Input vakage EIA standard RS-422-A line High level input volt- VIT+: 0.1V min.
driver levels age
. 120 Q £ 5% Low level input volt- |V, :-0.1 V min.
Input impedance IT-

Hysteresis voltage

Vhys (VIT+ - VIT-): 60 mV

Maximum response
frequency

MHz

Phases A and B: Single-phase 4 MHz (phase differential pulse input x4: 1 MHz), Phase Z: 1

5-V power supply
for encoder

Output voltage: 5 VDC £5%
Output current: 500 mA max.

External input specifications

Input voltage

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

ON voltage/ON cur-
rent

15 VDC min./3 mA min.

Input current

3.5 mA typical (24 VDC)

OFF voltage/OFF
current

5.0 VDC max./1 mA max.

ON/OFF response
time

1 us max./1 us max.

Internal /O com-
mon processing

PNP

Dimensions

12 x 100 x 71 mm (WxHxD)

Isolation method

Digital isolator

Insulation resistance

20 MQ min. between isolated cir-
cuits (at 100 VDC)

Dielectric strength

510 VAC between isolated circuits
for 1 minute with leakage current of
5 mA max.

1/0 power supply
method

Supplied from the NX bus.

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

Current capacity of
1/0 power supply ter-
minals

IOV: 0.1 A max. per terminal
I0G: 0.1 A max. per terminal

1.05 W max. Unit current consumption: 30 mA

max.

NX Unit power con- (?urrent constimp- Consumption from encoder 5-V

. tion from 1/O power
sumption power supply: Encoder current con-
supply .

sumption
*0.28 mA

Weight 130 g max.

NX-series Position Interface Units User’s Manual (W524)

sjeayseleq |-V

s)un nduj Jepooug [eluswaIou| Z-L-y




Appendices

Encoder Input
No isolation: 5V
A-. B- Z- Isola-| [Inter-
) Y tion [ [nal
Terminal cir- [ cir-
block = A*, B, Z+ cuit cuits
{
Encoder power supply output, 5V Terminal
block
No isolation: 5V GND O Encoder power supply output, 0 V
g Romied > Noisolation: 5 V
1 Sopply <] No isolation: 5V GND
Left-side — 1/0 power supply + OO O 1/0 power supply +— Right-side
NX bus NX bus
connector — 1/O power supply — 1/0 power supply -— connector
Circuit layout
External Inputs
10V (J)_‘ Power
b supply Z
Terminal block '%‘tB’é O [current limiter Isola-H Inter-
o tion nal
cir- cir-
10G O I< cuit cuits
Left-side — 1/0 power supply + O O 1/0 power supply +— Right-side
NX bus :I NX bus
connector — /O power supply — 1/0 power supply -— connector
Installation orientation | Installation orientation: 6 possible orientations
and restrictions Restrictions: There are no restrictions.
10 1 A+ B+ o Encoder
Sensor 1 IOV 10V A- B- :|
I «OG 10G Z+ 5V
. . Sensor 2 E =1
Terminal connection He 12 NC z- Y
diagram Sensor 3 ov|[nc|[nc][nNe
HeOG NC NC NC
Failure detection None Protection None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.
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Unit name

Incremental Encoder Input Units

Model

NX-EC0212

Number of channels

2 channels

Type of external con-
nections

Screwless clamping terminal block
(12 terminals)

1/0 refreshing method
*

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

Refer to NX-EC0212 and
NX-EC0222 on page 6-10.

Input signals

Counter: Phases A, B, and Z

External Inputs: None

Input form

Voltage input (24 V)

Counting unit

Pulses

Pulse input method

Phase differential pulse (multiplication x2/4), pulse + direction inputs, or up and down pulse

inputs

Counter range

—2,147,483,648 to 2,147,483,647 pulses

Counter functions

Counter type

Ring counter or linear counter

Counter controls

Gate control, counter reset, and counter preset

Latch function

Two external input latches and one internal latch

Measurements

Pulse rate measurement and pulse period measurement

Voltage input specifications

Input voltage

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

ON voltage

19.6 VDC min./3 mA min.

Input current

4.2 mA typical (24 VDC)

OFF voltage

4.0 VDC max./1 mA max.

Maximum response
frequency

Phases A and B: Single-phase 500 kHz (phase differential pulse input x4: 125 kHz), Phase Z:

125 kHz

Internal I/O com-
mon processing

NPN

External input specifications

Input voltage

ON voltage/ON cur-
rent

Input current

OFF voltage/OFF
current

ON/OFF response
time

Internal /O com-
mon processing

Dimensions

12 x 100 x 71 mm (WxHxD)

Isolation method

Photocoupler isolation

Insulation resistance

20 MQ min. between isolated cir-
cuits (at 100 VDC)

Dielectric strength

510 VAC between isolated circuits

for 1 minute with leakage current of

5 mA max.

1/0 power supply
method

Supplied from the NX bus.

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

Current capacity of
1/0 power supply ter-
minals

IOV: 0.3 A max. per terminal
I0G: 0.3 A max. per terminal

. 0.85 W max. Current consump- None
NX Unit power con- .
. tion from 1/O power
sumption
supply
Weight 70 g max.
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Encoder Input

1oV Current limiter Inter-
| nal
f : 1 cir-
Circuit layout Terminal block | A1, B1,Z1 cuits
A2,B2,72
10G
Left-side — 1/0 power supply + O 1/0 power supply +— Right-side
NX bus

NX bus
connector — /O power supply — 110 power supply -— connector

Installation orientation | Installation orientation: 6 possible orientations

and restrictions Restrictions: There are no restrictions.

I Encoder 1

I---o A1 B1 o-J :|

He 71 NC
oV | | 10V
Terminal connection oG | [ 10Ge
diagram
[ Encoder 2

Failure detection None Protection None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.
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Unit name

Incremental Encoder Input Units

Model

NX-EC0222

Number of channels

2 channels

Type of external con-
nections

Screwless clamping terminal block
(12 terminals)

1/0 refreshing method
*

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Indicators

Refer to NX-EC0212 and
NX-EC0222 on page 6-10.

Input signals

Counter: Phases A, B, and Z

External Inputs: None

Input form

Voltage input (24 V)

Counting unit

Pulses

Pulse input method

Phase differential pulse (multiplication x2/4), pulse + direction inputs, or up and down pulse

inputs

Counter range

—2,147,483,648 to 2,147,483,647 pulses

Counter functions

Counter type

Ring counter or linear counter

Counter controls

Gate control, counter reset, and counter preset

Latch function

Two external input latches and one internal latch

Measurements

Pulse rate measurement and pulse period measurement

Voltage input specifications

Input voltage

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

ON voltage

19.6 VDC min./3 mA min.

Input current

4.2 mA typical (24 VDC)

OFF voltage

4.0 VDC max./1 mA max.

Maximum response
frequency

Phases A and B: Single-phase 500 kHz (phase differential pulse input x4: 125 kHz), Phase Z:

125 kHz

Internal I/O com-
mon processing

PNP

External input specifications

Input voltage

ON voltage/ON cur-
rent

Input current

OFF voltage/OFF
current

ON/OFF response
time

Internal /O com-
mon processing

Dimensions

12 x 100 x 71 mm (WxHxD)

Isolation method

Photocoupler isolation

Insulation resistance

20 MQ min. between isolated cir-
cuits (at 100 VDC)

Dielectric strength

510 VAC between isolated circuits

for 1 minute with leakage current of

5 mA max.

1/0 power supply
method

Supplied from the NX bus.

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

Current capacity of
1/0 power supply ter-
minals

IOV: 0.3 A max. per terminal
I0G: 0.3 A max. per terminal

. 0.95 W max. Current consump- None
NX Unit power con- .
. tion from 1/O power
sumption
supply
Weight 70 g max.
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Encoder Input

[e)% J)— 3
A1, B1, Z1 — [
Terminal block | A2 B2 72 O—1— Current limiter __ Inter-
T nal
Circuit layout R cir-
10G O I< - cuits
Left-side — 1/0 power supply + O O 1/0 power supply + — Right-side
NX bus NX bus
connector — /O power supply - 110 power supply -— connector
Installation orientation | Installation orientation: 6 possible orientations
and restrictions Restrictions: There are no restrictions.
f Encoder 1
“--o A1 B1 o-J :|
He 71 NC
IOV | | 10V
Terminal connection oG | [10ce
diagram
[ Encoder 2
Failure detection None Protection None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.
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SSI Input Units

I Interpreting Datasheets

Appendices

The following table describes how to interpret the datasheets for SSI Input Units.

Unit name

The name of the Unit.

Model

The model of the Unit.

Number of channels

The SSI communications input
capacity of the Unit.

Type of external
connections

The type of wiring for the Unit, i.e.,
terminal block or connector. For a
screwless clamping terminal block,
the number of terminals on the termi-
nal block is also given.

1/0 refreshing method

The 1/O refreshing method of the Unit

. The following refres

hing methods are supported:

Free-Run refreshing, synchronous I/O refreshing, and task period prioritized refreshing.

The indicators on the Units and their

The I/O signals.

Indicators 1/0 signals
layout.

1/O interface The specifications of the applicable serial interface.

Clock output The specifications of the CLK line.

Data input The specifications of the data line.

Maximum data length

The valid data length.

Coding method

The format of the SSI data that can be received.

Baud Rate

The baud rate that you can use for SSI communications.

Dimensions

The external dimensions of the Unit.
Dimensions are given in the follow-
ing form: W x H x D. The unit is mm.

Isolation method

The isolation method between the
input circuits and the internal circuits
in the Unit.

Insulation resistance

The insulation resistance between
the input circuits and the internal cir-
cuits in the Unit.

Dielectric
strength

The dielectric strength between the
input circuits and the internal circuits
in the Unit.

1/0 power supply
method

The method that is used to supply
1/0 power to the Unit. The supply
method is determined for each Unit.
Power is supplied either from the NX
bus or from an external source.

Current capacity
of 1/0 power sup-
ply terminals

The current capacity of the /0 power
supply terminals (IOV/IOG) on the
Unit. You cannot exceed this value
when you supply I/O power to exter-
nal devices that are connected to the
Unit.

NX Unit power con-
sumption

The power consumption of the Unit
from the NX Unit power supply.

Current con-
sumption from
1/0 power supply

The current consumption of the Unit
from the 1/0O power supply. The
above input current and the current
consumption of connected external

devices are not included.

Maximum transmission
distance

The maximum SSI communications transmission distance for the Unit.

Weight

The weight of the Unit.

Circuit layout

The circuit layout of the input circuits to the Unit.

Installation orientation
and restrictions

The installation orientation of a Slave Terminal that includes this Unit. Any restrictions to specifi-
cations that result from the installation orientation are also given.

Terminal connection
diagram

The connection diagram between the Unit and external devices. Any I/0O Power Supply Connec-
tion Units or Shield Connection Units that are required to connect the external devices are also

shown.

Failure detection

The failure detection functions of the
Unit.

Protection

The protection functions of the Unit.

I Terminal Connection Diagrams

+ /O terminals in the terminal connection diagrams are shown as viewed from the front of the Unit.
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| nx-Ecs112

Unit name

SSI Input Units

Model

NX-ECS112

Number of channels

1 channel

Type of external con-
nections

Screwless clamping terminal block
(12 terminals)

1/0 refreshing

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

method?
. Refer to NX-ECS112 on page . SSl inputs: 2, Data input (D+, D-)
Indicators 1/0 signals
7-9. SSl outputs: 2, Clock output (C+, C-)
1/0 interface Synchronized serial interface (SSI)
Clock output EIA standard RS-422-A line driver levels
Data input EIA standard RS-422-A line receiver levels

Maximum data length

32 bits (The single-turn, multi-turn, and status data length can be set.)

Coding method

No conversion, binary code, or gray code

Baud Rate 100 kHz, 200 kHz, 300 kHz, 400 kHz, 500 kHz, 1.0 MHz, 1.5 MHz, or 2.0 MHz
Dimensions 12 x100 x 71 mm (WxHxD) Isolation method Digital isolator
20 MQ min. between isolated cir- 510 VAC between isolated circuits
Insulation resistance cuits (at 100 VDC) Dielectric strength for 1 minute with leakage current of
5 mA max.
Supplied from the NX bus. Current capacity of | |OV: 0.3 A max. per terminal
1/0 power supply .
method 20.4 10 28.8 VDC (24 VDC I/O power supply ter- | |0G: 0.3 A max. per terminal
+20%, —15%) minals
NX Unit power con- 0.85 W max. (.Zurrent consump- 20 mA max.
. tion from I/O power
sumption
supply
Baud Rate Maximum transmission distance
100 kHz 400 m
200 kHz 190 m
. . 300 kHz 120 m
Maximum transmis-
ion dist *g 400 kHz 80 m
sion distance 500 kKHz 60
1.0 MHz 25m
1.5 MHz 10m
2.0 MHz 5m
Weight 65 g max.
SSI Clock Output and Data Input
— C ]
Ct é 4<]‘ Isola-[T Inter-
tion nal
No isolation: 5 V cir- cir-

Circuit layout

D+
Terminal block

10V

N

— 10G

cuit

cuits

o isolation: 5V GND

»l Non-
L] isolated
— | power
suppl!

—L> No isolation: 5V
—< No isolation: 5V GND

Left-side
NX bus

1/0 power supply +

bus

connector — /O power supply -

110 power SUpp| + {ight'Side
connector

110 power supply -

Installation orientation
and restrictions

Installation orientation: 6 possible orientations

Restrictions: There are no restrictions.
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Terminal connection
diagram

C+ D+
o
C- D-
[0}V (o)
10G | | IOG
NC NC
NC NC

ﬁ Encoder :|
J_X:X_

Failure detection

None

Protection None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.
*2. The maximum transmission distance for an SSI Input Unit depends on the baud rate due to the delay that can result from
the responsiveness of the connected encoder and cable impedance. The maximum transmission distance is only a guide-
line. Review the specifications for the cables and encoders in the system and evaluate the operation of the actual equip-

ment before use.
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| Nx-Ecs212

Unit name

SSI Input Units

Model

NX-ECS212

Number of channels

2 channels

Type of external con-
nections

Screwless clamping terminal block
(12 terminals)

1/O refreshing method
*

Free-Run refreshing, synchronous I/O refreshing, or task period prioritized refreshing

Refer to NX-ECS212 on page

SSlinputs: 4, Data input (D+, D-,
D2+, D2-)

Indicators 1/0 signals
7-9. SSl outputs: 4, Clock output (C+, C-,
C2+, C2-)
1/0 interface Synchronized serial interface (SSI)
Clock output EIA standard RS-422-A line driver levels
Data input EIA standard RS-422-A line receiver levels

Maximum data length

32 bits (The single-turn, multi-turn, and status data length can be set.)

Coding method

No conversion, binary code, or gray code

Baud Rate 100 kHz, 200 kHz, 300 kHz, 400 kHz, 500 kHz, 1.0 MHz, 1.5 MHz, or 2.0 MHz
Dimensions 12 x 100 x 71 mm (WxHxD) Isolation method Digital isolator
20 MQ min. between isolated cir- 510 VAC between isolated circuits
Insulation resistance cuits (at 100 VDC) Dielectric strength for 1 minute with leakage current of
5 mA max.
Supplied from the NX bus. Current capacity of | |IOV: 0.3 A max. per terminal
1/0 power supply )
method 20.4 to 28.8 VDC (24 VDC I/O power supply ter- | |0G: 0.3 A max. per terminal
+20%, —15%) minals
NX Unit power con- 0.9 W max. (?urrent consump- 30 mA max.
. tion from 1/O power
sumption
supply
Baud Rate Maximum transmission distance
100 kHz 400 m
200 kHz 190 m
. . 300 kHz 120 m
Maximum transmis-
ion dist *g 400 kHz 80m
sion distance 500 kHz 60 m
1.0 MHz 25m
1.5 MHz 10m
2.0 MHz 5m
Weight 65 g max.

SSI Clock Output and Data Input

—C1+, C2+ |

C1-, C2- é 4<]' Isola-[]Inter-
tion nal
cir- cir-

cuit cuits

No isolation: 5 V

Terminal block | D1+, D2+

Circuit layout D1-, D2-

Iov No isolation: 5 V GND

— 10G P— Mo g > Noisolation: 5V
— power  —<] No isolation: 5V GND
supply . .
Left-side — 1/0 power supply + O 1/0 power supply +— Right-side
NX bus NX bus
connector — /O power supply - 1/0 power supply -— connector
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Installation orientation | Installation orientation: 6 possible orientations

and restrictions Restrictions: There are no restrictions.
C1+ D1+. Encoder
c1- [ [ D1- ]
Tov | | 1ov
. . Encoder
Terminal connection 10G | | 10G

o
diagram [ C2+ | | D2+
::::14"62- D2-

sjeayseleq |-V

Failure detection None Protection None
*1. The 1/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.

*2. The maximum transmission distance for an SSI Input Unit depends on the baud rate due to the delay that can result from
the responsiveness of the connected encoder and cable impedance. The maximum transmission distance is only a guide-
line. Review the specifications for the cables and encoders in the system and evaluate the operation of the actual equip-
ment before use.
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A-1-4

Pulse Output Units

I Interpreting Datasheets

The following table describes how to interpret the datasheets for Pulse Output Units.

Unit name

The name of the Unit. Model The model of the Unit.

Number of axes

The pulse output capacity of the
Unit.

The type of wiring for the Unit, i.e.,
terminal block or connector. For a
screwless clamping terminal block,
the number of terminals on the ter-
minal block is also given.

Type of external con-
nections

1/0 refreshing method

The 1/O refreshing method of the Unit. The following refreshing methods are supported:
Free-Run refreshing, synchronous 1/O refreshing, and task period prioritized refreshing.

Indicators

The indicators on the Units and The 1/O signals.

their layout. 1/0 signals

Control method

The control method used during positioning.

Controlled drive

The motor drive that is controlled.

Pulse output form

The form of the pulse output.

Unit of control

The unit of control.

Maximum pulse out-
put speed

The maximum pulse output speed.

Pulse output method

The pulse output method.

Position control range

The range of the number of pulse outputs for position control.

Velocity control range

The range of the velocity of pulse outputs for velocity control.

Positioning

The usable positioning functions.

External input specifications: These are the specifications of the external inputs.

Input voltage

The rated input voltage and volt-
age range.

The input voltage at which the input

L RL T oL turns ON and the input current at

rent that time.
The input current at the rated OFF voltage/OFF The input voltage a.t which the input
Input current voltage. current turns OFF and the input current at

that time.

ON/OFF response
time

The delay time in a change in the state of an input terminal reaching the internal circuit. The ON
delay time is given first followed by the OFF delay time.

Internal /O com-
mon processing

The polarity of the connected input device. There are models with NPN and PNP connections.

Pulse output and extern

al output specifications: These are the specifications of the external outputs.

Rated voltage

The rated output voltage.

Load voltage range

The range of the load voltage
that is supported.

Residual voltage The residual voltage.

Maximum load cur-

The maximum load current that The leakage current.

Leakage current

rent is supported.
ON/OFF response The delay time in a change in the state of an internal circuit reaching the output terminal. The ON
time delay time is given first followed by the OFF delay time.

Internal /O com-
mon processing

The polarity of the connected output device. There are models with NPN and PNP connections.

Dimensions

The isolation method between the
input circuits and the internal circuits
in the Unit.

The external dimensions of the
Unit. Dimensions are given in the
following form: W x H x D. The
unit is mm.

Isolation method

Insulation resistance

The insulation resistance
between the input circuits and
the internal circuits in the Unit.

The dielectric strength between the
input circuits and the internal circuits
in the Unit.

Dielectric strength

NX-series Position Interface Units User’s Manual (W524)
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1/0 power supply
method

The method that is used to sup-
ply 1/0O power to the Unit. The
supply method is determined for
each Unit. Power is supplied
either from the NX bus or from
an external source.

Current capacity of
1/0 power supply ter-
minals

The current capacity of the I/10
power supply terminals (IOV/IOG)
on the Unit. You cannot exceed this
value when you supply I/O power to
external devices that are connected
to the Unit.

NX Unit power con-

The power consumption of the
Unit from the NX Unit power sup-

ply.

Current consump-
tion from 1/O power

The current consumption of the Unit
from the 1/O power supply. The
above input current and the current

sumption supply consumption of connected external
devices are not included.
Weight The weight of the Unit. Cable length The usable range of cable length

that is connected to the Unit.

Circuit layout

The circuit layout of the input circuits to the Unit.

Installation orientation
and restrictions

The installation orientation of a Slave Terminal that includes this Unit. Any restrictions to specifi-
cations that result from the installation orientation are also given.

Terminal connection
diagram

The connection diagram between the Unit and external devices. Any 1/0 Power Supply Connec-
tion Units or Shield Connection Units that are required to connect the external devices are also

shown.

Failure detection

The failure detection functions of
the Unit.

Protection

The protection functions of the Unit.

I Terminal Connection Diagrams

+ 1/O terminals in the terminal connection diagrams are shown as viewed from the front of the Unit.
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| Nx-PGo112

Unit name Pulse Output Units Model NX-PG0112
Number of axes 1 Type- of external con- Screwles?s clamping terminal block
nections (16 terminals)

1/0 refreshing

Synchronous I/O refreshing or task period prioritized refreshing

method?
Inputs: 2, External inputs
; Refer to NX-PG0112 and _ Outputs: 3, The outputs are the for-
Indicators 1/0 signals ward direction pulse output, reverse

NX-PG0122 on page 8-13. o
direction pulse output, and external

output (one of each output).

Control method

Open-loop control through pulse string output

Controlled drive

Servo drive with a pulse string input or a stepper motor drive

Pulse output form

Open collector output

Unit of control

Pulses

Maximum pulse out-
put speed

500 kpps

Pulse output method

Forward/reverse direction outputs or Pulse + direction outputs

Position control range

—2,147,483,648 to 2,147,483,647 pulses

Velocity control range

1 to 500,000 pps

Positioning 2

Single-axis position
control

Absolute positioning, relative positioning, and interrupt feeding

Single-axis velocity
control

Velocity control (velocity feeding in Position Control Mode)

Single-axis synchro-
nized control

Cam operation and gear operation

Single-axis manual
operation

Jogging

Auxiliary function
for single-axis con-
trol

Homing, stopping, and override changes

External input specifications

Inout voltage 20.4 to 28.8 VDC (24 VDC ON voltage/ON cur- | 15 VDC min./3 mA min.
P 9 +20%/-15%) rent
4.6 mA typical (24 VDC) OFF voltage/OFF 4.0 VDC max./1 mA max.
Input current current

ON/OFF response
time

1 us max./2 us max.

Internal /O com-
mon processing

NPN

Pulse output and extern

al output specifications

rent

Rated voltage 24 VDC
Load voltage range | 15to 28.8 VDC Residual voltage 1.0 V max.
Maximum load cur- | 30 mA 0.1 mA max.

Leakage current

ON/OFF response
time

Pulse output: Refer to 8-171-2 Pulse Output Specifications on page 8-74.
External output: 5 us max./5 us max.

Internal /O com-
mon processing

NPN

12 x 100 x 71 mm (WxHxD) External inputs: Photocoupler isola-

Dimensions Isolation method tion
External outputs: Digital isolator
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Insulation resistance

20 MQ min. between isolated cir-

cuits (at 100 VDC)

Dielectric strength

510 VAC between isolated circuits
for 1 minute with leakage current of
5 mA max.

1/0 power supply
method

Supplied from the NX bus.

20.4 to 28.8 VDC (24 VDC
+20%, —15%)

Current capacity of
1/0 power supply ter-
minals

IOV: 0.1 A max. per terminal
I0G: 0.1 A max. per terminal

. 0.80 W max. Current consump- 20 mA max.
NX Unit power con- .
. tion from I/O power
sumption
supply
Weight 70 g max. Cable length 3 m max.
Pulse Output and External Output
[0)%
% A, B, 00 :| Terminal block
Inter- | |Isola-||Drive :
nal [Jtion [|circuit |
cir- cir- |
cuits | |cuit N

Circuit layout

Non-
isolated
power
supply

& Short-circuit protection|—

Left-side
NX busl:

X bus

1/0 power supply +:| Right-side

110 power supply + O
connector — /O power supply -

1/0 power supply - — connector

External Inputs

10V

Terminal block 10 or 11

10G

Current limiter

Inter-
nal
cir-
cuits

Right-side

10 power supply +

Left-side
NX bus I:

NX bus
connector

connector — 1O power supply -

O /0 power supply +
1/0 power supply -

Installation orientation
and restrictions

Installation orientation: 6 possible orientations

Restrictions: There are no restrictions.

Terminal connection
diagram

He |0
Sensor 1 10V
HelOG

Driver

A B
oH
1oV [e)Y)
00 NC |_X_X_
1oV [e)%
NC NC

11 oH
10V Sensor 2
10GeH

Failure detection

None

| Protection

| None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.

*2. These functions are supported when you also use the MC Function Module in the NJ/NX-series CPU Unit.
Refer to the NJ/NX-series CPU Unit Motion Control User’s Manual (Cat. No. W507) for details.
A Pulse Output Unit only outputs pulses during the control period based on commands received at a fixed period.
Target position calculations (distribution calculations) for acceleration/deceleration control or for each control period must
be performed on the Controller that is connected as the host.
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| Nx-PGo122

Unit name Pulse Output Units Model NX-PG0122
Number of axes 1 Type- of external con- Screwles?s clamping terminal block
nections (16 terminals)

1/0 refreshing method
*1

Synchronous I/O refreshing or task period prioritized refreshing

Indicators

Inputs: 2, External inputs

Outputs: 3, The outputs are the for-
ward direction pulse output, reverse
direction pulse output, and external
output (one of each output).

Refer to NX-PG0112 and

NX-PG0122 on page 8-13. 1/0 signals

Control method

Open-loop control through pulse string output

Controlled drive

Servo drive with a pulse string input or a stepper motor drive

Pulse output form

Open collector output

Unit of control

Pulses

Maximum pulse out-
put speed

500 kpps

Pulse output method

Forward/reverse direction outputs or Pulse + direction outputs

Position control range

—2,147,483,648 to 2,147,483,647 pulses

Velocity control range

1 to 500,000 pps

Positioning 2

Single-axis position
control

Absolute positioning, relative positioning, and interrupt feeding

Single-axis velocity
control

Velocity control (velocity feeding in Position Control Mode)

Single-axis synchro-
nized control

Cam operation and gear operation

Single-axis manual
operation

Jogging

Auxiliary function
for single-axis con-
trol

Homing, stopping, and override changes

External input specifications

Inout voltage 20.4 to 28.8 VDC (24 VDC ON voltage/ON cur- | 15 VDC min./3 mA min.
P 9 +20%/-15%) rent
4.6 mA typical (24 VDC) OFF voltage/OFF 4.0 VDC max./1 mA max.
Input current current

ON/OFF response
time

1 us max./2 us max.

Internal /O com-
mon processing

PNP

Pulse output and extern

al output specifications

rent

Rated voltage 24 VDC
Load voltage range | 15to 28.8 VDC Residual voltage 1.0 V max.
Maximum load cur- | 30 mA 0.1 mA max.

Leakage current

ON/OFF response
time

Pulse output: Refer to 8-171-2 Pulse Output Specifications on page 8-74.
External output: 5 us max./5 us max.

Internal /O com-
mon processing

PNP

12 x 100 x 71 mm (WxHxD) External inputs: Photocoupler isola-

Dimensions Isolation method tion
External outputs: Digital isolator
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20 MQ min. between isolated cir- 510 VAC between isolated circuits
Insulation resistance cuits (at 100 VDC) Dielectric strength for 1 minute with leakage current of
5 mA max.
1) : Supplied from the NX bus. Current capacity of | |OV: 0.1 A max. per terminal
power supply )
method 20.4 to 28.8 VDC (24 VDC I/O power supply ter- | |OG: 0.1 A max. per terminal
+20%, —15%) minals
. 0.90 W max. Current consump- 20 mA max.
NX Unit power con- .
. tion from I/O power
sumption
supply
T >
Weight 70 g max. Cable length 3 m max. 5
Pulse Output and External Output g
&
R 2
> O A, B, 00 g
Inter-1 |isola-| [Drive o
nal tion | |circuit
cir- cir- .
cuits cuit Terminal block
I
Boony 10G
Left-side — 1/0 power supply + O /O power supply + Ei)g(grt;‘;sside i
NX bus ;
connector — /0 power supply - 110 power supply —-—' connector z
Circuit layout %
@)
External Inputs =4
2
lov A c
@
Terminal block | 10 07 11 — — Inter-
| | nal
] | § 1 cir-
i _< )
10G ey cuits
Left-side — 1/0 power supply + O /0 power supply +— Right-side
NX bus NX bus
connector — /O power supply - 110 power supply -—' connector

Installation orientation | Installation orientation: 6 possible orientations

and restrictions Restrictions: There are no restrictions.
A B Driver
ol
I0G T [10G
00 NC I_X_X_
Terminal connection 0G| [1OG
diagram ne | [N
He |0 11 oH
Sensor 1 10V 10V Sensor 2
Hd0G | | 10GsH
Failure detection None | Protection | None

*1. The I/O refreshing method is automatically set according to the connected Communications Coupler Unit and CPU Unit.

*2. These functions are supported when you also use the MC Function Module in the NJ/NX-series CPU Unit.
Refer to the NJ/NX-series CPU Unit Motion Control User’s Manual (Cat. No. W507) for details.
A Pulse Output Unit only outputs pulses during the control period based on commands received at a fixed period.
Target position calculations (distribution calculations) for acceleration/deceleration control or for each control period must
be performed on the Controller that is connected as the host.
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A-2 Object Lists

|
This section describes the objects for Incremental Encoder Input Units, SSI Input Units, and Pulse Out-

put Units.

A-2-1 Object Description Format

The following format is used to describe objects.

110
Index | Subin- allo- | D3t
Object name Default Data range Unit Data type | Access attri-
(hex) | dex (hex) cat-
ion bute
Name Description
Index (hex) The index of the NX object expressed by a 4-digit hexadecimal number.
Subindex (hex) The subindex of the NX object expressed by a 2-digit hexadecimal number.
Object name The name of the object. For a subindex, this is the subindex name.
Default The default setting.
Data range For read-only data (RO), the displayable data range. For read/write data (RW), the valid data
range that you can set.
Unit The physical unit of the object.
Data type The data type of the object.
Access RO: Read only
RW: Read/write
I/O allocation Whether 1/O allocation is allowed.
Data attribute The timing at which any changes made to a writable NX object take effect.
Y: Effective after restart
N: Effective immediately
---- Not writable
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A-2-2 Incremental Encoder Input Units

This section describes the product information objects, I/O allocation objects, and message communi-
cations objects for Incremental Encoder Input Units.

I Unit Information Objects

*1. This returns the model of the Unit in ASCII. If all 12 bytes are not required, the remaining bytes are filled with spaces ($20).

*2. Bits 24 to 31: Integer part of the unit version
Bits 16 to 23: Decimal part of the unit version
Bits 0 to 15: Reserved

*3. Bits 24 to 31: Day of month of manufacture
Bits 16 to 23: Month of manufacture
Bits 8 to 15: Year of manufacture
Bits 0 to 7: Reserved

These objects are related to product information. ﬁ
g
index | SUPIN- a'llg Data 8
dex Object name Default Data range Unit | Data type | Access attri- c
(hex) cat- @
(hex) . bute &
ion
1000 | -- NX Bus Identity infor- | --- --- --- --- - ---
mation

00 Number of Entries 7 7 --- USINT RO No ---
02 Model “1 - ARRAY RO No >
[0..11] OF N
BYTE ™
06 Unit Version 2 - - UDINT RO No - %
1001 Production Info --- §
00 Number of Entries 4 4 --- USINT RO No --- o)
01 Lot Number “3 00000000 to --- UDINT RO No rg”
FFFFFFFF hex 8
5
T
=t
[
=)
@
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I 1/0 Allocation Objects

The following objects are assigned to I/O or used in message communications.

If you assign any of the objects that are described below to I/O, you can no longer access those objects
with the Read NX Unit Object instruction or the Write NX Unit Object instruction.

Refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for information on the Read
NX Unit Object instruction or the Write NX Unit Object instruction.

Index Subin- allll?) Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6000 |--- Encoder Counter Status | --- --- --- --- --- --- ---
00 Number of Entries 1 *1 - USINT RO No -
01 Ch1 Encoder Counter 00 hex 00 to FF hex | --- BYTE RO Yes |-
Status
02 Ch2 Encoder Counter 00 hex 00 to FF hex | --- BYTE RO Yes |---
Status 2

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the bit configuration of the Encoder Counter Status object.

Bit Status name Description
0 Counter Enabled 0: Counter operating.

1: Counter stopped.
1 Internal Reset Completed This is the completion flag for the Internal Reset Execution
bit of the Encoder Counter Operation Command variable.

0 to 1: Reset execution completed.
1 to 0: The Internal Reset Execution bit in the Encoder
Counter Operation Command variable is set to 0.

2 Internal Latch Completed This is the completion flag for the Internal Latch Execution
bit of the Encoder Counter Operation Command variable.

0 to 1: Latch execution completed.

1 to 0: The Internal Latch Execution bit in the Encoder Coun-
ter Operation Command variable is set to 0.

3 Preset Completed This is the completion flag for the Preset Execution bit of the
Encoder Counter Operation Command variable.

0 to 1: Preset execution completed.

1 to 0: The Preset Execution bit in the Encoder Counter
Operation Command variable is set to 0.

4 Preset Command Value Invalid Flag | 1: Setting error occurred.
0: No setting errors occurred.
5 Counter Underflow Flag 1: Counter underflow error occurred.
0: Counter underflow error did not occur.
6 Counter Overflow Flag 1: Counter overflow error occurred.
0: Counter overflow error did not occur.
7 Count Direction Flag This bit indicates the count direction based on the last pulse
input.”’

1: Negative direction
0: Positive direction

A-30 NX-series Position Interface Units User’s Manual (W524)



Appendices

*1. The indicated count direction is based on the setting of the Encoder Count Direction parameter. Because
this is the count direction for the latest pulse input, the direction given by the Count Direction Flag and the
difference between the previous and current values of the Encoder Present Position parameter may not
agree if there is oscillation in the pulse input from the encoder.

Index Subin- al|l|?,- Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6001 | -- Reset/External Input Sta- | --- - - - - - -
tus
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Reset/External Input | *2 00 to FF hex | --- BYTE RO Yes |-
Status
02 Ch2 Reset/External Input | 00 hex 00 to FF hex | --- BYTE RO Yes |---
Status "3

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 08 hex. The values for the NX-EC0212 or
NX-EC0222 are 00 hex.

*3. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the bit configuration of the Reset/External Input Status object.
* Only bits 5 and 7 are valid for the NX-EC0212 and NX-EC0222.

Bit Status name Description
0 External Input 0 Status 1: External input 0 ON.
0: External input 0 OFF.
1 External Input 1 Status 1: External input 1 ON.
0: External input 1 OFF.
2 External Input 2 Status 1: External input 2 ON.
0: External input 2 OFF.
3 External Input Enabled ™’ 1: External input enabled.
0: External input disabled.
4 External Reset Enabled 1: Reset for external reset enabled.
0: Reset for external reset disabled.
5 Phase Z Reset Enabled 1: Reset for phase-Z signal enabled.
0: Reset for phase-Z signal disabled.
6 External Reset Completed Flag 1: Reset for external reset occurred.
0: Reset for external reset did not occur.
7 Phase Z Reset Completed Flag 1: Reset for phase-Z signal occurred.
0: Reset for phase-Z signal did not occur.

*1. The external input is enabled if the External Input Function Selection parameter is set correctly
and the external input is enabled. If the External Input Function Selection parameter is set more
than once for the same input, the external input is disabled.
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Index Subin- allllg- Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6002 |- Encoder Present Position | --- - - - - - -
00 Number of Entries 1 *1 --- USINT RO No |---
01 Ch1 Encoder Present 0 —2147483648 | --- DINT RO Yes |---
Position to 2147483647
02 Ch2 Encoder Present 0 —2147483648 | --- DINT RO Yes | ---
Position 2 to 2147483647

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

Index Subin- ;{.?,. Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6003 - Pulse Rate - - - - - - -
00 Number of Entries 1 *1 USINT RO No |-
01 CH1 Pulse Rate 0 O0to -—- UDINT RO Yes |-
4,294,967,295
02 CH2 Pulse Rate *2 0 0 to -— UDlNT RO YeS -
4,294,967,295

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

Index Subin- aIIII(c)> Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6004 | --- Latch Status --- -
00 Number of Entries 1 *1 - USINT RO No |--
01 Ch1 Latch Status 0000 hex | 0000 to WORD RO Yes |---
FFFF hex
02 Ch2 Latch Status 2 0000 hex | 0000 to WORD RO Yes |---
FFFF hex

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the bit configuration of the Latch Status object.

Latch Input 2 Completed

Bit Status name Description
0 Latch Input 1 Enabled” 1: Latch Input 1 enabled.
0: Latch Input 1 disabled.
1 Latch Input 1 Completed Flag? 1: Data was latched for Latch Input 1.
0: No data was latched for Latch Input 1
8 Latch Input 2 Enabled™ 1: Latch Input 2 enabled.
0: Latch Input 2 disabled.
9 Flag™ 1: Data was latched for Latch Input 2.
0

: No data was latched for Latch Input 2
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*1. This bit changes according to the setting of the Latch Input 1 Enable bit for latching. Refer to Latch
Function on page 6-41 for information on latching.

*2. This bit is cleared when the Latch Input 1 Enable bit changes from 1 to 0.

*3. This bit changes according to the setting of the Latch Input 2 Enable bit for latching. Refer to Latch
Function on page 6-41 for information on latching.

*4. This bit is cleared when the Latch Input 2 Enable bit changes from 1 to 0.

Subin- o Data
Index . . allo- : >
dex Object name Default Data range Unit | Data type | Access attri- O
(hex) cat-
(hex) : bute o)
ion s
6005 | --- Latch Input 1 Data - a
00 Number of Entries 1 *1 --- USINT RO No --- g
7]
01 Ch1 Latch Input 1 Data 0 —2147483648to | --- DINT RO Yes |-
2147483647
02 Ch2 Latch Input 1 Data 2 | 0 —-2147483648to0 | --- DINT RO Yes |--
2147483647

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The value latched by latch input 1 through an external input or phase-Z signal is displayed.

s)un nduj Jepooug [eluswaIou| Z-z-y

Index Subin- allll?a Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6006 | -- Latch Input 2 Data - - - - - — —
00 Number of Entries 1 *1 --- USINT RO No -
01 Ch1 Latch Input 2 Data 0 —2147483648t0 | --- DINT RO Yes |---
2147483647
02 Ch2 Latch Input 2 Data 2 | 0 —2147483648to | --- DINT RO Yes |---
2147483647

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The value latched by latch input 2 through an external input or phase-Z signal is displayed.

Index Subin- allll?» Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6007 | --- Internal Latch Data -—- - -— -—- -
00 Number of Entries 1 *1 - USINT RO No -
01 Ch1 Internal Latch Data 0 -2147483648to | --- DINT RO Yes | ---
2147483647
02 Ch2 Internal Latch Data 0 —-2147483648to | --- DINT RO Yes | ---
2 2147483647

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The value latched by the internal latch is displayed.

NX-series Position Interface Units User’s Manual (W524) A-33



Appendices

Index Subin- al|l|?,_ Data
dex Object name Default | Datarange Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6008 | --- Pulse Period Measure- - - - -— - - -
ment Status
00 Number of Entries 1 *1 --- USINT RO No -
01 Ch1 Pulse Period Mea- 00 hex 00 to FF hex | --- BYTE RO Yes |---
surement Status
02 Ch2 Pulse Period Mea- 00 hex 00 to FF hex | --- BYTE RO Yes | ---
surement Status 2
*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.
» The following table shows the bit configuration of the Pulse Period Measurement Status object.
Bit Status name Description
0 Pulse Period Measurement | 1: Pulse period measurement enabled.
Enabled 0: Pulse period measurement disabled.
1 Pulse Period Measurement | 1: Pulse period measurement value clear completed.
Value Clear Completed 0: Pulse period measurement value clear bit is 0.
2 Pulse Period Measurement | 1: Pulse period measurement value overflow occurred.
Value Overflow Flag 0: Pulse period measurement value overflow did not occur.
Index Subin- allll?» Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6009 | -- Pulse Period Measured - - - - - - -
Value
00 Number of Entries 1 *1 --- USINT RO No |---
01 Ch1 Pulse Period Mea- 0 1to 100 ns UDINT RO Yes |--
sured Value 4,294,967,295
02 Ch2 Pulse Period Mea- 0 1to 100 ns UDINT RO Yes | --
sured Value "2 4,294,967,295

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The setting range is 100 ns to 429.4967295 s.
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. /10
Index | SuRin- allo- | D2t
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6010 | -- Time Stamp - --- - --- - ---
00 Number of Entries 1 *1 - USINT RO No -
01 CH1 Time Stamp 0 0000000000000000t0 | --- ULINT RO Yes |--
FFFFFFFFFFFFFFFF
hex »
02 CH2 Time Stamp ™2 0 0000000000000000t0 | --- ULINT RO Yes |-- z
FFFFFFFFFFFFFFFF S
hex &
*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or g—

NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» This displays the time when the present value data was changed.

>
N
Index Subin- allll?» Data ™
dex Object name Default Data range Unit | Data type | Access attri- 3
(hex) cat- ®
(hex) . bute 3
ion o
7000 | --- Encoder Counter Opera- | --- -— g
tion Command )
00 Number of Entries 1 *1 -—- USINT RO No - %
01 Ch1 Encoder Counter 0000 hex 0000 to -—- WORD RW Yes |N -é;
Operation Command FFFF hex =1
02 Ch2 Encoder Counter 0000 hex 0000 to -—- WORD RW Yes |N g
* (2]
Operation Command 2 FFFF hex

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the bit configuration of the Encoder Counter Operation Command object.

Bit Data name Description
0 Counter Enable 1: Enable counter command.
0: Disable counter command.
1 Internal Reset Execution 0 to 1: Reset of present value started.
2 Internal Latch Execution 0 to 1: Internal latch started.
3 Preset Execution 0 to 1: Preset of present value started.
4 External Reset Enable 1: Reset for external reset enabled.
0: Reset for external reset disabled.
5 Phase Z Reset Enable 1: Reset for phase-Z signal enabled.
0: Reset for phase-Z signal disabled.
6 External Reset Completed Flag Clear | 0 to 1: Reset Completed Flag cleared for external reset.
7 Phase Z Reset Completed Flag Clear | 0 to 1: Reset Completed Flag cleared for phase Z.
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Index Subin- allll?» Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
7002 |- Preset Command Value | --- - - - - - -
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Preset Command 0 —2147483648to | pulse DINT RwW Yes | N
Value 2147483647
02 Ch2 Preset Command 0 —2147483648to | pulse DINT RW Yes |N
Value 2 2147483647

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» Set this object to the preset command value for the counter.

Index Subin- allllg Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
7004 | --- Latch Function No -
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Latch Function 0000 hex | 0000 to - WORD RW Yes |N
FFFF hex
02 Ch2 Latch Function 2 0000 hex | 0000 to --- WORD RwW Yes |N
FFFF hex

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the settings of the Latch Function object.

Bit Data name Setting
0 Latch Input 1 Enable 0: Disable the latch input 1.
1: Enable the latch input 1.
1 Latch Input 1 Trigger Condition 0: One-shot Mode
1: Continuous Mode
2 Latch Input 1 Trigger Selection 0: External input
1: Phase-Z input
8 Latch Input 2 Enable 0: Disable the latch input 2.
1: Enable the latch input 2.
9 Latch Input 2 Trigger Condition 0: One-shot Mode
1: Continuous Mode
10 Latch Input 2 Trigger Selection 0: External input
1

: Phase-Z input
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Index Subin- ;.Ig_ Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
7008 | --- Pulse Period Measure- - - - - - - -
ment Function
00 Number of Entries 1 *1 - USINT RO No -
01 Ch1 Pulse Period Mea- 0000 hex 0000 to 0007 | --- WORD RW Yes | N
surement Function hex
02 Ch2 Pulse Period Mea- 0000 hex 0000 to 0007 | --- WORD RW Yes | N
surement Function 2 hex

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the bit configuration of the Pulse Period Measurement object.

Bit

Data name

Description

Pulse Period Measurement Enable”

1: Pulse period measurement enabled.

0: Pulse period measurement disabled.

Pulse Period Measurement Value Clear 2

0 to 1: Pulse period measured value and pulse period
measurement counter are cleared.

flow Flag Clear?

Pulse Period Measurement Value Over-

cleared.

0 to 1: Pulse period measurement value overflow flag is

*1. If the Edge Detection Method parameter is set to 0, the function is disabled regardless of the status of this

bit.

*2. This can be performed only when pulse period measurement is enabled.

I Other Objects

Index Subin- al|l|(3) Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5000 |--- Counter Type - --- - -
00 Number of Entries 1 *1 - USINT RO No -
01 Ch1 Counter Type 0 Oor1 USINT RW No Y
02 Ch2 Counter Type *2 0 0 or 1 -—= USINT RW NO Y

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

+ Set this object to the counter type.
» The following table shows the settings for the Counter Type object.

Set value Description

0

Ring counter

1

Linear counter

NX-series Position Interface Units User’s Manual (W524)

s)si1399[q0 2-v

s)un nduj Jepooug [eluswaIou| Z-z-y




Appendices

Index Subin- allll?» Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5001 - Maximum Counter - - - - - - -
Value
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Maximum Coun- | 2147483647 |1 to pulse DINT RwW No Y
ter Value 2147483647
02 Ch2 Maximum Coun- | 2147483647 |1to pulse DINT RW No Y
*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.
» Set this object to the maximum value of the counter.
+ The maximum value is the same for either a ring counter or linear counter.
Index Subin- allll?) Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5002 |-- Minimum Counter - - -
Value
00 Number of Entries 1 *1 -— USINT RO No -—
01 Ch1 Minimum Coun- | —2147483648 | -214748364 | pulse DINT RW No |Y
ter Value 8to0
02 Ch2 Minimum Coun- | 2147483648 | —214748364 | pulse DINT RwW No |Y
ter Value 2 8100
*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.
» Set this object to the minimum value of the counter.
* The maximum value is the same for either a ring counter or linear counter.
Index Subin- al|l|?, Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5003 |-- Pulse Input Method --- - -
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Pulse Input Method | 2 1to4 USINT RW No |Y
02 Ch2 Pulse Input Method "2 | 2 1to 4 USINT RW No |Y

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the settings for the Pulse Input Method object.

Set value Description
0 Not Supported
1 Phase differential pulse (x2)
2 Phase differential pulse (x4)
3 Pulse + Direction
4 Up and Down pulses
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Index Subin- allllc;_ Data
dex Object name Default Data range | Unit | Datatype | Access attri-
(hex) cat-
(hex) . bute
ion
5004 | --- Time Window - -—- - - - --- ---
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Time Window 0 0to 65535 | ms UINT RW No N
02 Ch2 Time Window 2 |0 0to 65535 | ms UINT RW No |N

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

s)si1399[q0 2-v

+ Set this object to the time window for pulse rate measurement.
+ Set this parameter to 0 to disable pulse rate measurement.

Index Subin- al|l|(:,- Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat- >
(hex) . bute N
ion o
5005 |--- Average Processing - - 3
Times g
00 Number of Entries " *1 - USINT RO No |-- g
[V
01 Ch1 Average Process- | 0 0to 100 Times | USINT RW No N ro-.
ing Times 8
Q
02 Ch2 Average Process- | 0 0to 100 Times | USINT RW No N ]
ing Times 2 B
*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or S
&

NX-EC0222 are 2.
*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

+ Set this object to the average processing times for pulse rate measurement.
» Set this object to 0 to disable average processing.

Index Subin- Data allllz Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5006 | --- Edge Detection Method | --- -
00 Number of Entries 1 *1 - USINT RO No -
01 Ch1 Edge Detection 0 Oto3 - USINT RW No Y
Method
02 Ch2 Edge Detection 0 0Oto3 - USINT RW No Y
Method 2

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the settings for the Edge Detection Method object.

Set value Description
0 Disable the function.
1 Measure every rising edge.
2 Measure every falling edge.
3 Measure every rising and falling edge.
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Index | SURin- Data allll?a Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5011 - Encoder Count Direction | --- - - - - - -
00 Number of Entries 1 *1 -—- USINT RO No -
01 Ch1 Encoder Count 0 Oor1 -—- USINT RW No Y
Direction
02 Ch2 Encoder Count 0 Oor1 - USINT RW No Y
Direction 2

*1. The values for the NX-EC0112, NX-EC0122, NX-EC0132, or NX-EC0142 are 1. The values for the NX-EC0212 or
NX-EC0222 are 2.

*2. This object does not exist on the NX-EC0112, NX-EC0122, NX-EC0132, and NX-EC0142.

» The following table shows the settings of the Encoder Counter Direction object.

Set value Description
0 Positive direction of phase A
1 Positive direction of phase B
Index Subin- Data allll?)- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5012 | --- External Input O Function | --- - - - - - -—-
Selection
00 Number of Entries 1M 1*1 --- USINT RO No |-
01 Ch1 External Input 0 0 Oto4 -—- USINT RW No Y
Function Selection

*1. Setting is not possible for the NX-EC0212 and NX-EC0222.

» The following table shows the settings for the External Input 0 object.

Set value

Description

0 General input (factory default)
1 Latch input 1

2 Latch input 2

3 Gate input

4 Reset input

|E| Precautions for Correct Use

Except for the general input setting, you cannot set more than one of the external inputs 0
through 2 to the same setting. If the same setting is used for more than one external input, all
external inputs 0 through 2 are disabled and an External Input Setting Error event will occur.
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Index | SuPin- Data allllcc: Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5013 | --- External Input 0 Logic - - - - - - -
Selection
00 Number of Entries 11 11 -— USINT RO No |-
01 Ch1 External Input 0 Logic | 0 Oor1 --- USINT RW No |Y
Selection z
*1. Setting is not possible for the NX-EC0212 and NX-EC0222. g
s
Q
» The following table shows the logic settings for the External Input O object. C
[7]
@
Set value Description
0 N.O. (Normally open)
1 N.C. (Normally close)
Index | SUPin- Data allll?a _| Data >
dex Object name Default Unit Data type | Access attri- R
(hex) range cat- _
(hex) . bute 5
ion g
5014 | --- External Input 1 Function | --- - - - - - - 3
Selection &
00 Number of Entries 1M 1*1 -- USINT RO No |-- m
Q
01 Ch1 External Input 1 0 Oto4 - USINT RW No Y %
Function Selection =
*1. Setting is not possible for the NX-EC0212 and NX-EC0222. 2
5
@

» The following table shows the settings for the External Input 1 object.

Set value Description
0 General input (factory default)
1 Latch input 1
2 Latch input 2
3 Gate input
4 Reset input

m Precautions for Correct Use

Except for the general input setting, you cannot set more than one of the external inputs 0
through 2 to the same setting. If the same setting is used for more than one external input, all
external inputs 0 through 2 are disabled and an External Input Setting Error event will occur.
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Index | SuPin- Data alllg Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5015 |- External Input 1 Logic - - - - - - -
Selection
00 Number of Entries 11 1" - USINT RO No |-
01 Ch1 External Input 1 0 Oor1 -—- USINT RW No Y
Logic Selection
*1. Setting is not possible for the NX-EC0212 and NX-EC0222.
» The following table shows the logic settings for the External Input 1 object.
Set value Description
0 N.O. (Normally open)
1 N.C. (Normally close)
Index | SuPin- Data alllg Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5016 | -- External Input 2 Function | --- - - - - - -
Selection
00 Number of Entries 11 11 - USINT RO No |--
01 Ch1 External Input 2 0 Oto4 -—- USINT RW No Y
Function Selection

*1. Setting is not possible for the NX-EC0212 and NX-EC0222.

« The following table shows the settings for the External Input 2 object.

Set value Description
0 General input (factory default)
1 Latch input 1
2 Latch input 2
3 Gate input
4 Reset input

m Precautions for Correct Use

Except for the general input setting, you cannot set more than one of the external inputs 0
through 2 to the same setting. If the same setting is used for more than one external input, all
external inputs 0 through 2 are disabled and an External Input Setting Error event will occur.
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Index | SuPin- Data allllcc: Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5017 | --- External Input 2 Logic - - - - - - -
Selection
00 Number of Entries 11 11 -— USINT RO No |-
01 Ch1 External Input 2 Logic | 0 Oor1 --- USINT RW No |Y
Selection z
*1. Setting is not possible for the NX-EC0212 and NX-EC0222. g
s
Q
» The following table shows the logic settings for the External Input 2 object. C
[7]
@
Set value Description
0 N.O. (Normally open)
1 N.C. (Normally close)

A-2-3  SSI Input Units

This section describes the product information objects, 1/0 allocation objects, and message communi-
cations objects for SSI Input Units.

spun indul ISS €-2-Y

I Unit Information Objects

These objects are related to product information.

. /10
Index | SUPin- allo- | D31
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
1000 -—- NX Bus Identity informa- | --- - - - -—- - -—-
tion
00 Number of Entries 7 7 --- USINT RO No ---
02 Model 1 --- ARRAY RO No
[0..11] OF
BYTE
06 Unit Version 2 - - UDINT RO No -
1001 - Production Info
00 Number of Entries 4 4 -—- USINT RO No -—-
01 Lot Number *3 00000000 to --- UDINT RO No
FFFFFFFF hex

*1. This returns the model of the Unit in ASCII. If all 12 bytes are not required, the remaining bytes are filled with spaces ($20).

*2. Bits 24 to 31: Integer part of the unit version
Bits 16 to 23: Decimal part of the unit version
Bits 0 to 15: Reserved

*3. Bits 24 to 31: Day of month of manufacture
Bits 16 to 23: Month of manufacture
Bits 8 to 15: Year of manufacture
Bits 0 to 7: Reserved

NX-series Position Interface Units User’s Manual (W524) A-43



Appendices

I 1/0 Allocation Objects

The following objects are assigned to I/O or used in message communications.

If you assign any of the objects that are described below to I/O, you can no longer access those objects
with the Read NX Unit Object instruction or the Write NX Unit Object instruction.

Refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for information on the Read
NX Unit Object instruction or the Write NX Unit Object instruction.

Index Subin- 110 Data
dex Object name Default Data range Unit Data type | Access | alloca- | attri-
(hex) )
(hex) tion bute
6000 | --- SSI Status --- --- ---
00 Number of Entries | *1 *1 - USINT RO No -
01 Ch1 SSI Status 00 hex 00 to FF hex - BYTE RO Yes
02 Ch2 SSI Status 2 | 00 hex 00 to FF hex ~-- BYTE RO Yes -—-

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

» The following table shows the bit configuration of the SSI Status object.

Bit Status name Description
0 Data Refresh Status This bit indicates when the position data changes from its
previous value. This bit toggles between 0 and 1 every time
the data changes.
1 SSI Communications Error Status 1: Error occurred.

0: No errors occurred.
2 SSI| Communications Enabled”! 1: SSI communications enabled.

0: SSI communications disabled.

*1. The status of this bit depends on the value of the SSI Communications Enable bit in the SSI Operation
Command object. Refer to SS/ Operation Command on page 7-35 for information on the SSI Operation
Command object.

@ Additional Information

The error status in the SSI Status object and the SSI Communications Error Code object are
both set to 0 when the data is received without an error.

Index Subin- al|l|?,- Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6002 | --—- Encoder Present Position | --- - -
00 Number of Entries 1 *1 -—- USINT RO No -—-
01 Ch1 Encoder Present 0 -2147483648t0 | --- DINT RO Yes |---
Position 2,147,483,647
02 Ch2 Encoder Present 0 -2147483648t0 | --- DINT RO Yes |---
Position "2 2147483647

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

A-44 NX-series Position Interface Units User’s Manual (W524)



Appendices

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

Index Subin- al|l|?,- Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6008 | --- SSI Communications - - - - - - -
Error Code
00 Number of Entries *1 *1 - USINT RO No -
01 Ch1 SSI Communications | 00 hex 00 to FF hex | --- BYTE RO Yes | ---
Error Code z
02 Ch2 SSI Communications | 00 hex 00 to FF hex | --- BYTE RO Yes | --- o
Error Code 2 ‘%
=
o
»

» The error code shows the communications status in each cycle. A value of 0 is returned on success,
or the error code is returned on failure.

An SSI Communications Error event occurs when there is an SSI communications error, so you can
check the error code in the attached information.

» The following table shows the bit configuration of the SSI Communications Error Code object.

Bit Status name

No error

Communications preparation incomplete
Frame Error

Parity Error

Communications timeout

Out of range for position difference

spun indul ISS €-2-V
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@ Additional Information

The error status in the SSI Status object and the SSI Communications Error Code object are
both set to 0 when the data is received without an error.

ey | SUPIN- allll?) Pata
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6009 | --- Status Data - - - -
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Status Data 00000000 | 00000000 to --- DWORD |RO Yes |-
hex FFFFFFFF hex
02 Ch2 Status Data 2 00000000 | 00000000 to - DWORD |RO Yes |-
hex FFFFFFFF hex

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.
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Index Subin- al|l|?,_ Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
600A | --- Encoder Present Position | --- - - - - - -
Refresh Count
00 Number of Entries *1 *1 - USINT RO No -
01 Ch1 Encoder Present 0 0 to 65535 --- UINT RO Yes |---
Position Refresh Count
02 Ch2 Encoder Present 0 0 to 65535 - UINT RO Yes | ---
Position Refresh Count "2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

» This bit is incremented by 1 every time the present value is refreshed. The value returns to 0 after it
exceeds 65,535.

1/0
Index Subin- Data allo- Data
dex Object name Default Data range Unit Access attri-
(hex) type cat-
(hex) . bute
ion
6010 | --- Time Stamp --- --- --- --- ---
00 Number of Entries 1 *1 - USINT RO No -
01 CH1 Time Stamp 0 0000000000000000 to | --- ULINT RO Yes |-
FFFFFFFFFFFFFFFF
hex
02 CH2 Time Stamp 2 0 0000000000000000 to | --- ULINT RO Yes |-
FFFFFFFFFFFFFFFF
hex
*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.
« This object gives the times when the present value data was changed.
Index Subin- ;.Ig- Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
7000 |- SSI Operation Command | --- -—
00 Number of Entries 1 *1 --- USINT RO No |--
01 Ch1 SSI Operation Com- | 0000 hex 0000 to -—- WORD RW Yes | N
mand FFFF hex
02 Ch2 SSI Operation Com- | 0000 hex 0000 to -—- WORD RW Yes | N
mand 2 FFFF hex

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

» The following table shows the bit configuration of the SSI Operation Command object.

Description
1: SSI communications enabled.

Data name
SSI| Communications Enable

Bit

0: SSI communications disabled.
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Index Subin- Data allllcc:- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) : bute
ion
5000 - Baud Rate - - - - - - -
00 Number of Entries 1 *1 --- USINT RO No |---
01 Ch1 Baud Rate 4 Oto7 - USINT RW No |Y
02 Ch2 Baud Rate 2 4 Oto7 --- USINT RwW No |Y
*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.
» The following table shows the settings of the Baud Rate object.
Set value Description
0 100 kHz
1 200 kHz
2 300 kHz
3 400 kHz
4 500 kHz
5 1.0 MHz
6 1.5 MHz
7 2.0 MHz
Index | SUPin- Data allll?)- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5001 |--- SSI Communications -
Start-UP Time
00 Number of Entries 1 *1 - USINT RO No ---
01 Ch1 SSI Communications | 0 Oto3 --- USINT RW No Y
Startup Time
02 Ch2 SSI Communications | 0 Oto3 --- USINT RW No Y

Startup Time 2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the wait time until SSI communications are started from the time that I/O power is

supplied to the SSI Encoder Unit after the power supply is turned ON or after the NX Unit is restarted

after the SSI Input Unit starts operation.
» The following table shows the settings for the SSI Communications Start-up Time object.

Set value Description
0 2,000 ms
1 1,050 ms
2 500 ms
3 No delay
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Index Subin- allllg- Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5002 |- Wait Time for Receive - - - -— - - -
Enabled
00 Number of Entries 1 *1 - USINT RO No |---
01 Ch1 Wait Time for 0 0 to 9999 10 us UINT RW No |Y
Receive Enabled
02 Ch2 Wait Time for 0 0 to 9999 10 us UINT RW No |Y
Receive Enabled 2
*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.
» Set this object to the wait time until the next frame can be sent.
Index Subin- allll?a Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5003 | --- Monoflop Time ---
00 Number of Entries 1 *1 - USINT RO No -
01 Ch1 Monoflop Time 4 1 to 9999 10 us UINT RW No |Y
02 Ch2 Monoflop Time "2 4 1 to 9999 10 us UINT RW No |Y

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the duration from when the last clock is sent until the high level is confirmed on the

data line.
Index Subin- allllg- Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5004 - Conversion Wait Time --- - --- - - - -
00 Number of Entries 1 *1 - USINT RO No |--
01 Ch1 Conversion Wait 0 0to 64 -—- USINT RW No |Y
Time
02 Ch2 Conversion Wait 0 0to 64 -—- USINT RW No |Y

Time "2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the wait time from the falling edge of the first clock signal to the rising edge.

Wait time = Clock period x Set value
« If the object is set to 0, the wait time is half of the clock period.
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Index Subin- allllc:)_ Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5005 |- Valid Data Length - - - - - - -
00 Number of Entries 1 *1 - USINT RO No |-
01 Ch1 Valid Data Length 25 11to 32 Bit USINT RW No |Y
02 Ch2 Valid Data Length 2 | 25 1to 32 Bit USINT RW No |Y

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the valid data length for SSI data.

+ If the sum of the valid data length and the leading bits is greater than 32, SSI communications are
disabled and an SSI Data Setting Error event occurs.

Index Subin- al|l|?,_ Data
dex Object name Default | Data range Unit | Data type | Access attri-
(hex) cat- »
(hex) . bute N
ion w
5006 | --- Single-turn Data Start Bit | --- - - @
00 Number of Entries 1 *1 --- USINT RO No |--- 3
01 Ch1 Single-turn Data Start | 12 0to 31 --- USINT RW No |Y é
Bit 2.
(2]
02 Ch2 Single-turn Data Start | 12 0to 31 --- USINT RW No |Y
Bit 2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the start bit position for single-turn data.

s)si1399[q0 2-v

+ If the sum of the values set for the Single-turn Data Start Bit and the Single-turn Data Length objects
is greater than the Valid Data Length object, SSI communications are disabled and an SSI Data Set-
ting Error event occurs.

Index Subin- allll?)- Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5007 | --- Single-turn Data Length | --- -—- - - -—- -—- -—-
00 Number of Entries 1 *1 - USINT RO No |-
01 Ch1 Single-turn Data 13 0to 32 Bit USINT RW No |Y
Length
02 Ch2 Single-turn Data 13 0to 32 Bit USINT RW No |Y
Length 2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

» Set this object to the data length for single-turn data.

* If the sum of the values set for the Multi-turn Data Length, Single-turn Data Length, and Status Data
Length objects is greater than 32, SSI communications are disabled and an SSI Data Setting Error
event occurs.
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Index Subin- al|l|?,_ Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5008 | --- Multi-turn Data Start Bit ---
00 Number of Entries 1 *1 - USINT RO No |--
01 Ch1 Multi-turn Data Start Bit | 0 0 to 31 - USINT RW No |Y
02 Ch2 Multi-turn Data Start Bit | 0 0to 31 USINT RW No |Y
*2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set the start bit position for multi-turn data.

+ If the sum of the values set for the Multi-turn Data Start Bit and the Multi-turn Data Length objects is
greater than the Valid Data Length object, SSI communications are disabled and an SSI Data Setting
Error event occurs.

Index Subin- ;{.?,. Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5009 |--- Multi-turn Data Length - - -
00 Number of Entries 1 *1 USINT RO No |---
01 Ch1 Multi-turn Data 12 0to 32 Bit USINT RW No |Y
Length
02 Ch2 Multi-turn Data 12 0to 32 Bit USINT RwW No |Y
Length 2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the data length for multi-turn data.

« If the sum of the values set for the Multi-turn Data Length, Single-turn Data Length, and Status Data
Length objects is greater than 32, SSI communications are disabled and an SSI Data Setting Error
event occurs.

Index Subin- al|l|?, Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
500A |- Status Data Start Bit - - -
00 Number of Entries 1 *1 --- USINT RO No |---
01 Ch1 Status Data Start Bit 0 0 to 31 - USINT RW No |Y
02 Ch2 Status Data Start Bit 2 | 0 0to 31 USINT RW No |Y

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

« Set this object to the start bit position for status data.

« If the sum of the values set for the Status Data Start Bit and the Status Data Length objects is greater
than the Valid Data Length object, SSI communications are disabled and the SSI Data Setting Error
event occurs.
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Index Subin- al|l|c:,_ Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
500B | --- Status Data Length - - - - -
00 Number of Entries 1 *1 --- USINT RO No |---
01 Ch1 Status Data Length | 0 0to 32 Bit USINT RW No |Y
02 Ch2 Status Data Length | 0 0to 32 Bit USINT RW No |Y
2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

s)si1399[q0 2-v

» Set this object to the data length for status data.

+ If the sum of the multi-turn data length, single-turn data length, and status data length is greater than
32, SSI communications are disabled and an SSI Data Setting Error event occurs.

Index Subin- allll(c)a- Data >
dex Object name Default Data range Unit Data type | Access attri- N
(hex) cat- o
(hex) . bute n
ion 0
500C | --- Leading Bits - - - - - 3
00 Number of Entries *1 *1 - USINT RO No |-- é
01 Ch1 Leading Bits 0 0 to 31 Bit USINT RwW No |Y %

02 Ch2 Leading Bits "2 0 0to 31 Bit USINT RW No |Y

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the leading bits for SSI data.

+ If the sum of the valid data length and the leading bits is greater than 32, SSI communications are
disabled and an SSI Data Setting Error event occurs.

Index Subin- Data allll?) Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
500D | --- Parity Check -—
00 Number of Entries " *1 - USINT RO No -
01 Ch1 Parity Check 0 Oto2 USINT RW No |Y
02 Ch2 Parity Check 2 0 Oto2 - USINT RwW No |Y

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

» The following table shows the settings for the Parity Check object.

Set value Description
0 No check
1 Even parity check
2 Odd parity check
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Index Subin- allll?» Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
500E | --- Encoder Resolution - - - -— - - -
00 Number of Entries 1 *1 --- USINT RO No ---
01 Ch1 Encoder Resolu- |0 0 to 4,294,967,295 | --- UDINT RwW No |Y
tion
02 Ch2 Encoder Resolu- | 0 0to 4,294,967,295 | --- UDINT RwW No |Y
tion "2

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

+ Set this object to the resolution for single-turn data.
« If this object is set to 0, the resolution is the maximum setting value for single-turn data + 1.

« If the resolution is greater than the range represented by the value set for the Single-turn Data Length
object, SSI communications are disabled and an SSI Data Setting Error event occurs.

Index Subin- allllct)) Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
500F | --- Coding Method - - ---
00 Number of Entries 1 *1 - USINT RO No ---
01 Ch1 Coding Method 3 Oto4 - USINT RW No Y
02 Ch2 Coding Method "2 3 Oto 4 -—- USINT RwW No |Y

*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.

» The following table shows the settings for the Coding Method Setting object.

Set value Description

No change

Output binary codes.

Change gray codes to binary codes.
Change binary codes to present values.
Change gray codes to present values.

AlWIN|~|O
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Index Subin- al|l|c:,_ Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5010 |--- Position Variation Limit - --- --- --- - --- -
00 Number of Entries 1 *1 - USINT RO No |---
01 Ch1 Position Variation 0 Oto - DINT RW No |Y
Limit 2147483647
02 Ch2 Position Variation 0 Oto - DINT RW No |Y
Limit 2 2147483647
*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.
+ Set this object to the limit to the change in position from the previous position data.
+ Set this object to 0 to disable the function.
Index Subin- allll?)- Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5011 | --- Encoder Count Direction | No --- --- --- -—- - -—-
00 Number of Entries 1 *1 --- USINT RO No -
01 Ch1 Encoder Count 0 Oor1 --- USINT RW No Y
Direction
02 Ch2 Encoder Count 0 Oor1 - USINT RW No Y
Direction 2
*1. The values for the NX-ECS112 are 1. The values for the NX-ECS212 are 2.
*2. This object does not exist on the NX-ECS112.
» The following table shows the settings of the Encoder Counter Direction Setting object.
Set value Description
0 Not to invert the sign.
1 Invert the sign.
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A-2-4  Pulse Output Units

This section describes the product information objects, I/O allocation objects, and message communi-
cations objects for the Pulse Output Unit.

I Unit Information Objects

These objects are related to product information.

. 1/0
Index Subin- allo- Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
1000 | --- NX Bus Identity informa- | --- - - - - - -
tion
00 Number of Entries 7 7 --- USINT RO No |---
02 Model 1 ARRAY RO No |--
[0..11] OF
BYTE
06 Unit Version 2 -— -— UDINT RO No |-
1001 | --- Production Info
00 Number of Entries 4 4 --- USINT RO No |---
01 Lot Number *3 00000000 to UDINT RO No |-
FFFFFFFF hex

*1. This returns the model of the Unit in ASCII. If all 12 bytes are not required, the remaining bytes are filled with spaces ($20).

*2. Bits 24 to 31: Integer part of the unit version
Bits 16 to 23: Decimal part of the unit version
Bits 0 to 15: Reserved

*3. Bits 24 to 31: Day of month of manufacture
Bits 16 to 23: Month of manufacture
Bits 8 to 15: Year of manufacture
Bits 0 to 7: Reserved
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I 1/0 Allocation Objects

The following objects are assigned to I/O or used in message communications.

If you assign any of the objects that are described below to 1/0, you can no longer access those objects
with the Read NX Unit Object instruction or the Write NX Unit Object instruction.

Refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502) for information on the Read
NX Unit Object instruction or the Write NX Unit Object instruction.

s
Index Subin- Data allll?» Data 9
dex Object name Default Unit Data type | Access attri- ®
(hex) range cat- Q
(hex) . bute -
ion -
6000 |--- Statusword - @
00 Number of Entries 1 1 - USINT RO No -
01 Ch1 Statusword 0070 hex 0000 to - WORD RO Yes |---
00FF hex
» The following table shows the bit configuration of the Encoder Counter Status object. >
i
Bit Status name -
0 Ready to Switch ON %
1 Switched ON %
2 Operation Enabled g
3 Fault S
4 Voltage Enabled @
5 Quick Stop Done
6 Switch ON Disabled
Index Subin- allll?>- Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6001 - External Input Status - - - - - - -
00 Number of Entries 1 1 - USINT RO No |-
01 Ch1 External Input Sta- | 00 hex 00 to BYTE RO Yes | ---
tus FF hex

» The following table shows the bit configuration of the External Input Status object.

Bit Status name Description

0 External Input 0 Status 1: External input 0 ON.
0: External input 0 OFF.

1 External Input 1 Status 1: External input 1 ON.
0: External input 1 OFF.

Note You can use the External Input Status object to monitor the ON/OFF status, regardless of the device setting
of the external input.
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Index | SuPin- Data allll?a Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
6002 | -- Command Present Posi- | --- - - - - - -
tion
00 Number of Entries 1 1 - USINT RO No -
01 Ch1 Command Present | 0000 hex 0000 to --- DINT RO Yes |---
Position O00FF hex
Index Subin- Data allllcc)) Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) : bute
ion
6004 | --- Latch Status --- - -
00 Number of Entries 1 1 - USINT RO No -
01 Ch1 Latch Status 0000 hex 0000 to - WORD RO Yes |---
FFFF hex
» The following table shows the bit configuration of the Latch Status object.
Bit Status name Description
0 Latch Input 1 Enabled ™ 1: Latch Input 1 enabled.
0: Latch Input 1 disabled.
1 Latch Input 1 Completed Flag™ 1: Data was latched for Latch Input 1.
0: No data was latched for Latch Input 1
8 Latch Input 2 Enabled™ 1: Latch Input 2 enabled.
0: Latch Input 2 disabled.
9 Latch Input 2 Completed Flag™ 1: Data was latched for Latch Input 2.
0: No data was latched for Latch Input 2
*1. This bit changes according to the setting of the Latch Input 1 Enable bit for latching. Refer to Latch Func-
tion on page 8-38 for information on latching.
*2. This bit is cleared when the Latch Input 1 Enable bit changes from 1 to 0.
*3. This bit changes according to the setting of the Latch Input 2 Enable bit for latching. Refer to Latch Func-
tion on page 8-38 for information on latching.
*4. This bit is cleared when the Latch Input 2 Enable bit changes from 1 to 0.
Index Subin- al|l|(3, Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6005 |--- Latch Input 1 Data --- -
00 Number of Entries 1 1 - USINT RO No -
01 Ch1 Latch Input 1 Data 0 —2147483648to | - DINT RO Yes |-
2147483647

» The value latched by Latch Input 1 from external input 0 is displayed.
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Index Subin- aIIII(c)>- Data
dex Object name Default Data range Unit | Data type | Access attri-
(hex) cat-
(hex) . bute
ion
6006 | --- Latch Input 2 Data --- - - --- ---
00 Number of Entries 1 1 --- USINT RO No ---
01 Ch1 Latch Input 2 Data 0 —2147483648t0 | --- DINT RO Yes |-
2147483647
. . - >
» The value latched by latch input 2 from external input 1 is displayed. o
g
Index Subin- Data aIIII(c)) Data g
dex Object name Default Unit Data type | Access attri- =
(hex) range cat- 2
(hex) . bute @
ion
7000 |--- Controlword - -
00 Number of Entries 1 1 -— USINT RO No -—
01 Ch1 Controlword 0000 hex 0000 to --- WORD RW Yes |N
00OFF hex >
N
» The following table shows the bit configuration of the Controlword object. z
c
Bit Data name ﬁ
0 Switch ON =
1 Enable Voltage i
2 Quick Stop Done g_
3 Enable Operation
7 Fault Reset
Index Subin- Data allll?a Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
7001 - External Output No - - - - -—- -—-
00 Number of Entries 1 1 --- USINT RO No -—-
01 Ch1 External Output 00 hex 00 to 01 - BYTE RW Yes |N
hex
» The following table shows the settings of the External Output object.
Bit Data name Description
0 External output 1: Output ON
0: Output OFF
Index Subin- al|l|?,. Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
7002 |- Command Position - - -
00 Number of Entries 1 1 -— USINT RO No -—
01 Ch1 Command Position |0 —2147483648to | --- DINT RW Yes |N
2147483647

NX-series Position Interface Units User’s Manual (W524) A -57



Appendices

Index Subin- al|l|?,- Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
7003 - Command Velocity - - -—- - - - -
00 Number of Entries 1 --- USINT RO No ---
01 Ch1 Command Velocity |0 —214748364810 | pps DINT RwW Yes |N
2147483647
% Additional Information
The command velocity is only used when the Output Mode Selection parameter is set to a
velocity-continuous pulse output.
For position-synchronous pulse output, the set value for the Command Velocity object is
ignored.
The command velocity for velocity-continuous pulse output is signed 32-bit (DINT) data. How-
ever, the set value itself is handled as an absolute value, regardless of the sign. The pulse out-
put direction is determined by the sign of the command position.
. /O
Index Subin- Data allo- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
7004 | --- Latch Function No - - - -—- -—- -—-
00 Number of Entries 1 1 - USINT RO No |--
01 Ch1 Latch Function 0000 hex 0000 to --- WORD RW Yes |N
FFFF hex

« If a latch has not been assigned to an external input, no latch operation is performed.
» The following table shows the settings of the Latch Function object.

Bit Data name Description
0 Latch Input 1 Enable 1: Enable the latch input 1.
0: Disable the latch input 1.
1 Latch Input 1 Trigger Condition 0: One-shot Mode
1: Continuous Mode
2 Latch Input 1 Trigger Selection 0: External input
1: Phase-Z input.*1
6 Latch Input 1 Motion Stop Enable 0: No stop
1: Immediate stop
8 Latch Input 2 Enable 1: Enable the latch input 2.
0: Disable the latch input 2.
9 Latch Input 2 Trigger Condition 0: One-shot Mode
1: Continuous Mode
10 Latch Input 2 Trigger Selection 0: External input
1: Phase-Z input.”
14 Latch Input 2 Motion Stop Enable 0: No stop
1: Immediate stop

*1. The Pulse Output Unit does not have a phase-Z input. If you use the latch function,
set the Latch Input 1 Trigger Selection and Latch Input 2 Trigger Selection bits to
0. Latch inputs are not detected if you set these bits to 1.
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Index Subin- Data allll?a- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5000 |--- Pulse Output Method No -—- - - -—- - -—-
00 Number of Entries 1 1 --- USINT RO No ---
01 Ch1 Pulse Output Method | 0 Oor1 --- USINT RW No Y
» The following table shows the settings for the Pulse Output Method object.
Set value Description
0 Forward/reverse direction pulse
1 Pulse + Direction
Index Subin- Data allll?)- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5001 -—- Output Mode Selection No - - -—- -—- -—- -—-
00 Number of Entries 1 1 - USINT RO No -
01 Ch1 Output Mode Selec- |0 Oor1 USINT RW No Y
tion
» The following table shows the settings for the Output Mode Selection object.
Set value Description
0 Position-synchronous pulse output
(for servomotor control)
1 Velocity-continuous pulse output (for
stepping motor control)
Index Subin- Data allll?)- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5002 - Pulse Direction Change | --- - - - - - -
Delay
00 Number of Entries 1 1 - USINT RO No -
01 Ch1 Pulse Direction 5 51t04,000 |us UINT RW No Y
Change Delay
+ Set this object to the pulse direction change delay.
» This setting is valid only for velocity-continuous pulse output.
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Index | SUPin- Data allll?a Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5012 - External Input O Function | --- - - - - - -
Selection
00 Number of Entries 1 1 --- USINT RO No ---
01 Ch1 External Input 0 1 Oor1 -—- USINT RW No Y
Function Selection
» The following table shows the settings for the External Input 0 Function Selection object.
Set value Description
0 General input
1 Latch input 1
» To use the latch, you must set the Latch Input 2 Trigger Selection bit to 0 (external input).
Index Subin- Data allll?» Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5013 | --- External Input O Logic - - - - - - -
Selection
00 Number of Entries 1 1 -— USINT RO No -
01 Ch1 External Input 0 0 Oor1 - USINT RwW No Y
Logic Selection
» The following table shows the settings for the External Input 1 Logic Selection object.
Set value Description
0 N.O. (Normally open)
1 N.C. (Normally close)
Index Subin- al|l|?,- Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5014 | --- External Input 1 Func- -—- - -—- -—- -—- - -
tion Selection
00 Number of Entries 1 1 -— USINT RO No -—
01 Ch1 External Input 1 1 Oor1 - USINT RW No Y
Function Selection

» The following table shows the settings for the External Input 1 Function Selection object.

Set value Description
0 General input
1 Latch input 2

» To use the latch, you must set the Latch Input 2 Trigger Selection bit to 0 (external input).
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Index Subin- allllg- Data
dex Object name Default Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5015 | --- External Input 1 Logic --- - - - - - -—-
Selection
00 Number of Entries 1 1 --- USINT RO No -—-
01 Ch1 External Input 1 0 Oor1 - USINT RW No Y
Logic Selection >
N
» The following table shows the settings for the External Input 1 Logic Selection object. g
[+
Q
Set value Description E
0 N.O. (Normally open) @
1 N.C. (Normally close)
Index | SuPin- Data alllg Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat- >
(hex) . bute g
ion z
5018 --- External Output O Func- | --- - -—- - --- --- --- -
tion Selection %
00 Number of Entries 1 1 - USINT RO No - o
01 Ch1 External Output 0 0 Oor1 USINT RW No |Y g
Function Selection c
» The following table shows the settings for the External Output 0 Function Selection object. !
Set value Description
0 General output
1 Error counter reset output
Index Subin- Data allll?a- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5019 --- External Output O Logic | --- --- --- --- --- --- -
Selection
00 Number of Entries 1 1 --- USINT RO No -
01 Ch1 External Output 0 0 Oor1 USINT RW No |Y
Logic Selection
» The following table shows the settings for the External Output O Logic Selection object.
Set value Description
0 N.O. (Normally open)
1 N.C. (Normally close)
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I
Index | SUPin- Data alll?>- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) . bute
ion
5020 |--- Load Rejection Output No - -—- -—- -—- -—- -
Setting
00 Number of Entries 1 1 --- USINT RO No -
01 Ch1 Load Rejection Out- | 0 Oor1 --- USINT RW No Y
put Setting
» The following table shows the settings for the Load Rejection Output Setting object.
Set value Description
0 Immediate stop
1 Deceleration stop with set deceleration
rate
1
Index Subin- alll?)- Data
dex Object name Default | Data range Unit Data type | Access attri-
(hex) cat-
(hex) . bute
ion
5021 - Deceleration at Load - - - - --- --- -
Rejection
00 Number of Entries 1 1 - USINT RO No ---
01 Ch1 Deceleration at 0 0to ms UDINT RW No Y
Load Rejection 500,000,000
» This object sets the deceleration rate used when the Load Rejection Output Setting object is set to
Deceleration stop with set deceleration rate.
» The deceleration rate sets the time for deceleration from the pulse output maximum velocity
(500 kpps).
. /o]
Index Subin- Data allo- Data
dex Object name Default Unit Data type | Access attri-
(hex) range cat-
(hex) : bute
ion
5022 | --- Number of Synchroniza- | --- - - - - - -
tion Command Interpola-
tions
00 Number of Entries 1 1 --- USINT RO No ---
01 Ch1 Number of Synchro- | 2 0to 16 Interpola- | UINT RW No Y
nization Command Inter- tions
polations

» This object sets the maximum number of interpolations for missing synchronization commands.
+ Set this object to 0 to disable the function.
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A-3 Dimensions

This section gives the dimensions of the Position Interface Units.

Unit width Model Dimensions (mm)
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*1. The dimension is 1.35 mm for Units with lot numbers through December 2014.
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A-4 Terminal Block Model Numbers

This appendix describes how to interpret Terminal Block model numbers and the Terminal Block mod-
els that are applicable to each Unit.

A-4-1 Model Number Notation

The Terminal Block model numbers are assigned based on the following rules.

Nx-TBOOOO

Product Type
TB: Terminal block

Terminal Specification
A: Column number indications A and B, no functional ground terminals
B: Column number indications C and D, no functional ground terminals
C: Column number indications A and B, functional ground terminals

Number of Terminals
08: 8 terminals
12: 12 terminals
16: 16 terminals

Other Specification
1: Terminal current capacity of 4 A
2: Terminal current capacity of 10 A

A-4-2 Model Number Table

The following table lists the Terminal Blocks

Terminal Block . Ground terminal Terminal current
No. of terminals .

model number mark capacity
NX-TBA081 8 None 4 A
NX-TBA121 12 None 4A
NX-TBA161 16 None 4A
NX-TBB121 12 None 4A
NX-TBB161 16 None 4A
NX-TBA082 8 None 10 A
NX-TBA122 12 None 10A
NX-TBA162 16 None 10 A
NX-TBB122 12 None 10 A
NX-TBB162 16 None 10 A
NX-TBC082 8 Provided 10 A
NX-TBC162 16 Provided 10 A

Note When you purchase a Terminal Block, purchase an NX-TBOOO2.
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A-5 Version Information

|
This section describes the compatibility between the versions of the Position Interface Units, Communi-

cations Coupler Units, CPU Units, and Sysmac Studio, and it provides information on specification
changes for each unit version.

I Compatibility for the Unit Versions of the Position Interface Units

This section describes the relationships between the versions of the Position Interface Units, and the
versions of the Communications Coupler Units, CPU Units, and Sysmac Studio.

® Interpreting the Version Combination Tables

The items that are used in the version combination tables are given below.

NX Units Corresponding versions
EtherCAT EtherNet/IP
. . Communica- Communica-
Model Unit version tions Cou- CPU Unit Sysmz.\c Stu- tions Cou- Sysma.c Stu-
. dio . dio
pler Unit pler Unit
This is the This is the This is the This is the This is the This is the This is the
model num- unit version of | unit version of | unit version of | version of the | unit version of | version of the
ber of the NX | the NX Unit. the EtherCAT | the Sysmac Stu- | the Ether- Sysmac Stu-
Unit. Coupler Unit | NJ/NX-series | dio that sup- | Net/IP Cou- dio that sup-
that supports | CPU Units ports the NX | pler Unit that | ports the NX
the NX Units. | that support Units, Ether- | supports the | Units and Eth-
the EtherCAT | CAT Coupler | NX Units. erNet/IP Cou-
Coupler Unit. | Unit, and pler Unit.
CPU Unit.

® Version Combination Tables

+ If you use any of the combinations of versions in the following table, you can use all of the func-
tions that are supported by that unit version of the Position Interface Unit. Use the versions (or
later/higher versions) that correspond to the models and unit versions of the NX Units that you will
use. You cannot use the specifications that were added or changed for the relevant NX Unit mod-
els and the unit versions unless you use the corresponding versions or later/higher versions.

+ If you use the corresponding versions given in the following table or later/higher versions, refer to
version information on the Communications Coupler Unit and CPU Unit.

Refer to Functions That Were Added or Changed for Each Unit Version on page A-67 for the functions
that are supported by each unit version of the Communications Coupler Units and Position Interface

Units.
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NX Units Corresponding versions !
EtherCAT EtherNet/IP
. . Communica- Com.muni-
Model Unit version T EERE CPU Unit Sysm'ac cations Sysm.ac
Unit Studio Coupfler Studio
Unit
NX-EC0112 Ver.1.1 Ver.1.1 2 Ver.1.06 2 Ver.1.10 Ver.1.0 Ver.1.10
Ver.1.2 Ver.1.12
NX-EC0122 Ver.1.0 Ver.1.07
Ver.1.1 Ver.1.08
Ver.1.2 Ver.1.12
NX-EC0132 Ver.1.1 Ver.1.10
Ver.1.2 Ver.1.12
NX-EC0142 Ver.1.0 Ver.1.07
Ver.1.1 Ver.1.08
Ver.1.2 Ver.1.12
NX-EC0212 Ver.1.1 Ver.1.10
Ver.1.2 Ver.1.12
NX-EC0222 Ver.1.0 Ver.1.07
Ver.1.1 Ver.1.08
Ver.1.2 Ver.1.12
NX-ECS112 Ver.1.0 Ver.1.07
Ver.1.1 Ver.1.08
Ver.1.2 Ver.1.12
NX-ECS212 | Ver.1.0 Ver.1.07
Ver.1.1 Ver.1.08
Ver.1.2 Ver.1.12
NX-PG0112 Ver.1.1 Ver.1.0 Ver.1.05 Ver.1.10 - -
Ver.1.2 Ver.1.12
NX-PG0122 Ver.1.0 Ver.1.06
Ver.1.1 Ver.1.08
Ver.1.2 Ver.1.12

*1. Some Units do not have all of the versions given in the above table. If a Unit does not have the specified ver-
sion, support is provided by the oldest available version after the specified version. Refer to the user’s manuals
for the specific Units for the relation between models and versions.

*2. You can use the following versions if time stamp refreshing is not used.
EtherCAT Coupler Unit: Version 1.0
NJ-series CPU Unit: Version 1.05
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I Functions That Were Added or Changed for Each Unit Version

» The following table shows the relationships between the unit versions/version of the NX Units, Com-
munications Coupler Units, CPU Units, and Sysmac Studio for changes in or additions to the func-

tions.
* You can use the added or changed functions with the versions given in the table or with later/higher >
versions. &
+ If you use the corresponding versions given in the following table or later/higher versions, refer to ver- §
sion information on the Communications Coupler Unit and CPU Unit. s
» Refer to Interpreting the Version Combination Tables on page A-65 for information on interpreting the %
table. 9
3
NX Units Corresponding versions ! §
EtherCAT EtherNet/IP
ch Com- Com-
; ange or . munica- muni-
Function addition Model vel:zilctn tions CPU rSnyaS‘; cations | Sysmac
Cou- Unit . Cou- Studio
e Studio Jr
Unit Unit
Task period pri- | Addition NX-ECO112 | Ver.1.2 |Ver1.3 |Ver.1.05 |Ver.1.13 |--- -
oritized refresh- NX-EC0122
"9 NX-EC0132
NX-EC0142
NX-EC0212
NX-EC0222
NX-ECS112
NX-ECS212
NX-PG0112
NX-PG0122
Restarting a Addition NX-EC0122 | Ver.11 |Ver1.2 |Ver.1.07 |Ver.1.08 | Ver.1.0 | Ver.1.10
specified NX NX-EC0142 *3
Unit 2 NX-EC0222
NX-ECS112
NX-ECS212
NX-PG0122
NX-EC0112 Ver.1.10 | Ver. 1.0 | Ver. 1.10
NX-EC0132
NX-EC0212
NX-PG0112
Monitoring total | Addition NX-EC0122 | Ver.1.1 |Ver1.2 |Ver1.05 |Ver1.08 |Ver1.0 |Ver1.10
power-ON NX-EC0142
time NX-EC0222
NX-ECS112
NX-ECS212
NX-PG0122
NX-EC0112 Ver.1.10 | Ver.1.0 |Ver.1.10
NX-EC0132
NX-EC0212
NX-PG0112
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.

*2.

*3.

*4.

Some Units do not have all of the versions given in the above table. If a Unit does not have the specified ver-
sion, support is provided by the oldest available version after the specified version. Refer to the user’s manu-
als for the specific Units for the relation between models and versions.

Refer to the NX-series EtherCAT Coupler Unit User’'s Manual (Cat. No. W519-E1-03 or later) for information
on how to restart a specified NX Unit.

A CPU Unit with unit version 1.07 or later is required to specify an NX Unit for the restart instruction. If you do
not specify an NX Unit for the restart instruction, you can use version 1.05. Refer to the NJ/NX-series Instruc-
tions Reference Manual (Cat. No. W502) for information on specifying an NX Unit for the restart instruction.
Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519-E1-03 or later) for information
on monitoring the total power-ON time.
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A-6 Applicable Motion Control Instruc-
tions

Some motion control instructions can be used together with a Pulse Output Unit and some cannot.

Some motion control instructions can be used regardless of whether you use a Pulse Output Unit.

A-6-1 Format

The following format is used to describe the motion control instructions.

suoI3oNISU| [043U0) uono ajqedlddy 9-y

Instruction name Instruction Outline of instruction Attributes | Applicability
Name Description
Instruction name | The name of the motion control instruction. >
Instruction The motion control instruction. 2
Outline of instruc- | A brief description of the instruction. Y
tion g
Attributes Whether the instruction is related to the presence of a Pulse Output Unit. -

A: Related to a Pulse Output Unit.

---: Not related to a Pulse Output Unit.
Applicability Whether the instruction can be used together with a Pulse Output Unit.

Yes: Can be used.

No: Cannot be used.

A-6-2 Common Commands

Common commands are commands that are implemented by instructions that are not related to the
presence of a Pulse Output Unit.

Instruction name Instruction Outline of instruction Attri- Ap;.)!n-
butes cability
Set Cam Table Properties | MC_SetCamTableProperty | The MC_SetCamTableProperty instruc- | --- Yes
tion updates the end point index of the
cam table that is specified in an input
parameter.
Save Cam Table MC_SaveCamTable The MC_SaveCamTable instruction -—- Yes
saves the cam table specified with the
input parameter to non-volatile memory.
Writing MC Setting MC_Write The MC_Write instruction writes parts of | --- Yes
the motion control parameters.
Generate Cam Table MC_GenerateCamTable The MC_GenerateCamTable instruction | --- Yes
creates a cam table for the cam proper-
ties and cam nodes specified in the I/O
parameters.
Write Axis Parameters MC_WriteAxisParameter The MC_WriteAxisParameter instruction | --- Yes
writes axis parameter settings.
Read Axis Parameters MC_ReadAxisParameter The MC_ReadAxisParameter instruc- - Yes
tion reads axis parameter settings.
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A-6-3

Instructions for Axis Commands

The instructions for axis commands are given in the following table.

Instruction name

Instruction

Outline of instruction

Attri-
butes

Applica-
bility

Power Servo

MC_Power

The MC_Power instruction makes a
Servo Drive ready to operate.

Yes ™

Jog

MC_Movedog

The MC_MoveJog instruction jogs an
axis according to the specified target
velocity.

Yes

Home

MC_Home

The MC_Home instruction operates the
motor to determine home. It uses the
limit signals, home proximity signal, and
home signal.

Yes 2

Home with Parameters

MC_HomeWithParameter

The MC_HomeWithParameter instruc-
tion sets the homing parameter and
operates the motor to determine home. It
uses the limit signals, home proximity
signal, and home signal.

Yes

Positioning

MC_Move

The MC_Move instruction performs
absolute positioning or relative position-

ing.

Yes

Absolute Positioning

MC_MoveAbsolute

The MC_MoveAbsolute instruction per-
forms positioning to a specified absolute
target position.

Yes

Relative Positioning

MC_MoveRelative

The MC_MoveRelative instruction per-
forms positioning for the specified travel
distance from the command current posi-
tion.

Yes

Velocity Control

MC_MoveVelocity

The MC_MoveVelocity instruction per-
forms velocity control with the Position
Control Mode of the Servo Drive.

Yes

High-speed Home

MC_MoveZeroPosition

The MC_MoveZeroPosition instruction
performs positioning with an absolute
position of 0 as the target position to
return to home.

Yes

Interrupt Feeding

MC_MoveFeed

The MC_MoveFeed instruction per-
forms positioning for the specified travel
distance from the position where an
external device triggers an interrupt
input.

Yes

Stop

MC_Stop

The MC_Stop instruction decelerates an
axis to a stop.

Yes

Immediate Stop

MC_ImmediateStop

The MC_ImmediateStop instruction
stops an axis according to the stopping
mode that is set with the StopMode
(Stopping Mode Selection) input variable
regardless of the status of the axis.

Yes

Set Position

MC_SetPosition

The MC_SetPosition instruction changes
the command current position or the
actual current position of an axis as
required.

Yes

Set Override Factors

MC_SetOverride

The MC_SetOverride instruction
changes the target velocity for an axis.

Yes
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Instruction name

Instruction

Outline of instruction

Attri-
butes

Applica-
bility

Reset Following Error

MC_ResetFollowingError

The MC_ResetFollowingError instruction
resets the following error between the
command position and the actual posi-
tion.

Yes

*3

Start Cam Operation

MC_Camin

The MC_Camin instruction starts a cam
operation by using a specified cam table.

Yes

End Cam Operation

MC_CamOut

The MC_CamOut instruction ends the
cam operation for the axis specified with
the input parameter.

Yes

Start Gear Operation

MC_Gearln

The MC_GearlnPos instruction sets the
gear ratio between the master axis and
the slave axis and performs electronic
gear operation.

Yes

Positioning Gear Opera-
tion

MC_GearlnPos

The MC_GearlnPos instruction per-
forms electronic gear operation for the
specified gear ratio between the master
axis and the slave axis. The positions at
which to start synchronizing the master
axis and slave axis are specified.

Yes

End Gear Operation

MC_GearOut

The MC_GearOut instruction stops exe-
cution of the MC_Gearln and
MC_GearlnPos instructions.

Yes

Synchronous Positioning

MC_MoveLink

The MC_Movelink instruction performs
positioning in sync with the specified
master axis.

Yes

Combine Axes

MC_CombineAxes

The MC_CombineAxes instruction out-
puts the sum or difference of the com-
mand positions of two axes.

Yes

Shift Master Axis

MC_Phasing

The MC_Phasing instruction shifts the
phase of the master axis currently in
synchronized control.

Yes

Torque Control

MC_TorqueControl

The MC_TorqueControl instruction uses
the Torque Control Mode of the Servo
Drive to control the torque.

No

Set Torque Limit

MC_SetTorqueLimit

The MC_SetTorqueLimit instruction lim-
its the torque output from the Servo
Drive through the torque limit function of
the Servo Drive.

No

Zone Monitor

MC_ZoneSwitch

The MC_ZoneSwitch instruction deter-
mines if the command position or actual
current position of an axis is within a
specified zone.

Yes

Enable External Latch

MC_TouchProbe

The MC_TouchProbe instruction records
the position of an axis when a trigger sig-
nal occurs.

Yes

Disable External Latch

MC_AbortTrigger

The MC_AbortTrigger instruction aborts
a current latch operation.

Yes

Monitor Axis Following
Error

MC_AxesObserve

The MC_AxesObserve instruction moni-
tors the deviation of the command posi-
tion or actual position for the specified
axis to see if it exceeds the allowed
value.

Yes

Cyclic Synchronous
Velocity Control

MC_SyncMoveVelocity

The MC_SyncMoveVelocity instruction
outputs the value set for the target veloc-
ity every task period to the Servo Drive in
Cyclic Synchronous Velocity Mode.

No
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Instruction name Instruction Outline of instruction Attri- Ap;_)l_nca-
butes bility
Cyclic Synchronous MC_SyncMoveAbsolute The MC_SyncMoveAbsolute instruction | A Yes
Absolute Positioning cyclically outputs the specified target
position for the axis.
Reset Axis Error MC_Reset The MC_Reset instruction clears axis A Yes "0
errors.
Change Axis Use MC_ChangeAxisUse The MC_ChangeAxisUse instruction --- Yes
temporarily changes the Axis Use axis
parameter.
Enable Digital Cam MC_DigitalCamSwitch The MC_DigitalCamSwitch instruction A Yes
Switch turns a digital output ON or OFF accord-
ing to the axis position.
Time Stamp to Axis Posi- | MC_TimeStampToPos The MC_TimeStampToPos instruction A Yes
tion Calculation calculates the position of the axis for the
specified time stamp.
Periodic Axis Variable MC_PeriodicSyncVariables | The MC_PeriodicSyncVariables instruc- | --- Yes
Synchronization between tion periodically synchronizes Axes Vari-
Tasks ables between tasks.

*1. This instruction functions to enable and disable axis control (i.e., pulse output) for a Pulse Output Unit. It does not turn
the power ON and OFF to the motor that is connected to the motor drive that in turn is connected to the Pulse Output Unit.

*2. When you combine a Pulse Output Unit and the MC Function Module to perform homing, set the Home Input Signal pa-
rameter in the Homing Settings in the MC Function Module to 1 (Use external home input). Also, connect the home input
signal to external input 0 on the Pulse Output Unit and set the External Input 0 Function Selection parameter to latch input
1. Use an external home sensor or the encoder phase-Z signal for the external input signal. Refer to External Input Func-
tion Selection on page 8-65 for details.

*3. This instruction adjusts the command position according to the actual position. It does not manipulate the error counter
reset output from the Pulse Output Unit. This instruction does not reset the accumulated following error in the motor drive
that is connected to a Pulse Output Unit.

*4. This instruction cannot be used together with a Pulse Output Unit. If you execute it, a Process Data Object Setting Missing
error occurs.

*5. This instruction resets an error condition between the MC Function Module and the Pulse Output Unit. It does not reset
the error in the motor drive that is connected to a Pulse Output Unit.
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Instructions for Axes Group Commands

The instructions for axes group commands are given in the following table.
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Instruction name

Instruction

Outline of instruction

Attri-
butes

Appli-
cability

Enable Axes Group

MC_GroupEnable

The MC_GroupEnable instruction
enables an axes group.

Yes

Disable Axes Group

MC_GroupDisable

The MC_GroupDisable instruction dis-
ables an axes group.

Yes

Linear Interpolation

MC_Movelinear

The MC_MovelLinear instruction per-
forms linear interpolation.

Yes

Absolute Linear Interpolation

MC_MovelLinearAbsolute

The MC_MoveLinearAbsolute instruction
performs linear interpolation for a speci-
fied absolute position.

Yes

Relative Linear Interpolation

MC_MovelLlnearRelative

The MC_MovelLinearRelative instruction
performs linear interpolation for a speci-
fied relative position.

Yes

Circular 2D Interpolation

MC_MoveCircular2D

The MC_MoveCircular2D instruction
performs circular interpolation for two
axes.

Yes

Group Stop

MC_GroupStop

The MC_GroupStop instruction deceler-
ates all of the axes in an interpolated
motion to a stop.

Yes

Axes Group Immediate Stop

MC_GrouplmmediateStop

The MC_GrouplmmediateStop instruc-
tion immediately stops all axes in an
interpolated motion with the method that
is specified in the axis parameters.

Yes

Set Group Overrides

MC_GroupSetOverride

The MC_GroupSetOverride instruction
changes the blended target velocity dur-
ing an interpolated motion.

Yes

Group Reset

MC_GroupReset

The MC_GroupReset instruction clears
axes group errors and axis errors.

Yes ™!

Axes Group Cyclic Synchro-
nous Absolute Positioning

MC_GroupSyncMoveAbsol
ute

The MC_GroupSyncMoveAbsolute
instruction outputs the target positions in
the axis coordinate system (ACS) every
task period to the Servo Drive in Cyclic
Synchronous Position (CSP) Control
Mode.

Yes

Read Axes Group Position

MC_GroupReadPosition

The MC_GroupReadPosition instruction
gets the command current positions and
the actual current positions of an axes

group.

Yes

Change Axes in Group

MC_ChangeAxesInGroup

The MC_ChangeAxesInGroup instruc-
tion overwrites the axes group composi-
tion axes in the axes group parameters
of the MC Function Module.

Yes

*1. This instruction resets an error condition between the MC Function Module and the Pulse Output Unit. It does not reset
the error in the motor drive that is connected to a Pulse Output Unit.
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