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Introduction

Introduction

Thank you for purchasing an NX-series Temperature Input Unit or Heater Burnout Detection Unit.

This manual contains information that is necessary to use the Temperature Input Units and Heater
Burnout Detection Units, which are classified as NX-series Analog I/O Units. Please read this manual
and make sure you understand the functionality and performance of the NX-series Analog I/O 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 Temperature Input Units

NX-TSOOOO
» NX-series Heater Burnout Detection Units
NX-HBOOOO
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Relevant Manuals

Relevant Manuals

The table below provides the relevant manuals for the NX-series Analog I/O Units.

Read all of the manuals that are relevant to your system configuration and application to make the most
of the NX-series Analog I/O Units.

Other manuals, such as related product manuals, are necessary for specific system configurations and
applications. Refer to Related Manuals on page 28 for the related manuals.

Manual name Application

NX-series Analog I/O Units Learning how to use NX-series Temperature Input Units and Heater Burnout
User’s Manual for Temperature Detection Units
Input Units and Heater Burnout

Detection Units "

NX-series Data Reference Man- | Referencing lists of the data that is required to configure systems with
ual NX-series Units

*1. The NX-series Temperature Input Units (NX-TSOOOO) that were included in the NX-series Analog I/O Units
User’s Manual (Cat No. W522) in revision 04 and earlier revisions were moved to this manual. For revision 05
of the NX-series Analog I/O Units User’s Manual (Cat No. W522), the manual name was changed to NX-series
Analog I/O Units User’s Manual for Analog Input Units and Analog Output Units (Cat No. W522-E1-05).
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Manual Structure

Manual Structure

Page Structure and Icons

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

4 Installation and Wiring —— Level 1 heading
Level 2 heading
Level 2 heading———— 4-3 Mounting Units ~ Level 3 heading

Gives the current
4-3-1 Connecting Controller Components headings.

Level 3 heading——

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.

A Step ina proced Ur@ —————————1 Join the Units so that the connectors fit exactly.

Indicates a procedure.

syun Bugunow ¢-v

— Page tab

T

Gives the number
of the main section.

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
until they lock into place.

Sjusuodwiog JfoAUOD BURBULOY L-g-p

e . i} "
Special information L] Licorouy
The sliders on the tops and bottoms of the Power Supply Unit, CPU Unit, I/O Units, Special /O
. . Units, and CPU Bus Units must be completely locked (until they click into place) after connecting
Icons indicate the adjacent Unit connectors.
precautions, additional
information, or reference

information.

®uae

NJ-series CPU Unit Hardware User’s Manual (W500) 4-9

Manual name

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, Industrial PCs,
Communications Coupler Units, and Communication Control Units with different unit versions
and for different versions of the Support Software 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 Support Software to a physical device
and “upload” refers to transferring data from a physical device to the Support Software.

+ In this manual, the directions in relation to the Units are given in the following figure, which shows
upright installation.

Left N ) ) Right
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Manual Structure

* This user's manual refers to NY-series IPC Machine Controller Industrial Panel PCs and Industrial
Box PCs as simply Industrial PCs or as NY-series Industrial PCs.

» This user's manual refers to the built-in EtherCAT port on an NJ/NX-series Controller or NY-series
Industrial PC as simply a built-in EtherCAT port.

« This user's manual may omit manual names and manual numbers in places that refer to the user's
manuals for CPU Units and Industrial PCs. The following table gives some examples. When neces-
sary, refer to Related Manuals on page 28 to determine the appropriate manual based on the com-
mon text for the omitted contents.

Examples
Manual name Omitted contents Common text
NJ/NX-series CPU Unit Software user's manual for the con- | Software User's Manual
Software User's Manual nected CPU Unit or Industrial PC

NY-series IPC Machine Controller
Industrial Panel PC /

Industrial Box PC

Software User’s Manual

NJ/NX-series CPU Unit User's manual for the built-in Ether- | Built-in EtherCAT port
Built-in EtherCAT® Port CAT port on the connected CPU
User's Manual Unit or Industrial PC

NY-series IPC Machine Controller
Industrial Panel PC /

Industrial Box PC

Built-in EtherCAT® Port

User’s Manual

+ This user's manual may omit manual names and manual numbers in places that refer to the user's
manuals for Communications Coupler Units. If you will use a Communications Coupler Unit, refer to
Related Manuals on page 28 to identify the manual for your Unit.

» This user’s manual may omit manual names and manual numbers in places that refer to the user’s
manuals for Communication Control Units. If you use a Communication Control Unit, refer to Related
Manuals on page 28 to identify the manual for your Unit.
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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 OR IN LARGE QUANTITIES WITHOUT ENSURING THAT THE SYSTEM AS A WHOLE
HAS BEEN DESIGNED TO ADDRESS THE RISKS, AND THAT THE OMRON PRODUCT(S) IS
PROPERLY RATED AND INSTALLED FOR THE INTENDED USE WITHIN THE OVERALL EQUIP-
MENT 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 manual to provide precautions required to ensure safe usage of
the NX-series Temperature Input Units and Heater Burnout Detection Units.

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,

WARN I N G could result in death or serious injury. Additionally, there may be
severe property damage.

Indicates a potentially hazardous situation which, if not avoided,

A Ca utio n may 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>>

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

Warnings

14

/\ WARNING

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 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, Industrial PC, 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 or Industrial PC, will turn OFF all outputs from Output Units in the following
cases. The remote I/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 signals caused by broken signal lines, momentary power interruptions, or other
causes.

See & & P>

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

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.

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

Cautions

I Wiring

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

Peripheral device

cable |

—1—O O
‘—? O
24V <’o v

t t t 1 ™ Ground terminal
T

> Unit power
— supply

L —

supply (internal power
Peripheral device supply circuit)
(e.g., computer)

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.
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Safety Precautions

16

| online Editing

tions in the timing of 1/0. If you perform online editing, the task execution time may exceed
the task period, I1/0 may not be refreshed with external devices, input signals may not be
read, and output timing may change.

Execute online editing only after confirming that no adverse effects will be caused by devia-
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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
» Always turn OFF the power supply before installing the Unit. If the power supply is not OFF, the Unit
may malfunction or may be damaged.
+ Always turn OFF the Unit power supply and 1/O power supply before you remove the NX Unit.

» 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 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 CPU Rack or the Slave Termi-
nal.

Refer to the user’s manual for the connected CPU Unit, Communications Coupler Unit, or Communi-
cation Control Unit for details on the restricted region on the CPU Unit, Communications Coupler
Unit, or Communication Control Unit.

p = o T — Restricted

— ] )
region (shaded |

7

\
N

NN

Ig
[D
q
(

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
: =T ] __“B
il &
@) @)
LDE]—I Down
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Precautions for Safe Use

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

Te 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.

» 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 1/0O power supply ranges that are given in the specifications.

» The I/O power supply current for the CPU Rack with an NX-series CPU Unit should be within the
range specified for the CPU Unit model. For example, use the NX1P2 CPU Unit with a current of 4 A
or less. Using the currents that are outside of the specifications may cause failure or damage. Refer
to the user’s manual for the connected CPU Unit for the 1/0 power supply current for the CPU Unit
model.

» 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.
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Precautions for Safe Use

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/0 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 the Support Software.

» 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, CPU Unit, Industrial PC, or Com-
munication Control Unit

Setting DIP switches or rotary switches

Connecting or wiring cables

Attaching or removing terminal blocks or connectors

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 or the Industrial PC (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.

* If you transfer parameters for Unit operation settings that are updated when the Unit is restarted after
the settings are changed on the Sysmac Studio, the Unit will be restarted after the transfer is com-
pleted. Always sufficiently check the safety at the connected devices before you transfer the Unit
operation settings.

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.
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Precautions for Safe Use

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.

I Temperature Input Units

* When you use Temperature Input Units that have cold junction sensors, do not remove the cold junc-
tion sensors. If the cold junction sensors are removed, you cannot measure the temperature correctly
regardless of the cold junction compensation enable/disable setting.

» Use the cold junction sensor that is mounted on Temperature Input Unit when it is delivered. Calibra-
tion was carried out independently for each combination of the Unit, connection circuits, and cold
junction sensor that is provided. If you use the cold junction sensor for another Temperature Input
Unit or replace the cold junction sensors among multiple Temperature Input Units, the temperature
cannot be measured correctly.

I Heater Burnout Detection Units

» Before you perform wiring or maintenance work, always confirm that the power supply to the heater
is turned OFF. If you provide power to the heater while the CT terminals are open, a high voltage will
occur between the CT terminals, which creates an electric shock hazard.

* Use one of the CTs that can be connected to the Heater Burnout Detection Units. If you use any other
CTs, the current values may not be accurate. This could result in failure to detect heater burnout or
SSR failure. Also, if a SSR failure current is not detected, damage to equipment could result.

+ Use an immediate output command only if you use autotuning in the PIDAT_HeatCool instruction of
the NJ/NX/NY-series Controller. If you use an immediate output command with any other instruction
or application other than autotuning, the device or machine may perform unexpected operation.
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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.

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 CPU Unit, the Communi-
cations Coupler Unit, Communication Control 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.

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

Regulations and Standards

Conformance to EU Directives

I Applicable Directives

+ EMC Directives
» Low Voltage Directive

I Concepts

® EMC Directives

OMRON devices that comply with EU 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 EU
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.

*1. 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 61010-2-201.

® Conformance to EU Directives

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

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

* You must use SELV power supply for the DC power supplies that are connected as the Unit power
supplies and 1/0 power supplies for the NX-series Units.

EMC standard compliance was confirmed for the recommended Power Supplies. Refer to the
user’s manual for the connected CPU Unit for the recommended power supplies for the CPU
Rack with an NX-series CPU Unit. Refer to the user’s manual for the connected Communications
Coupler Unit for the recommended power supplies for the Slave Terminal. Refer to the user’s
manual for the connected Communication Control Unit for the recommended power supplies for
the CPU Rack with an NX-series Communication Control Unit.

» NX-series Units that comply with EU 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 EU Directives.
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Regulations and Standards

* 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 1/0O 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.

Conformance Requirement to EU Directives

The immunity test conditions for the NX-series Temperature Input Units and Heater Burnout Detection
Units are as follows:

Unit Type Conversion time Overall accuracy
Temperature Input Units 250 ms/Unit +5% / -5%
10 ms/Unit
60 ms/Unit
Heater Burnout Detection Units - +5% / -5%

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

24

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.

For shipbuilding standard usage conditions, refer to Conformance to Shipbuilding Standards in the
user’s manual for the CPU Unit, Communications Coupler Unit, or Communication Control Unit that the
NX Units are connected to.

Note that the usage conditions are provided in the relevant user's manuals for Units whose confor-
mance to shipbuilding standards is confirmed.
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Conformance to KC Certification

Observe the following precaution if you use NX-series Units in Korea.

Ag 7|7 (BF& BSSH7IAA)
Of 7|7|= YFE(AG) TALA Y[ 7|2 A ZO§R}

L= AMEXE O E% F=O|SHA| 7] B2, 718 29|
XIo| A AFB3HE H2 2X o= Tt
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 Support Software 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.

An example is provided below for Communications Coupler Units and NX Units. Refer to the user’s
manual for each Unit for details on the version notation and the method for checking version informa-
tion of the CPU Units, Industrial PCs, and Communication Control Units.

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
Y N r--Y--1 - -

| DDMYY-10 ) |
——

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
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Unit Versions

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.

DDMYY[J: Lot number, OJ: Used by OMRON.
“M” gives the month (1 to 9: January to September, X: October, Y: November, Z: December)

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 « DDMYY0: Lot number, CI: Used by OMRON.

“M” gives the month (1 to 9: January to September, X: October, Y: November, Z: December)
» 10: Unit version
The decimal portion of the unit version is omitted. (It is provided in the Unit specifications.)

I Confirming Unit Versions with the Support Software

If your NX Unit is connected to a CPU Unit, refer to the user’s manual of the connected CPU Unit for the
confirmation method for the unit version of the NX Unit.

If your NX Unit is connected to a Communications Coupler Unit, refer to the user’s manual of the con-
nected Communications Coupler Unit for the confirmation method for the unit version of the Communi-
cations Coupler Unit and NX Unit.

If your NX Unit is connected to a Communication Control Unit, refer to the user’s manual of the con-
nected Communication Control Unit for the confirmation method for the unit version of the NX Unit.

Unit Versions and Support Software Versions

The functions that are supported depend on the unit version of the Unit. The version of Support Soft-
ware that supports the functions that were added for an upgrade is required to use those functions.

Depending on the Unit to which the NX Unit is connected, refer to the following appendices for the func-
tions that are supported by each unit version.

» A-5 Version Information with CPU Units on page A-65
» A-6 Version Information with Communications Coupler Units on page A-68
» A-7 Version Information with Communication Control Units on page A-75
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Related Manuals

Related Manuals

The following table shows related manuals. Use these manuals for reference.

Manual name Cat. No. Model numbers Application Description
NX-series Analog I/O W566 NX-TSOOOO Learning how to The hardware, setup methods, and
Units User’s Manual for NX-HBOOOO use NX-series functions of the NX-series Temperature
Temperature Input Units Temperature Input | Input Units and Heater Burnout Detec-
and Heater Burnout Units and Heater tion Units are described.
Detection Units”? Burnout Detection
Units
NX-series Data Refer- W525 NX-OOOOO0O 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 System Units | W523 NX-PD10O0O0O Learning how to The hardware and functions of the
User’s Manual NX-PFOCICIC] use NX-series NX-series System Units are described.
NX-PCOOII] 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
NX-10 Configurator W585 CXONE- Learning about the | Describes the operating procedures of
Operation Manual ALCICID-V4 operating proce- the NX-10 Configurator.
dures and func-
tions of the NX-10
Configurator.
NJ/NX-series Trouble- W503 NX701-0000 Learning about the | Concepts on managing errors that may
shooting Manual NJ501-010000 errors that may be | be detected in an NJ/NX-series Con-
detected in an troller and information on individual
NJ301-000H NJ/NX-series Con- | errors are described.
NJ101-00000 troller
NX102-00000
NX1P2-00000
NY-series W564 NY532-00100 Learning about the | Concepts on managing errors that may
Troubleshooting Manual NY512-00000007 errors that may be | be detected in an NY-series Controller
detected in an and information on individual errors are
NY-series Indus- described.
trial PC
NX-series EtherCAT® W519 NX-ECC200 Learning how to The following items are described: the

Coupler Unit User’s
Manual

use an NX-series
EtherCAT Coupler
Unit and Ether-
CAT Slave Termi-
nals

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

Manual name Cat. No. Model numbers Application Description
NX-series Ether- W536 NX-EIC202 Learning how to The following items are described: the
Net/IP™ Coupler Unit use an NX-series | overall system and configuration meth-
User's Manual EtherNet/IP Cou- | ods of an EtherNet/IP Slave Terminal
pler Unit and Eth- | (which consists of an NX-series Ether-
erNet/IP Slave Net/IP Coupler Unit and NX Units), and
Terminals information on hardware, setup, and
functions to set up, control, and monitor
NX Units.
NX-series CPU Unit W535 NX701-00000 Learning the basic | An introduction to the entire NX701
Hardware User’s Man- specifications of CPU Unit system is provided along with
ual the NX-series the following information on the CPU
NX701 CPU Units, | Unit.
including introduc- | . Features and system configuration
tory information, .
Lo » Overview
designing, installa-
tion, and mainte- « Part names and functions
nance. » General specifications
Mainly hardware * Installation and wiring
information is pro- | . Maintenance and inspection
vided.
NX-series NX102 CPU | W593 NX102-0000 Learning the basic | An introduction to the entire NX102
Unit Hardware User’s specifications of CPU Unit system is provided along with
Manual the NX-series the following information on the CPU
NX102 CPU Units, | Unit.
including introduc- | . Features and system configuration
tory information, .
Lo * Overview
designing, installa-
tion, and mainte- « Part names and functions
nance. Mainly » General specifications
r'.nard.ware irl'nforma- + Installation and wiring
tion is provided. » Maintenance and inspection
NX-series NX1P2 CPU | W578 NX1P2-00000 Learning the basic | An introduction to the entire NX1P2
Unit Hardware User’s specifications of CPU Unit system is provided along with
Manual the NX-series the following information on the CPU
NX1P2 CPU Units, | Unit.
including introduc- | . Features and system configuration
tory information, .
Lo * Overview
designing, installa-
tion, and mainte- | * Part names and functions
nance. Mainly » General specifications
hardyvare irl'nforma- + Installation and wiring
tion is provided. » Maintenance and inspection
NJ-series CPU Unit W500 NJ501-0000 Learning the basic | An introduction to the entire NJ-series
Hardware User’s Man- NJ301-0101000 specifications of system is provided along with the fol-
ual NJ101-0000 the NJ-series CPU | lowing information on the CPU Unit.

Units, including
introductory infor-
mation, designing,
installation, and
maintenance.

Mainly hardware
information is pro-
vided.

* Features and system configuration
* Overview

+ Part names and functions

» General specifications

* Installation and wiring

» Maintenance and inspection
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NY-series IPC Machine | W557 NY532-0000 Learning the basic | An introduction to the entire NY-series
Controller Industrial specifications of system is provided along with the fol-
Panel PC Hardware the NY-series lowing information on the Industrial
User’s Manual Industrial Panel Panel PC.
PCs, including » Features and system configuration
introductory infor- .
. - * Introduction
mation, designing,
installation, and * Part names and functions
maintenance. * General specifications
Mainly hardware | . |nstallation and wiring
information is pro- . . .
. » Maintenance and inspection
vided.
NY-series IPC Machine | W556 NY512-00000 Learning the basic | An introduction to the entire NY-series
Controller Industrial Box specifications of system is provided along with the fol-
PC Hardware User's the NY-series lowing information on the Industrial Box
Manual Industrial Box PCs, | PC.
including introduc- | . Features and system configuration
tory information, .
Lo * Introduction
designing, installa-
tion, and mainte- « Part names and functions
nance. Mainly » General specifications
hard_ware ir.1forma- + Installation and wiring
tion is provided. * Maintenance and inspection
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 « CPU Unit operation
P NJ/NX-series CPU |, CPU Unit features
NJ101-0000 Unit. i .
NX102-0000 Mainly software - Inital settlr?gs
NX1P2-00000 information is pro- | * Programming based on IEC 61131-3
vided. language specifications
NY-series IPC Machine | W558 NY532-0J000 Learning how to The following information is provided
Controller Industrial NY512-00000000 program and set | on NY-series Machine Automation Con-
Panel PC / Industrial up the Controller trol Software.
Box PC Software User’s functions of an « Controller operation
Manual NY-series Indus-
. * Controller features
trial PC
* Controller settings
* Programming based on IEC 61131-3
language specifications
NJ/NX-series CPU Unit | W505 NX701-0J000 Using the built-in Information on the built-in EtherCAT
Built-in EtherCAT® Port NJ501-01010000 EtherCAT port on | port is provided.
User's Manual NJ301-00000000 an NJ/NX-series | This manual provides an introduction
CPU Unit and provides information on the config-
NJ101-0000 uration, features, and setup.
NX102-00000
NX1P2-00000
NY-series IPC Machine | W562 NY532-0J000 Using the built-in Information on the built-in EtherCAT
Controller Industrial NY512-0100000 EtherCAT porton | port is provided.
Panel PC / Industrial an NY-series This manual provides an introduction
Box PC Built-in Ether- Industrial PC

CAT® Port User's Man-
ual

and provides information on the config-
uration, features, and setup.
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Related Manuals

Manual name Cat. No. Model numbers Application Description
NJ/NX-series Instruc- W502 NX701-00000 Learning detailed | The instructions in the instruction set
tions Reference Manual NJ501-00000001 specifications on | (IEC 61131-3 specifications) are

NJ301-0000 the basic instruc- described.
tions of an
NJ101-D000 NJ/NX-series CPU
NX102-0000 Unit
NX1P2-00000
NY-series Instructions W560 NY532-0J000 Learning detailed | The instructions in the instruction set
Reference Manual NY512-00010000 specifications on | (IEC 61131-3 specifications) are
the basic instruc- | described.
tions of an
NY-series Indus-
trial PC
NX-series Safety Con- 7395 NX-SL50O00 Learning how to Describes the hardware, setup meth-
trol Unit / Communica- NX-SIO0O00 use the NX-series | ods, and functions of the NX-series
tion Control Unit User’s NX-SOOO00 Safety Control ngety Control pnlts and Communica-
Manual Units and Commu- | tion Control Units.
NX-CsGOOO

nication Control
Units.

*1. The NX-series Temperature Input Units (NX-TSOOOO) that were included in the NX-series Analog I/O Units User’s Man-
ual (Cat No. W522) in revision 04 and earlier revisions were moved to this manual. From revision 05 of the NX-series
Analog I/O Units User’s Manual (Cat No. W522), the manual name was changed to NX-series Analog I/O Units User’s

Manual for Analog Input Units and Analog Output Units (Cat No. W522-E1-05).
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Terminology

Term

Abbre-
viation

Description

application layer status, AL status

Status for indicating information on errors that occur in an application on
a slave.

CAN application protocol over Ether-
CAT

CoE

A CAN application protocol service implemented on EtherCAT.

CAN in Automation

CiA

CiA is the international users' and manufacturers' group that develops
and supports higher-layer protocols.

Communication Control Unit

An interface unit for CIP Safety communications between a Safety CPU
Unit and a CIP Safety on EtherNet/IP device on a network.

Communications Coupler Units

The generic name of an interface unit for remote 1/0O communications on
a network between NX Units and a host network master.

CT

An acronym for current transformer. A CT is a current sensor that per-
forms non-contact measurement of alternating currents.

CPU Rack

A Rack to which a CPU Unit or Communication Control Unit is mounted.
For NX-series CPU Units to which NX Units can be connected, a CPU
Rack has a CPU Unit with NX Units and an End Cover mounted to it. For
NX-series Communication Control Units, a CPU Rack has a Communi-
cation Control Unit with NX Units and an End Cover mounted to it.

DC time

In a CPU Rack of a NX-series CPU Unit to which NX Units can be con-
nected, time indicated by the clock shared between the CPU Unit and
the NX Units. EtherCAT slaves that support distributed clock synchroni-
zation have a clock that is shared by all slaves in the network. The time
that is based on this distributed clock is called the DC time. The same
clock is shared by a CPU Unit, NX Units connected to the CPU Unit, and
applicable EtherCAT slaves.

device profile

A collection of device dependent information and functionality providing
consistency between similar devices of the same device type.

device variable

A variable that is used to access a specific device through an I/O port by
an NJ/NX-series CPU Unit or NY-series Industrial PC. Process data on
an EtherCAT slave is allocated to this variable. For NX-series CPU Units
to which NX Units can be connected, I/O data for the NX Units on a CPU
Unit is allocated. A user application on a CPU Unit or Industrial PC
accesses a device that can be connected, by directly reading and writing
this device variable.

distributed clock

DC

Clock distribution mechanism used to synchronize EtherCAT slaves and
the EtherCAT master.

EtherCAT slave controller

ESC

A controller for EtherCAT slave communications.

EtherCAT slave information

ESI

An XML file that contains setting information for an EtherCAT slave.

EtherCAT state machine

ESM

An EtherCAT communications state machine.

EtherCAT Technology Group

ETG

The ETG is a global organization in which OEM, end users, and technol-
ogy providers join forces to support and promote the further technology
development.

I/O map settings

Settings that assign variables to 1/0 ports. Assignment information
between I/O ports and variables.

I/O port

Alogical interface that is used by the NJ/NX-series CPU Unit or
NY-series Industrial PC to exchange data with an external device (slave
or Unit).

I/O refreshing

Cyclic data exchange with external devices that is performed with prede-
termined memory addresses.

index

Address of an object within an application process.
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Term A_bb_re- Description
viation

manipulated variable MV A variable used to change the control level of a control target to reach a
set point.

network configuration information --- The EtherCAT network configuration information held by the EtherCAT
master.

NX bus - The NX-series internal bus.

object -—- An abstract representation of a particular component within a device,
which consists of data, parameters, and methods.

object dictionary oD Data structure that contains description of data type objects, communi-
cation objects and application objects.

Operational - A state in which 1/O refresh communications and NX message communi-
cations are possible between the communications master and the Com-
munications Coupler Unit or NX Units.

PDO communications - An acronym for process data communications.

Pre-Operational - A state in which NX message communications are possible between the
communications master and the Communications Coupler Unit or NX
Units, but I/O refresh communications are not possible.

primary periodic task - The task with the highest priority.

process data -—- Collection of application objects designated to be downloaded cyclically
or acyclically for the purpose of measurement and control.

process data communications -—- One type of EtherCAT communications in which process data objects
(PDOs) are used to exchange information cyclically and in realtime. This
is also called PDO communications.

process data object PDO A structure that describes the mappings of parameters that have one or
more process data entities.

receive PDO RxPDO | A process data object received by an EtherCAT slave.

Safe-Operational - A state in which input refresh communications and NX message commu-
nications are possible between the communications master and the
Communications Coupler Unit or NX Units, but output refresh communi-
cations are not possible.

Safety Network Controller A building-block Safety Controller, which consists of a Communication
Control Unit connected with Safety Control Units.

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

service data object SDO CoE asynchronous mailbox communications where all objects in the
object dictionary can be read and written.

Slave Information Interface Sl Slave information that is stored in non-volatile memory in the slave.

Slave Terminal A building-block remote 1/O terminal to which a Communications Cou-
pler Unit and NX Units are mounted

SSR SSR An acronym for solid-state relay. An SSR is a relay that does not have
contacts.

subindex - Sub-address of an object within the object dictionary.

Sync0 - A signal that gives the interrupt timing based on the distributed clock
(DC) in EtherCAT communications. The slaves execute controls accord-
ing to this interrupt timing.

Sync Manager SM Collection of control elements to coordinate access to concurrently used
objects.

task period The interval at which the primary periodic task or a periodic task is exe-
cuted.

time-proportional output The function that controls the control output with the supplied manipu-
lated variable as a duty ratio.

transmit PDO TxPDO | A process data object sent from an EtherCAT slave.
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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.| W566-E1-06 |
b Revision code

Revision code Date Revised content
01 April 2016 Original production
02 October 2016 * Made changes accompanying the addition of NY-series IPC Machine

Controller Industrial Panel PCs and Industrial Box PCs.

» Made changes accompanying the addition of the NX-series NX1P2
CPU Unit.

» Corrected mistakes.

03 June 2017 » Made changes accompanying the upgrade of the NX-ECC203 unit ver-
sion to version 1.5.

* Made changes accompanying the upgrade of the NX-EIC202 unit ver-
sion to version 1.2.

» Corrected mistakes.

04 April 2018 » Made changes accompanying the addition of the NX-series NX102
CPU Unit.

» Corrected mistakes.

05 July 2018 Made changes accompanying the addition of the NX-series Communica-

tion Control Unit.

06 October 2018 » Made revisions accompanying the appearance change of the indica-

tors.

* Corrected mistakes.
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Features and System Configura-
tion
]

This section describes the NX system configuration and the types of Temperature Input
Units and Heater Burnout Detection Units.

1-1 Features of Temperature InputUnits .............................. 1-2
1-2 Features of Heater Burnout Detection Units ........................ 1-4
1-3 System Configuration .............. ... i 1-6
1-3-1  System Configuration in the Case ofaCPU Unit ....................... 1-6
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1-3-3  System Configuration in the Case of a Communication Control Unit .. ... ... 1-9
1-4 ModelList ........ ...t i it e e 11
1-4-1  Model Notation . ... ... ... .. 1-11
1-4-2  Temperature Input Units . ... . . 1-12
1-4-3  Heater Burnout Detection Units ... ........ ... .. ... .. . . . . . .. 1-13
1-5 Listof Functions ............ ... ... . i 1-14
1-5-1  Temperature Input Units .. ...... . ... . ... .. . . . . . . .. 1-14
1-5-2  Heater Burnout Detection Units .. ....... ... ... ... ... . ... . ... .... 1-15
1-6 SupportSoftware .......... ... i i 1-16
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Features and System Configuration

Features of Temperature Input Units

Temperature Input Units provide functionality to process inputs from temperature sensors. Temperature
Input Units for thermocouple inputs and Temperature Input Units for resistance thermometer inputs are
available.

NX-series Temperature Input Units have the following features.

% Additional Information

CPU Rack

A CPU Rack is a rack to which a CPU Unit or Communication Control Unit is mounted. For
NX-series CPU Units to which NX Units can be connected, a CPU Rack is configured to have a
CPU Unit with NX Units and an End Cover mounted to it. For NX-series Communication Con-
trol Units, a CPU Rack has a Communication Control Unit with NX Units and an End Cover
mounted to it.

Slave Terminal

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.

I Can Be Connected to More Than One Unit with the NX Bus

NX-series Temperature Input Units can be connected to the following Units, which each support an NX
bus.”

* NX-series CPU Unit

* NX-series Communications Coupler Unit

* NX-series Communication Control Unit

When these Units are used, you can unify the methods for installing, wiring, and setting up NX Units,
and eventually reduce design costs.

Example:

NX-series NX1P2 CPU Unit

—

NX Units: NX-series Temperature Input Units

NX-series EtherCAT Coupler Unit

*1. For whether NX Units can be connected to the CPU Unit or Communications Coupler Unit to be used, refer to
the user's manual for the CPU Unit or Communications Coupler Unit to be used.
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1 Features and System Configuration

Units with Conversion Times for General-purpose Applications
through High-speed, High-precision Control Applications

ainjesadwa] Jo sainjeaq |-|

Units are available with the following conversion times. é_
+ 250 ms S
« 60 ms @
« 10 ms

Therefore, you can select Units to match the speed requirements of your devices.

I Simple I/O Wiring with a Screwless Clamping Terminal Block

The terminal block is a screwless clamping terminal block.

You can connect the wires simply by pushing the ferrules into the terminals. The amount of wiring work
is reduced without requiring the use of screws.
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1 Features and System Configuration

1-2 Features of Heater Burnout Detection
Units

Heater Burnout Detection Units have the following functions.
» Monitoring of CT currents to provide alarms for heater burnouts and SSR failures
» Time-proportional control output processing to operate heaters with SSRs

NX-series Heater Burnout Detection Units have the following features.

@ Additional Information

CPU Rack

A CPU Rack is a rack to which a CPU Unit is mounted. For NX-series CPU Units to which NX
Units can be connected, a CPU Rack is configured to have a CPU Unit with NX Units and an
End Cover mounted to it.

Slave Terminal

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.

I Can be Connected to a CPU Unit or Communications Coupler Unit

NX Unit NX-series Heater Burnout Detection Units can be connected to the following Units.
* NX-series CPU Unit
* NX-series Communications Coupler Unit

When a CPU Unit and a Communications Coupler Unit are used together, you can unify the methods
for installing, wiring, and setting up NX Units, and eventually reduce design costs.

Example:

NX-series NX1P2 CPU Unit

NX Units: NX-series Heater Burnout
Detection Units

——

NX-series EtherCAT Coupler Unit

*1. For whether NX Units can be connected to the CPU Unit or Communications Coupler Unit to be used, refer to
the user's manual for the CPU Unit or Communications Coupler Unit to be used.
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% Additional Information

Heater Burnout Detection Units cannot be connected to the Communication Control Unit.

jnouing JajesH jo saanjeaq Z-1

spun uonosjeq

I Control Outputs Not Affected by Controller Cycle Time

The Unit can perform time-proportional output of command values from the Controller in sync with the
control period without being affected by the Controller’s cycle time.

I Simple I/O Wiring with a Screwless Clamping Terminal Block

The terminal block is a screwless clamping terminal block.

You can connect the wires simply by pushing the ferrules into the terminals. The amount of wiring work
is reduced without requiring the use of screws.

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566) 1-5



1

Features and System Configuration

1-3 System Configuration

NX Unit NX-series Temperature Input Units and Heater Burnout Detection Units can be connected to
the following Units .

* NX-series CPU Unit

* NX-series Communications Coupler Unit

* NX-series Communication Control Unit

This section describes the system configuration for each connection of the NX Unit. Refer to 7-2 Tem-

perature Control System on page 7-3 for information on how to perform temperature control with these
Units.

1-3-1 System Configuration in the Case of a CPU Unit

The following figure shows a system configuration when a group of NX Units is connected to an
NX-series NX1P2 CPU Unit. You can connect the EtherCAT Slave Terminal to the built-in EtherCAT
port on the CPU Unit. Refer to 7-3-2 System Configuration of Slave Terminals on page 1-7 for details on
the system configuration of a Slave Terminal.

Refer to the user’s manual for the connected CPU Unit for details on how to configure the system if the
connected CPU Unit is not an NX1P2 CPU Unit.

(D) Support Software
Sysmac Studio
e CPU Rack

(A) NX-series CPU Unit
NX1P2-0000000

1
1
1
1
Connect to built-in EtherNet/IP port:
1
1
1
1
1

V
@
o 1 R,—#
Built-in EtherCAT port: (B) NX Units
. (C) End Cover
| e e e e e e e e e e e e e e e e e e e e e e e ===
EtherCAT
EtherCAT Slave Terminal
e T
| - —
——
NX Units
EtherCAT Coupler Unit
Symbol Item Description
(A) NX-series CPU Unit | The Unit that serves as the center of control for a Machine Automation Con-

troller. It executes tasks, refreshes I/O for other Units and slaves, etc. NX Units
can be connected to an NX1P2 CPU Unit.
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w

Symbol Item Description %’
(B) NX Units™ The NX Units perform I/O processing with connected external devices. The g
NX Units exchange data with the CPU Unit through I/O refreshing. A maximum o

of eight NX Units can be connected to an NX1P2 CPU Unit. 3

(©) End Cover The End Cover is attached to the end of a CPU Rack. (g
(D) Support Software A computer software application for setting, programming, debugging, and %’-
=]

troubleshooting NJ/NX/NY-series Controllers.

For an NX1P2 CPU Unit, this application performs setting operation by making
a connection to a built-in EtherNet/IP port.

(Sysmac Studio)

*1. For whether an NX Unit can be connected to the CPU Unit, refer to the version information in the user’s manual
for the NX Unit.

1-3-2 System Configuration of Slave Terminals

A building-block remote 1/O slave provided with a group of NX Units connected to a Communications
Coupler Unit is generically called a Slave Terminal.

The NX Units can be flexibly combined with a Communications Coupler Unit to achieve the optimum
remote 1/O slave for the application with less wiring, less work, and less space.

The following figure shows an example of the system configuration when an EtherCAT Coupler Unit is
used as a Communications Coupler Unit.

S|eulwIa] SAB|S Jo uonenbiuo) walsks zZ-c-1

Refer to the user’s manual for the connected Communications Coupler Unit for details on how to config-
ure the system when any other type of Communications Coupler Unit is used.

(E) Support Software™ (A) EtherCAT master
NJ/NX-series CPU Unit, NY-series Industrial PC,
or master from another manufacturer

(F) ESI files
EtherCAT port

(E) Support Software (G) Communications cable J ¢ EtherCAT Slave Terminal

Ethernet cables |mmmmm e m e m———
Peripheral USB port . (B)NXSeries

| EtherCAT Coupler Unit

1

1

NX-ECC200

f Connection to peripheral USB
& port on EtherCAT Coupler Unit

xml : JT
1 Y
(F) ESI files ! " (D)End Cover
1 (C) NX Units
1

*1. The connection method for the Support Software depends on the model of the CPU Unit or Industrial PC.
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Let- Item Description

ter

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

(B) EtherCAT Coupler Unit The EtherCAT Coupler Unit serves as an interface for process data communi-
cations on the 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
communications) with the EtherCAT master.

(C) | NX Units™ The NX Units perform I/O processing with connected external devices.

The NX Units perform process data communications with the EtherCAT mas-
ter through the EtherCAT Coupler Unit.

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

(E) | Support Software ™ ™ The Sysmac Studio runs on a personal computer and it is used to configure
the EtherCAT network and EtherCAT Slave Terminal, and to program, monitor,
and troubleshoot the Controllers.

(F) ESI (EtherCAT Slave The ESI files contain information that is unique to the EtherCAT Slave Termi-

Information) file nals in XML format. You can load an ESI file into the Support Software to eas-
ily allocate Slave Terminal process data and make other settings.
The ESI files for OMRON EtherCAT slaves are installed in the Support Soft-
ware. You can obtain the ESI files for the latest models through the Support
Software’s automatic update function.

(G) | Communications cable Use a double-shielded cable with aluminum tape and braiding of Ethernet cat-
egory 5 (100Base-TX) or higher, and use straight wiring.

*1. An EtherCAT Slave Terminal cannot be connected to any of the OMRON CJ1W-NC[181/[182 Position Control
Units even though they can operate as EtherCAT masters.

*2. Forwhether an NX Unit can be connected to the Communications Coupler Unit, refer to the version information
in the user's manual for the NX Unit.

*3. The term Support Software indicates software that is provided by OMRON. If you connect to a master from
another company, use the software tool corresponding to that master.

*4. Refer to 1-6 Support Software on page 1-16 for information on Support Software.
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1-3-3 System Configuration in the Case of a Communication Control
Unit
The following figure shows a system configuration when a group of NX Units is connected to an

NX-series Communication Control Unit. To configure a Safety Network Controller, mount the Safety
CPU Unit, which is one of the NX Units, to the CPU Rack of the Communication Control Unit.

uoneinbiyuon waysAs ¢-1

(A) EtherNet/IP Unit

EtherNet/IP port

() Communications
cable
(H) Support Software Ethernet cables

® CPU Rack

(B) NX-series Communication Control Unit
NX-CSG320

(G) Network Configurator

-~

/ (D) End Cover
(C) NX Units

» Safety CPU Unit

Ethernet switch

JUM [O4JUOD UONEDIUNWIWOD B JO 8SeY) 8y} Ul uonenbiyuo) walsks ¢-¢-|

(F) EDS files « Safety /0O Unit
B » Other NX Units
L C o e e e e e J
(E) CIP Safety on EtherNet/IP device
Let- Item Description
ter
(A) EtherNet/IP Unit The EtherNet/IP Unit manages the EtherNet/IP network, monitors the status of

slaves, and exchanges /O data with the slaves.

The types of EtherNet/IP Units are listed below.

+ CJIW-EIP21

* Built-in EtherNet/IP port on a CPU Unit

Refer to the user’s manual for your EtherNet/IP Unit for information on the
Support Software to configure the EtherNet/IP Unit.

(B) Communication Control | The Communication Control Unit has built-in EtherNet/IP ports and relays CIP
Unit Safety communications between the Safety CPU Unit and CIP Safety on Eth-
erNet/IP devices. It also performs tag data link communications with standard
controllers.
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1 Features and System Configuration

Let-

ter Item

Description

(C) | NX Units™

» Safety CPU Unit

This Unit serves as the center of control for the Safety Network Controller. It
executes safety programs and CIP Safety communications.

+ Safety I/O Unit
This Unit performs safety input or output processing.

» Other NX Units
Digital I/0 Units and other types of NX Units perform standard 1/O process-
ing.

(D) End Cover

The End Cover is attached to the end of the CPU Rack.

(E) CIP Safety on Ether-

The CIP Safety on EtherNet/IP device performs CIP Safety communications

Net/IP device with the Safety CPU Unit.
(F) EDS (Electronic Data The EDS file contains information that is unique to the Communication Control
Sheet) file Unit. You can load EDS files into the Network Configurator or other Ether-

Net/IP network setup software to easily allocate data and view or change set-
tings.

(G) | Network Configurator

The software tool to configure the EtherNet/IP network.

(H) | Support Software 2

The Support Software runs on a personal computer and it is used to configure
the CPU Rack, and to perform programming, monitoring, and troubleshooting.

()] Communications cable

Use an STP (shielded twisted-pair) cable of category 5 or higher. You can use
either a straight or cross cable.

*1. For whether an NX Unit can be connected to the Communication Control Unit, refer to the version information
in the user’'s manual for the NX Unit.

*2. Refer to 1-6 Support Software on page 1-16 for information on Support Software.
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1 Features and System Configuration

1-4 Model List

IS IspPOoN V-1

1-4-1 Model Notation

The Temperature Input Unit and Heater Burnout Detection Unit model numbers are assigned based on
the following rules.

NX-UOOHHH

Unit type
TS: Temperature input
HB: Heater burnout detection

UOHEION [8PON L-1-1

Number of points
2: 2 points
3: 4 points
4: 8 points

I/O type (signal range and sensor type)
Refer to I/O Types on page 1-11.

Other specifications

TS: Other specification
Refer to Other Specifications on page 1-12.

HB: Always 01.

I /10 Types
The following tables list the I/O types.

® Temperature Input Units

No. Sensor type !
1 Thermocouple
2 Resistance thermometer

® Heater Burnout Detection Units

No. Internal /O common processing of control outputs
1 NPN
2 PNP
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1 Features and System Configuration

I Other Specifications

® Temperature Input Units

1/0 refreshing method
. . ) . Switching Synchronous
Number Conversion time Resolution Free-Run refreshing 1 2
onl 1/0 refreshing < and
y Free-Run refreshing
01 250 ms/Unit 0.1°C max. 3 | Yes -
02 10 ms/Unit 0.01°C max. Yes -
04 60 ms/Unit 0.001°C max. | Yes -

*1. Free-Run refreshing
*2. Synchronous I/O refreshing
*3. The resolution is 0.2°C max. when the input type is R, S, or W.

Refer to Section 5 I/O Refreshing for details on the 1/O refreshing method.

1-4-2 Temperature Input Units

This section shows the specifications for Temperature Input Units.

Refer to A-1-2 Temperature Input Units on page A-4 for details on the specifications of individual Ana-
log Input Units.

Temperature Input Units (Screwless Clamping Terminal Block, 12

mm Width)
Num
ber . .
Model of Input type Con\./ersmn Resolution BOE I Reference
. time method
point
S
NX-TS2101 250 ms/Unit 0.1°C max. ! P. A-7
NX-TS2102 Thermocouple | 10 ms/Unit 0.01°C max. P.A-8
NX-TS2104 2 ' . 60 ms/Unlt. 0.001°C max. Free-Run refresh- P. A-10
NX-TS2201 point [ Resistance 250 ms/Unit 0.1°C max. ing P. A-11
NX-TS2202 S thermometer 10 ms/Unit 0.01°C max. P. A-12
- ] (Pt100/P11000, -
NX-TS2204 L% 60 ms/Unit 0.001°C max. P.A-13
three-wire)

*1. The resolution is 0.2°C max. when the input type is R, S, or W.
*2. The NX-TS2202 only supports Pt100 three-wire sensor.
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1 Features and System Configuration

Temperature Input Units (Screwless Clamping Terminal Block, 24

. A

mm Width) =

2

o

[

= o

Model Num!aer Input type Conversion time Resolution YOS A ) Reference
of points method
NX-TS3101 250 ms/Unit 0.1°C max. ™ P.A-14
NX-TS3102 Thermocouple 10 ms/Unit 0.01°C max. P.A-15
NX-TS3104 60 ms/Unit 0.001°C max. P. A-17
NX-TS3201 4 points Resistance 250 ms/Unit 0.1°C max. Free-Run refreshing P.A-18
NX-TS3202 thermometer 10 ms/Unit 0.01°C max. P. A-19
NX-TS3204 (PHOO/FHO*(;O' 60 ms/Unit 0.001°C max. P. A-20
three-wire)

*1. The resolution is 0.2°C max. when the input type is R, S, or W.
*2. The NX-TS3202 only supports Pt100 three-wire sensor.

1-4-3 Heater Burnout Detection Units

S)lUn uonosleq Jnouing JejesH €--|

The following table lists the Heater Burnout Detection Units.

For detailed specifications for each Unit, refer to A-1-3 Heater Burnout Detection Units on page A-25.

CT input section Control output section
i 1/0O refreshin
Model Number Lo ] Number piieel Maximum Rated M9 | Reference
. heater . 1/0 com- method
of points of points load current | voltage
current mon
12to 24

NX-HB3101 NPN i - P. A-27

4 points 50AAC 4 points 0.1 Alpomt, VDC b Rgn

_————— 0.4 A/Unit refreshing _—

NX-HB3201 PNP 24 VDC P. A-29
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1 Features and System Configuration

1-5 List of Functions

This section provides an overview of the functions of the Temperature Input Units and Heater Burnout

Detection Units.

Refer to the specifications of each model in A-1 Data Sheet on page A-2 for details on the functions.

Temperature Input Units

Function name

Description

Reference

Free-Run Refreshing

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

5-2-4 Free-Run
Refreshing on
page 5-9

Selecting Channel To Use

This function disables errors in unused channels. The conver-
sion time for its own Unit will not be shortened even if errors
are disabled.

6-5-3 Selecting
Channel To Use on
page 6-20

Moving Average

This function uses the average value of inputs over a set
period as the measured value. When the input value fluctuates
frequently due to noise, a moving average can be used to
obtain a stable measured value.

6-5-4 Moving Aver-
age on page 6-23

Sensor Disconnection
Detection

This function detects disconnections of sensors that are con-
nected to the input terminals.

6-5-5 Sensor Dis-
connection Detec-
tion on page 6-27

Over Range/Under Range | This function detects when the measured value exceeds the 6-5-6 Over

Detection range for which temperature conversion is possible. Range/Under
Range Detection
on page 6-28

Cold Junction Compensa-
tion Enable/Disable Set-
ting

This function enables or disables the cold junction compensa-
tion for thermocouple inputs. Enable this function normally.

6-5-7 Cold Junc-
tion Compensation
Enable/Disable
Setting on page
6-29

Temperature Unit Setting
(°C/°F)

This function sets °C (celsius) or °F (fahrenheit) as the tem-
perature unit for measured values.

6-5-8 Temperature
Unit (°C/°F) Setting
on page 6-32

Input Correction

This function corrects measured values. It is used when there
is a noticeable variation from values measured with other
gauges. One-point correction and two-point correction meth-
ods are provided.

6-5-9 Input Correc-
tion on page 6-35

Decimal Point Position
Setting

This function sets the number of digits which is displayed after
the decimal point when measured values are INT and DINT
data.

6-5-10 Decimal
Point Position Set-
ting on page 6-40
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1-5-2 Heater Burnout Detection Units

Function

Description

Reference

Free-Run Refreshing

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

5-2-4 Free-Run
Refreshing on

page 5-9
CT Allocation This function is used to assign each CT input to a correspond- | 7-6-2 CT Allocation
ing control output. on page 7-21

Reading CT Currents

This function reads CT inputs as heater currents or leakage
currents.

7-6-3 Reading CT
Currents on page
7-25

Heater Burnout Detection

This function detects heater burnouts. A heater burnout is
detected if the control output is ON and the heater current is
equal to or less than the heater burnout detection current.

7-6-4 Heater Burn-
out Detection on
page 7-26

SSR Failure Detection

This function detects SSR failures. An SSR failure is detected
if the control output is OFF and the leakage current is equal to
or greater than the detection current. An SSR failure is a fail-
ure that is caused by an SSR short-circuit.

7-6-5 SSR Failure
Detection on page
7-30

Time-proportional Output

This function controls a control output by using the manipu-
lated variable from the controller as a duty ratio. You can also
specify the minimum pulse widths and execute immediate out-
put commands.

7-6-6 Time-propor-
tional Output on
page 7-33

Load Rejection Output
Setting

A function that performs the preset output operation when the
Heater Burnout Detection Unit cannot receive output data due
to an NX bus error or CPU Unit watchdog timer error, in the
case of Units connected to a CPU Unit.

A function that performs the preset output operation when the
Heater Burnout Detection Unit cannot receive output data due
to a host error on the Communications Coupler Unit or an error
on the NX bus, in the case of Slave Terminals.

7-6-7 Load Rejec-
tion Output Set-
tings on page 7-40

Load Short-circuit Protec-
tion

This function is used to protect the output circuits of the Heater
Burnout Detection Unit when an external device short-circuits.
This function is supported only by the NX-HB3201.

7-6-8 Load
Short-circuit Pro-
tection on page
7-43
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1 Features and System Configuration

1-6 Support Software

|
The Support Software that is used depends on the system configuration.

® Support Software for a System Configured with a CPU Unit

If your system is configured by connecting an NX Unit to a CPU Unit, the Sysmac Studio is used as
the Support Software.

® Support Software for a System Configured with a Slave Terminal

If your system is configured by connecting an NX Unit to a Communications Coupler Unit, refer to
the user’s manual for the Communications Coupler Unit for information on the Support Software.

® Support Software for a System Configured with a Communication Control
Unit
If your system is configured by connecting an NX Unit to a Communication Control Unit, the Sysmac
Studio is used as the Support Software.

Depending on the Unit to which the NX Unit is connected, refer to the following appendices for informa-
tion on the Support Software versions.

A-5 Version Information with CPU Units on page A-65
A-6 Version Information with Communications Coupler Units on page A-68
A-7 Version Information with Communication Control Units on page A-75
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Specifications
]

This section describes the general specifications and individual specifications of the
Temperature Input Units and Heater Burnout Detection Units.

2-1 General Specifications ............... .. i i i 2-2
2-2 Individual Specifications .............. ... . . . i i e 2-3
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2 Specifications

2-1

General Specifications

The general specifications of Temperature Input Units and Heater Burnout Detection Units are provided

below.

Item

Specification

Enclosure

Mounted in a panel

Grounding methods

Ground of 100 Q or less

Operat-
ing envi-
ronment

Ambient operating tem-
perature

0 to 55°C

Ambient operating humid-
ity

10 to 95% RH (with no icing or condensation)

Atmosphere

Must be free from corrosive gases.

Ambient storage tempera-
ture

-25 to 70°C (with no icing or condensation)

Altitude

2,000 m max.

Pollution degree

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

Noise immunity

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

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 with amplitude of 3.5 mm,

8.4 to 150 Hz, acceleration of 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, 3times eachin X, Y, and Z
directions

Insulation resistance

*1

Dielectric strength

*1

Applicable standards 2

cULus: Listed (UL508), ANSI/ISA 12.12.01, EU: EN 61131-2, C-Tick or
RCM, KC: KC Registration, NK, and LR

*1. Depends on the model of the NX Unit. Refer to A-1 Data Sheet on page A-2 for the specifications of individual
NX Units.

*2. Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent ap-
plicable standards for each model.
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2 Specifications

2-2 Individual Specifications

Refer to A-1 Data Sheet on page A-2 for the specifications of individual Temperature Input Units and
Heater Burnout Detection Units.

suonesyvads [enpiapul Z-Z
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Part Names and Functions

This section describes the names and functions of the parts of the Temperature Input
Units and Heater Burnout Detection Units.

31

3-2

Part Names ......... ..o ittt et s 3-2
3-1-1  Screwless Clamping Terminal Block Type . ........ ... .. ... .. ... .. .... 3-2
Indicators ......... ... e 39
3-2-1 TS Indicator . ....... .. ... 3-10
3-2-2  OutputIndicators . ... ... 3-11
3-2-3  Appearance Change of the Indicators . ............................. 3-12
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3 Part Names and Functions

Part Names

3-1

This section describes the names and functions of the parts of the Temperature Input Units and Heater

Burnout Detection Units.

| Block Type

Ina

Screwless Clamping Term

3-1-1

=, @

ﬂl‘lé‘l

Y TR |
= Lﬁ&l\l@@@FW\‘%w
c = L

TF

® 12 mm Width

Temperature Input Units for Resistance Thermometer Inputs and

Heater Burnout Detection Units

® 24 mm Width

S
m
5. ¢ g & _
R R N \
5 -4 \,, e
)
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3 Part Names and Functions

I;E:' Name Function
(A) | Marker attachment loca- | The locations where markers are attached. The markers made by OMRON
tions are installed for the factory setting. Commercially available markers can also
be installed.
Refer to 4-1-2 Attaching Markers on page 4-4
(B) NX bus connector This connector is used to connect each Unit.
(C) | Unit hookup guides These guides are used to connect two Units.
(D) | DIN Track mounting hooks | These hooks are used to mount the NX Unit to a DIN Track. w
(E) Protrusions for removing | The protrusions to hold when removing the Unit. =
the Unit S
(F) Indicators The indicators show the current operating status of the Unit. z
Refer to 3-2 Indicators on page 3-9 g
(G) | Terminal block The terminal block is used to connect external devices.
The number of terminals depends on the type of Unit.
(H) | Unit specifications The specifications of the Unit are given.

adA] yoo|g jeulwia) Buidwel) ssemaIog |-|-€
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3 Part Names and Functions

I Temperature Input Units for Thermocouple Inputs

® 12 mm Width
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® 24 mm Width

(B)
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3 Part Names and Functions

Let-
ter

Name

Function

(A)

Marker attachment loca-
tions

The locations where markers are attached. The markers made by OMRON
are installed for the factory setting. Commercially available markers can also
be installed.

Refer to 4-1-2 Attaching Markers on page 4-4

(B)

NX bus connector

This connector is used to connect each Unit.

(©)

Unit hookup guides

These guides are used to connect two Units.

(D)

DIN Track mounting hooks

These hooks are used to mount the NX Unit to a DIN Track.

(E)

Protrusions for removing
the Unit

The protrusions to hold when removing the Unit.

(F)

Indicators

The indicators show the current operating status of the Unit.
Refer to 3-2 Indicators on page 3-9

(G)

Terminal block

The terminal block is used to connected external devices.
The number of terminals depends on the type of Unit.

(H)

Unit specifications

The specifications of the Unit are given.

()

Calibration control number

The calibration control number is used to guarantee overall accuracy.

The overall accuracy is guaranteed by using the terminal block and the Unit
as a set that have the same calibration control number.

Refer to Precaution for Installing Temperature Input Units (Thermocouple
Input Type) on page 4-25

)

Calibration control number
label

The label attached on the terminal block with a calibration control number
written on it.

With 24 mm wide models, the labels are attached on both left and right termi-
nal blocks.

"L" or "R" is appended at the end of the calibration control number to identify
left or right.

(K)

Cold junction sensor

This sensor is used to perform the cold junction compensation.

The sensors are mounted on both left and right terminal blocks for models
with 24 mm width.

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)
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3 Part Names and Functions

I Terminal Blocks

There are two models of screwless clamping terminal blocks: NX-TBUIJ2 and NX-TBO[OI1. Each
model has three types of terminal blocks: 8-terminal type, 12-terminal type, and 16-terminal type.

® NX-TBLILI[]2

(A)

A1

A2

A3

Ad
_GA
AB
AT [

A8 | (

12 mm width 12 mm width
8-terminal type 12-terminal type 16-terminal type 16-terminal type x 2

® NX-TBLILILIM

5 ®
)| B | B | B1
" ()
B2 )|l B2 | B2 D2
B3 B3 || B3 D3
4 =y =y
| B4 )|l B4 || B4 D4
L )| BS 9O B5 B5 D5
B6 B6 | B6 | D6
| B7 B7 || B7 D7
B8 ) B8 B8 D8
& L L &ij
12 mm width 12 mm width 12 mm width 24 mm width
8-terminal type 12-terminal type 16-terminal type 16-terminal type x 2
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3 Part Names and Functions

Let- Name Function

ter

(A) | Terminal number indi- | Terminal numbers for which A to D indicate the column, and 1 to 8 indicate

cations the line are displayed.

The terminal number is a combination of column and line, i.e. A1 to A8 and
B1 to B8.
For models of 24 mm width, A1 to A8 and B1 to B8 are terminal number of
the left terminal block, C1 to C8 and D1 to D8 are terminal numbers of the
right terminal block. o
The terminal number indications are the same regardless of the number of -
terminals on the terminal block. S

(B) Release holes Insert a flat-blade screwdriver into these holes to connect and remove the ;
wires. 3

(C) | Terminal holes The wires are inserted into these holes. &

The NX-TBOOO2 and NX-TBOO[O1 Terminal Blocks have different terminal current capacities.
The NX-TBOOO2 has 10 A and NX-TBOOO1 has 4 A.

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-TBOOII2.

You can mount either NX-TBOOO1 or NX-TBOO2 Terminal Blocks to the Units that the current
capacity specification of the terminals is 4 A or less.

You can only mount the NX-TBUIUI2 Terminal Block to the Units that the current capacity specifi-
cation of the terminals is greater than 4 A.

% Additional Information

+ Each Temperature Input Unit or Heater Burnout Detection Unit is compatible with only one
of three types of terminal blocks. You cannot use a terminal block with a number of termi-
nals that differs from the specifications for a particular Unit.

» The 8-terminal type and 12-terminal type do not have terminal holes and release holes for
following terminal numbers.
8-terminal type: A2, A4, A6, A8, B2, B4, B6, and B8
12-terminal type: A7, A8, B7, and B8

adA] yoo|g jeulwia) Buidwel) ssemaIog |-|-€
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3 Part Names and Functions

® Applicable Terminal Blocks for Each Unit Model

The following indicates the terminal blocks that are applicable to each Unit.

Unit model Terminal block
nit model num-
Number of | Ground terminal .
ber Model . Current capacity
terminals mark
NX-TS2100 You cannot replace the terminal blocks.
NX-TS31000] Refer to Precaution for Installing Temperature Input Units (Thermocouple
Input Type) on page 4-25.
NX-TS2200 NX-TBA161 16 Not provided 4A
NX-TBA162 10A
NX-TS3200 NX-TBA161 4A
NX-TBB161
NX-TBA162 10A
NX-TBB162
NX-HB3[01 NX-TBA161 4A
NX-TBA162 10A

El Precautions for Correct Use

You can mount either NX-TBOCI[1 or NX-TBO[ICI2 Terminal Blocks to the Units that the cur-
rent capacity specification of the terminals is 4 A or less.

However, even if you mount the NX-TBOUO2 Terminal Block, the current specification does
not change because the current capacity specification of the terminals on the Units is 4 A or
less.

Refer to A-4 List of Screwless Clamping Terminal Block Models on page A-64 for information
on the models of terminal blocks.
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3-2 Indicators

There are the indicators to show the current operating status of the Temperature Input Unit or Heater
Burnout Detection Unit or the signal I/O status on the Unit.

The indicator pattern depends on the Unit type and Unit width, as shown below.

The appearance of the indicators has been changed for models released in or before September 2018
with lot numbers that represent the date of or after September 20, 2018. In this manual, those models
are shown with the indicators after the change. For details on the applicable models and the changes,
refer to 3-2-3 Appearance Change of the Indicators on page 3-12.

si0jedipu z-¢

® Temperature Input Units

[1 N [1 i
[ ] | Il
0 -— (A) 0
~—(B)
12 mm width 24 mm width

® Heater Burnout Detection Units

-— A
—®

] ©

12-mm width

Let-
ter
(A) | Model number indications | The model numbers of the NX Unit are displayed.

(Example) "AD2603" in the case of NX-AD2603

Name Function

The NX Units are separated in the following color depending on the type of
inputs and outputs.

Temperature Input Unit: Orange
Heater Burnout Detection Units: White
(B) | TS indicator The indicator shows the current operating status of the NX Unit.

(C) | Output indicators These indicators show the output status of each control output terminal of the
Heater Burnout Detection Unit.
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3 Part Names and Functions

The indicator specifications are given below.

3-2-1 TS Indicator

0

]

-— This indicator shows the current status of the Temperature Input Unit and Heater
Burnout Detection Unit, their communications statuses with the CPU Unit, with
the Communications Coupler Unit, or with the Communication Control Unit™.

*1. Temperature Input Unit only

The meanings of light statuses are described as follows:

Color Status Description
Green ~ | Lit » The Unit is operating normally.
_ I:I\ » The Unit is ready for I/O refreshing.
« 1/O checking is operating.”!
~ | Flashing at 2-s * [nitializing
/IZ\ intervals. + Restarting is in progress for the Unit.
+ Downloading
Red ~__ — | Lit A hardware failure, WDT error, or other fatal error that is common to
. all I/O Units occurred.
N
~ | Flashing at 1-s A communications error or other NX bus-related error that is common
ﬂ intervals. to all /O Units occurred.
TN
D Not lit * No Unit power supply
» Restarting is in progress for the Unit.
+ Waiting for initialization to start

*1. Refer to the manual for the Communications Coupler Unit for the status of the indicator on the Communications
Coupler Units when I/0O checking is in progress.
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3-2-2 Output Indicators

3 Part Names and Functions

:l These indicators show the output status of each control
output terminal of the Heater Burnout Detection Unit.

The following shows an example of Control Output 1. The number of the control output is lit or not lit.

Color Status Description
Yellow ~_ .~ |Lit The control output corresponding to the number is ON.
N
- Not lit The control output corresponding to the number is OFF.

% Additional Information

Products models before the appearance change have a square-shaped light-emitter on the left
side of each control output number. For details on the applicable models and the changes, refer

to 3-2-3 Appearance Change of the Indicators on page 3-12.

Color Status Description
Yellow ~ | Lit * The control output is ON.
PN
- Not lit » The control output is OFF.
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3 Part Names and Functions

3-2-3 Appearance Change of the Indicators

The appearance of the indicators has been changed for models released in or before September 2018
with lot numbers that represent the date of or after September 20, 2018. See below for details on the
applicable models and the changes. Models that are not listed here have the appearance after the
change.

| Applicable Models

® Temperature Input Unit

NX-TS2101, NX-TS2102, NX-TS2104, NX-TS2201, NX-TS2202, NX-TS2204, NX-TS3101,
NX-TS3102, NX-TS3104, NX-TS3201, NX-TS3202, NX-TS3204

® Heater Burnout Detection Unit
NX-HB3101, NX-HB3201

I Change Details

® TS Indicator

The shape of the light emitting part of the indicator has been changed from a square to a pentagon.

See below.
mTS e A BTS
Before change After change

® OUT Indicator

Only Heater Burnout Detection Units have this indicator.

The indicators before the change have a square-shaped light-emitter on the left side of each control
output number, and the indicators after the change have the control output numbers emitting light.

— BB

2 3

Before change After change
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Installation and Wiring
]

This section describes how to install the NX Units, the types of power supplies provided
to the NX Units and wiring methods, and how to wire the NX Units.

4-1 InstallingNXUnits .............c. i it ittt eeeannnnns 4-2
4-1-1  Installing NX Units ... ... 4-2
4-1-2  Attaching Markers . . ... 4-4
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4-2-1  Applications of /0 Power Supply and Supply Methods .................. 4-9
4-2-2  Calculating the Total Current Consumption from 1/0O Power Supply ......... 4-11

4-3 Wiringthe Terminals ........... ... ittt 4-12
4-3-1  Wiring to the Screwless Clamping Terminal Block ..................... 4-12
4-3-2 Checkingthe Wiring . ... . 4-30

4-4 Wiring Examples ........ ..ottt ittt 4-31
4-4-1  Wiring Example for Temperature Input Units .......... ... ... ... ...... 4-31
4-4-2  Wiring Example for Heater Burnout Detection Units . . . ................. 4-32
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4 Installation and Wiring

4-1 Installing NX Units

This section describes how to install NX Units.

Refer to the user’s manual for the CPU Unit, Communications Coupler Unit, or Communication Control
Unit to which NX Units are connected for information on preparations of installation and installation in a
control panel.

4-1-1 Installing NX Units

This section describes how to mount two NX Units to each other.
Always turn OFF the power supply before you mount NX Units.

Always mount NX Units one at a time. If you attempt to mount multiple NX Units that are already con-
nected together, the connections between the NX Units may separate from each other and fall.

Precautions for Safe Use

» Always turn OFF the power supply before installing the Unit. If the power supply is not OFF,
the Unit may malfunction or may be damaged.

» Do not apply labels or tape on the NX Units. When the Unit is installed or removed, adhesive
or scrap may adhere to the pins of the NX bus connector, which may cause 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)

* Do not write on 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.

Refer to the user’s manual for the connected CPU Unit, Communications Coupler Unit, or
Communication Control Unit for details on the restricted region on the CPU Unit, Communi-
cations Coupler Unit, or Communication Control Unit.

Restricted
region (shaded e~
portion) '
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4 Installation and Wiring

m Precautions for Correct Use

* When you install an NX Unit, do not touch or bump the pins in the NX bus connector.

* When you handle an NX Unit, be careful not to apply any stress to the pins in the NX bus
connector. If you install an NX Unit and turns ON the power supply when the pins in the NX
bus connector are deformed, a contact defect 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.

Unit hookup guides

spun XN Bujieysup |-

Unit hookup guides

2 Slide the NX Unit in on the hookup guides.

siun XN Buljeisul L-L-t

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.

When you mount the NX Unit, it is not necessary to release the DIN track mounting hook on the
NX Unit.

After you mount the NX Unit, make sure that it is locked to the DIN Track.
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4 Installation and Wiring

@ Additional Information

* Normally, it is not necessary to release the DIN track mounting hook when you mount the NX
Unit. However, if you mount the NX Unit on a DIN Track that is not a recommended DIN
Track, the DIN track mounting hook may not lock correctly. If that happens, first unlock the
DIN track mounting hook, mount the NX Unit to the DIN Track, then lock the DIN track mount-
ing hook.

» Refer to the user's manual for the CPU Unit to which NX Units can be connected for informa-
tion on how to mount the CPU Unit, and how to mount NX Units to the CPU Unit.

» Refer to the user's manual for the Communications Coupler Unit for information on how to
mount the Communications Coupler Unit, and how to mount the NX Unit to the Communica-
tions Coupler Unit.

» Refer to the user’s manual for the Communication Control Unit for information on how to
mount the Communication Control Unit, and how to mount NX Units to the Communication
Control Unit.

4-1-2 Attaching Markers

Markers can be attached to the NX Units and terminal blocks on NX Units 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

NEATTA
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® Installation Method

4 Installation and Wiring

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

minal blocks on NX Units.

Marker attachment location

<NX Unit>

Marker

Marker attachment location

<Terminal block>

® 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.

Model number

Product name

Manufactured by Phoenix Contact

Manufactured by Weidmuller

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.

4-1-3 Removing NX Units

Precautions for Safe Use

Always turn OFF the Unit power supply and I/O power supply before you remove the NX Unit.
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Installation and Wiring

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

Flat-blade screwdriver
DIN track mounting hook /

5

2 Put your fingers on the protrusions for removing multiple NX Units including the Unit to be
removed, then pull out straight forward to remove.

Protrusion for removing the Unit

—— '}l
—R

0

R

Protrusion for removing the Unit

|E| Precautions for Correct Use

* When removing an NX Unit, remove multiple Units together which include the one you want
to remove. If you attempt to remove only one Unit, it is stuck and hard to pull out.

* Do not unlock the DIN track mounting hooks on all of the NX Units at the same time. If you
unlock the DIN Track mounting hooks on all of the NX Units at the same time, all of the Units
may come off.
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4 Installation and Wiring

4-1-4 Installation Orientation

The following explains the installation orientation for each NX Unit connection destination.

Installation Orientation in the Case of a CPU Unit or Communication
Control Unit

Orientation is possible only in the upright installation orientation.

Upper

spun XN Bujieysup |-

gla] CITTT

Lower

However, there are restrictions on the specifications depending on the NX Units to be used.

Refer to the user's manuals for the NX Units and System Units that you will use for details on restric-
tions.

UOIJEJUBLIO UOHBIBISU] -1

I Installation Orientation in the Case of a Slave Terminal

Orientation is possible in the following six directions.
(A\) is the upright orientation and (B) to (F) are other orientations.

(A) (E) Upper
= £ = (C) (D)

i ﬁ ‘fq”...,gﬁ

®) | [p=== ; (F)

™r T

= Tl =) =
i i , [, Lower

=

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.
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4 Installation and Wiring

Refer to the user's manuals for the Communications Coupler Units, NX Units and System Units that you
will use for details on restrictions.

Precautions for Safe Use

For installation orientations (C) and (D) in the above 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 cause malfunctions.
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4 Installation and Wiring

4-2 Power Supply Types and Wiring

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

Power supply

Description
name
NX Unit power This power supply is used for operating the NX Units.
supply

1/0 power supply | This power supply is used for driving the 1/O circuits of the NX Units and for the connected
external devices.

The method for supplying power to the NX Units and the wiring method depend on the specifications for
the CPU Unit, Slave Terminal, or Communication Control Unit to which NX Units are connected.
Depending on where the NX Unit is connected, refer to Designing the Power Supply System or Wiring
in the following manuals for details on the method for supplying power to the NX Units and the wiring
method.

» CPU Unit Hardware User’s Manual

» User’s manual for the Communications Coupler Unit

» User’s manual for the Communication Control Unit

Buniipy pue sadA] Aiddng sjamod z-¥

The subsequent sections describe the applications of I/O power supply for the Temperature Input Units
and Heater Burnout Detection Units and supply methods, and how to calculate the total current con-
sumption from the I/O power supply.

4-2-1 Applications of /O Power Supply and Supply Methods

The applications of 1/0 power supply and supply methods for the Heater Burnout Detection Units are
given as follows. Note that the Temperature Input Units does not use I/O power supply.

I Applications of /0 Power Supply

The 1/0 power supply is used for the following applications.
* Driving the I/O circuits of the Heater Burnout Detection Units
» Supplying output current for control outputs of the Heater Burnout Detection Units

spoyie\ Alddng pue Alddng Jamod Qy| Jo suoneolddy |-z-¢

] ¥0 Power Supply Method

I/O power is supplied to a Heater Burnout Detection Unit from the NX bus.

This power is supplied through the NX bus connectors by connecting an I/O power supply to the 1/0O
power supply terminals on the Communications Coupler Unit or Additional I/O Power Supply Unit.

For the Units to which I/O power supply is provided by a CPU Rack with an NX-series CPU Unit, refer
to Designing the Power Supply System or Wiring in the hardware user’s manual for the CPU Unit to be
connected.

For the Units to which I/O power supply is provided by a Slave Terminal, refer to Designing the Power
Supply System or Wiring in the user's manual for the Communications Coupler Unit to be connected.
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4 Installation and Wiring

For the Units to which 1/0 power supply is provided by a CPU Rack with a Communication Control Unit,
refer to Designing the Power Supply System or Wiring in the user’s manual for the Communication
Control Unit to be connected.

@ Additional Information

Power Supply-related Units for the NX-series

The following three NX-series Units are related to power supply.
+ Additional NX Unit Power Supply Unit

 Additional 1/0O Power Supply Unit

* /O Power Supply Connection Unit

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 OMRON websites, or contact your OMRON representatives.
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4 Installation and Wiring

4-2-2 Calculating the Total Current Consumption from I/0O Power Sup-
ply

The total current consumption of 1/0O power supplied from the NX bus must be within the range of the
maximum 1/O power supply current of the Communications Coupler Unit, Communication Control Unit,
or Additional I/O Power Supply Unit.

However, when an Additional I/O Power Supply Unit is connected to the CPU Rack of a CPU Unit, the
maximum I/O power supply current value may be smaller than that of the Additional /O Power Supply
Unit. For example, the maximum I/O power supply current for the CPU Rack of an NX1P2 CPU Unit is
4 A.

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

Buniipy pue sadA] Aiddng sjamod z-¥

The total current consumption from I/O power supply from the NX bus is the total sum of current con-
sumption from 1/0O power supply of the NX Unit that supplies the I/O power from the NX bus, the current
of each applicable 1/O circuit, and current consumption of any connected external devices.

Note that the current consumption from 1/O power supply indicated in the data sheet for each Unit type
does not include the load current of any external connection load and current consumption of any con-
nected external devices.

The total current consumption from the 1/0O power supply of the Heater Burnout Detection Unit is calcu-
lated as follows:

Total current consumption from I/O power supply of Heater Burnout Detection Unit

= (Current consumption from 1/0O power supply of Heater Burnout Detection Unit) + (Total output cur-
rent from control outputs”)
*1. The output current from the control outputs is the input current to the connected SSRs.

Refer to A-1 Data Sheet on page A-2 for the current consumption from the 1/O power supply for each
model of Heater Burnout Detection Unit.

Precautions for Safe Use

The 1/0 power supply current for the CPU Rack with an NX-series CPU Unit should be within
the range specified for the CPU Unit model. For example, use the NX1P2 CPU Unit with a cur-
rent of 4 A or less. Using the currents that are outside of the specifications may cause failure or
damage. Refer to the user’s manual for the connected CPU Unit for the 1/0O power supply cur-
rent for the CPU Unit model.

Addng Jamod O] woJy uondwnsuod) uaing [ejol ay) bunenoen z-z-v
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4 Installation and Wiring

4-3 Wiring the Terminals

This section describes how to wire the terminals on the Temperature Input Units and Heater Burnout
Detection Units.

/\ WARNING

Make sure that the voltages and currents that are input to the Units and slaves are within the speci-
fied 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 Block

This section describes how to connect wires to the screwless clamping terminal block, the installation
and removing methods, and functions for preventing incorrect attachment.

You can connect ferrules that are attached to the twisted wires to the screwless clamping terminal
block. You can also connect the twisted wires or the solid wires to the screwless clamping terminal

block. If you connect the ferrules, all you need to do to connect the wires is to insert the ferrules into the
terminal holes.

I Wiring Terminals

The terminals to be wired are as follows.

* 1/O power supply terminals
 1/O terminals
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4 Installation and Wiring

I Applicable Wires

The wires that you can connect to the screwless clamping terminal block are twisted wires, solid wires,
and ferrules that are attached to the twisted wires. The following section describes the dimensions and
processed methods for applicable wires.

® Dimensions of Wires Connected to the Terminal Block

The dimensions of wires that you can connect into the terminal holes of the screwless clamping ter-
minal block are as in the figure below.

Process the applicable wires that are specified in the following description to apply the dimensions.

s|euiua) ay) BuLIp £-¥

1.6 mm max. (Terminals other than ground terminals)
2.0 mm max. (Ground terminals)

2 2

2.4 mm max. (Terminals other than ground terminals)
2.7 mm max. (Ground terminals)

300|g |eulws] 6U!C|UJB|Q SS9|MaJ0gS ay] 0} 5U!J!N\ 1-C-v
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4 Installation and Wiring

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

® Using Ferrules

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

rules.

Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

The applicable ferrules, wires, and crimping tools are listed in the following table.

Applica-
Terminal | Manufac- Ferrule ble wire .
Crimping tool
types turer model (mm?
(AWG))
Terminals Phoenix Al0,34-8 0.34 (#22) | Phoenix Contact (The figure in parentheses is the
other than Contact Al0,5-8 0.5 (#20) applicable wire size.)
ground ter- Al0,5-10 CRIMPFOX 6 (0.25 to 6 mm2, AWG24 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- Al2,5-10 20"
minals
Terminals Weidmuller | H0.14/12 0.14 (#26) | Weidmuller (The figure in parentheses is the appli-
other than HO0.25/12 0.25 (#24) | cable wire size.)
ground ter- HO.34/12 | 0.34 (#22) | pze Roto (0.14 to 6 mm>2, AWG26 to 10)
minals HO.5/14 0.5 (#20)
HO0.5/16
HO0.75/14 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 AWG14 wires exceed 2.0 mm? and cannot be used in the screwless clamping terminal block.

1.6 mm max.

(Terminals other than ground terminals)

2.0 mm max.

(Ground terminals)

When you use any ferrules other than those in the above table, crimp them to the twisted wires so that
the following processed dimensions are achieved.

/g) 10mm
gt
(

.4 mm max.
Terminals other than ground terminals)

2.7 mm max.
(Ground terminals)
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® Using Twisted Wires/Solid Wires

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

4

Installation and Wiring

tions.
Terminals Wire type Conductor
Classifi- | Current Twisted wires Solid wire Wire size length (strip-
cation | capacity | Plated | Unplated | Plated | Unplated ping length)
Alltermi- | 2Amax. |Possible |Possible | Possible |Possible |008to1.5mm?2 |8t 10 mm
nals Greater Not Pos- | Possi- Not Pos- | (AWG 28 to 16)
except than 2 A sible ble™! sible N
ground | and4Aor &
terminals | less E
Greater Possi- Not Pos- é’
than4 A | pie™ sible z
Ground --- Possible | Possible | Possi- Possi- 2.0 mm?2 9to 10 mm E
terminals ble™2 ble”2 g
[
(7]

*1. Secure wires to the screwless clamping terminal block. Refer to Securing Wires on page 4-20 for how to
secure wires.

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

I NN
PR—

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.

300|g |eulws] 6U!C|UJB|Q SS9|MaJ0gS ay] 0} 5U!J!N\ 1-C-v
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Unravel wires Bend wires

% Additional Information

If more than 2 A will flow on the wires, use plated wires or use ferrules.
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4 Installation and Wiring

I Connecting/Removing Wires

This section describes how to connect and remove wires.

® Terminal Block Parts and Names

Release hole

Terminal hole

® Required Tools
Use a flat-blade screwdriver to connect and remove wires.

Use the following flat-blade screwdriver.

Side view Front view
8to12° 2.5-mm dia.
~
0.4 mm 2.5 mm

Recommended screwdriver

Model Manufacturer

SZF 0-0,4x2,5 Phoenix Contact
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4 Installation and Wiring

® Connecting Ferrules
Insert the ferrule straight into the terminal hole.

It is not necessary to press a flat-blade screwdriver into the release hole.

Ferrule

s|euiua) ay) BuLIp £-¥

After you make a connection, make sure that the ferrule is securely connected to the terminal block.

® Connecting Twisted Wires/Solid Wires

Use the following procedure to connect the twisted wires or solid wires to the terminal block.

1 Press a flat-blade screwdriver diagonally into the release hole.
Press at an angle of 10° to 15°.
If you press in the screwdriver correctly, you will feel the spring in the release hole.

Release hole Flat-blade screwdriver
—ty
—— - »
' » 1 I / 11010 15°
% V l_‘ I

yooig [eutwus) Buidwel) sseimelos ayj 0 BULIpy L-E-1
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4 Installation and Wiring

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 twisted wire or the solid wire until the stripped portion is no longer visible to prevent
shorting.

=

Twisted wire/Solid wire

3 Remove the flat-blade screwdriver from the release hole.

e =

AN

After you make a connection, make sure that the twisted wire or the solid wire is securely connected
to the terminal block.
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Precautions for Safe Use

» Do not press the flat-blade screwdriver straight into the release hole. Doing so may break the
terminal block.

NG OK
» When you insert a flat-blade screwdriver into a release hole, press it down with a force of 30

N max. 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 break the terminal block.

s|euiua) ay) BuLIp £-¥

NG NG

» Make sure that all wiring is correct.
» Do not bend the cable forcibly. Doing so may sever the cable.
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® Securing Wires

It is necessary to secure wires to the screwless clamping terminal block depending on the wire types
that are used or the current flows on the wires.

The following table gives the necessity for securing wires.

) Wire type
Terminals Twisted wires Solid wire
Clas.smca- Curre.n t Ferrule Plated Unplated Plated Unplated
tion capacity

Allterminals | 2 A max. No No No No No
except Greater than 2 Not Possible | Yes Not Possible
ground ter- | Aand 4 Aor
minals less

Greater than 4 Yes Not Possible

A
Ground ter- | - No No No No
minals

Use the following procedure to secure the wires.

1 Prepare a cable tie.
A cable tie can be used with a width of 4 mm or less and a thickness of 1.5 mm or less.

Select a cable tie correctly for the operating environment.

1.5 mm or less

Ol y
! o~

4.0 mm or less

2 Pass a cable tie through the hole for securing wires on the bottom of the screwless clamping ter-
minal block.

Hole for securing wires
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4 Installation and Wiring

3 Bundle the wires with a cable tie and secure them to the screwless clamping terminal block.

s|euiua) ay) BuLIp £-¥

Secure wires within the range of 30 mm from the screwless clamping terminal block.

30 mm
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4 Installation and Wiring

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

The removal method is the same for ferrules, twisted wires, and solid wires.

If wires are secured firmly to the terminal block, release them first.

1 Press the flat-blade screwdriver diagonally into the release hole.
Press at an angle of 10° to 15°.
If you press in the screwdriver correctly, you will feel the spring in the release hole.

Flat-blade screwdriver

| IV = 10 to 15°
E .

I

Wire

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

Precautions for Safe Use

» Do not press the flat-blade screwdriver straight into the release hole. Doing so may break the
terminal block.

NG OK
» When you insert a flat-blade screwdriver into a release hole, press it down with a force of 30

N max. 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 break the terminal block.

s|euiua) ay) BuLIp £-¥

NG NG

» Make sure that all wiring is correct.
* Do not bend the cable forcibly. Doing so may sever the cable.
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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.

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

Mount a terminal block that is applicable to each Unit model.

Refer to Applicable Terminal Blocks for Each Unit Model on page 3-8 for the applicable terminal
blocks.
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4 Installation and Wiring

Precaution for Installing Temperature Input Units (Thermocouple
Input Type)

On a Thermocouple Temperature Input Unit, a cold junction sensor is mounted to the terminal block.

The overall accuracy is guaranteed for the set of that comprises a cold junction sensor mounted on
the terminal block and a Unit that has the same calibration control number.

Be sure to use the terminal block and the Unit with the same calibration control number together.

There is a label with the calibration control number on the terminal block as shown in the figure
below, and the calibration control number is printed on the Unit side.

® 12 mm Width

s|euiua) ay) BuLIp £-¥

300|g |eulws] 6U!C|UJB|Q SS9|MaJ0gS ay] 0} 6U!J!N\ 1-C-v

Calibration control number
label Lot No. DDMY'Y X####
OMRON
LNOZ( r;ISDZDL?(JX### Calibration control
—— number

Calibration control
number
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4 Installation and Wiring

® 24 mm Width

The left and right terminal blocks have the same calibration control number. In order to distinguish
these two terminal blocks, each terminal block has either "L" (left side) or "R" (right side) appended
at the end as shown in the figure below.

Calibration control number Calibration control number
label label Lot No. DDMY'Y X#HHtt
NX-TS3101 NX-TS3101
" . " - Calibration control
Lot No. DDMYYX#T#HIT: Lot No. DDMYYX#_#_##T;:R:’, number
Calibration control Calibration control
number number
Indicate the terminal block Indicate the terminal block
on the left side. on the right side.

When returning the Unit, make sure to return the terminal block and the Temperature Input Unit
together.
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4 Installation and Wiring

I Preventing Incorrect Attachment of Terminal Blocks

In order to prevent unintentionally installing the wrong terminal block, you can limit the combination of a
Unit and a terminal block.

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

£~

You can use these pins to create a combination in which the wrong terminal block cannot be attached ;
because the pin patterns do not match. 3
«Q

Unit A ;:;'-

g

0 = 3

= S

Terminal block = >

—

|

—|

~ —|
—

= [—

In=]
0O
D q_x_p [In=}

O /Cannot be
attached. / [P
0

=5 e

~—

(T T T 7 {7

® 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.

300|g |eulws] 6U!C|UJB|Q SS9|MaJ0gS ay] 0} 5U!J!N\ 1-C-v

For terminal block For Unit

0P F
= A

Coding Pins (Use this part.)

Use the following Coding Pins.

Name Model Specification
Coding Pin 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 of 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 can be used.

Holes used by
OMRON

EARIRARARER

Holes for incorrect
attachment prevention
(pin locations)

| Terminal block |

=

@OHOHOAD O )

Unit

—

0969696969095 °

[m]

=== =N==
2 G o O Ep I O
@@OOEUEE

]

|
|

o: Pin inserted

Pattern

Pin locations for
terminal block

Pin locations for Unit

2 (3/4|5

2

3

4

5

6

No.1

[}

o

O

No.2

[¢]

No.3

e}

O
[¢]
(e]

No.4

O[O0 |o |O
e}

[e]

No.5

No.6

e}

o |Oo

No.7

[e]

No.8

No.9

No.10

O |0 [0 |0 |O O[O ]|O |O |O |=>

o|oJo|JOo|0O |O

No.11

No.12

No.13

No.14

No.15

No.16

o |0 |]Oo|Oo |o|O

No.17

No.18

No.19

No.20

o|o|lo|Jofo|Jo|JOo|Oo O |O

oo |o|O

Holes used by
OMRON

Holes for incorrect
attachment prevention
(pin locations)
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4 Installation and Wiring

To make the maximum of 20 patterns, purchase two sets of NX-AUX02 Pins. (One set for 10 Units.)

|E| Precautions for Correct Use

+ OMRON uses the holes other than No. 1 to 6 in the figure on the previous page. If you insert
a Coding Pin into one of the holes used by OMRON on the terminal block side, this makes it
impossible to mount the terminal block on a Unit.

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

® Inserting the Coding Pins

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

: !rrj' [
Z\SY=)
I\)Q

9

ol
\‘\ 7
R &7

-
A,I

.
T

R
N8
.sﬁul

Ad =N

&

2 Rotate the runner to break off the Coding Pins.

Terminal block
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4 Installation and Wiring

Unit

4-3-2 Checking the Wiring

Check the wiring from the Watch Tab Page or other interface of the Support Software by reading Slave
Terminal input data and writing Slave Terminal output data.

For Input Units, you can turn ON/OFF the inputs from external devices that are connected to the target
Units and monitor the results.

For Output Units, you can control the I/O outputs of the target Units and check the operation of the con-
nected external devices.

Refer to the operation manual for your Support Software for details on monitoring and output opera-
tions for 1/0.

@ Additional Information

* In the Sysmac Studio, you can check the wiring from the 1/O Map or Watch Tab Page. If you
use the 1/0 Map, you can also monitor and perform forced refreshing even if the variables are
not defined or the algorithms are not created. Therefore, you can easily check the wiring.
Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for details on mon-
itoring and forced refreshing operations.

» Some Communications Coupler Units support I/O checking that allows you to check wiring
with only the Slave Terminal. Refer to the user's manual of the Communications Coupler Unit
for detailed information on the support and functionality of I/O checking for your Communica-
tions Coupler Unit.
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4 Installation and Wiring

4-4 Wiring Examples

This section provides wiring examples for the Temperature Input Units and Heater Burnout Detection
Units along with precautions for wiring.

For the terminal array for each model, refer to the terminal connection diagram for each model in A-1
Data Sheet on page A-2.

4-4-1 Wiring Example for Temperature Input Units

® Wiring Example 1

Temperature Input
Unit
NX-TS2101
A1 B1
NC NC

NC NC
NC NC

sojdwexg BULIp v+

NC NC

Cold junction sensor

TC2+ | TC2- m * Do not touch or remove.

@
CI1+71 Ci1- o

TC1+® TC1-¢ > Thermocouple input

NC NC
A8 B8

® Wiring Example 2

Temperature Input

syuun induj aunjesadwa] Joy ajdwexy BUulIpy L-v-1

Unit
NX-TS2201
A1 B1
NC NC
NC NC
NC NC
NC NC
A2 B2
NC B2
. A 2
A1 B1 ® B ] Resistance thermometer input
NC B1 o 1B
A8 B8
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m Precautions for Correct Use

» To ensure this NX Unit is kept in the best operating condition, observe the following points
when wiring to avoid the effects of the noise.

Wire the sensor connection lines and power lines (e.g., AC power supply lines or power
lines) separately. Do not place such lines in the same duct.

Insert a noise filter into the power supply input section if noise comes from power supply
lines when using the same power supply to power an electrical welder or an electric dis-
charge machine, or there is a high-frequency source nearby.

» Do not touch a cold junction sensor that is mounted to the terminal block on a Thermocou-
ple Temperature Input Unit. The temperature may not be measured correctly and the cold
junction sensor may be disconnected.

4-4-2 Wiring Example for Heater Burnout Detection Units

A wiring example for the NX-HB3101 is shown below.

24 VDC

CT

Additional 1/0 Heater Burnout
Power Supply Unit Detection Unit
NX-PF0630 NX-HB3101

A B1 A B1
lov | 1ov CT1+ | cT2+
| ! CT1- | cT2-
H- 106 | 106 CT3+ | CT4+
[ | | CT3- | CT4-

1oV | 1oV ouT1 | ouT2 H

| ! lov1 | 1ov2 H
| 10G | 10G ouT3 [ ouT4
! I I I0V3 | 10V4

A8 B8

SSR

When you wire a control output (OUTL), wire the polarity of the internal I/O common terminal correctly.

The polarity of the internal /O common terminal for control outputs from the NX-HB3101 is NPN. Inside
the NX-HB3101, the common side (0 VDC) is internally connected to 0 VDC of the 1/0O power supply
through the NX bus.

The polarity of the internal I/O common terminal for control outputs from the NX-HB3201 is PNP. Inside
the NX-HB3201, the common side (24 VDC) is internally connected to 24 VDC of the 1/0 power supply
through the NX bus.

Precautions for Safe Use

Before you perform wiring or maintenance work, always confirm that the power supply to the
heater is turned OFF. If you provide power to the heater while the CT terminals are open, a high
voltage will occur between the CT terminals, which creates an electric shock hazard.
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4 Installation and Wiring

EI Precautions for Correct Use

+ To ensure this NX Unit is kept in the best operating condition, observe the following points
when wiring to avoid the effects of the noise.

» Wire the sensor connection lines and power lines (e.g., AC power supply lines or power
lines) separately. Do not place such lines in the same duct.

* Insert a noise filter into the power supply input section if noise comes from power supply lines
when using the same power supply to power an electrical welder or an electric discharge
machine, or there is a high-frequency source nearby.
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/O Refreshing

This section describes the types and functions of I/O refreshing for the NX Units.

51 I/ORefreshing ......... ...ttt ittt i iananeaaeennn 5-2
5-1-1  1/O Refreshing from CPU Unitsto NX Units ............... ... ... ...... 5-2
5-1-2 /O Refreshing from the CPU Unit or Industrial PC to Slave Terminals ...... 5-3
5-1-3  1/O Refreshing from the Communication Control Unitto NX Units .......... 5-4
5-1-4  Calculating the I/0 Response Times of NX Units . ...................... 5-4

5-2 1/O RefreshingMethods .............. .t 5-6
5-2-1  Types of I/0O RefreshingMethods .. ............ .. ... ... ... .. ........ 5-6
5-2-2  Setting the I/O Refreshing Methods .. ......... ... ... ... ... ........ 5-8
5-2-3  Selecting NX Units ... ... .. 5-9
5-2-4 Free-RunRefreshing ...... ... . . . . . 5-9
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5-1

5-1-1

I/O Refreshing

I/O Refreshing

This section describes 1/0O refreshing for the NX Units.

I/0 Refreshing from CPU Units to NX Units

An NX-series CPU Unit cyclically performs I/O refreshing with the NX Units.

The following period and two cycles affect operation of the 1/O refreshing between the CPU Unit and the
NX Units.

(a) Primary period in CPU Unit
(b) Refresh cycle of the NX bus
(c) Refresh cycle of each NX Unit

CPU Unit NX Unit NX Unit NX Unit

(a) Primary
period in CPU
Unit

(b) Refresh cycle of the NX bus

7 (c) Refresh cycle of each NX Unit

oo b ot

the user program and I/O Units
J

The following operation occurs.

* The refresh cycle of the NX bus in item (b) is automatically synchronized with the primary period of
the CPU Unit in item (a).

» The refresh cycle of each NX Unit in item (c) depends on the I/O refreshing method which is given
below.

Refer to the NJ/NX-series CPU Unit Software User’s Manual (Cat. No. W501) for detailed information
on /O refreshing between the CPU Unit and the NX Units.

Refer to 5-1-4 Calculating the I/0O Response Times of NX Units on page 5-4 for the I/O response times
of NX Units in the CPU Rack of the CPU Unit.
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5 1/0 Refreshing

5-1-2 1/O Refreshing from the CPU Unit or Industrial PC to Slave Termi-
nals

The CPU Unit or the Industrial PC 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/O refreshing between the CPU Unit or the Industrial
PC and the NX Units in a Slave Terminal:

(a) Cycle time of the CPU Unit or Industrial PC
(b) Communications cycle of the host network
(c) Refresh cycle of the NX bus

(d) Refresh cycle of each NX Unit

CPU Unit or
Industrial PC  Communications Master Unit

Buiysayoy O/l 1-S

Data exchange between the J

() Cycle user program and 1/O Units

time

N
N N \< (b) Communications cycle of the host network )
N 4'

NN Communications path
N
N N
N

Stave Terminal [ communi™« [ NX Unit | NXUnit | NX Unit Other communications

cations NN slaves

Coupler S

. N N
Unit (c) Refresh cycle of the NX bus

7 (d) Refresh cycle of each NX Unit

P w—
C|C|C
R

The cycle time of the CPU Unit or Industrial PC, the communications cycle of the host network, and the
NX bus I/O refresh cycle are determined by the type of the CPU Unit or Industrial PC and the type of
communications.

S[EUILLISL BABIS O} Od [BUISNPU] 10 NUN NdD BU} Woly Bulysensy O/l z-1-G

The following explains operations when the built-in EtherCAT port on the NJ/NX-series CPU Unit or
NY-series Industrial PC is used for communications with an EtherCAT Slave Terminal, with symbols in
the figure.

Refer to the user’s manual for the connected Communications Coupler Unit for information on the
operation of I/O refreshing for Slave Terminals other than EtherCAT Slave Terminals.
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5 1/0 Refreshing

I Operation of I/O Refreshing with NX-series CPU Unit

The following shows the operation of 1/0 refreshing when the built-in EtherCAT port on the NX-series
CPU Unit is used for communications with an EtherCAT Slave Terminal.
» The process data communications cycle in item (b) and the refresh cycle of the NX bus in item (c) are

automatically synchronized with the primary period or the task period of the priority-5 periodic task of
the CPU Unit in item (a) when the distributed clock is enabled in the EtherCAT Coupler Unit.

* The refresh cycle of each NX Unit in item (d) depends on the I/O refreshing method which is given
below.

The priority-5 periodic task must be supported by the connected CPU Unit model. Refer to the

NJ/NX-series CPU Unit Software User's Manual (Cat. No. W501) for the periodic tasks supported by

each model of NX-series CPU Unit.

Operation of I/0 Refreshing with NJ-series CPU Unit or NY-series
Industrial PC

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

or NY-series Industrial PC is used for communications with an EtherCAT Slave Terminal.

» The process data communications cycle in item (b) and the refresh cycle of the NX bus in item (c) are
automatically synchronized with the primary period of the CPU Unit or Industrial PC in item (a).*1

» The refresh cycle of each NX Unit in item (d) depends on the I/O refreshing method which is given
below.

*1. This applies when the distributed clock is enabled in the EtherCAT Coupler Unit.

Refer to the NX-series EtherCAT Coupler Unit User’s Manual (Cat. No. W519) for detailed information
on 1/O refreshing between the built-in EtherCAT port and EtherCAT Slave Terminals.

I /0 Response Times for NX Units on Slave Terminals

Refer to 5-1-4 Calculating the I/0 Response Times of NX Units on page 5-4 for the I/O response times
of NX Units on Slave Terminals.

5-1-3 1/0O Refreshing from the Communication Control Unit to NX Units

Refer to the user’s manual for the Communication Control Unit for details on 1/O refreshing from the
Communication Control Unit to NX Units.

@ Additional Information

Heater Burnout Detection Units cannot be connected to the Communication Control Unit.

5-1-4 Calculating the I1/O Response Times of NX Units

Depending on where the NX Unit is connected, refer to the following manuals to calculate the 1/0
response times of an NX unit.

5-4 NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)



I Connected to a CPU Unit

5 1/0 Refreshing

Manual to reference

Description

Software user’s manual for the con-
nected CPU Unit

The method for calculating the I/O response times of NX Units in the
CPU Rack with a CPU Unit is described.

NX-series Data Reference Manual

The NX Unit parameter values used for calculating the 1/O response
times of NX Units are described.

I Connected to a Communications Coupler Unit

Manual to reference

Description

User’s manual for the connected Com-
munications Coupler Unit

The method for calculating the I/O response times of NX Units on
Slave Terminals is described.

NX-series Data Reference Manual

The NX Unit parameter values used for calculating the 1/O response
times of NX Units are described.

I Connected to a Communication Control Unit

Manual to reference

Description

User’s manual for the connected Com-
munication Control Unit

The method for calculating the I/O response times of NX Units in the
CPU Rack with a Communication Control Unit is described.

NX-series Data Reference Manual

The NX Unit parameter values used for calculating the 1/O response
times of NX Units are described.
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5 1/0 Refreshing

5-2 1/O Refreshing Methods

This section describes 1/O refreshing methods for the NX Units.

5-2-1 Types of I/O Refreshing Methods

I Methods of I/O Refreshing between the CPU Unit and NX Units

The 1/0O refreshing methods that you can use between the CPU Unit and the NX Units depend on the
connected CPU Unit.

Refer to the user’s manual for the connected CPU Unit for information on I/O refreshing between the
CPU Unit and the NX Units. For example, the 1/O refreshing methods that you can use between the
NX-series NX1P2 CPU Unit and the NX Units are described in the following table.

I/0 refreshing method name”? Outline of operation
Free-Run refreshing With this I/O refreshing method, the refresh cycle of the NX bus and 1/0
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 out-

puts is synchronized on a fixed interval between more than one NX Unit con-
nected to a CPU Unit.

Time stamp refreshing With this I/O refreshing method, the NX Units record the DC times when
inputs change or perform outputs at specified DC times. These times are
asynchronous to the NX bus refresh cycles. Data exchange between the NX
Units and CPU Unit are performed cyclically on the NX bus refresh cycles.

Input refreshing with input | With this I/O refreshing method, the Input Units record the DC times when
changed time inputs changed.

Output refreshing with With this 1/O refreshing method, the Output Units refresh outputs at specified
specified time stamp DC times.

*1. Task period prioritized refreshing cannot be used for the NX1P2 CPU Unit.

Since the NX1P2 CPU Unit can execute all of the above 1/O refreshing methods at the same time, you
can use NX Units with different 1/O refreshing methods together.
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5 1/0 Refreshing

Methods of I/0 Refreshing between the Communications Coupler
Unit and NX Units

The 1/O refreshing methods that you can use between the Communications Coupler Unit and the NX
Units depend on the Communications Coupler Unit that is used.

Refer to the user’'s manual for the connected Communications Coupler Unit for information on /O
refreshing between the Communications Coupler Unit and the NX Units.

For example, the I/O refreshing methods that you can use between an EtherCAT Coupler Unit and the
NX Units when the EtherCAT Coupler Unit is connected to the built-in EtherCAT port on the
NJ/NX-series CPU Unit or NY-series Industrial PC, are described in the following table.

1/O refreshing method name Outline of operation
Free-Run refreshing With this I/O refreshing method, the refresh cycle of the NX bus and the
I/O refresh cycles of the NX Units are asynchronous.
Synchronous /O refreshing With this I/O refreshing method, the timing to read inputs or to refresh out-

puts is synchronized on a fixed interval between more than one NX Unit on
more than one Slave Terminal.

Time stamp refreshing”’ With this I/O refreshing method, the NX Units record the DC times when
inputs change or perform outputs at specified DC times. These times are
asynchronous to the NX bus refresh cycles. Data exchange between the
NX Units and EtherCAT Coupler Unit are performed cyclically on the NX
bus refresh cycles.

spoyja Bulysaney Ol Z-§

Input refreshing with input With this I/O refreshing method, the Input Units record the DC times when
changed time inputs changed.

Output refreshing with spec- | With this 1/O refreshing method, the Output Units refresh outputs at speci-
ified time stamp fied DC times.

Task period prioritized refreshing™ | With this I/O refreshing method, shortening the task period is given priority
over synchronizing the 1/0 timing with other NX Units. With this 1/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.

*1. Neither the Temperature Input Unit nor Heater Burnout Detection Unit supports time stamp refreshing.
*2. You need to use the EtherCAT Coupler Unit with the model number NX-ECC203.

Since the EtherCAT Coupler Unit can execute all I/O refreshing methods at the same time, you can use NX Units
with different 1/O refreshing methods together in the EtherCAT Slave Terminal.

spoulay Bulyseyey O/l Jo sedhL |-z-G

Methods of I/O Refreshing between the Communication Control Unit
and NX Units

Refer to the user’s manual for the connected Communication Control Unit for information on the 1/0
refreshing methods that you can use between the Communication Control Unit and the NX Units.

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566) 5-7



5 1/0 Refreshing

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

I Setting Methods between the CPU Unit and the NX Units

The setting method for the 1/0O refreshing method between the CPU Unit and the NX Units is deter-
mined by the connected CPU Unit.

Refer to the software user’s manual for the connected CPU Unit for information on the setting method
for I/O refreshing between the CPU Unit and the NX Units.

An example is provided below for an NX-series NX1P2 CPU Unit. There is no setting for this in the
NX1P2 CPU Unit. Refreshing is determined as described in the following table.

NX Units that support
Free-Run refreshing,

NX Units that support

NX Units that support NX Units that support
e _both Free-Run refresh- syncljronous 1/0 only time stamp refresh-
. ing and synchronous I/O refreshing, and task . xq

ing

refreshing

period prioritized

refreshing

Time stamp refreshing

Free-Run refreshing Synchronous I/O refreshing

*1. Two types of time stamp refreshing are available: one is input refreshing with input changed time and the other
is output refreshing with specified time stamp.

Setting Methods between the Communications Coupler Unit and the
NX Units

The setting method for the I/O refreshing method between the Communications Coupler Unit and the
NX Units is determined by the connected Communications Coupler Unit.

Refer to the user’s manual for the connected Communications Coupler Unit for information on the set-
ting method for 1/O refreshing between the Communications Coupler Unit and the NX Units.

An example is provided below for when an EtherCAT Coupler Unit is connected to the built-in EtherCAT
port on an NJ/NX-series CPU Unit or NY-series Industrial PC.

The I/O refreshing method between the EtherCAT Coupler Unit and each NX Unit depends on whether
the DC is enabled in the EtherCAT Coupler Unit.

NX Units that sup-
NX Units that sup- port Free-Run
DC enable setting | NX Units that sup- | port both Free-Run refreshing, syn- NX Units that sup-
in the EtherCAT port only Free-Run refreshing and chronous 1/O port only time
Coupler Unit refreshing synchronous I/O refreshing, and stamp refreshing

refreshing

task period priori-
tized refreshing

Enabled (DC for
synchronization) !

Enabled (DC with
priority in cycle
time)*1

Disabled
(FreeRun)*2

Free-Run refreshing

Synchronous I/O
refreshing

Synchronous /O
refreshing

Task period priori-
tized refreshing

Time stamp refresh-
ing

Free-Run refreshing

Free-Run refreshing

Operation with time
stamp refreshing is

not possible.*?’

*1. The EtherCAT Slave Terminal operates in DC Mode.
*2. The EtherCAT Slave Terminal operates in Free-Run Mode.
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5 1/0 Refreshing

*3. Refer to the manuals for the specific NX Units for details on the operation when the DC is set to Disabled
(FreeRun).

Setting Methods between the Communication Control Unit and the
NX Units

Refer to the user’s manual for the connected Communication Control Unit for information on how to set
an /O refreshing method between the Communication Control Unit and the NX Units.

5-2-3 Selecting NX Units

The 1/O refreshing methods that you can use depend on the model of the NX Unit. After you decide on
which 1/O refreshing method to use, select the NX Units.

5-2-4 Free-Run Refreshing

With this 1/0 refreshing method, the refresh cycle of the NX bus and I/O refresh cycles of the NX Units
are asynchronous.

spoyja Bulysaney Ol Z-§

NX Units read inputs and refresh outputs during I/O refreshing.

This method is used when it is not necessary to be aware of factors such as the 1/0 timing jitter and the
concurrency of the timing to read inputs and refresh outputs between the NX Units.

This section explains operations when NX Units are connected to a CPU Unit or Communications Cou-
pler Unit.

Refer to the user’s manual for the Communication Control Unit for operations when NX Units are con-
nected to a Communication Control Unit.

spun XN Bunosies ¢-z-g
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I/O Refreshing

I Description of CPU Unit Operation

The following describes the operation of Free-Run refreshing between an NX-series CPU Unit and the
NX Units.

® Temperature Input Units

* The CPU Unit performs 1/O refreshing for NX Units. (Refer to (a) in the figure below.)
» The Temperature Input Units read inputs during I/O refreshing. (Refer to (b) in the figure below.)

» The CPU Unit can read the most recent input values during 1/O refreshing.
However, timing to read inputs or to refresh outputs for each NX Unit in the Slave Terminal does
not occur at the same time. (Refer to (c) in the figure below.)

» The interval of I/O refreshing varies with the processing conditions of the CPU Unit. Therefore, the
interval of the timing to read inputs or to refresh outputs for NX Unit is not always the same. (Refer
to (d) in the figure below.)

» The Temperature Input Units repeatedly perform AD conversion in the order of the input channels.
AD conversion is not synchronized with I/O refreshing of the NX bus.

+ At the time of I/O refreshing, the CPU Unit reads the converted values from the NX Unit for one
Unit that AD conversion is complete before the timing to read inputs.

(a) I/0 refreshing for each Unit

(d) Interval of reading the inputs is not constant.

l< Sk |
[ \ T |
/O refreshing Input refreshing Output refreshing
on the NX bus (b) Timing ¢ g
iming to rea
; ? inputs ? ?
Temperature Input Unit A |Input1||lnput2|lnput 3|Input4||nput 1||Inputi|nput 3|Input4|lnput 1|Input2||nput 3|Input4|nput 1|Inpu( 2|Input 3|Input4||nput3||nput4|

t t t

Temperature |nput Unit B |Input2i|lnput 3|Input4||nput1|Input2”Inpu13|lnput4|lnput 1|Input2||nput 3|Input 4|Input1||nput2||nput 3|Input4|lnput 3|Input4||nput 1|

7T

(c) Timing to read inputs for all Units is not

simultaneous.
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5 1/0 Refreshing

® Heater Burnout Detection Units

This section describes the refresh operation using an example. In this example, CT1 is allocated to
OUT1 and CT2 is allocated to OUT2.
OUT3, OUT4, CT3, and CT4 are omitted.

» The CPU Unit refreshes the 1/0 of the NX Units. (Refer to (a) in the figure below.)

* When I/O is refreshed, the Heater Burnout Detection Unit reads the latest input values and
refreshes the output set values. (Refer to (b) in the figure below.)

» The Heater Burnout Detection Unit is not synchronized with the 1/O refresh timing of the NX bus.
The Unit executes a time-proportional output in the control period that is set for each control out-
put, and reads the CT input each time the control output turns ON or OFF. (Refer to (c) in the fig-
ure below.)

The Unit also performs processing such as the detection of heater burnouts and SSR failures
during each control period.

The timing of updating the control outputs for changes in the output set values (manipulated vari-
ables) depends on the status of the outputs when the output set values are changed. For details
on the timing of control output updates for changes in the output set values, refer to Basic Func-
tion on page 7-34 in 7-6-6 Time-proportional Output on page 7-33.

» The 1/O refreshing interval changes according to the processing conditions of the CPU Unit.
Therefore, the intervals of the timing to read inputs or to refresh outputs for the Heater Burnout
Detection Unit are not constant. (Refer to (d) in the figure below.)

spoyja Bulysaney Ol Z-§
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5 1/0 Refreshing

(@) I/O refreshing for each Unit (d) Intervals of reading inputs or updating outputs are not constant.

nh il ain

I/0 refreshing Input refreshing Output refreshing
on the NX bus

Heater Burnout
Detection Unit A

Heater Burnout
Detection Unit B

- b) Refreshing of the
(b) Timing to (
read inputs f * outputsetvaluesf * f *

. by output
IOut1 Control Period refreshing | | |
[ | [ [ |

(c) Time-proportional output executed for each control period.
ON -
ouT1 | | | | | | | |
OFF
T T 1 1t 1t 1
3 —

(c) CT input read when control output turns ON or OFF.
Out2 Control Period

OouT2

/ t oy ty toy

Out1 Control Period

outt1 N | | | | | |
OFF
cT T T T T T T

< Out2 Control Period

I Description of Slave Terminal Operation

This section describes the slave terminal operation of each type of Unit.

® Temperature Input Units

The Communications Coupler Unit performs I/O refreshing for NX Units. (Refer to (a) in the figure
below.)

The Temperature Input Units read inputs during I/O refreshing. (Refer to (b) in the figure below.)
The Communications Coupler Unit can read the most recent input values during 1/O refreshing.
However, timing to read inputs or to refresh outputs for each NX Unit in the Slave Terminal does
not occur at the same time. (Refer to (c) in the figure below.)

The interval of 1/O refreshing varies with the processing conditions of the Communications Cou-
pler Unit or the host communications master. Therefore, the interval of the timing to read inputs or
to refresh outputs for NX Unit is not always the same. (Refer to (d) in the figure below.)

The Temperature Input Units repeatedly perform AD conversion in the order of the input channels.
AD conversion is not synchronized with I/O refreshing of the NX bus.
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5 1/0 Refreshing

+ At the time of I/O refreshing, the Communications Coupler Unit reads the converted values from
the NX Unit for one Unit that AD conversion is complete before the timing to read inputs.

(a) I/0 refreshing for each Unit
(d) Interval of reading the inputs is not constant.

my oo 1 [

/0 refreshing Input refreshing Output refreshing
on the NX bus (b) Timi g
iming to rea
? inputs ? ?

Temperature Input Unit A |\nput1i|lnput2|lnput 3|Input4||nput1|i|nputi|nput 3|Input4||nput 1|InputZ|Input 3|Input4||nput1||nput 2|Input 3|Input4|lnput3||nput4|

t t t

Temperature |nput Unit B |Input2i|lnput 3|Input 4|Input1|Input4ilnput3l|nput4|lnput1|Input 2|Input 3|Input 4|Input1||nput2||nput 3|Input4|lnput3|Input4||nput1|

7T

(c) Timing to read inputs for all Units is not

simultaneous.

® Heater Burnout Detection Units

This section describes the refresh operation using an example. In this example, CT1 is allocated to
OUT1 and CT2 is allocated to OUT2.
OUT3, OUT4, CT3, and CT4 are omitted.

» The Communications Coupler Unit refreshes the 1/0 of the NX Units. (Refer to (a) in the figure
below.)

* When /O is refreshed, the Heater Burnout Detection Unit reads the latest input values and
refreshes the output set values. (Refer to (b) in the figure below.)

» The Heater Burnout Detection Unit is not synchronized with the 1/O refresh timing of the NX bus.
The Unit executes a time-proportional output in the control period that is set for each control out-
put, and reads the CT input each time the control output turns ON or OFF. (Refer to (c) in the fig-
ure below.)

The Unit also performs processing such as the detection of heater burnouts and SSR failures
during each control period.

The timing of updating the control outputs for changes in the output set values (manipulated vari-
ables) depends on the status of the outputs when the output set values are changed. For details
on the timing of control output updates for changes in the output set values, refer to Basic Func-
tion on page 7-34 in 7-6-6 Time-proportional Output on page 7-33.

» The I/O refreshing interval changes according to the processing conditions of the Communica-
tions Coupler Unit or the host communications master. Therefore, the intervals of the timing to
read inputs or to refresh outputs for the Heater Burnout Detection Unit are not constant. (Refer to
(d) in the figure below.)
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5 1/0O Refreshing

(@) I/O refreshing for each Unit (d) Intervals of reading inputs or updating outputs are not constant.

nh il il

I/0 refreshing Input refreshing Output refreshing
on the NX bus

Heater Burnout
Detection Unit A

Heater Burnout
Detection Unit B

- b) Refreshing of the
(b) Timing to (
read inputs f * outputsetvaluesf * f *

. by output
IOut1 Control Period refreshing | | |
[ | [ | |

(c) Time-proportional output executed for each control period.
ON -
ouT1 | | | | | | | |
OFF
or (U NS N N N N N |
3 —2A

(c) CT input read when control output turns ON or OFF.
Out2 Control Period

ON
out2 | | | |

s t t R

Out1 Control Period

T O Y I
cTt T T T T T T

< Out2 Control Period
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5 1/0 Refreshing

I Settings

Add the NX Units that support Free-Run refreshing to the CPU Unit configuration or Slave Terminal
configuration.

After you add the Units, set the I/O refreshing method for operation with Free-Run refreshing according
to the connected CPU Unit or Communications Coupler Unit.

Refer to 5-2-2 Setting the I/O Refreshing Methods on page 5-8 for the setting method for the 1/0
refreshing method.

spoyja Bulysaney Ol Z-§
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Temperature Input Units
]

This section describes the types and functions of Temperature Input Units.
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6-4 ListofSettings ............ i it e i i, 6-12
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6 Temperature Input Units

6-1 Types of Temperature Input Units

Temperature Input Units are NX Units with functionality to process inputs of the temperature sensors.

There are thermocouple input and resistance thermometer input types.

This section describes the types of Temperature Input Units.

Temperature Input Units (Screwless Clamping Terminal Block, 12

mm Width)
Num
Ll Conversion 1/0 refreshing
Model of Input type . Resolution Reference
. time method
point
S
NX-TS2101 250 ms/Unit 0.1°C max. ! P. A-7
NX-TS2102 Thermocouple | 10 ms/Unit 0.01°C max. P.A-8
NX-TS2104 2 60 ms/Unit 0.001°C max. P. A-10
. . _ Free-Run refresh- | ——
NX-TS2201 point | Resistance 250 ms/Unit 0.1°C max. ing P. A-11
NX-TS2202 s thermometer 10 ms/Unit 0.01°C max. P. A-12
(Pt100/Pt1000, )
NX-TS2204 % 60 ms/Unit 0.001°C max. P. A-13
three-wire)

*1. The resolution is 0.2°C max. when the input type is R, S, or W.

*2. The NX-TS2202 only supports Pt100 three-wire sensor.

Temperature Input Units (Screwless Clamping Terminal Block, 24

mm Width)
Num
Ll Conversion 1/0 refreshing
Model of Input type . Resolution Reference
. time method
point
S
NX-TS3101 250 ms/Unit 0.1°C max. ! P. A-14
NX-TS3102 Thermocouple | 10 ms/Unit 0.01°C max. P.A-15
NX-TS3104 4 60 ms/Unit 0.001°C max. P. A-17
. - - Free-Run refresh- | ——
NX-TS3201 point | Resistance 250 ms/Unit 0.1°C max. ing P. A-18
NX-TS3202 s thermometer 10 ms/Unit 0.01°C max. P. A-19
(Pt100/Pt1000, )
NX-TS3204 o 60 ms/Unit 0.001°CC P. A-20
three-wire)

*1. The resolution is 0.2°C max. when the input type is R, S, or W.

*2. The NX-TS3202 only supports Pt100 three-wire sensor.
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6 Temperature Input Units

6-2 Input Types and Input Ranges

This section describes input types and setting methods of Temperature Input Units.

6-2-1 Corresponding Input Types and Input Ranges

The following table shows the corresponding input types, input ranges and convertible temperature
ranges.

The convertible temperature ranges are increased by +20°C for each input range.

The reference accuracy and temperature coefficient are guaranteed when the measured value is within
the input range.

® Thermocouple Type

sabuey Induj pue sadA] nduj z-9

Settable NX Units
tponvze;:ion Conversion Conversion
ime: ms ime: ime:
Inpu*t1 Input range I TILID B Resolution: g?:oll(t)i;s: ;r::olzlt)ig:is:
type peraturerange | o .. ox2 | 0.01°Cmax. | 0.001°C max.
NX-TS2101 NX-TS2102 NX-TS2104
NX-TS3101 NX-TS3102 NX-TS3104
K —200 to 1300°C —220to 1320°C | Yes Yes Yes
K —20 to 600°C (High Resolution) | —40 to 620°C No Yes Yes
J —200 to 1200°C —220 to 1220°C | Yes Yes Yes
J —20 to 600°C (High Resolution) | —40 to 620°C No Yes Yes S
T —200 to 400°C —220 to 420°C | Yes Yes Yes (__;
E —200 to 1000°C —220 to 1020°C | Yes Yes Yes g
L —200 to 900°C -220t0 920°C | Yes Yes Yes §
U —200 to 600°C -220t0 620°C | Yes Yes Yes %_
N -200 to 1300°C —-220to 1320°C | Yes Yes Yes 3
R -50to 1700°C -701t0 1720°C | Yes Yes Yes 3
S -50 to 1700°C -70t0 1720°C | Yes Yes Yes ar
B 0 to 1800°C -20to0 1820°C | Yes No No é
w 0 to 2300°C —20t0 2320°C | Yes Yes Yes o
PLII | O0to 1300°C -20t0 1320°C | Yes Yes Yes %
*1. If there are more than one input ranges for the same input type, the one with narrower input range has higher é
resolution. e
*2. The resolution is 0.2°C max. when the input type is R, S, or W. c?b
(2]
® Resistance Thermometer Type
Settable NX Units
Conversion Conversion Conversion
Convertible tem- time: 250 ms time: 10 ms time: 60 ms
Input type Input range Resolution: Resolution: Resolution:
perati e 0.1°C max. 0.01°C max. 0.001°C max.
NX-TS2201 NX-TS2202 NX-TS2204
NX-TS3201 NX-TS3202 NX-TS3204
Pt100 —200 to 850°C —220 to 870°C Yes Yes Yes
Pt1000 —200 to 850°C -220 to 870°C Yes No Yes
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6 Temperature Input Units

@ Additional Information

» The decimal point position of INT and DINT measured values can be set from 0°C/°F,
0.1°C/°F or 0.01°C/°F. Refer to 6-5-10 Decimal Point Position Setting on page 6-40.

» To convert the temperature unit from Celsius to Fahrenheit, use the following equation.
Fahrenheit temperature (°F) = Celsius temperature (°C) x 1.8 + 32

» Regardless of the measured value data type, treat any measured value digits that exceed the
specified resolution as reference values. The same is true if the data type is an integer type
and a large number of digits are set for display with the decimal point position setting.

6-2-2 Setting Methods

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other

than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on

page A-78.

2 Select the input type from the list of Input Type Setting for which the channel you want to set.

2, Configurations and Setup oaq

|_. All parameters i |

+

Item name Value

Channel Enable/Disable Setting/Ch1 Enable/Disable
Channel Enable/Disable Setting/Ch? Enable/Disable

Input Type Setting/Ch? Input Type

Cold Junction Compensation Enable/Disable Setting/Chl Col---

Cold Junction Compensation Enable/Disable Setting/Ch2 Col---
Decimal Point Position Setting/Ch1 Decimal Point Position
Decimal Point Position Setting/Ch2 Decimal Point Position
Temperature Unit Setting/Ch1 Temperature Unit
Temperature Unit Setting/Ch2 Temperature Unit

Input Moving Average Time/Chl Input Moving Average Time
Input Moving Average Time/Ch2 Input Moving Average Time

Offset Value (One-point Correction)/Chl Offset Value (One--
Offset Yalue (One-point Correction)/Ch2 Offset Value (One---
Lower Offset Value (Two-point Correction)/Chl Lower Offse---
Lower Offset Value (Two-point Correction)/Ch2 Lower Offse---

True

K -288 to 1388 [°C]
-288 to 1388 [°C]

-188 to 488 [°(]
-288 to 1088 [°C]
-288 to 988 [°(]
-288 to 688 [°C]
-288 to 1388 [°C]
-58 to 1788 [*(]
-58 to 1788 [*(]
B @ to 1808 [°C]
W8 to 2388 [°C]
PLZ B to 1388 [°C]
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6 Temperature Input Units

@ Additional Information

+ Click a list button on the tab page to display the item in the Edit Unit Operation Settings Tab
Page.

Example:

<\, Confiqurations and Setup

[ATL parametersWCh1WInput Type Setting

<\, Configurations and Setup

[ WAL parameters

| YA paraneters

¥ Common
Event Level Setting

Decimal Point Position Setting

Temperature Unit Setting

Input Moving Average Time

Offset Value (Dne-point Correction)

Lower Offset Value (Two-point Correction)

Higher Offset Value {Two-point Correction)

Pre-correction Lower Measured Value (Two-point Correction)
Pre-correction Higher Measured Value (Two-point Correction)

(Channel Enable/Disable Setting

Select Input Type Setting under Ch1 Only Input Type Setting
under Ch1 is displayed

+ If you set a value different from the default value, the Value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

sabuey Induj pue sadAj nduj z-9

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

spouiaN Bumes z-z-9

Transfer from Unit Compare

- Transfer to Unit

The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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6 Temperature Input Units

6-3 Specifications of I/O Data

This section describes the I/O data for Temperature Input Units.

6-3-1 Allocatable I/O Data

This section describes the allocatable 1/0 data in the Temperature Input Units.

An 1/O entry mapping is assigned to the 1/O allocation settings for Temperature Input Unit.
A specific I/O entry is assigned to the 1/0 entry mapping for each NX Unit model.
These allocations are fixed, so you cannot add others or change them.

In the factory settings, only the following data is assigned to an I/O entry mapping.
« NX-TSOOO01/TSOOO02: Chd Measured Value INT
* NX-TSOOO04: Chd Measured Value REAL

An I/O entry means the 1/O data described in this section. An I/O entry mapping means a collection of
I/O entries.

To assign the 1/O allocation information of the NX Unit or Slave Terminal to an NJ/NX-series CPU Unit
or NY-series Industrial PC, use the 1/O ports for the allocated I/O data. However, with a Slave Terminal,
an /O port is not used for some communications masters or Communications Coupler Units.

Refer to the user’s manual for the connected Communications Coupler Unit for the I/O data application
procedures for the Slave Terminal.

@ Additional Information

To access data to which 1/O is not allocated, use instructions or other messages to access the
NX objects.

The method to access NX objects through instructions or other messages depends on where
the NX Unit is connected.

If the NX Unit is connected to a CPU Unit, access is possible with the Read NX Unit Object
instruction and the Write NX Unit Object instruction of the NJ/NX-series Controller.

When the NX Unit is connected to a Communications Coupler Unit, the method depends on the
connected Communications Coupler Unit or communications master.

Refer to the user's manual for the connected Communications Coupler Unit for method to use
messages to access NX objects on Slave Terminals.

For the index numbers and subindex numbers of NX objects, refer to A-3-2 Temperature Input
Units on page A-34.
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® Two-point Input Units

6 Temperature Input Units

o Data Default 1/0 port Subin-
Data name Description Index
type value name dex
Ch1 Status Aggregated status data | WORD | 0000 hex | Ch1 Status 6000 hex | 01 hex
for Ch1. ™
Ch2 Status Aggregated status data | WORD | 0000 hex | Ch2 Status 2 hex
for Ch2. ™2
Ch1 Measured Value Analog input measured | INT 0 Ch1 Mea- 6001 hex | 01 hex
INT value (INT) for Ch1. sured Value
INT
Ch2 Measured Value Analog input measured | INT 0 Ch2 Mea- 02 hex
INT value (INT) for Ch2. sured Value
INT
Ch1 Measured Value Analog input measured | DINT 0 Ch1 Mea- 6002 hex | 01 hex
DINT value (DINT) for Ch1. sured Value
DINT
Ch2 Measured Value Analog input measured | DINT 0 Ch2 Mea- 02 hex
DINT value (DINT) for Ch2. sured Value
DINT
Ch1 Measured Value Analog input measured | REAL 0 Ch1 Mea- 6003 hex | 01 hex
REAL value (REAL) for Ch1. sured Value
REAL
Ch2 Measured Value Analog input measured | REAL 0 Ch2 Mea- 02 hex
REAL value (REAL) for Ch2. sured Value
REAL
*1. The following table gives the detailed status for Ch1.
Bit Data name Description Data type | 1/0 port name
0 Ch1 Sensor Disconnected Sensor disconnected error BOOL Ch1 Sensor
Error Disconnected
Error
1 Ch1 Over Range Measured value over range BOOL Ch1 Over
Range
2 Ch1 Under Range Measured value under range BOOL Ch1 Under
Range
3 Ch1 Cold Junction Error Cold junction error BOOL Ch1 Cold Junc-
tion Error
4 Ch1 AD Converter Error AD conversion error BOOL Ch1 AD Con-
verter Error
5t0 16 | Reserved -
*2. The following table gives the detailed status for Ch2.
Bit Data name Description Data type | I/O port name
0 Ch2 Sensor Disconnected Sensor disconnected error BOOL Ch2 Sensor
Error Disconnected
Error
1 Ch2 Over Range Measured value over range BOOL Ch2 Over
Range
2 Ch2 Under Range Measured value under range BOOL Ch2 Under
Range
3 Ch2 Cold Junction Error Cold junction error BOOL Ch2 Cold Junc-
tion Error
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6 Temperature Input Units

Bit Data name Description

Data type

1/0 port name

4 Ch2 AD Converter Error AD conversion error

BOOL

Ch2 AD Con-
verter Error

5to 16 Reserved -
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® Four-point Input Units

6 Temperature Input Units

Data name Description Data Default /O port Index SULILE
type value name dex
Ch1 Status Aggregated status data | WORD | 0000 hex | Ch1 Status 6000 hex | 01 hex
for Ch1. ™
Ch2 Status Aggregated status data | WORD | 0000 hex | Ch2 Status 02 hex
for Ch2. ™2
Ch3 Status Aggregated status data | WORD | 0000 hex | Ch3 Status 3 hex
for Ch3.
Ch4 Status Aggregated status data | WORD | 0000 hex | Ch4 Status 4 hex
for Ch4. 2
Ch1 Measured Value Analog input measured | INT 0 Ch1 Mea- 6001 hex | 01 hex
INT value (INT) for Ch1 sured Value
INT
Ch2 Measured Value Analog input measured | INT 0 Ch2 Mea- 02 hex
INT value (INT) for Ch2 sured Value
INT
Ch3 Measured Value Analog input measured | INT 0 Ch3 Mea- 03 hex
INT value (INT) for Ch3 sured Value
INT
Ch4 Measured Value Analog input measured | INT 0 Ch4 Mea- 04 hex
INT value (INT) for Ch4 sured Value
INT
Ch1 Measured Value Analog input measured | DINT 0 Ch1 Mea- 6002 hex | 01 hex
DINT value (DINT) for Ch1 sured Value
DINT
Ch2 Measured Value Analog input measured | DINT 0 Ch2 Mea- 02 hex
DINT value (DINT) for Ch2 sured Value
DINT
Ch3 Measured Value Analog input measured | DINT 0 Ch3 Mea- 03 hex
DINT value (DINT) for Ch3 sured Value
DINT
Ch4 Measured Value Analog input measured | DINT 0 Ch4 Mea- 04 hex
DINT value (DINT) for Ch4 sured Value
DINT
Ch1 Measured Value Analog input measured | REAL 0 Ch1 Mea- 6003 hex | 01 hex
REAL value (REAL) for Ch1 sured Value
REAL
Ch2 Measured Value Analog input measured | REAL 0 Ch2 Mea- 02 hex
REAL value (REAL) for Ch2 sured Value
REAL
Ch3 Measured Value Analog input measured | REAL 0 Ch3 Mea- 03 hex
REAL value (REAL) for Ch3 sured Value
REAL
Ch4 Measured Value Analog input measured | REAL 0 Ch4 Mea- 04 hex
REAL value (REAL) for Ch4 sured Value
REAL
NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566) 6-9
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6 Temperature Input Units

*1. The following table gives the detailed status for Ch1.

Bit Data name Description Data type | 1/O port name
0 Ch1 Sensor Disconnected Sensor disconnected error BOOL Ch1 Sensor
Error Disconnected
Error
1 Ch1 Over Range Measured value over range BOOL Ch1 Over
Range
2 Ch1 Under Range Measured value under range BOOL Ch1 Under
Range
3 Ch1 Cold Junction Error Cold junction error BOOL Ch1 Cold Junc-
tion Error
4 Ch1 AD Converter Error AD conversion error BOOL Ch1 AD Con-
verter Error
5t0 16 | Reserved - - -
*2. The following table gives the detailed status for Ch2.
Bit Data name Description Data type | 1/O port name
0 Ch2 Sensor Disconnected Sensor disconnected error BOOL Ch2 Sensor
Error Disconnected
Error
1 Ch2 Over Range Measured value over range BOOL Ch2 Over
Range
2 Ch2 Under Range Measured value under range BOOL Ch2 Under
Range
3 Ch2 Cold Junction Error Cold junction error BOOL Ch2 Cold Junc-
tion Error
4 Ch2 AD Converter Error AD conversion error BOOL Ch2 AD Con-
verter Error
5t0 16 | Reserved --- - ---
*3. The following table gives the detailed status for Ch3.
Bit Data name Description Data type | 1/O port name
0 Ch3 Sensor Disconnected Sensor disconnected error BOOL Ch3 Sensor
Error Disconnected
Error
1 Ch3 Over Range Measured value over range BOOL Ch3 Over
Range
2 Ch3 Under Range Measured value under range BOOL Ch3 Under
Range
3 Ch3 Cold Junction Error Cold junction error BOOL Ch3 Cold Junc-
tion Error
4 Ch3 AD Converter Error AD conversion error BOOL Ch3 AD Con-
verter Error
5t0 16 | Reserved - -—- -
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6 Temperature Input Units

*4. The following table gives the detailed status for Ch4.

Bit Data name Description Data type | I/O port name
0 Ch4 Sensor Disconnected Sensor disconnected error BOOL Ch4 Sensor
Error Disconnected
Error
1 Ch4 Over Range Measured value over range BOOL Ch4 Over
Range
2 Ch4 Under Range Measured value under range BOOL Ch4 Under
Range
3 Ch4 Cold Junction Error Cold junction error BOOL Ch4 Cold Junc-
tion Error
4 Ch4 AD Converter Error AD conversion error BOOL Ch4 AD Con-
verter Error
5t0 16 | Reserved - - -—-
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6 Temperature Input Units

6-4 List of Settings

The followings are the setting descriptions, setting ranges, and default values of the functions that can
be used in the Temperature Input Units.

If settings have been changed, restart the NX Unit.
The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.

® Two-point Input Units

Setting name Description D et Unit | Index Sl
value range dex ence
Ch1 Enable/Disable Set to enable or disable TRUE |TRUEor |-- 5000 |01 hex |P.6-20
the channel.” FALSE hex
Ch2 Enable/Disable FALSE: Disable TRUE |TRUEor |-- 02 hex
TRUE: Enable FALSE
Ch1 Input Type Set the sensor to be con- | *1 1 - 5001 01 hex | P.6-3
Ch2 Input Type nected to the channel and - hex 02 hex
its range. "

*1. The meaning of the set value, default value and data range for Ch{ Input Type are as follows.
Meanings of the set values for Ch[l Input Type

Set value Meaning
15 K -200 to 1300°C
16 K —20 to 600°C (High Resolution)
17 J —200 to 1200°C
18 J —20 to 600°C (High Resolution)
19 T —200 to 400°C
20 E —200 to 1000°C
21 L —200 to 900°C
22 U —200 to 600°C
23 N —200 to 1300°C
24 R -50 to 1700°C
25 S -50 to 1700°C
26 B 0 to 1800°C
27 W 0 to 2300°C
28 PL 11 0 to 1300°C
0 Pt100 (3wire) —200 to 850°C
7 Pt1000 (3wire) —200 to 850°C
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Default value and data range for ChJ Input Type

6 Temperature Input Units

« NX-TS2100
NX Units Default value Data range
NX-TS2101 15 15,17,19t0 28
NX-TS2102/TS2104 15 1510 28
« NX-TS22000
NX Units Default value Data range
NX-TS2201/TS2204 0 0,7
NX-TS2202 0 0
Setting name Description Default | Setting Unit | Index Subin- | Refer-
value range dex ence
Ch1 Input Moving Aver- | Set the time to process 0 1 ms 5005 |01hex |P.6-23
age Time moving average. hex
Ch2 Input moving Aver- 0 1 ms 02 hex
age Time
Ch1 Cold Junction Com- | Set to enable or disable TRUE |TRUEor |-- 5002 |01hex |P.6-29
pensation Enable/Dis- the cold junction compen- FALSE hex
able sation for the thermocou-
Ch2 Cold Junction Com- | ple input. TRUE | TRUE or |-- 02 hex
pensation Enable/Dis- FALSE: Disable FALSE
able TRUE: Enable
Ch1 Temperature Unit Set the temperature unit | 0 0/1 5004 |01hex |P.6-32
Ch2 Temperature Unit for the channel analog 0 0/1 hex 02 hex
input measured value.
0:°C
1: °F
Ch1 Offset Value Set the offset value to cor- | 0 -400 to °Cor | 5010 |01 hex |P.6-35
(One-point Correction) rect the one point of the 5000 °F hex
Ch2 Offset Value channel analog input mea- | 0 -400 to 02 hex
(One-point Correction) sured value. 5000
Ch1 Lower Offset Value | Set the offset value 0 -400 to °Cor | 5011 01 hex
(Two-point Correction) (lower) to be used for the 5000 °F hex
Ch2 Lower Offset Value | two-point correction of the | 0 -400 to 02 hex
(Two-point Correction) channel analog input mea- 5000
sured value.
Ch1 Higher Offset Value | Set the offset value 0 -400 to °Cor | 5012 | 01 hex
(Two-point Correction) (upper) to be used for the 5000 °F hex
Ch2 Higher Offset Value | two-point correction of the | 0 -400 to 02 hex
(Two-point Correction) | channel analog input mea- 5000
sured value.
Ch1 Pre-correction Set the pre-correction 0 -400 to °Cor | 5013 | 01 hex
Lower Measured Value measured value (lower) to 5000 °F hex
(Two-point Correction) be used for the two-point
Ch2 Pre-correction correction of the channel | 0 -400 to 02 hex
Lower Measured Value | analog input measured 5000
(Two-point Correction) value.
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6 Temperature Input Units

Setting name Description Default | Setting Unit | Index Subin- | Refer-
value range dex ence

Ch1 Pre-correction Set the pre-correction 0 -400 to °Cor | 5014 |01 hex |P.6-35
Higher Measured Value | measured value (upper) to 5000 °F hex
(Two-point Correction) be used for the two-point
Ch2 Pre-correction correction of the channel | 0 -400 to 02 hex
Higher Measured Value | analog input measured 5000
(Two-point Correction) | value.
Ch1 Decimal Point Posi- | Set the decimal point posi- | 1 0/1/2 - 5003 |01 hex |P.6-40
tion tion for the channel analog hex
Ch2 Decimal Point Posi- | input measured value (INT | 1 0/1/2 02 hex

tion

and DINT).

0: x1 °C or °F
1:x0.1 °C or °F
2:x0.01 °C or °F

*1. The data range of Ch[d Input Moving Average Time depends on the model. The descriptions for each model

are as below.

NX Units Data range
NX-TS2[101 0 to 32000
NX-TS202 0 to 1280
NX-TS204 0 to 7680
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6 Temperature Input Units

® Four-point Input Units

Setting name Description D ESiting Unit | Index e
value range dex ence
Ch1 Enable/Disable Set to enable or disable TRUE | TRUEor |-- 5000 |01hex |P.6-20
the channel.”! FALSE hex
Ch2 Enable/Disable FALSE: Disable TRUE |TRUEor |-—- 02 hex
TRUE: Enable FALSE
Ch3 Enable/Disable TRUE |TRUEor |-—- 03 hex
FALSE
Ch4 Enable/Disable TRUE |TRUEor |-- 04 hex
FALSE
Ch1 Input Type Set the sensor to be con- | *1 1 - 5001 01 hex | P.6-3
Ch2 Input Type nected to the channel and - hex 02 hex
Ch3 Input Type its range. “ - 03 hex
Ch4 Input Type - 04 hex

*1. The meaning of the set value, default value and data range for ChI Input Type are as follows.
Meanings of the set values for Chl Input Type

¢

Set value Meaning =
15 K 200 to 1300°C o
16 K —-20 to 600°C (High Resolution) g
17 J —200 to 1200°C i
18 J —20 to 600°C (High Resolution) @
19 T -200 to 400°C
20 E —200 to 1000°C
21 L —200 to 900°C
22 U -200 to 600°C
23 N —200 to 1300°C
24 R -50 to 1700°C
25 S -50 to 1700°C
26 B 0 to 1800°C
27 W 0 to 2300°C
28 PL 11 0 to 1300°C
0 Pt100 (3wire) —200 to 850°C
7 Pt1000 (3wire) —200 to 850°C

Default value and data range for ChJ Input Type

« NX-TS3100O

NX Units Default value Data range
NX-TS3101 15 15,17,1910 28
NX-TS3102/3104 15 1510 28
* NX-TS32000

NX Units Default value Data range
NX-TS3201/3204 0 0,7
NX-TS3202 0 0
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6 Temperature Input Units

Setting name Description Default | Setting Unit | Index Subin- | Refer-
value range dex ence
Ch1 Input Moving Aver- | Set the time to process 0 1 ms 5005 |01hex |P.6-23
age Time moving average. hex
Ch2 Input Moving Aver- 0 1 ms 02 hex
age Time
Ch3 Input Moving Aver- 0 1 ms 03 hex
age Time
Ch4 Input Moving Aver- 0 1 ms 04 hex
age Time
Ch1 Cold Junction Com- | Set to enable or disable TRUE |TRUEor |--- 5002 |01 hex |P.6-29
pensation Enable/Dis- the cold junction compen- FALSE hex
able sation for the thermocou-
Ch2 Cold Junction Com- | ple input. TRUE |TRUEor |--- 02 hex
pensation Enable/Dis- FALSE: Disable FALSE
able TRUE: Enable
Ch3 Cold Junction Com- TRUE |TRUEor |--- 03 hex
pensation Enable/Dis- FALSE
able
Ch4 Cold Junction Com- TRUE |TRUEor |-- 04 hex
pensation Enable/Dis- FALSE
able
Ch1 Temperature Unit Set the temperature unit 0 0/1 -—- 5004 |01 hex |P.6-32
Ch2 Temperature Unit for the channel analog 0 0/1 hex 02 hex
Ch3 Temperature Unit | input measured value. 0 0/ - 03 hex
Ch4 Temperature Unit 0:°C 0 01 - 04 hex
1: °F

Ch1 Offset Value Set the offset value to cor- | 0 -400 to °Cor | 5010 |01 hex | P.6-35
(One-point Correction) rect the one point of the 5000 °F hex
Ch2 Offset Value channel analog input mea- | 0 -400 to 02 hex
(One-point Correction) sured value. 5000
Ch3 Offset Value 0 -400 to 03 hex
(One-point Correction) 5000
Ch4 Offset Value 0 -400 to 04 hex
(One-point Correction) 5000
Ch1 Lower Offset Value | Set the offset value 0 -400 to °Cor | 5011 01 hex | P.6-35
(Two-point Correction) (lower) to be used for the 5000 °F hex
Ch2 Lower Offset Value | two-point correction of the | 0 -400 to 02 hex
(Two-point Correction) channel analog input mea- 5000
Ch3 Lower Offset Value | sured value. 0 -400 to 03 hex
(Two-point Correction) 5000
Ch4 Lower Offset Value 0 -400 to 04 hex
(Two-point Correction) 5000
Ch1 Higher Offset Value | Set the offset value 0 -400 to °Cor | 5012 | 01 hex
(Two-point Correction) (upper) to be used for the 5000 °F hex
Ch2 Higher Offset Value | two-point correction of the | 0 -400 to 02 hex
(Two-point Correction) channel analog input mea- 5000
Ch3 Higher Offset Value | sured value. 0 -400 to 03 hex
(Two-point Correction) 5000
Ch4 Higher Offset Value 0 -400 to 04 hex
(Two-point Correction) 5000
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6 Temperature Input Units

Setting name Description Default | Setting Unit | Index Subin- | Refer-
value range dex ence
Ch1 Pre-correction Set the pre-correction 0 -400 to °Cor | 5013 |01 hex |P.6-35
Lower Measured Value | measured value (lower) to 5000 °F hex
(Two-point Correction) be used for the two-point
Ch2 Pre-correction correction of the channel | 0 -400 to 02 hex
Lower Measured Value | analog input measured 5000
(Two-point Correction) value.
Ch3 Pre-correction 0 -400 to 03 hex
Lower Measured Value 5000
(Two-point Correction)
Ch4 Pre-correction 0 -400 to 04 hex
Lower Measured Value 5000
(Two-point Correction)
Ch1 Pre-correction Set the pre-correction 0 -400 to °Cor | 5014 | 01 hex
Higher Measured Value | measured value (upper) to 5000 °F hex
(Two-point Correction) be used for the two-point
Ch2 Pre-correction correction of the channel | 0 -400 to 02 hex
Higher Measured Value | analog input measured 5000
(Two-point Correction) value.
Ch3 Pre-correction 0 -400 to 03 hex
Higher Measured Value 5000
(Two-point Correction)
Ch4 Pre-correction 0 -400 to 04 hex
Higher Measured Value 5000
(Two-point Correction)
Ch1 Decimal Point Posi- | Set the decimal point posi- | 1 Oto2 - 5003 |01hex |P.6-40
tion tion for the channel analog hex
Ch2 Decimal Point Posi- | inputmeasured value (INT | 1 Oto2 - 02 hex
tion and DINT).
Ch3 Decimal Point Posi- | 0: x1 °C or °F 1 Oto2 - 03 hex
tion 1: x0.1 °C or °F
Ch4 Decimal Point Posi- | 2: x0.01 °C or °F 1 Oto2 - 04 hex
tion

*1. The data range of ChJ Input Moving Average Time depends on the model. The descriptions for each model

are as below.

NX Units Data range
NX-TS301 0 to 32000
NX-TS3[02 0 to 1280
NX-TS304 0 to 7680

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)

6-17

sbuyes jo isi -9




6 Temperature Input Units

6-5 Functions

This section describes the Temperature Input Unit functions.

Refer to the specifications of each model in A-1 Data Sheet on page A-2 for details on the functions.

List of Temperature Input Unit Functions

Function name

Meaning

Reference

Free-Run Refreshing

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

5-2-4 Free-Run
Refreshing on
page 5-9

Selecting Channel To Use

This function disables errors in unused channels. The conver-
sion time for its own Unit will not be shortened even if errors
are disabled.

6-5-3 Selecting
Channel To Use on
page 6-20

Moving Average

This function uses the average value of inputs over a set
period as the measured value. When the input value fluctuates
frequently due to noise, a moving average can be used to
obtain a stable measured value.

6-5-4 Moving Aver-
age on page 6-23

Sensor Disconnection
Detection

This function detects disconnections of sensors that are con-
nected to the input terminals.

6-5-5 Sensor Dis-
connection Detec-
tion on page 6-27

Over Range/Under Range
Detection

This function detects when the measured value exceeds the
range for which temperature conversion is possible.

6-5-6 Over
Range/Under
Range Detection
on page 6-28

Cold Junction Compensa-
tion Enable/Disable Set-
ting

This function enables or disables the cold junction compensa-
tion for thermocouple inputs. Enable this function normally.

6-5-7 Cold Junc-
tion Compensation
Enable/Disable
Setting on page
6-29

Temperature Unit Setting
(°CI°F)

This function sets °C (celsius) or °F (fahrenheit) as the tem-
perature unit for measured values.

6-5-8 Temperature
Unit (°C/°F) Setting
on page 6-32

Input Correction

This function corrects measured values. It is used when there
is a noticeable variation from values measured with other
gauges. One-point correction and two-point correction meth-
ods are provided.

6-5-9 Input Correc-
tion on page 6-35

Decimal Point Position
Setting

This function sets the number of digits which is displayed after
the decimal point when measured values are INT and DINT
data.

6-5-10 Decimal
Point Position Set-
ting on page 6-40
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6 Temperature Input Units

6-5-2 Function Block Diagram

Thermocouple input
Resistance thermometer
input

Cold junction sensor
input

Temperature Input Unit

AD Conversion AD Conversion
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Disable Setting

Channel enabled
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Normal
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6 Temperature Input Units

6-5-3 Selecting Channel To Use

I Purpose

This function is used to avoid errors in unused channels.

I Details on the Function

This function disables measured value math operation and error detection processing for unused chan-
nels.

However, the conversion time of its own Unit will not be shortened even if the channels are disabled.

The measured value and status for the disabled channels are fixed to 0 after the power is reset.

The data are fixed to 0 are as follows.

e Status of each channel
* Measured value

® Two-point Input Units

Setting name Description Default Unit
value
Ch1 Enable/Disable Set to enable or disable the channel. ! TRUE -
Ch2 Enable/Disable FALSE: Disable TRUE
TRUE: Enable

*1. If an unused channel for expansion exists, it is possible to avoid errors on that channel.

® Four-point Input Units

Setting name Description Default Unit
value
Ch1 Enable/Disable Set to enable or disable the channel.™ TRUE -
Ch2 Enable/Disable FALSE: Disable TRUE
Ch3 Enable/Disable TRUE: Enable TRUE -—-
Ch4 Enable/Disable TRUE -

*1. If an unused channel for expansion exists, it is possible to avoid errors on that channel.

I Target NX Units

All Temperature Input Units
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6 Temperature Input Units

I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Select True (Enable) or False (Disable) from the list of Channel Enable/Disable Setting for which
the channel you want to set.

2, Configurations and Setup Ooeq

| +

|_.A11 parameters " |

Item name

Channel Enable/Disable Setting/Ch1 Enable/Disable

Channel Enable/Disable Setting/Ch2 Enable/Disable

Input Type Setting/Chl Input Type

Input Type Setting/Ch2 Input Type

Cold Junction Compensation Enable/Disable Setting/Chl Col--

Cold Junction Compensation Enable/Disable Setting/Ch2 Col---

Decimal Point Position Setting/Ch1 Decimal Point Position [°C or °F]
Decimal Point Position Setting/Ch2 Decimal Point Position [°C or °F]
Temperature Unit Setting/Chl Temperature Unit

Temperature Unit Setting/Ch2 Temperature Unit

[=2]
1
a
|
c
=]
1]
=
o
=}
]

Input Moving Average Time/Chl Input Moving Average Time

Input Moving Average Time/Ch2 Input Moving Average Time
Offset Value (One-point Correction)/Chl Offset Value (One--
Offset Value (One-point Correction)/Ch2 Offset Value (One---

as oL [euuey) Bunosies €-G-9
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6 Temperature Input Units

@ Additional Information

+ Click a list button on the tab page to display the item in the Edit Unit Operation Settings Tab
Page.

Example:

<\, Configurations and Setup

<\, Configurations and Setup

[ WALL parameters (A1 parameters Wi ¥ihannel. Enable/lisable Setting v |
|VAll parameters -
W Common

Event Level Setting

AUt Type SEtEing

Cold Junction Compensation Enable/Disable Setting

Decimal Point Position Setting

Temperature Unit Setting

Input Moving Average Time

Offset Value (One-point Correction)

Lower Offset Value (Two-point Correction)

Higher Offset Value (Two-point Correction)

Pre-correction Lower Measured Value (Two-point Correction)
Pre-correction Higher Measured Value (Two-point Correction)

Channel Enable/Disable Setting

Select Channel Enable/Disable Setting under Ch1 Only Channel Enable/Disable Setting
under Ch1 is displayed

+ If you set a value different from the default value, the Value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

3 Click the Transfer to Unit Button.

The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer to Unit Transfer from Unit Compare

The settings are reflected after the Unit is restarted.

0 Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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6 Temperature Input Units

6-5-4 Moving Average

I Purpose

The measured value can be filtered in order to eliminate fluctuations due to noise or sharp changes.

I Details on the Function

* The moving average of the past inputs of the set time is calculated and used as the measured value.

» The moving average processing is not performed if it is set to 0 ms.

+ If an error that the measurement value used when an error occurs is detected, the moving average
processing is not performed. The value becomes the measured value immediately when an error
occurs. (Refer to 6-6 Measured Values Used When an Error Occurs on page 6-44.)

» When turns ON the power and recovers from the error that the measurement value is used when an

error occurs (Refer to 6-6 Measured Values Used When an Error Occurs on page 6-44), the past
input values are cleared and the input values at the recovery are stored in the moving average buffer.

suondoung -9

% Additional Information

The input moving average time setting is rounded up in units of conversion time. For example,
if the input moving average time of channels is set to 12 ms in the NX Unit with a conversion
time of 10 ms, internally, the input moving average time is set to 20 ms and the processing is
performed by averaging the last one input and the latest input.

2]
&
A
<
2
= N ]
® Two-point Input Units ‘;
]
&
Default Settin °
Setting name Description € 9 Unit
value range
Ch1 Input Moving Aver- Set the time to process moving average. 0 1 ms
age Time
Ch2 Input Moving Aver- 0 1 ms
age Time

*1. The data range of Ch Input Moving Average Time depends on the model. The descriptions for each model
are as below.

NX Units Data range
NX-TS20 01 0 to 32000
NX-TS20 02 0 to 1280
NX-TS20 04 0 to 7680
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® Four-point Input Units

Setting name Description Default Setting Unit
value range
Ch1 Input Moving Aver- Set the time to process moving average. 0 1 ms
age Time
Ch2 Input Moving Aver- 0 1 ms
age Time
Ch3 Input Moving Aver- 0 1 ms
age Time
Ch4 Input Moving Aver- 0 1 ms
age Time

*1. The data range of Ch[d Input Moving Average Time depends on the model. The descriptions for each model
are as below.

NX Units Data range
NX-TS3[01 0 to 32000
NX-TS3[102 0 to 1280
NX-TS304 0 to 7680

I Target NX Units

All Temperature Input Units
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6 Temperature Input Units

I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Enter the time to process moving average (0 to 32000 ms) in the text box of Input Moving Aver-
age Time for the channel you want to set.

2\, Confiqurations and Setup oeq

| +

[.All parameters v |

Item name Value

(Channel Enable/Disable Setting/Ch1 Enable/Disable True

Channel Enable/Disable Setting/Ch? Enable/Disable True

Input Type Setting/Ch1 Input Type K -208 to 1388 [°C]
Input Type Setting/Ch? Input Type K -208 to 1388 [°C]
Cold Junction Compensation Enable/Disable Setting/Chl Col--- | True

Cold Junction Compensation Enable/Disable Setting/Ch Col---  True

Decimal Point Position Setting/Ch1 Decimal Point Position xB.1 [*C or °F]
Decimal Point Position Setting/Ch2 Decimal Point Position x8.1 [°C or °F]
Temperature Unit Setting/Chl Temperature Unit [l

Temperature Unit Setting/Ch2 Temperature Unit

[=2]
1
a
|
c
=]
1]
=
o
=}
]

v
L4
L4
L d
v
L d
L d
L4
L4
hd

Input Moving Average Time/Ch2 Input Moving Average Time

Offset Value (One-point Correction)/Chl Offset Value {Dne:--
Offset Value (One-point Correction)/Ch? Offset Value {Dne---
Lower Offset Value (Two-point Correction)/Chl Lower Offse---

abelony Buinolp $-G-9
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@ Additional Information

+ Click a list button on the tab page to display the item in the Edit Unit Operation Settings Tab
Page.

Example:

A, Configurations and Setup

A, Configurations and Setup

[WATL parameters [ALL s ameters Wi ®inpit Moving Average Time v |
[¥A1L parameters ——
¥ Common

Event Level Setting
WChl
Channel Enable/Disable Setting
Input Type Setting
Cold Junction Compensation Enable/Disable Setting

Decimal Point Position Setting

OTfset Value {Une-point Correction
Lower Offset Value (Two-point Correction)
Higher Offset Value (Two-point Correction)
Pre-correction Lower Measured Value (Two-point Correction)
Pre-correction Higher Measured Value {Two-point Correction)

Channel Enable/Disable Setting

Select Input Moving Average Time under Ch1 Only Input Moving Average Time
under Ch1 is displayed

« If you set a value different from the default value, the Value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer from Unit Compare

The settings are reflected after the Unit is restarted.

o Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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6-5-5 Sensor Disconnection Detection

I Purpose

This function detects disconnections of thermocouple sensors and resistance thermometer sensors.

I Details on the Function

* If a sensor is disconnected (including sensor is not connected and incorrect wiring), the value
becomes the measured value when an error occurs. (Refer to 6-6 Measured Values Used When an
Error Occurs on page 6-44.) At this time, the Sensor Disconnected Error Status turns ON and a Sen-
sor Disconnected Error event (event code: 65100000 hex) occurs.

* When the cause of the sensor disconnection is removed, the value becomes the normal measured
value. When the cause of the error is removed and the error is reset, the Sensor Disconnected Error
Status turns OFF.

+ If the moving average is enabled, the disconnection detection is performed to the input value before
the moving average processing.

» Refer to A-3 List of NX Objects on page A-33 for details on status and 8-3-3 Event Codes and Cor-
rections for Errors on page 8-8 for details on events.

suondoung -9

@ Additional Information

When a Sensor Disconnected Error event occurs, a Process Value Over Range event may also
occur.

I Target NX Units

All Temperature Input Units

I Setting Method

uoI108)8(] UONOBUUOISI JOSUSS G-G-9

No setting is required.
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6-5-6 Over Range/Under Range Detection

I Purpose

This function detects when the measured value exceeds the range for which temperature conversion is
possible.

I Details on the Function

« If the input exceeds the upper limit of the convertible temperature range, the measured value is fixed
at the upper limit. At this time, the Over Range Status turns ON and a Process Value Over Range
event (event code: 65110000 hex) occurs.

« If the input falls below the lower limit of the convertible temperature range, the measured value is
fixed at the lower limit. At this time, the Under Range Status turns ON and a Process Value Under
Range event (event code: 65120000 hex) occurs.

* When the input returns to the convertible temperature range, the fixing is cancelled and the value
becomes the normal measured value. When the cause of the error is removed and the error is reset,
the Over Range/Under Range Status turns OFF.

» Refer to A-3 List of NX Objects on page A-33 for details on status and 8-3-3 Event Codes and Cor-
rections for Errors on page 8-8 for details on events.

I Target NX Units

All Temperature Input Units

I Setting Method

No setting is required.
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6-5-7 Cold Junction Compensation Enable/Disable Setting

I Purpose

This function enables or disables the cold junction compensation using cold junction sensors that are
mounted on thermocouple input terminal blocks.

Enable this function normally.

Regardless of the cold junction compensation enable/disable setting, do not remove the cold junction
sensors that are mounted on the terminal blocks when they are delivered.

I Details on the Function

@ If Cold Junction Compensation is Enable

The measured value is the value with cold junction compensation using the cold junction sensor that
is mounted on the terminal block.

@ If Cold Junction Compensation is Disable

The measured value is the value without the cold junction compensation using the cold junction sen-
sor that is mounted on the terminal block.
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® Cold Junction Sensor Error Detected

+ If a cold junction sensor is disconnected, the measured value for channels of the corresponding
sensor becomes the measured value when an error occurs. (Refer to 6-6 Measured Values Used
When an Error Occurs on page 6-44.) At this time, the Cold Junction Sensor Error status turns
ON.

* When the cause of the cold junction sensor error is removed, the value becomes the normal mea-
sured value. When the cause of the error is removed and the error is reset, the Cold Junction Sen-
sor Error Status turns OFF.

» Refer to A-3 List of NX Objects on page A-33 for details on the status.

® Two-point Input Units

BU!uGS a|gesig/a|qeu] uonesuadwo) uonounp plod /-G-9

Setting name Description Default Setting Unit
value range
Ch1 Cold Junction Com- Set to enable or disable the cold junction | TRUE TRUE or ---
pensation Enable/Disable compensation for the thermocouple input. FALSE
Ch2 Cold Junction Com- FALSE: Disable TRUE TRUE or ---
pensation Enable/Disable TRUE: Enable FALSE
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® Four-point Input Units

Setting name Description Default Setting Unit
value range
Ch1 Cold Junction Com- Set to enable or disable the cold junction | TRUE TRUE or
pensation Enable/Disable compensation for the thermocouple input. FALSE
Ch2 Cold Junction Com- FALSE: Disable TRUE TRUE or ---
pensation Enable/Disable | TRUE: Enable FALSE
Ch3 Cold Junction Com- TRUE TRUE or
pensation Enable/Disable FALSE
Ch4 Cold Junction Com- TRUE TRUE or
pensation Enable/Disable FALSE

I Target NX Units

Thermocouple Temperature Input Units

I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Select True (Enable) or False (Disable) from the list of Cold Junction Compensation Enable/Dis-
able Setting for which the channel you want to set.

‘\Cunfigurations and Setup o & Q

| +

|_.A11 parameters w |

Item name Value
Channel Enable/Disable Setting/Ch1 Enable/Disable True
Channel Enable/Disable Setting/Ch2 Enable/Disable True
Input Type Setting/Chl Input Type K -20@ to 1380 [°C]
Input Type Setting/Ch? Input Type —78@ to 13AR [°
Cold Junction Compensation EnablesDisable Setting/Chl Col--
Cold Junction Compensation Enable/Disable Setting/Ch2 Col---
Decimal Point Position Setting/Ch1 Decimal Point Position
Decimal Point Position Setting/Ch2 Decimal Point Position
Temperature Unit Setting/Chl Temperature Unit
Temperature Unit Setting/Ch2 Temperature Unit
Input Moving Average Time/Chl Input Moving Average Time

Input Moving Average Time/Ch? Input Moving Average Time
Offset Value (One-point Correction)/Chl Offset Value (One--
Offset Value (One-point Correction)/Ch2 Offset Value (One---
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@ Additional Information

+ Click a list button on the tab page to display the item in the Edit Unit Operation Settings Tab
Page.

Example:

2, Configurations and Setup

N, Configurations and Setup

["WALL parameters [ALL parametersWini Winld tunction Compensation Enable/iisable
| WALl parameters —
W Comon

Event Level Setting
Wh
Channel Enable/Disable Setting
nn yne Settinn

Temperature Unit Setting

Input Moving Average Time

Offset Value (One-point Correction)
Lower Offset Value (Two-point Correction)

Higher Offset Value (Two-point Correction)
Pre-correction Lower Measured Yalue (Two-point Correction)
Pre-correction Higher Measured Value (Two-point Correction)

Channel Enable/Disable Setting

Select Cold Junction Compensation Only Cold Junction Compensation
Enable/Disable Setting under Ch1 Enable/Disable Setting under Ch1
is displayed

* If you set a value different from the default value, the Value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer to Unit Transfer from Unit Compare

The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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6-5-8 Temperature Unit (°C/°F) Setting

I Purpose

This function sets °C (celsius) or °F (fahrenheit) as the temperature unit for measured values.

I Details on the Function

Measured values are treated as °C of REAL data inside the Temperature Input Unit. Therefore, if °F is
set, measured values are converted with the following equation.

Measured value (°F) = Measured value (°C) x 1.8 + 32

® Two-point Input Units

Setting name Description Default Setting Unit
value range
Ch1 Temperature Unit Set the temperature unit for the channel 0 on
Ch2 Temperature Unit analog input measured value. 0 0/1
0:°C
1:°F
® Four-point Input Units
Setting name Description Default Setting Unit
value range
Ch1 Temperature Unit Set the temperature unit for the channel 0 0/1 -
Ch2 Temperature Unit analog input measured value. 0 0/1 —
Ch3 Temperature Unit 0:°C 0 on
Ch4 Temperature Unit 1:°F 0 on -—-

I Target NX Units

All Temperature Input Units
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I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Select [C] or [F] from the list of Temperature Unit Setting for which the channel you want to set.

2, Configurations and Setup

+

|_.All parameters hd |
Item name Value

Channel Enable/Disable Setting/Ch1 Enable/Disable True

Channel Enable/Disable Setting/Ch2 Enable/Disable True

Input Type Setting/Chl Input Type K -289 to 1388 [°C]
Input Type Setting/Chl Input Type K -20@ to 1388 [°C]
Cold Junction Compensation Enable/Disable Setting/Chl Col--- |True

Cold Junction Compensation Enable/Disable Setting/Ch2 Col---  True

Decimal Point Position Setting/Ch1 Decimal Point Position ¥8.7 [°C or °F]
Decimal Point Position Setting/Ch2 Decimal Point Position |

Temperature Unit Setting/Ch1 Temperature Unit

Temperature Unit Setting/Ch2 Temperature Unit

Input Moving Average Time/Chl Input Moving Average Time

[=2]
1
a
|
c
=]
1]
=
o
=}
]

Input Moving Average Time/Chl Input Moving Average Time
Offset Value (One-point Correction)/Chl Offset Value (One---
Offset Value (One-point Correction)/Ch2? Offset Value (One---

Bumes (d4./0,) Mun ainjesadwal 8-G-9
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6-34

@ Additional Information

+ Click a list button on the tab page to display the item in the Edit Unit Operation Settings Tab
Page.

Example:

N, Configurations and Setup A, Configurations and Setup

Hode aa1

|VAll parameters =W ;
[ AL poramcters Ty —
D Temperature Unit Setting/Chl Temperature Unit

Event Level Setting
WChl
(Channel Enable/Disable Setting
Input Type Setting
Cold Junction Compensat: Enable/Disable Setting

Offset Value (One: Correction)

Lower Offset Value (Two-point Correction)

Higher Offset Value (Two-point Correction)

Pre-correction Lower Measured Yalue (Two-point Correction)
Pre-correction Higher Measured Value (Two-point Correction)

Channel Enable/Disable Setting

Select Temperature Unit Setting under Ch1 Only Temperature Unit Setting under
Ch1 is displayed

+ If you set a value different from the default value, the Value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

3 Click the Transfer to Unit Button.

The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer to Unit Transfer from Unit Compare

The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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6-5-9 Input Correction

I Purpose

This function corrects measured values.
It is used when there is a noticeable variation from values measured with other gauges.

I Details on the Function

One-point correction and two-point correction methods are provided.

Whether or not measured values are corrected, the convertible temperature range is the same.

® One-point Correction
For all points in the sensor's measurable range, the offset value of measured values is shifted.

[=2]
&
g
Post-correction A 3
measurement value (°C) X: Pre-correction measurement value s
Y=X4b Y: Post-correction measurement value »
B AN b: Offset value (one-point correction)
Y pra-—-H {
b Y=X o)
<
A ©
=)
e
p '!_:'_
/ :
b g
7 —H > 8
X  Pre-correction S
measurement value (°C)

For example, if you want to increase the measured value by 1.2°C, set 1.2 for b (offset value
(one-point correction)). This increases the measured values at all points by 1.2°C.

Set offset values using the Support Software.
Refer to Sefting Method on page 6-38 for details.
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® Two-point Correction
Perform linear correction by setting the correction value at XL within the measurement range
(pre-correction lower measured value (two-point correction)) in bL (lower offset value (two-point cor-
rection)) and the correction value at XH (pre-correction higher measured value (two-point correc-
tion)) in bH (higher offset value (two-point correction)).

A X: Pre-correction measurement value
Y: Post-correction measurement value

by : Lower offset value (two-point correction)
by: Higher offset value (two-point correction)
X : Pre-correction lower measured value
Y = H by (two-point correction)
\ Xu: Pre-correction higher measured value

Y=X (two-point correction)

Post-correction
measurement value (°C) Y=aX+b /

by—bL

a=1+
/ ‘ Xy—X,
b, x B by—b,

b= Xe X, Xi+ b

Y

i
i 1
VA >
X X X Pre-correction
L
measurement value (°C)

@ Additional Information

To perform the two-point correction, set the value so that the difference between the values XH
and XL is larger than 0.1 (°C or °F).

When you do not perform the two-point correction, set the values for both XH and XL to O or use
the same value.

® Example of Two-point Correction

The method for performing two-point correction of Temperature Input Units using a calibration
device is shown below.

|E| Precautions for Correct Use

Regardless of the cold junction compensation enable/disable setting, do not remove the cold
junction sensors that are mounted on the terminal blocks when they are delivered.

1 Use the Support Software to set the following contents for the Temperature Input Unit, and then
turn OFF the power supply.

+ Ch[ Cold Junction Compensation Enable/Disable: Disable
Ch[ Offset Value (One-point Correction): 0.0 (°C)

« Ch[ Lower Offset Value (Two-point Correction): 0.0 (°C)
Ch[ Higher Offset Value (Two-point Correction): 0.0 (°C)

« ChO Input Type: Sensor used

Refer to Setting Method on page 6-38 for details on how to set offset values.
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2 Connect the calibration devices below to the Temperature Input Unit.

Model Calibration device
NX-TSO100 Voltage generator
NX-TSJ2000 Variable resistor

3 Turn ON the power supply to the Temperature Input Unit, then wait the following warm-up

period.
Model Warm-up period (min-
utes)
NX-TSO100O 30
NX-TSO200 5

4 Enter the signal " corresponding to the lower limit of the measurement temperature from the
calibration device and check the Ch] Measured Value.

suondoung -9

5 Enter the signal o corresponding to the upper limit of the measurement temperature from the
calibration device and check the Chl] Measured Value.

6 Use the Support Software to set the following contents for the Temperature Input Unit.

« Use the Chd Measured Value checked in Procedure 4.

ChI Pre-correction Lower Measured Value (Two-point Correction): lower limit of the mea-

surement temperature
ChO Lower Offset Value (Two-point Correction): lower limit of the measurement temperature

- ChO Measured Value
» Use the Chd Measured Value checked in Procedure 5.

Ch[I Pre-correction Higher Measured Value (Two-point Correction): upper limit of the mea-

surement temperature
Ch[I Higher Offset Value (Two-point Correction): upper limit of the measurement
temperature - Ch] Measured Value

uonoao) Indu| 6-G-9

Refer to Setting Method on page 6-38 for details on how to set pre-correction measurement val-
ues and offset values.

7 Use the Support Software to set the following contents for the Temperature Input Unit, and then
turn OFF the power supply.

» Ch[ Cold Junction Compensation Enable/Disable: Enable

However, this operation does not need when the cold junction compensation is disabled.
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8 Disconnect the calibration device from the Temperature Input Unit and connect the temperature
sensor.

*1. The values of reference thermal electromotive force listed in JIS C 1602-1995.

I Target NX Units

All Temperature Input Units

I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Enter each set value in the text box of the offset value and pre-correction measurement value
you want to set.

A, Configurations and Setup oaaq

| +

|_.All parameters v |
Item name Value
Temperature Unit Setting/Ch1 Temperature Unit [l
Temperature Unit Setting/Ch2 Temperature Unit
Input Moving Average Time/Chl Input Moving Average Time

Input Moving Average Time/Chl Input Moving Average Time
Offset Yalue (One-point Correction)/Chl Offset Value (One---
Offset Value (One-point Correction)/Ch2 Offset Value (One-:-

Lower Offset Yalue (Two-point Correction)/Ch2 Lower Offse---
Higher Offset Value (Two-point Correction)/Ch1 Higher Off---
Higher Offset Value (Two-point Correction)/Ch2 Higher Off.-

Pre-correction Lower Measured Value (Two-point Correction---

Pre-correction Lower Measured Yalue (Two-point Correction---

Pre-correction Higher Measured Value (Two-point Correctio-:-

Pre-correction Higher Measured Value {Two-point Correctio---
Event Level Setting/Event 1 ORIt UVEr Hange
Event Level Setting/Level Setting of Event 1 Observation
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@ Additional Information

+ Click a list button on the tab page to display the item in the Edit Unit Operation Settings Tab
Page.

Example:

<\, Configurations and Setup

2\, Configurations and Setup

| WAL parameters | A1 parametersWCh1¥Loner Offset Value (Two-point Correction)
|VAll parameters - e
"W Cammon
Event Level Setting *
Wchl
(Channel Enable/Disable Setting
Input Type Setting
Cold Junction Compensation Enable/Disable Setting
Decimal Point Position Setting
Temperature Unit Setting
Input Moving Average Time
Nffca a_{0oa-oaiat fa

Pre-correction Lower Measured Value (Two-point Correction)
Pre-correction Higher Measured Value (Two-point Correction)

¥(h
(Channel Enable/Disable Setting

Select Lower Offset Value (Two-point Correction) Only Lower Offset Value (Two-point o
under Ch1 Correction) under Ch1 is displayed o
+ If you set a value different from the default value, the Value on the Sysmac Studio is dis- §
played in a different color. o

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-

dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.
>
o
©
5
3 Click the Transfer to Unit Button. 2
The settings are transferred from the Sysmac Studio to the NX Unit. §
(]
%.

Transfer from Unit Compare

- Transfer to Unit

@ Additional Information

It is not necessary to restart an NX Unit after changing the parameters.
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6-5-10 Decimal Point Position Setting

I Purpose

This function sets the number of digits which is displayed after the decimal point when measured values
are INT and DINT data.

Inside the Temperature Input Unit, there are the measured values with a resolution smaller than the first
decimal place, which is the decimal point position for the default values.

It is effective to use INT data type for measured values in order to reduce the I/O size when the mea-
surement range is narrow.

For example, if the decimal point position is set to 2, the measured value is displayed until the second
decimal place. At this time, if the measurement temperature is within the range from -320.00 to
+320.00°C, the INT data with the small size can be used for the measured value.

I Details on the Function

The data types of measured values that the Temperature Input Unit can use are as follows.

After measured values are calculated inside the Temperature Input Unit with REAL data, they are con-
verted to INT and DINT data.

1/0 port Data type Normal range Conversion method

Ch Measured Value INT | INT -32000 to 32000 Convert (ChJ Measured Value REAL x
10 " decimal point position) to INT data

Chd Measured Value DINT Convertible temperature Convert (ChJ Measured Value REAL x

DINT range x 10 " decimal point | 10 " decimal point position) to DINT data

position
Ch[ Measured Value REAL Convertible temperature Do not convert since it is matched with
REAL range data inside the Temperature Input Unit.
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% Additional Information

* When you use a model that the specification of resolution is 0.1°C or less, the value of the
second decimal place of the measured value exceeds the specified resolution of the relevant
model, so use this value as reference data.

+ Digit data lost in conversion is rounded off.
(Example) REAL data type of 1.454°C

» INT data for decimal point position 0 = 1

* INT data for decimal point position 1 = 15

* INT data for decimal point position 2 = 145

The same processing is performed for both DINT and INT data.

« If the conversion result exceeds the normal range, the measured value is the upper limit or
lower limit of the normal range.
(Example) Temperature = 1000°C, decimal point position = 2
- ChO Measured Value INT = 1000 x 10 " 2 = 100000 -> The value is 32000 because it
exceeds the range.
- ChO Measured Value DINT = 1000 x 10 * 2 = 100000
- Chd Measured Value REAL = 1000.0

[=2]
&
-n
5
® Two-point Input Units 2
Setting name Description Default Unit
value
Ch1 Decimal Point Posi- | Set the decimal point position for the channel 1 -—-
tion analog input measured value (INT and DINT). .
Ch1 Decimal Point Posi- | 0: x1 °C or °F 1 ¢
tion 1: x0.1 °C or °F °
2:x0.01 °C or °F 3
3
[~
e
o.
3
® Four-point Input Units g
§—:
»
[]
Setting name Description Default Unit =
value a
Ch1 Decimal Point Posi- | Set the decimal point position for the channel 1 -—-
tion analog input measured value (INT and DINT).
Ch2 Decimal Point Posi- | 0: x1 °C or °F 1 ---
tion 1: x0.1 °C or °F
Ch3 Decimal Point Posi- 2: x0.01 °C or °F 1 -
tion
Ch4 Decimal Point Posi- 1 -
tion

I Target NX Units

All Temperature Input Units
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I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other

than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.
For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on

page A-78.

2 Select the decimal point position from the list of Decimal Point Position Setting for which the

channel you want to set.

2, Configurations and Setup oaaq

| All parameters A |

+

Item name Value

Channel Enable/Disable Setting/Ch1 Enable/Disable
Channel Enable/Disable Setting/Ch2 Enable/Disable
Input Type Setting/Ch1 Input Type
Input Type Setting/Chl Input Type

Cold Junction Compensation Enable/Disable Setting/Chl Col---
Cold Junction Compensation Enable/Disable Setting/Ch2 Col---

Decimal Point Position Setting/Ch1 Decimal Point Position
Decimal Point Position Setting/Ch2 Decimal Point Position
Temperature Unit Setting/Ch1 Temperature Unit
Temperature Unit Setting/Ch2 Temperature Unit

Input Moving Average Time/Ch1 Input Moving Average Time

Input Moving Average Time/Chl Input Moving Average Time
Offset Yalue (One-point Correction)/Chl Offset Value (One---
Offset Value (One-point Correction)/Ch2 Offset Value (One--

True
True
K -288 to 1388 [°C]
K -200 to 1388 ["C]
True

¥8.1 [°C or °F]
x1 [°C or °F]
xB.1 [°C or °F]
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6 Temperature Input Units

@ Additional Information

+ Click a list button on the tab page to display the item in the Edit Unit Operation Settings Tab
Page.

Example:

A, Configurations and Setup

A, Configurations and Setup

[WALL parameters [ALL parameters¥Ch1¥hecinal Point Position Setting ¥ |
[ WAL parameters
W Common

Event Level Setting

(Channel Enable/Disable Setting
Input Type Setting

Input Moving Average Time

Offset Value (One-point Correction)

Lower Offset Value (Two-point Correction)

Higher Offset Value (Two-point Correction)

Pre-correction Lower Measured Yalue (Two-point Correction)
Pre-correction Higher Measured Value (Two-point Correction)

Channel Enable/Disable Setting

Select Decimal Point Position Setting under Ch1 Only Decimal Point Position Setting
under Ch1 is displayed
+ If you set a value different from the default value, the Value on the Sysmac Studio is dis-
played in a different color.
* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.
» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

suondoung -9

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer to Unit Transfer from Unit Compare

Bumes uoisod julod [ewroag 01-G-9

The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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6 Temperature Input Units

6-6 Measured Values Used When an
Error Occurs

If an error is detected in measured value math operation, the measured value for that point becomes as
in the table below and you can see from this measured value that an error has occurred.

This feature allows, the allocation error status to be omitted in order to reduce the size of I/0 data.

However, the details for the error cannot be specified because the same measured value is used for
more than one error.

The measured values differ depending on the data type as following, and they are always the fixed val-
ues without being affected by the decimal point position.

IO port D (e Measured values used
when an error occurs
ChlI Measured Value INT INT 32767
Ch[ Measured Value DINT DINT 2147483647
ChO Measured Value REAL REAL 10E+10

*1. If the error is detected by REAL data, be sure that the measured value is greater
than 0.9E + 10.
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Heater Burnout Detection Units

This section describes the types of Heater Burnout Detection Units and their functions.
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7-8-5  Using Heater Burnout Detection Units Connectedtoa CPU Unit.......... 7-70
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7 Heater Burnout Detection Units

7-1 Types of Heater Burnout Detection
Units

The Heater Burnout Detection Unit is an NX Unit with the following features:
» Monitoring of CT currents to provide alarms for heater burnouts and SSR failures
» Processing of the time-proportional control outputs to operate heaters with SSRs

This section describes the types of Heater Burnout Detection Units.

CT input section Control output section
Maxi- Inter-
- - /0 refresh- | Refer-
Model Num mum Num nal /O | Maximum load Rated .
ber of ber of ing method ence
. heater . com- current voltage
points points
current mon
1210 24
NX-HB3101 4 50 AAC 4 NPN 0.1 A/point, VD(? Free-Run P. A-27
——————— point int 0.4 A/Unit freshi —
NX-HB3201 | PO"™® ponts  FeNp n 24vbc |9 BADg
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7 Heater Burnout Detection Units

7-2 Temperature Control System

This section describes a temperature control system that combines a Heater Burnout Detection Unit
with a CPU Unit or Industrial PC and Temperature Input Unit.

7-2-1 Temperature Control System Overview

You can construct a temperature control system by combining a Heater Burnout Detection Unit with a
CPU Unit or Industrial PC and Temperature Input Unit. A temperature control system can be built to
detect heater burnouts or SSR failures and process control outputs before the heater burnouts or SSR
failures affect the heater temperature to prevent product defects or damage to machines.

The following section explains the role of each Unit by using the configuration of a temperature control
system for the barrel heater in an injection molding machine. An injection molding machine molds plas-
tic items by injecting resin that has been melted by a heater into molds.

I Connection to the CPU Unit

CPU Unit Additional Heater Temperature
1/0 Power Burnout Input Unit

Tempera- |=% -{Temperature data | - Supply Unit | Detection Unit)

ture control

program- |- -Alarm status | -[- - - - - - { L

ming Control output dat; .>| T
- — -{Control output data | = [- = = = = = 1

Control CT inputs
outputs

. Temperature
Temperature inputs sensors

S IR
TN e

Barrel heater

woysAg [o13uo) ainjesadwa)l z-7
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The roles of the Units are as follows:

MBIAIBAQ WB)SAS [041u0)) aunjesadwal |-2-/

® Temperature Input Units

The Temperature Input Unit measures the temperatures of the resin for which temperature control is
performed by means of temperature sensors.

® CPU Unit

The CPU Unit executes the user program for system temperature control to control the temperature
of the barrel heater, monitor the resin temperature, and perform processing if a heater burnout or
SSR failure is detected.
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7 Heater Burnout Detection Units

® Heater Burnout Detection Units

Based on the results of execution of the user program by the CPU Unit, the Heater Burnout Detec-
tion Unit controls a control output as a time-proportional output to achieve SSR-driven barrel heater
control.

The Unit also reads the heater currents and leakage currents that flow through the CTs every time
the control outputs are turned ON/OFF. The Unit reads the current values to determine whether
heater burnouts or SSR failures have occurred, and then notifies the CPU Unit of any such occur-
rence by means of the Alarm Status.

I Connection to the Communications Coupler Unit

CPU Unit Communications Communications | Heater Burnout | Temperature
Master Unit Coupler Unit Detection Unit | Input Unit
Tempera- |4¢ — — — {Temperaturedata | - — - = + — — = — — 1 ___
ture control <4 — - — {Alarm status | - - - — - -
program-
ming |~ — — — 1Control outputdata| — — — — 1 >| T
Control CT inputs Temperature Temperature
outputs inputs sensors
= X
Injection molding
i machine
1 Barrel heater
SSRs CTs

The roles of the Units are as follows:

® Temperature Input Units

The Temperature Input Unit measures the temperatures of the resin for which temperature control is
performed by means of temperature sensors.

CPU Unit or Industrial PC

The CPU Unit executes the user program for system temperature control to control the temperature
of the barrel heater, monitor the resin temperature, and perform processing if a heater burnout or
SSR failure is detected.

Heater Burnout Detection Units

Based on the results of execution of the user program by the CPU Unit or Industrial PC, the Heater
Burnout Detection Unit controls a control output as a time-proportional output to achieve SSR-driven
barrel heater control.

The Unit also reads the heater currents and leakage currents that flow through the CTs every time
the control outputs are turned ON/OFF. The Unit reads the current values to determine whether
heater burnouts or SSR failures have occurred, and then notifies the CPU Unit or Industrial PC of
any such occurrence by means of the Alarm Status.
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7 Heater Burnout Detection Units

7-2-2 Temperature Control System Details

I Connection to the CPU Unit

This section describes the temperature control system in detail with an example. As an example, it uses
a Heater Burnout Detection Unit and Temperature Input Unit connected to an NX-series CPU Unit.

You connect the Temperature Input Unit and Heater Burnout Detection Unit to the NX-series CPU Unit.
The analog control instructions of the NX-series Controllers, such as the PIDAT instruction, are used to
perform temperature control. Details on the temperature control system and its operation are described
below.

» The target temperature data that the Temperature Input Unit measures is sent to the CPU Unit during
each refresh cycle of the NX bus.

» The NX-series Controller performs PID operation based on input temperature data and generates the
manipulated variables for the Heater Burnout Detection Unit.

» The NX-series CPU Unit sends the manipulated variables during each refresh cycle of the NX bus.

* The Heater Burnout Detection Unit performs time-proportional output operations for each control
period set for the Heater Burnout Detection Unit based on the manipulated variables from each
refresh cycle of the NX bus.

» The Heater Burnout Detection Unit reads the currents that flow through the CTs. The Heater Burnout
Detection Unit then compares those currents to the Heater Burnout Detection Current and SSR Fail-
ure Detection Current settings in the Heater Burnout Detection Unit. If a current is lower than the
Heater Burnout Detection Current, the Unit detects a heater burnout, and if a current is higher than
the SSR Failure Detection Current, the Unit detects a SSR failure.

» The Heater Burnout Detection Unit notifies the CPU Unit of any heater burnouts or SSR failures that
are detected by means of the Alarm Status. The alarm status is sent to the CPU Unit during each
refresh cycle of the NX bus.

NX-series CPU Unit Additional /O Temperature Heater Burnout
Power Supply Unit  Input Unit Detection Unit

User program Tempera;ture CT input processing
prolggssing Control output processing
- H PIDAT Error detection processing
instruction
T
! 1 Manipulated

7| variable commands

4 [ 4——| Alarm status |— —————— - —— - = H- — — — — = 1
|
1
|
|

—————— Temperaturedataf t —— - - - —-|F — —

ATime-propor- et
tional output input
Temperature O
sensor v

CT

— Heater SSR - @-

Measurement target

Heater power
supply

For details on the analog control instructions of the NX-series Controllers, such as the PIDAT instruc-
tion, refer to the NJ/NX-series Instructions Reference Manual (Cat. No. W502).

Refer to 7-8 Application Example on page 7-57 for sample programming for temperature control.
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7 Heater Burnout Detection Units

I Connection to the Communications Coupler Unit

This section describes the temperature control system in detail with an example. As an example, it uses
a Heater Burnout Detection Unit and Temperature Input Unit connected to an EtherCAT Coupler Unit
and combined with an NJ/NX/NY-series Controller.

You connect the EtherCAT Slave Terminal to the built-in EtherCAT port on the NJ/NX-series CPU Unit
or NY-series Industrial PC. The analog control instructions of the NJ/NX/NY-series Controllers, such as
the PIDAT instruction, are used to perform temperature control. Details on the temperature control sys-
tem and its operation are described below.

» The target temperature data that the Temperature Input Unit measures is sent to the CPU Unit during
each process data communications cycle of EtherCAT communications.

* The NJ/NX/NY-series Controller performs PID operation based on input temperature data and gener-
ates the manipulated variables for the Heater Burnout Detection Unit.

* The EtherCAT Master Function Module sends the manipulated variables with PDO communications
during each process data communications cycle of EtherCAT communications.

» The Heater Burnout Detection Unit performs time-proportional output operations for each control
period set for the Heater Burnout Detection Unit based on the manipulated variables from each pro-
cess data communications cycle of EtherCAT communications.

» The Heater Burnout Detection Unit reads the currents that flow through the CTs. The Heater Burnout
Detection Unit then compares those currents to the Heater Burnout Detection Current and SSR Fail-
ure Detection Current settings in the Heater Burnout Detection Unit. If a current is lower than the
Heater Burnout Detection Current, the Unit detects a heater burnout, and if a current is higher than
the SSR Failure Detection Current, the Unit detects a SSR failure.

» The Heater Burnout Detection Unit notifies the CPU Unit or Industrial PC of any heater burnouts or
SSR failures that are detected by means of the Alarm Status. The alarm status is sent to the CPU
Unit or Industrial PC during each process data communications cycle of EtherCAT communications.

EtherCAT  Temperature Heater Burnout

NJ/NX-series CPU Unit or Coupler Unit  Input Unit Detection Unit
NY-series Industrial PC

EtherCAT Master — T T . :
User program Function Module Commnicatons | BFHETEEE or Pt processing
processing input ) Control output processing
processing Error detection processing
4 H PIDAT Communications
instruction processing

| _| | Manipulated variable

commands

4 : - — - - - — - — - - Alarmstatus H------|f - - - - -H[------ 1
|
I
|

—————— 41— -—----1 - |Temperature data|| - - - - - -

&

EtherCAT |
communications A Time-propor- ArcT
tional output input
Temperature O
I/O data is refreshed in the process data sensor v cT
communications cycle. — Heater —H SSR @.
Measurement target st;;(li;/r power

For details on the analog control instructions of the NJ/NX/NY-series Controllers, such as the PIDAT
instruction, refer to the instructions reference manual for the connected CPU Unit or Industrial PC.

Refer to 7-8 Application Example on page 7-57 for sample programming for temperature control.
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7 Heater Burnout Detection Units

® Using a Communications Coupler Unit Other Than an EtherCAT Coupler Unit

If you use a Communications Coupler Unit that can be connected to an NJ/NX/NY-series Controller
or CJ-series PLC, use analog control instructions, such as the PIDAT instruction, in the same way
as for an EtherCAT Coupler Unit.

For details on the analog control instructions of the NJ/NX/NY-series Controllers, refer to the instruc-
tions reference manual for the connected CPU Unit or Industrial PC.

Refer to the CS/CJ/NSJ-series Instructions Reference Manual (Cat. No. W474) for details on the
instructions of the CJ-series CPU Units.
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7 Heater Burnout Detection Units

7-2-3 System Configuration

I Connected to a CPU Unit

The system configuration that you use to connect a Heater Burnout Detection Unit and Temperature
Input Unit to an NX-series NX1P2 CPU Unit is shown in the following figure.

Refer to the user’s manual for the connected CPU Unit for details on how to configure the system if the
connected CPU Unit is not an NX1P2 CPU Unit.

(©)

o) € © (@)
S 74

%f[

©)

(L) (K) @ ()

Letter Description
(A) Support Software (Sysmac Studio)
(B) Connection to built-in EtherNet/IP port on NX-series NX1P2 CPU Unit
(C) Unit power supply
(D) NX-series NX1P2 CPU Unit
(E) Additional 1/0 Power Supply Unit (NX-PFOOOO)
(
(
(

F) Heater Burnout Detection Unit (NX-HBOOIOI[)
G) Temperature Input Unit (NX-TSOOOO)

H) Temperature sensor

U] Heater

J) CT (E54-CT or E54-CT3)

) | SSR™
L) Heater power supply
) 1/0 power supply

*1. The SSR is used to turn the heater ON and OFF.
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7 Heater Burnout Detection Units

I Connected to a Communications Coupler Unit

The system configuration that you use to connect a Heater Burnout Detection Unit and Temperature
Input Unit to an EtherCAT Coupler Unit and combine these with an NJ/NX/NY-series Controller is
shown in the following figure.

Refer to the user’s manual for the connected Communications Coupler Unit for information on how to
configure the system when any other type of Communications Coupler Unit is used.

©)
=T < (D)
(F) (G)
E) v ¥
E
]
(H)
(M)
)

(L) (K) @ U

Letter

Description

(A)

Sysmac Studio Support Software

(B)

Connection to peripheral USB port or built-in EtherNet/IP port on NJ/NX-series CPU Unit or NY-series
Industrial PC”’

(©)

EtherCAT master (NJ/NX-series CPU Unit or NY-series Industrial PC)

(D)

EtherCAT communications cable

(E)

EtherCAT Coupler Unit (NX-ECCOIOD)

(F)

Heater Burnout Detection Unit (NX-HBOOOO)

(G)

Temperature Input Unit (NX-TSOOOO)

(H)

Temperature sensor

(1

Heater

©)

CT (E54-CT or E54-CT3)

(K)

SSR™

(L)

Heater power supply

(M)

Unit power supply and 1/0 power supply

*1. The connection method for the Sysmac Studio depends on the model of the CPU Unit or Industrial PC.
*2. The SSRis used to turn the heater ON and OFF.
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7 Heater Burnout Detection Units

7-3 Operating Procedure

This section describes the basic operating procedures to use the Sysmac Studio for an
NJ/NX/NY-series Controller. Refer to the user’s manual for the connected CPU Unit or Communications
Coupler Unit for the application procedures and setting download method for the connected CPU Unit

or Slave Terminal.

For Support Software other than the Sysmac Studio, refer to the operation manual for the Support Soft-
ware that you are using.

Step

Item

Description

Reference

Unit Registration and I/O
Allocation Settings

Create a project in the Sysmac Studio. Register the
Heater Burnout Detection Unit and Temperature Input
Unit offline. Set the 1/O allocations.

» 6-3 Specifications of I/0
Data on page 6-6

+ 7-4 Specifications of I/O
Data on page 7-11

Temperature Create the Unit operation setti.ngs for. the Temperatulre .
Input Unit Input Unit according to the Unit functions that you will | 6-5 Functions on page 6-18
Unit use.
Opera- Create the Unit operation settings for the Heater Burn- | < 7-6 Functions on page 7-20
2 tion Set- | Heater Burn- out Detection Unit according to the Unit functions that |« 7-7 CT Installation and
tings out Detection | you will use. Alarm Current Calculation
Unit Calculate and set the heater burnout detection currents | on page 7-45
and SSR failure detection currents.
Creating the User Pro- Create the user program with the Sysmac Studio. You | User's manuals for the con-
3 gram can use the PIDAT instruction and other analog control | nected CPU Unit or Industrial
instructions. PC
Attach the Heater Burnout Detection Unit and Tem- . .
4 | Installing Units perature Input Unit to the CPU Unit or Communications 4-1 Installing NX Units on
. page 4-2
Coupler Unit.
* 4-2 Power Supply Types
and Wiring on page 4-9
5 | Wiring the Unit Wire the Hea.ter Burnout Detection Unit and Tempera- |« 4-3 Wiring the Terminals on
ture Input Unit. page 4-12
* 4-4 Wiring Examples on
page 4-31
Turn ON the power supply to the CPU Rack or Slave | * 6-5 Functions on page 6-18
Downloading Unit Settings Terminal and download the Unit settings that you cre- | « 7-6 Functions on page 7-20
6 ated on the Sysmac Studio to the Heater Burnout « User’s manual for the con-
and User Program . . .
Detection Unit and Temperature Input Unit. Also down- nected CPU Unit or Com-
load the user program to the CPU Unit or Industrial PC. munications Coupler Unit
Execute the following and check the operation of each |« 4-3-2 Checking the Wiring
Unit. on page 4-30
+ Use the Sysmac Studio to check the wiring by read- | * 6-5 Functions on page 6-18
ing the input data and writing output data for the « 7-6 Functions on page 7-20
Units. « 7-4 Specifications of I/O
7 Checking Operation . Chec?k that the Unit settings and user program are Data on page 7-11
running correctly.
+ In the I/O data, check the heater current, leakage
current, and Alarm Status in both normal and error
status. Adjust the heater burnout detection current
and SSR failure detection current set values as nec-
essary.
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7 Heater Burnout Detection Units

7-4  Specifications of I/O Data

This section describes the 1/0O data for the Heater Burnout Detection Unit.

7-4-1 Allocatable I/0 Data

In the 1/O allocation settings for the Heater Burnout Detection Unit, two I/O entry mappings are
assigned for inputs and two I/O entry mappings are assigned for outputs. The I/O entries for the Heater
Burnout Detection Unit are assigned to the 1/O entry mappings.

The I/O entries used for I/O data are described in this section. An I/O entry mapping means a collection
of 1/O entries.

In the Heater Burnout Detection Unit, /O entry mapping allocations are fixed and cannot be changed.
Some 1/O entries are fixed in the I/O entry mappings and other I/O entries can be added, deleted, or

changed.

The 1/0 entry mappings in the Heater Burnout Detection Unit are described in the following table. I
(]
|

1/0 entries =

110 1/0 ent i 9
L et e Editing Maximum entries | Maximum size [bytes] %

Outputs | Output Data Set 1 Not possible. 4 16 7
Output Data Set 2 Not possible. | 1 2 S

Inputs | Input Data Set 1 Possible. 20 56 S
Input Data Set 2 Not possible. 1 2 %

To assign the 1/O allocation information of the NX Unit or Slave Terminal to an NJ/NX-series CPU Unit
or NY-series Industrial PC, use the I/O ports for the allocated I/O data.

N

However, with a Slave Terminal, an I/O port is not used for some communications masters or Commu-
nications Coupler Units.

Refer to the user’s manual for the connected Communications Coupler Unit for the 1/0O data application
procedures for the Slave Terminal.

@ Additional Information

eleq O/l 8|qejed0|ly L-v-L

To access data to which I/O is not allocated, use instructions or other messages to access the
NX objects.

The method to access NX objects through instructions or other messages depends on where
the NX Unit is connected.

If the NX Unit is connected to a CPU Unit, access is possible with the Read NX Unit Object
instruction and the Write NX Unit Object instruction of the NJ/NX-series Controller.

When the NX Unit is connected to a Communications Coupler Unit, the method depends on the
connected Communications Coupler Unit or communications master.

Refer to the user's manual for the connected Communications Coupler Unit for method to use
messages to access NX objects on Slave Terminals. For the index numbers and subindex
numbers of NX objects, refer to A-3-3 Heater Burnout Detection Units on page A-55.

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566) 7 -1



7 Heater Burnout Detection Units

® Output Data Set 1

Data Regis- Subin-
Data name Description Default | 1/0 port name | tered by Index
type dex
default

Out1 Manipu- | This is the REAL REAL |0 Out1 Manipu- Yes 7000 hex | 01 hex
lated Variable | manipulated variable lated Variable
REAL that is specified for REAL

Out1. The unit is %.
Out2 Manipu- | This is the REAL REAL |0 Out2 Manipu- 02 hex
lated Variable | manipulated variable lated Variable
REAL that is specified as REAL

Out2. The unit is %.
Out3 Manipu- | This is the REAL REAL |0 Out3 Manipu- 03 hex
lated Variable | manipulated variable lated Variable
REAL that is specified for REAL

Out3. The unit is %.
Out4 Manipu- | This is the REAL REAL |0 Out4 Manipu- 04 hex
lated Variable | manipulated variable lated Variable
REAL that is specified for REAL

Out4. The unit is %.

The range of data that you can set for Out[] Manipulated Variable REAL is as follows:

* 0to 100

If the manipulated variable is a negative value, the manipulated variable will be treated as 0%.

If the manipulated variable exceeds 100%, the manipulated variable will be treated as 100%.

If the data type of the manipulated variable of the connected Controller is not REAL, convert the
data type to REAL in the user program.

@ Output Data Set 2

Data Regis- Subin
Data name Description Default | 1/O port name | tered by Index
type dex
default
Immediate This word contains | WORD | 0000 Immediate Out- | Yes 7001 hex | 01 hex
Output Com- all of the immedi- hex put Command
mand ate output com-

mand bits for the

control outputs.*1

*1. Details on the Immediate Output Command are provided in the following table.
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Bit Data name Function™ Data type | 1/0O port name
0 Out1 Immediate Out- | Gives the execution status of the Out1 BOOL Out1 Immediate
put Command immediate output command. Output Com-
1: Execute the Out1 immediate output com- mand
mand.
0: Do not execute the Out1 immediate out-
put command.
1 Out2 Immediate Out- | Gives the execution status of the Out2 BOOL Out2 Immediate
put Command immediate output command. Output Com-
1: Execute the Out2 immediate output com- mand
mand.
0: Do not execute the Out2 immediate out-
put command.
2 Out3 Immediate Out- | Gives the execution status of the Out3 BOOL Out3 Immediate
put Command immediate output command. Output Com-
1: Execute the Out3 immediate output com- mand
mand.
0: Do not execute the Out3 immediate out-
put command.
3 Out4 Immediate Out- Gives the execution status of the Out4 BOOL Out4 Immediate

put Command

immediate output command.

1: Execute the Out4 immediate output com-
mand.

0: Do not execute the Out4 immediate out-
put command.

Output Com-
mand

41015 Reserved

*1. A 1indicates TRUE and a 0 indicates FALSE.
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7 Heater Burnout Detection Units

® Input Data Set 1

Data Regis- Subin-
Data name Description Default | 1/O port name | tered by Index
type dex
default

CT1 Alarm This word contains | WORD | 0000 CT1 Alarm Sta- | Yes 6000 hex | 01 hex
Status all of the alarm sta- hex tus

tus for CT1.™"
CT2 Alarm This word contains | WORD | 0000 CT2 Alarm Sta- 02 hex
Status all of the alarm sta- hex tus

tus for CT2.™
CT3 Alarm This word contains | WORD | 0000 CT3 Alarm Sta- 03 hex
Status all of the alarm sta- hex tus

tus for CT3.™
CT4 Alarm This word contains | WORD | 0000 CT4 Alarm Sta- 04H hex
Status all of the alarm sta- hex tus

tus for CT4."
CT1 Heater The REAL heater | REAL 0 CT1 Heater Cur- | Yes 6001 hex | 01 hex
Current REAL | current for CT1. rent REAL

The unit is

amperes.
CT2 Heater The REAL heater | REAL 0 CT2 Heater Cur- 02 hex
Current REAL | current for CT2. rent REAL

The unitis

amperes.
CT3 Heater The REAL heater | REAL 0 CT3 Heater Cur- 03 hex
Current REAL | current for CT3. rent REAL

The unit is

amperes.
CT4 Heater The REAL heater REAL 0 CT4 Heater Cur- 04 hex
Current REAL | current for CT4. rent REAL

The unit is

amperes.
CT1 Leakage | The REAL leak- REAL 0 CT1 Leakage Yes 6002 hex | 01 hex
Current REAL | age current for Current REAL

CT1. The unit is

amperes.
CT2 Leakage | The REAL leak- REAL 0 CT2 Leakage 02 hex
Current REAL | age current for Current REAL

CT2. The unit is

amperes.
CT3 Leakage | The REAL leak- REAL 0 CT3 Leakage 03 hex
Current REAL | age current for Current REAL

CT3. The unit is

amperes.
CT4 Leakage | The REAL leak- REAL 0 CT4 Leakage 04 hex

Current REAL

age current for
CT4. The unit is
amperes.

Current REAL
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7 Heater Burnout Detection Units

Data Regis- Subin-
Data name Description Default | 1/O port name | tered by Index
type dex
default

CT1 Heater The UINT heater UINT 0 CT1 Heater Cur- 6003 hex | 01 hex
Current UINT | current for CT1. rent UINT

The unitis 0.1 A.
CT2 Heater The UINT heater UINT 0 CT2 Heater Cur- 02 hex
Current UINT | current for CT2. rent UINT

The unitis 0.1 A.
CT3 Heater The UINT heater UINT 0 CT3 Heater Cur- 03 hex
Current UINT | current for CT3. rent UINT

The unitis 0.1 A.
CT4 Heater The UINT heater UINT 0 CT4 Heater Cur- 04 hex
Current UINT | current for CT4. rent UINT

The unitis 0.1 A.
CT1 Leakage | The UINT leakage | UINT 0 CT1 Leakage 6004 hex |01 hex
Current UINT | current for CT1. Current UINT

The unitis 0.1 A.
CT2 Leakage | The UINT leakage | UINT 0 CT2 Leakage 02 hex
Current UINT | current for CT2. Current UINT

The unitis 0.1 A.
CT3 Leakage | The UINT leakage | UINT 0 CT3 Leakage 03 hex
Current UINT | current for CT3. Current UINT

The unitis 0.1 A.
CT4 Leakage | The UINT leakage | UINT 0 CT4 Leakage 04 hex
Current UINT | current for CT4. Current UINT

The unitis 0.1 A.

*1. Details on the CT Alarm Status are provided in the following table. The box in CT represents the CT input

number.
Bit Data name Function™! Data type | 1/0O port name
0 CTO Heater Burnout Indicates whether a heater burnout occurred | BOOL CTO Heater
Detection for CTO. Burnout Detec-
1: A heater burnout occurred. tion
0: A heater burnout did not occur.
1 CTO SSR Failure Indicates whether an SSR failure occurred BOOL CTO SSR Fail-
Detection for CTLO. ure Detection
1: An SSR failure occurred.
0: An SSR failure did not occur.
2to 15 | Reserved - - -
*1. A 1indicates TRUE and a 0 indicates FALSE.
® Input Data Set 2
Regis- .
D -
Data name Description ata Default | 1/0 port name | tered by Index Subin
type dex
default
Control Out- This word contains | WORD | 00 hex | Control Output Yes 6005 hex | 01 hex
put Status the ON/OFF sta- Status
tus for all of the
control outputs that
are controlled as
time-proportional
outputs.”’
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7 Heater Burnout Detection Units

*1. Detailed Control Output Status is described in the following table.

Bit Data name Function™? Data type | 1/0O port name
0 Out1 Control Output Indicates the ON/OFF status of the Out1 BOOL Out1 Control
Status control output controlled as a time-propor- Output Status
tional output.
1: Out1 is ON.
0: Out1 is OFF.
1 Out2 Control Output Indicates the ON/OFF status of the Out2 BOOL Out2 Control
Status control output controlled as a time-propor- Output Status
tional output.
1: Out2 is ON.
0: Out2 is OFF.
2 Out3 Control Output Indicates the ON/OFF status of the Out3 BOOL Out3 Control
Status control output controlled as a time-propor- Output Status
tional output.
1: Out3 is ON.
0: Out3 is OFF.
3 Out4 Control Output Indicates the ON/OFF status of the Out4 BOOL Out4 Control
Status control output controlled as a time-propor- Output Status
tional output.
1: Out4 is ON.
0: Out4 is OFF.
4to 15 | Reserved - -

*1. A1 indicates TRUE and a 0 indicates FALSE.
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7-5 List of Settings

7 Heater Burnout Detection Units

This sections describes the settings, setting ranges, and default values of the functions that you can
use in the Heater Burnout Detection Unit.

If you change any parameter that does not change until after the Unit is restarted, restart the NX Unit.

The settings are reflected after the Unit is restarted.

It is not necessary to restart the NX Unit for parameters that are updated immediately. The settings are

updated immediately after the new settings are transferred even if the NX Unit is not restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is

restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.

Setting name Description Default Setting Unit Index Subin- U‘pd.ate Reference
range dex timing
CT1 Allocation | Set the control out- | OUT1 OuT1, - 5000 hex | 01 hex After the | 7-6-2 CT Allo-
put to allocate to OouT2, Unit is cation on page
CT1. OuUT3, restarted | 7-21
CT2 Allocation | Set the control out- | OUT2 | OUT4,0rDo | - 02 hex
put to allocate to not use
CT2.
CT3 Allocation | Set the control out- | OUT3 -—- 03 hex
put to allocate to
CT3.
CT4 Allocation | Set the control out- | OUT4 --- 04 hex
put to allocate to
CT4.
CT1 Heater Set the heater 0 0to 50 A 5001 hex | 01 hex Immedi- 7-6-4 Heater
Burnout burnout detection ately Burnout Detec-
Detection Cur- | current for CT1. tion on page
rent 7-26
CT2 Heater Set the heater 0 A 02 hex
Burnout burnout detection
Detection Cur- | current for CT2.
rent
CT3 Heater Set the heater 0 A 03 hex
Burnout burnout detection
Detection Cur- | current for CT3.
rent
CT4 Heater Set the heater 0 A 04 hex
Burnout burnout detection

Detection Cur-
rent

current for CT4.
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7 Heater Burnout Detection Units

Setting name Description Default Setting Unit Index Subin- U_pd.ate Reference
range dex timing
CT1 SSR Fail- | Setthe SSR failure | 50 0to 50 A 5002 hex | 01 hex Immedi- 7-6-5 SSR Fail-
ure Detection | detection current ately ure Detection
Current for CT1. on page 7-30
CT2 SSR Fail- | Setthe SSR failure | 50 A 02 hex
ure Detection | detection current
Current for CT2.
CT3 SSR Fail- | Setthe SSR failure | 50 A 03 hex
ure Detection | detection current
Current for CT3.
CT4 SSR Fail- | Setthe SSR failure | 50 A 04 hex
ure Detection | detection current
Current for CT4.
Out1 Control Set the control 2,000 50 to ms 5003 hex | 01 hex After the 7-6-6 Time-pro-
Period period for the 100,000 Unit is portional Out-
time-proportional restarted | put on page
output on Out1. 7-33
Out2 Control Set the control 2,000 50 to ms 02 hex
Period period for the 100,000
time-proportional
output on Out2.
Out3 Control Set the control 2,000 50 to ms 03 hex
Period period for the 100,000
time-proportional
output on Out3.
Out4 Control Set the control 2,000 50 to ms 04 hex
Period period for the 100,000
time-proportional
output on Out4.
Qut1 Mini- Set the minimum 0 0to 50 % 5004 hex | 01 hex
mum Pulse pulse width for the
Width time-proportional
output on Out1.
Qut2 Mini- Set the minimum 0 0to 50 % 02 hex
mum Pulse pulse width for the
Width time-proportional
output on Out2.
Out3 Mini- Set the minimum 0 0to 50 % 03 hex
mum Pulse pulse width for the
Width time-proportional
output on Out3.
Out4 Mini- Set the minimum 0 0to 50 % 04 hex
mum Pulse pulse width for the
Width time-proportional
output on Out4.
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7 Heater Burnout Detection Units

Setting name Description Default Setting Unit Index Subin- U_pd_ate Reference
range dex timing
Out1 Hold Set the output User-sp | User-speci- | - 5005 hex | 01 hex After the | 7-6-7 Load
Value Setting | value at load rejec- | ecified | fied Value Unit is Rejection Out-
tion for Out1. Value Output or restarted | put Settings on
Output | Hold Output page 7-40
Out2 Hold Set the output User-sp | User-speci- | --- 02 hex
Value Setting | value at load rejec- | ecified | fied Value
tion for Out2. Value Output or
Qutput | Hold Output
Out3 Hold Set the output User-sp | User-speci- | - 03 hex
Value Setting | value at load rejec- | ecified | fied Value
tion for Out3. Value Output or
Qutput | Hold Output
Out4 Hold Set the output User-sp | User-speci- | --- 04 hex
Value Setting | value at load rejec- | ecified | fied Value
tion for Out4. Value Output or
OQutput | Hold Output
Out1 Set the value to 0 0to 100 % 5006 hex | 01 hex
User-specified | output when the
Value Setting | Out1 Hold Value
Setting is set to
output a user-spec- -
ified value. &
Out2 Set the value to 0 0to 100 % 02 hex 5
User-specified | output when the o
Value Setting | Out2 Hold Value :té
Setting is set to §
output a user-spec- Q
ified value.
Out3 Set the value to 0 0to 100 % 03 hex
User-specified | output when the 7
Value Setting | Out3 Hold Value
Setting is set to
output a user-spec-
ified value.
Out4 Set the value to 0 0to 100 % 04 hex
User-specified | output when the
Value Setting | Out4 Hold Value
Setting is set to
output a user-spec-
ified value.

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566) 7-19



7 Heater Burnout Detection Units

7-6 Functions

7-6-1

This section describes the functions of the Heater Burnout Detection Units.

List of Functions

Function name

Description

Reference

Free-Run Refreshing

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

5-2-4 Free-Run Refresh-
ing on page 5-9

CT Allocation

This function is used to assign each CT input to a corre-
sponding control output.

7-6-2 CT Allocation on
page 7-21

CT Current Reading

This function reads CT inputs as heater currents or leak-
age currents.

7-6-3 Reading CT Cur-
rents on page 7-25

Heater Burnout Detec-
tion

This function detects heater burnouts. A heater burnout is
detected if the control output is ON and the heater current
is equal to or less than the heater burnout detection cur-
rent.

7-6-4 Heater Burnout
Detection on page 7-26

SSR Failure Detection

This function detects SSR failures. An SSRfailure is
detected if the control output is OFF and the leakage cur-
rent is equal to or greater than the detection current. An
SSR failure is a failure that is caused by an SSR short-cir-
cuit.

7-6-5 SSR Failure Detec-
tion on page 7-30

Time-proportional Out-
put

This function controls a control output by using the manip-
ulated variable from the controller as a duty ratio. You can
also specify the minimum pulse widths and execute imme-
diate output commands.

7-6-6 Time-proportional
Output on page 7-33

Load Rejection Output
Setting

A function that performs the preset output operation when
the Heater Burnout Detection Unit cannot receive output

data due to an NX bus error or CPU Unit watchdog timer
error, in the case of Units connected to a CPU Unit.

A function that performs the preset output operation when
the Heater Burnout Detection Unit cannot receive output
data due to a host error on the Communications Coupler
Unit or an error on the NX bus, in the case of Slave Termi-
nals.

7-6-7 Load Rejection Out-
put Settings on page 7-40

Load Short-circuit Pro-
tection

This function is used to protect the output circuits of the
Heater Burnout Detection Unit when an external device
short-circuits. This function is supported only by the
NX-HB3201.

7-6-8 Load Short-circuit
Protection on page 7-43
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7 Heater Burnout Detection Units

CT Allocation

I Purpose

This function is used to assign each CT input to a corresponding control output.

I Details on the Function

The Unit reads heater currents and leakage currents from the CT inputs based on the ON/OFF timing
of the control outputs that you allocate to those CT inputs. Also, the Unit performs heater burnout
detection and SSR failure detection.

You can allocate multiple CT inputs to one control output. Also, you do not have to allocate a CT input
to a control output. If you do not allocate a CT input to a control output, the Unit will not read the
heater current and leakage current of that CT input. The current will be 0. The Unit will also not per-
form heater burnout detection and SSR failure detection for the CT input.

You can allocate one CT input to one control output to perform heater burnout detection and SSR fail-
ure detection for a single-phase heater.

You can allocate two CT inputs to one control output to perform heater burnout detection and SSR
failure detection for a three-phase heater.

El Precautions for Correct Use

If you do not allocate a CT input to a control output, set the parameter to Do not use. If you allo-
cate any of the following CTs as the input to a control output and output a signal on that control
output, it may result in incorrect detection of a heater burnout or SSR failure.

+ ACT that is not connected

» ACT that is connected but for which no heater wire passes through the CT

Examples of the allocation of CT inputs to control outputs are given below.

(a) Allocating CT1 to OUT1

The Unit reads the heater current and leakage current of CT1 based on the ON/OFF timing of
OUTN1. Also, the Unit performs heater burnout detection and SSR failure detection.

—
Out1 Manipulated —>|Out1 Time-proportional Outputl—' OuUT1 SSR
Variable i
CT1 heater burnout ¢
detection | CT1 heater burnout detection @
CT1 SSR failure ™ and SSR failure detection
detection T
CT1 heater current .
CT1 leakage current <—| Reading CT current for CT1 |<— CT1 CT
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7 Heater Burnout Detection Units

(b) Allocating CT1 and CT2 to OUT1

The Unit reads the heater currents and leakage currents of CT1 and CT2 based on the ON/OFF
timing of OUT1. Also, the Unit performs heater burnout detection and SSR failure detection.

[ L [
Out1 Manipulated —-|Out1 Time-proportional Outputl—' OuT1 SSR SSR

Variable ]

CT1 heater burnout ¢—l—

CT1 Ssdst%cizmg | CT1 heater bumout detection @ @
detection and SSR failure detection
CT1 heater current ! |
CT1 leakage current <—| Reading CT current for CT1 | CT1 cT

CT2 heater burnout i

detection | CT2 heater burnout detection
CT2 SSR failure and SSR failure detection
detection T

CT2 heater current .
CT2 leakage current <—| Reading CT current for CT2 I'— CT2

I Settings

Setting name Description Default Setting range Unit
CT1 Allocation | Set the control output to allocate to CT1. OouT1 OuUT1, OUT2, OUT3, OUT4, |-
CT2 Allocation | Set the control output to allocate to CT2. OUT2 | or Do notuse
CT3 Allocation | Set the control output to allocate to CT3. OouT3
CT4 Allocation | Set the control output to allocate to CT4. ouT4 -—-
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7 Heater Burnout Detection Units

I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Select Do not use, OUT1, OUT2, OUT3, or OUT4 from the CTO allocation list for the CT input
that you want to set (CTO).

| All parameters ol
Itern name

CT Allocation/CT1 Allocation

CT Allocation/CT2 Allocation

CT Allocation/CT3 Allocation

CT Allocation/CT4 Allocation

Heater Bumout Detection Cumrent/CT1 Heater Bumout Detection Cumrent
Heater Bumout Detection Cumrent/CT2 Heater Bumout Detection Cumrent
Heater Bumout Detection Current/CT3 Heater Bumout Detection Current
Heater Bumout Detection Current/CT4 Heater Bumout Detection Current
S5SR Failure Detection Cumrent/CT1 55R Failure Detection Current

SS5R Failure Detection Cumrent/CT2 SSR Failure Detection Current

55R Failure Detection Cumrent/CT3 S5R Failure Detection Current

S5R Failure Detection Current/CT4 S5R Failure Detection Current

‘Control Period/Outl Control Period

‘Control Period/OutZ Control Period

Control Peried/Out3 Control Period

Control Period/Qut4 Control Period

Minimum Pulse Width/Outl Minimum Pulse Width

Return to Default Value

suondung 9-/
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7 Heater Burnout Detection Units

@ Additional Information

* You can click the list button on the Edit Unit Operation Settings Tab Page to restrict the items
that are displayed. The following screen captures show an example of displaying only the CT
allocation for CT1.

Example:

# Unit 2[Nodell:NX-HB3..r-— x—

| WAl parameters | All parameters WCT1¥WCT Allocation ¥ |

lVAlI parameters r -
¥ Common

Event Level Setting

CT Allocation/CT1 Allacation
¥CT1

Heater Bumout Detection Current
SSR Failure Detection Cumrent

CT Allocation
Heater Bumout Detection Current
55R Failure Detection Cumrent

CT Allocation
Heater Bumout Detection Current
S5R Failure Detection Cumrent

CT Allocation
it Datertinn Cnmant

Control Period/O ontrol Period
Minimum Pulse Width/Outl Minimum Pulse Width

Select CT Allocation for CT1. The CT allocation is displayed for only CT1.

* If you set a value different from the default value, the value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer from Unit Compare

The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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7-6-3 Reading CT Currents

I Purpose

This function reads CT inputs as heater currents or leakage currents.

I Details on the Function

» The Unit updates the heater currents while the control output is ON. (Refer to (a) in the following fig-
ure.)
While the control output is OFF, the Unit holds the most recently updated value. (Refer to (b) in the
following figure.)
Confirm heater currents with CT/7 Heater Current REAL or CT/J Heater Current UINT for 1/O data.

» The Unit updates the leakage currents while the control output is OFF. (Refer to (d) in the following
figure.)
While the control output is ON, the Unit holds the most recently updated value. (Refer to (c) in the fol-
lowing figure.)
Confirm leakage currents with CT//Leakage Current REAL or CT/J Leakage Current UINT for 1/O
data.

+ If a heater current or leakage current exceeds the rated current of 55 A, the values are clamped at 55
A.

Refer to 7-4-1 Allocatable I/O Data on page 7-11 for details on 1/O data.

Control period Control period Control period

ON
Control output

OFF

SSR ON status

CT current

SSR OFF status

Heater current| Leakage current |Heater current | Leakage current |Heater current

region region region region region
(a) Updated (b) Held Updated Held Updated
Heater current
Leakage current (c) Held (d) Updated Held Updated Held
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7 Heater Burnout Detection Units

I Setting Method

No setting is required.

7-6-4 Heater Burnout Detection

I Purpose

This function detects heater burnouts. A heater burnout is detected if the control output is ON and the
heater current is equal to or less than the heater burnout detection current.

I Details on the Function

While a control output with a CT input allocation is ON, the Unit reads the heater current from that CT
input and performs heater burnout detection. The Unit determines that a heater burnout occurred if
the control output is ON and the heater current becomes equal to or less than the set value of the
Heater Burnout Detection Current. (Refer to (a) in the following figure.) However, if control output is
ON for less than 30 ms, the Unit will not perform heater burnout detection.

If a heater burnout occurs, the Heater Burnout Detection Bit in the Alarm Status for the relevant CT
input will turn ON and a Heater Burnout Detected event (event code: 652C0000 hex) will occur.
Refer to 7-4-1 Allocatable I/O Data on page 7-11 for details on the Alarm Status. Refer to 8-3-3 Event
Codes and Corrections for Errors on page 8-8 for details on events.

Even if a heater burnout occurs, the Unit continues to perform control outputs and read the CT cur-
rents. (Refer to (b) in the following figure.)

If the following condition is met after the Unit detects a heater burnout, the Unit will determine that the
cause of the error has been eliminated.

Heater current > Heater burnout detection current + 0.1 A

However, if the Heater Burnout Detection Current is set to 50 A, the Unit will determine that the cause
of the error has been eliminated if the following condition is met.

Heater current > Heater burnout detection current

The operation of the Heater Burnout Detection Bit depends on the event level setting for the Heater
Burnout Detected event. The operation is described in the following table.

Event level setting Operation of Heater Burnout Detection Bit

Observation Even if you do not reset the error, the Heater Burnout Detection Bit will automati-
cally turn OFF when the cause of the error is eliminated. (Refer to (c) in the fol-
lowing figure.)

Minor fault If only the cause of the error is eliminated, the Heater Burnout Detection Bit
remains ON. The Heater Burnout Detection Bit will turn OFF when the error is
reset. (Refer to (d) in the following figure.)

Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for informa-
tion on how to set event levels. Refer to 8-3-3 Event Codes and Corrections for Errors on page 8-8
for information on events for the Heater Burnout Detection Unit that have changeable event levels.
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7 Heater Burnout Detection Units

Control period Control period

ON ] ]

Control output :._,:
oFF L .
| 11 (b) Control output continued. |

SSR ON status = —
CT current
SSR OFF status

! Pe (b) Reading CT current continued.
el

Heater current

Heater Burnout Detection Bit when ©N
event is set to an observation OFF
o ON .
Heater Burnout Detection Bit when I \
event is set to a minor fault OFF | :
| | \ \
(a) Unit determines that (c) If the cause of the error is (d) If an error reset is performed,
a heater burnout eliminated, the Heater the Heater Burnout Detection
occurred. Burnout Detection Bit Bit automatically turns OFF.

automatically turns OFF.
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I Settings

Setting name Description Default Setting Unit
range
CT1 Heater Burnout Detec- | Set the heater burnout detection current for CT1. 0 0to 50 A
tion Current
CT2 Heater Burnout Detec- | Set the heater burnout detection current for CT2. 0 0to 50 A
tion Current
CT3 Heater Burnout Detec- | Set the heater burnout detection current for CT3. 0 0to 50 A
tion Current
CT4 Heater Burnout Detec- | Set the heater burnout detection current for CT4. 0 0to 50 A
tion Current

I Precautions When You Change Set Values

If you adjust the set value of a Heater Burnout Detection Current or SSR Failure Detection Current in
the actual system, change the set values of only these settings and transfer them to the Unit. If you
change the set values of any other settings and transfer them to the Unit, you must restart the Unit.

I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-

tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Enter the heater burnout detection current in the Heater Burnout Detection Current Box for
the CT input you want to set (CTO).

[Allparameters

Item name Value

CT Allocation/CT1 Allocation
CT Allocation/CT2 Allocation
CT Allocation/CT3 Allocation

W

b EIRIR)I

[ Feater Burnout Detection Current/CT1 Heater Bumnout -
Heater Bumout Detection Current/CTZ Heater Bumout — |
Heater Bumout Detection Current/CT3 Heater Bumout -
Heater Bumout Detection Current/CT4 Heater Bumout:--
S5R Failure Detection Current/CT1 SSR Failure Detectio---
SSR Failure Detection Current/CT2 SSR Failure Detectio---
S5R Failure Detection Current/CT3 S5R Failure Detectio---
S5R Failure Detection Current/CT4 SSR Failure Detectio---
Control Period/Cutl Control Period
Control Period/Out2 Control Period
Caontrol Period/Out3 Control Period
Control Period/Cut4 Control Period
Minimum Pulse Width/Outl Minimum Pulse Width

Return to Default Value
~Help
Data type: REAL
valid range: 0 - 50
Comment: Set the current to detect the heater burnout of CT1.
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@ Additional Information

* You can click the list button on the Edit Unit Operation Settings Tab Page to restrict the items
that are displayed. The following screen captures show an example of displaying only the CT
allocation for CT1.

Example:

" § Unit 2[Nodel}:NX-HB3...-- x_

|/All parameters WCT1WCT Allocation v

| "W All parameters i
I WAl parameters
¥ Common
Event Level Setting 1 CT Allocation/CT1 Allacation

¥CT1

Heater Bumout Detection Curmrent
55R Failure Detection Cumrent

CT Allocation
Heater Bumout Detection Cumrent
55R Failure Detection Cumrent

CT Allocation
Heater Bumout Detection Current
55R Failure Detection Current

CT Allocation

o it Dietertion Current
Conay Sy

Control Period/Out4 Control Period
Minimum Pulse Width/Outl Minimum Pulse Width

Select CT Allocation for CT1. The CT allocation is displayed for only CT1.

+ If you set a value different from the default value, the value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

suondung 9-/

N

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit. Any settings that you
change apply immediately.”

Transfer from Unit Compare

- Transfer to Unit

*1. If you change the set values of only the Heater Burnout Detection Currents and SSR Failure Detection Cur-
rents and transfer them, the new set values will be used even if the Unit is not restarted. However, if you also
transfer the set values of other settings, a restart will occur when the set values are transferred.

uoloale jnoulng JsjesH 4-9-/
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7-6-5 SSR Failure Detection

I Purpose

This function detects SSR failures. An SSR failure is detected if the control output is OFF and the leak-
age current is equal to or greater than the detection current. An SSR failure is a failure that is caused by
an SSR short-circuit.

I Details on the Function

While a control output with a CT input allocation is OFF, the Unit reads the leakage current from that
CT input and performs SSR failure detection. The Unit determines that an SSR failure occurred if the
control output is OFF and the leakage current is equal to or greater than the set value of the SSR
Failure Detection Current. (Refer to (a) in the following figure.) However, if control output is OFF for
less than 35 ms, the Unit will not perform SSR failure detection.

If an SSR failure occurs, the SSR Failure Detection Bit in the Alarm Status for the relevant CT input
will turn ON and an SSR Failure Detected event (event code: 652D0000 hex) will occur.

Refer to 7-4-1 Allocatable I/O Data on page 7-11 for details on the Alarm Status. Refer to 8-3-3 Event
Codes and Corrections for Errors on page 8-8 for details on events.

Even if an SSR failure occurs, the Unit continues to perform control outputs and read CT currents.
(Refer to (b) in the following figure.)

If the following condition is met after the Unit detects an SSR failure, the Unit will determine that the
cause of the error has been eliminated.

Leakage current < SSR failure detection current - 0.1 A

If you set the SSR failure detection current to 0 A, the SSR Failure Detection Bit will automatically
turn OFF if the following condition is met.

Leakage current < SSR failure detection current

The operation of the SSR Failure Detection Bit depends on the event level setting for the SSR Failure
Detected event. The operation is described in the following table.

Event level setting Operation of SSR Failure Detection Bit
Observation Even if you do not reset the error, the SSR Failure Detection Bit will automatically
turn OFF when the cause of the error is eliminated. (Refer to (c) in the following
figure.)
Minor fault If only the cause of the error is eliminated, the SSR Failure Detection Bit remains
ON. The SSR Failure Detection Bit will turn OFF when the error is reset. (Refer to
(d) in the following figure.)

Refer to the user’s manual for the connected CPU Unit or Communications Coupler Unit for informa-
tion on how to set event levels. Refer to 8-3-3 Event Codes and Corrections for Errors on page 8-8
for information on events for the Heater Burnout Detection Unit that have changeable event levels.
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Control period Control period
ON | |
| |
Control output —
OFF LTS

: (Vb) Control outpUt continued.
SSR ON status

CT current

SSR OFF status

| | | |

| | 1 1

I I _(b) Reading CT current continued.
|

I
Leakage current [E———— / | |
I : [} I
-------- I_I 1 1 - - -I_

I I
! ! SSR failure detection current

SSR Failure Detection Bit when ~ ON
event is set to an observation

OFF
SSR Failure Detection Bit when | \
event is set to a minor fault OFF ! :
| | \
. . / (d) If an error reset is performed,
(a) Unit determines . \ )
the SSR Failure Detection Bit
that an SSR . : -
failure occurred. () If the cause of the error is automatically turns OFF. >
’ eliminated, the SSR Failure -n
Detection Bit automatically §
turns OFF. g
=2
(]
7
I Settings
<
S ®
Setting name Description Default etiing Unit ;
range 3
CT1 SSR Failure Detection | Set the SSR failure detection current for CT1. 50 0to 50 A 2
Current 2
CT2 SSR Failure Detection | Set the SSR failure detection current for CT2. 50 0to 50 A g
Current %
CT3 SSR Failure Detection | Set the SSR failure detection current for CT3. 50 0to 50 A %
Current >
CT4 SSR Failure Detection | Set the SSR failure detection current for CT4. 50 0to 50 A
Current

I Precautions When You Change Set Values

If you adjust the set value of a Heater Burnout Detection Current or SSR Failure Detection Current in
the actual system, change the set values of only these settings and transfer them to the Unit. If you
change the set values of any other settings and transfer them to the Unit, you must restart the Unit.
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I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-

tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

Enter the SSR failure detection current in the SSR Failure Detection Current Box for the CT
input you want to set (CTO).

| All parameters v |
Itern name Value

CT Allocation/CT1 Allocation ouTL

CT Allocation/CT2 Allocation ouT2

CT Allocation/CT3 Allocation

CT Allocation/CT4 Allocation

Heater Burnout Detection Current/CT1 Heater Bumout:--

Heater Burnout Detection Current/CT2 Heater Bumnout:--

Heater Burnout Detection Current/CT3 Heater Bumnout---

Heater Bumout Detection Current/CT4 Heater Bumout -
TSSR Failure Detection Current/CTL SSR Failure Detectio -
55K Falure Detection Cument/CTZ 55K Fallure Uetectio |

53R Failure Detection Cumrent/CT3 S5R Failure Detectio---

$5R Failure Detection Current/CT4 SSR Failure Detectio---
Control Period/Outl Control Period

Control Period/Out2 Control Period

Control Period/Out3 Control Period

Control Period/Outd Control Period

Minimum Pulse Width/Outl Minimum Pulse Width

i

Return to Default Value

-Help

Data type: REAL
Valid range: 0 - 50
Comment: Set the current to detect the SSR failure of CT1.
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@ Additional Information

You can click the list button on the Edit Unit Operation Settings Tab Page to restrict the items
that are displayed. The following screen captures show an example of displaying only the CT
allocation for CT1.

Example:

§ Unit 2[NodelNX-HB3..r-— x“

| | All parameters W CT1 ¥ CT Allocation v |

L ¥ All parameters r -
¥Common

Event Level Setting

CT Allocation/CT1 Allocation
¥CTl

Heater Bumout Detection Cumrent
S5R Failure Detection Current

CT Allocation
Heater Bumout Detection Cumrent
SSR Failure Detection Cumrent

CT Allocation
Heater Bumout Detection Current
55R Failure Detection Cument

CT Allocation

Minimum Pulse Width/Outl Minimum Pulse Width

Select CT Allocation for CT1. The CT allocation is displayed for only CT1.
+ If you set a value different from the default value, the value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

3 Click the Transfer to Unit Button.

The settings are transferred from the Sysmac Studio to the NX Unit. Any settings that you
change apply immediately. ™!

- Transfer from Unit Compare

*1. If you change the set values of only the Heater Burnout Detection Currents and SSR Failure Detection Cur-
rents and transfer them, the new set values will be used even if the Unit is not restarted. However, if you also
transfer the set values of other settings, a restart will occur when the set values are transferred.

7-6-6 Time-proportional Output

I Purpose

This function controls a control output by using the manipulated variable from the controller as a duty
ratio. You can also specify the minimum pulse widths and execute immediate output commands.
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7 Heater Burnout Detection Units

I Details on the Function

The basic function of time-proportional outputs from the Heater Burnout Detection Unit is to control a
control output by using the manipulated variable as a duty ratio. You can also use the following two con-
trol output adjustments.

* Minimum pulse width specification
* Immediate output commands

This section first explains the basic function, and then it explains the above two functions.

® Basic Function

Details on the function to control a control output by using the manipulated variable as a duty ratio
are provided below. There are no settings required in the Heater Burnout Detection Unit to use this
function.

» The Unit determines the ON/OFF duty ratio for a control output for each controlperiod based on
the manipulated variable from the controller and outputs ON/OFF signals accordingly. The control
output ON time (Ton) is expressed by the following formula.

Ton [ms] = Control period [ms] x Manipulated variable [%]

+ The manipulated variables are set in the I/O data. Refer to 7-4-1 Allocatable I/0O Data on page
7-11 for details on I/O data. For application examples that use the analog control instructions of
the NJ/NX/NY-series Controllers, such as the PIDAT instruction, to perform control outputs, refer
to 7-8 Application Example on page 7-57.

« If the manipulated variable is a negative value, the manipulated variable will be treated as 0%. If
the manipulated variable exceeds 100%, the manipulated variable will be treated as 100%.

100

0fp----—----- e ]—
| |
Manipulated variable [%] 50|-------- - - + I

ON

Control output
OFF

Ton:100% Ton:50% Ton:70%

Control period Control period Control period

|E| Precautions for Correct Use

If control output is ON for less than 30 ms, the Unit will not perform heater burnout detection.
Also, if control output is OFF for less than 35 ms, the Unit will not perform SSR failure detec-
tion.

The timing of updating a control output for changes in the manipulated variable depends on the status
of the output when the manipulated variable is changed.

« If the manipulated variable is changed while the control output is OFF, the Unit will control the output
based on the updated manipulated variable the next time the control output turns ON. (Refer to (a) in
the following figure.)
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+ If the manipulated variable is changed while the control output is ON, the Unit will immediately control
the output based on the updated manipulated variable. (Refer to (b) in the following figure.)

However, if the output value for the previous manipulated variable exceeds the output value for the
new manipulated variable, the output for the previous manipulated variable will be turned OFF when
the manipulated variable is updated. (Refer to (c) in the following figure.)

If this occurs, the Unit will control the output based on the updated manipulated variable the next time
the control output turns ON. (Refer to (d) in the following figure.)

40
| 1
Manipulated 50| - - - - - - - | I !
variable [%] 4, e . N L
I I I I I \ ! |
! I I I I I ! I
\ I ! I I : |
| |
on (a) R ! L 1 : (d) '
Control : o
output off 30% | 70%
/,Ton:30% Ton:50% Ton:70% D ’ ‘/:Ton:30%
Control period Control period Control period _ /éontrol period | Control period

Ton: 30% to 70%
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® Minimum Pulse Width Specification

You can set the minimum ON widths of the control outputs. You can use these settings to prevent
deterioration if mechanical relays are used as the external connection devices for the control out-
puts. Details on this function are given below.

* You can set the minimum pulse widths using the same unit as for the manipulated variables [%].

» The output operations of the control outputs are based on the relation between the minimum
pulse widths and values of the manipulated variables. The following table gives the output opera-
tions of the control outputs according to the relation between the minimum pulse widths and
manipulated variables.

Relation between minimum pulse width and value of

T e et Output operation of control output

Manipulated variable [%] < Minimum pulse width [%] The control output is always OFF.
Minimum pulse width [%] < Manipulated variable [%] < 100 [%] | The Unit controls the control output with
- Minimum pulse width [%] the manipulated variable as a duty ratio.

Manipulated variable [%] > 100 [%] - Minimum pulse width [%] | The control output is always ON.

Manipulated
variable [%]

Control
output

An example of controlling a control output for a manipulated variable with the minimum pulse width
set to 10% is illustrated in the following figure.

95
|
|
(0] (I
| 11
50|---=--- - - - - Tag- 1o
[ I ! [
[ l ! [
[ I ! [
[ I ! [
S5f—=-—=-------- -l — == - a--4----=--- T - == T 1
o I ! [ I ! I I
ON L L l | [
I I 4o ! I I
1 _,I/1O 70 70% 1 1
OFF + ;
Ton:100% Ton:50% Ton:70% D Ton:0%
_ Control period | Control period |  Control period /:Jontrol period Control period

Ton: 10% to 70%

The timing of updating a control output for changes in the manipulated variable depends on the sta-
tus of the output when the manipulated variable is changed. For details on the timing of updating the
control outputs for changes in manipulated variables, refer to Details on the Function on page 7-34.

Immediate Output Commands

You can use an immediate output command to immediately apply a new manipulated variable to the
control output when the manipulated variable is changed from the controller. Use this function if you
use autotuning in the PIDAT_HeatCool instruction of the NJ/NX/NY-series Controllers. Autotuning
automatically finds the optimum PID constants.

Precautions for Safe Use

Use an immediate output command only if you use autotuning in the PIDAT_HeatCool instruc-
tion of the NJ/NX/NY-series Controller. If you use an immediate output command with any other
instruction or application other than autotuning, the device or machine may perform unex-
pected operation.
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m Precautions for Correct Use

Use the immediate output command if you use autotuning in the PIDAT_HeatCool instruction of
the NJ/NX/NY-series Controllers. If you do not use the immediate output command, the opti-
mum PID constants may not be found due to delays in updating the control output for changes
to the manipulated variable during autotuning.

To use this function, allocate the ATBusy (Autotuning Busy) variable of the PIDAT_HeatCool instruc-
tion to the Out] Immediate Output Command Bit in the I/O data of the Heater Burnout Detection
Unit.

Details on this function are given below. The control period is set to 2 seconds in this example.

» The Unit executes an immediate output command when the Out[] Immediate Output Command
Bit is changed to TRUE.

+ If the manipulated variable changes while the Outl] Immediate Output Command Bit is TRUE, the
control period restarts immediately ((a) in the following figure), and the Unit controls the control
output with the updated manipulated variable. (Refer to (b) in the following figure.)

+ If the values of the Outd Immediate Output Command Bit and manipulated variable from the con-
troller change simultaneously, the control period will not restart. The Unit controls the control out-
put with the updated manipulated variable in the next control period. (Refer to (c) in the following
figure.)

+ If the manipulated variable changes while the Outl] Immediate Output Command Bit is FALSE,
the control period does not restart, and the Unit controls the control output with the updated
manipulated variable. (Refer to (d) in the following figure.)

+ If a minimum pulse width is set, the set value of the minimum pulse width is disabled.

suondung 9-/

100 . . . 7
Manipulated 50}- - - - - —————:——————:— F— - — - - - ——————:—— ————j—
variable [%] 0 , , . , |
| | | | ~
Out[] Immediate , I ! ! I ! ! o
Output Command TRUE | I . i =
FALSE | | (a) Control period immediately restarts. g
| | | | 'CIJ
| | L @ e ta 3
Control period 2s I 2s ! 2s l I 2s I I 2s I‘ ‘I‘ ‘i‘ 2s ‘I S
| | | 1 | | | | g
| | [ ol | | o
I : I . ! | o
TRUE | 4 | | =
Control output I I | g
FALSE T
b

|

|

|

|
] T
(c) (b) The Unit will (b) (b)
immediately output

the new manipulat-

ed variable on the
control output.

*1. Allocate the ATBusy (Autotuning Busy) variable of the PIDAT_HeatCool instruction to this bit.
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I Settings

Setting name Description Default Setting Unit
range

Out1 Control Set the control period for the time-proportional output on 2,000 50 to ms
Period Out1. 100,000
Out2 Control Set the control period for the time-proportional output on 2,000 50 to ms
Period Out2. 100,000
Out3 Control Set the control period for the time-proportional output on 2,000 50 to ms
Period Out3. 100,000
Out4 Control Set the control period for the time-proportional output on 2,000 50 to ms
Period Out4. 100,000
Out1 Minimum Set the minimum pulse width for the time-proportional out- | 0 0 to 50 %
Pulse Width put on Out1.
Out2 Minimum Set the minimum pulse width for the time-proportional out- | 0 0to 50 %
Pulse Width put on Out2.
Out3 Minimum Set the minimum pulse width for the time-proportional out- | 0 0to 50 %
Pulse Width put on Out3.
Out4 Minimum Set the minimum pulse width for the time-proportional out- | 0 0 to 50 %
Pulse Width put on Out4.

I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other

than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on

page A-78.

2 Enter the set values in the Control Period and Minimum Pulse Width Text Boxes for the con-

trol output you want to set (OUTO).

| All parameters |

Item name Value

CT Allacation/CT4 Allocation
Heater Bumout Detection Current/CT1 Heater Bumnout---

Heater Bumout Detection Current/CT2 Heater Bumout---

Heater Bumout Detection Current/CT3 Heater Bumout---

Heater Bumout Detection Current/CT4 Heater Burnout---

55R Failure Detection Current/CT1 55R Failure Detectio--

55R Failure Detection Current/CT2 55R Failure Detectio--

55R Failure Detection Current/CT3 S5R Failure Detectio--

55R Failure Detection Current/CT4 55R Failure Detectio---

Control Period/Outl Control Period

Control Period/OutZ Control Period

Control Period/Cut3 Control Period

Control Period/Out4 Control Period

inimum Pulse Width

Minimum Pulee Width/Chutd Minimum Pulee Width

Return to Default value

~Help

Data type: REAL

Valid range: 0 - 50

Comment: Set the minimum pulse width by the time-proportional output of Out1.
Restart is required to reflect the settings.
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@ Additional Information

* You can click the list button on the Edit Unit Operation Settings Tab Page to restrict the items
that are displayed. The following screen captures show an example of displaying only the CT
allocation for CT1.

Example:

£ Unit 2[Nodel}NX-HB3..r— x—

| Al parameters W CTL W CT Allocation v

|
[ 'V All parameters
¥ Common

CT Allocation/CTL Allocation

Event Level Setting

Heater Bumout Detection Current
SSR Failure Detection Cument

CT Allocation
Heater Bumout Detection Current
S55R Failure Detection Cumrent

CT Allocation
Heater Bumout Detection Current
S5R Failure Detection Cumrent

Minimum Pulse Width/Outl Minimum Pulse Width

Select CT Allocation for CT1. The CT allocation is displayed for only CT1.

* If you set a value different from the default value, the value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

suondung 9-/
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3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer from Unit Compare

ndinQ |euorodoud-awl] 9-9-/

The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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7-6-7 Load Rejection Output Settings

I Purpose

A function that performs the preset output operation when the Heater Burnout Detection Unit that is
connected to a CPU Unit cannot receive output data due to an NX bus error or CPU Unit watchdog
timer error.

A function that performs the preset output operation when the Heater Burnout Detection Unit in a Slave
Terminal cannot receive output data due to a host error on the Communications Coupler Unit or an error
on the NX bus.

I Details on the Function

Set either of the following output values for each control output for when an error occurs.

Setting Description
User-specified The Unit outputs the user-specified value. The Unit outputs the output value set in the
Value Output Outd User-specified Value Setting, which is treated as the manipulated variable for the

control output.

The Minimum Pulse Width setting is ignored.
Hold Output The Unit holds the output value from the control period immediately before the error, and
outputs that value.

Select either to output a user-specified value or to hold the previous output in the Out] Hold Value Set-
ting.

I Settings

Setting name Description Setting range Default Unit
Out1 Hold Value Setting Set the output values at User-specified | User-speci- -—-
Out2 Hold Value Setting load rejection for Out. Value Outputor | fied Value
Out3 Hold Value Setting Hold Output Output
Out4 Hold Value Setting
Out1 User-specified Value Setting Set the value to output 0to 100" 0 %
Out2 User-specified Value Setting when the Out[] Hold
Out3 User-specified Value Setting Value Setting is set to out-
Out4 User-specified Value Setting put a user-specified value.

*1. The user-specified value is treated as the manipulated variable for the control output.
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I Setting Method

This section gives the setting method with the Sysmac Studio.

Even if you use Support Software other than the Sysmac Studio, set the parameters given in the proce-
dure in the Edit Unit Operation Settings Tab Page and transfer them to the NX Units.

Refer to the operation manual for your Support Software for the method to display the Edit Unit Opera-
tion Settings Tab Page and the method to transfer settings to the NX Unit with Support Software other
than the Sysmac Studio.

1 Display the Edit Unit Operation Settings Tab Page.

For the display methods, refer to A-8 Displaying the Edit Unit Operation Settings Tab Page on
page A-78.

2 Select the output to set from the Load Rejection Output Setting Box for the control output you
want to set (OUTL]).

| All parameters v
Item name Value
Contrel Period/Qut4 Control Period
Minimum Pulse Width/Outl Minimum Pulse Width

Minimum Pulse Width/Out3 Minimum Pulse Width
Minimum Pulse Width/Out4 Minimum Pulse Width

Load Rejection Output Setting/Cut3 Hold Value Setting

Load Rejection Output Setting/Cutd Hold Value Setting

Load Rejection Output Setting Value/Outl User-spedfied Value Setting
Load Rejection Output Setting Value/Out2 i
Load Rejection Output Setting Value/Out3

Load Rejection Output Setting Value/Outd User-specified Valu

Event Level Setting/Event 1 Heater Bumout Dx
Event Level Setting/Level Setting of Event 1 Minor Fault
Event Level Setting/Event 2 SSR Failure
Event Level Setting/Level Setting of Event 2 Minor Fault

Return to Default Value
-Help
Data type: —
Comment: Set the value to output at load rejection for Out1.
Restart is required to reflect the settings.

If you select User-specified Value Output for the output, enter the set value in the Load Rejec-
tion Output Setting Value Box for the control output.

| All parameters v |
Item name Value

Control Period/Qut4 Control Period

Minimum Pulse Width/COutl Minimum Pulse Width

Minimum Pulse Width/COut2 Minimum Pulse Width

Minimum Pulse Width/COut3 Minimum Pulse Width

Minimum Pulse Width/Cutd Minimum Pulse Width

Load Rejection Output Setting/Out] Hold Value Setting

Load Rejection Output Setting/Out? Hold Value Setting

Load Rejection Output Setting/Out3 Hald Value Setting

User-specified Value Output
20

Load Rejection Output Setting Value/Out4 User-specified Value Setting

Event Level Setting/Event 1 Heater Bumout Delected
Event Level Setting/Level Setting of Event 1 Minor Fault

Event Level Setting/Event 2 SSR Failure Detecied
Event Level Setting/Level Setting of Event 2 Minor Fault

Return to Default Value

~Help

Data type: REAL

Valid range: D - 100

Comment: Set the value to output when the Hold Value Setting is set to output the user-specified value for Outi.
Restart is required to reflect the settings.
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@ Additional Information

* You can click the list button on the Edit Unit Operation Settings Tab Page to restrict the items
that are displayed. The following screen captures show an example of displaying only the CT
allocation for CT1.

Example:

§ Unit 2[NodellNX-HB3..r-— x—

| All parameters ¥ CTL ¥ CT Allocation v

| WAl parameters
I ¥ All parameters
¥ Common
Event Level Setting CT Allocation/CT1 Allocation
¥

Heater Bumout Detection Current
SSR Failure Detection Current

CT Allocation
Heater Bumout Detection Current
S5R Failure Detection Curmrent

CT Allocation
Heater Bumout Detection Cumrent
S55R Failure Detection Current

CT Allocation

Minimum Pulse Width/Outl Minimum Pulse Width

Select CT Allocation for CT1. The CT allocation is displayed for only CT1.

+ If you set a value different from the default value, the value on the Sysmac Studio is dis-
played in a different color.

* You can click the Return to Default Value Button to return all set values on the Sysmac Stu-
dio to the default values.

» Help for the settings is displayed at the bottom of the Edit Unit Operation Settings Tab Page.

3 Click the Transfer to Unit Button.
The settings are transferred from the Sysmac Studio to the NX Unit.

- Transfer from Unit Compare

The settings are reflected after the Unit is restarted.

Precautions for Safe Use

If you transfer parameters for Unit operation settings that are updated when the Unit is
restarted after the settings are changed on the Support Software, the Unit will be restarted after
the transfer is completed. Always sufficiently check the safety at the connected devices before
you transfer the Unit operation settings.
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7 Heater Burnout Detection Units

7-6-8 Load Short-circuit Protection

I Purpose

This function is used to protect the output circuits of the Heater Burnout Detection Units when an exter-
nally connected device short-circuits.

I Details on the Function

As shown in the figure below, normally when the control output (OUT) turns ON, the transistor turns ON
and then output current (lout) will flow.

The output circuit transistor in the Heater Burnout Detection Unit generates heat when output current

(lout) flows.
ON
ouT
OFF S
~
&
ON Maximumload _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _______ n
current §
lout OUT: Control output 5
lout : Output current F
OFF T

N

If an overload or short-circuit occurs, causing the output current (lout) to exceed the maximum value of
load current as shown in the figure below and the junction temperature (Tj) of the transistor to reach the
thermal shutdown temperature (Tstd) in which a load short-circuit protection operates, the output will
turn OFF to protect the transistor from being damaged.

When the junction temperature (Tj) of the transistor drops down to the reset temperature (Tr), the out-
put OFF will be automatically reset and the output current will start flowing.

UoIJ08}0Id HINDIIO-HOYS PEOT 8-9-/

ON
ouT _
Tj=Tr!
OFF Tj=Tstd; —»  Tj=Tstd,
—> ! —>
I
|
ON Maximum load i .
current !
lout !
OFF

OUT: Control output

lout : Output current

Tj : Junction temperature of transistor
Tstd : Thermal shutdown temperature
Tr : Reset temperature
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7 Heater Burnout Detection Units

® Restrictions on Use
The load short-circuit protection function only protects internal circuits for a short period.

As shown in the figure above, the load short-circuit protection of the Heater Burnout Detection Unit
is automatically released when Tj equals to Tr. Therefore, unless the cause of the short-circuit is
removed, the control output will repeatedly turn ON and OFF.

If the short-circuit is not corrected, output elements deteriorate. If any external load is short-circuited,
immediately turn OFF the applicable control output and remove the cause of the short-circuit.

I Target NX Units

NX-HB3201

I Setting Method

No setting is required.
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7 Heater Burnout Detection Units

7-7 CT Installation and Alarm Current
Calculation

This section describes how to install CTs and how to calculate alarm currents.

Precautions for Safe Use

Use one of the CTs that can be connected to the Heater Burnout Detection Units. If you use any
other CTs, the heater currents or leakage currents may not be accurate. This could result in fail-
ure to detect heater burnout or SSR failure. Also, if a SSR failure current is not detected, dam-
age to equipment could result.

7-7-1 Connectable CTs

The following table lists the CTs that you can connect to Heater Burnout Detection Units.

I Specifications

uolje|noje) jJualing wJiely pue uonejeisul 19 -2

Item Specifications

Model number E54-CT1 E54-CT3

Manufacturer OMRON 7
Max. continuous cur- | 50 A 120 A"

rent

No. of turns 40042 turns :‘,
Dielectric strength 1,000 VAC (for 1 min) (‘;
Vibration resistance 50 Hz, 98 m/s2 S
Weight Approx. 11.5g Approx. 50 g é
Accessories None Armature (2), Plug (2) %
*1. With the NX-HBOOOO, the maximum continuous current that can flow to the heater is 50 A. Therefore, set g

the current that flows in the heater to 50 A or less.
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7 Heater Burnout Detection Units

I Dimensions

+ E54-CT1
21
N 2.8
|
| I
T 6’\0‘ I ~
I 52 |
‘ /Q/ o l
ST
| ' | '
dl L w
40
255
I I [ <
= —-@-—-—l-—-%-
I
30
» E54-CT3
. 30 . 2.36 dia.
1 1 I
i o

40

Two, M3 holes, Depth: 4

15
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7 Heater Burnout Detection Units

7-7-2 CT Installation Locations
Connect the CT to the input terminal of the Heater Burnout Detection Unit, and run the heater power

line through the opening on the CT. CT installation locations for single-phase and three-phase heaters
are shown in the following figure.

I Single-phase Heaters

Install the CT in the location shown in the following figure.

Load (such as a heater)

AC line \w
=1
CTn+
CTn-

I Three-phase Heaters

When a 3-phase heater is used, two CTs are required. CT installation locations for each type of wiring
are shown in the following figures.

uolje|noje) jJualing wJiely pue uonejeisul 19 -2

® Delta Connection

Install the CTs in the locations shown in the following figure.

N

Load (such as a heater)

AC line

CTn+
CTn-

AC line ©
ﬁj .
CTn+
CTn-

suole0o uone|ieIsu| 19 z-2-L
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7 Heater Burnout Detection Units

® Star Connection

Install the CTs in the locations shown in the following figure.

Load (such as a heater)

AC line (S)

AC line

® V Connection

Install the CTs in the locations shown in the following figure.

()
N
CT
CTn+ ﬁj
CTn-

Load (such as a heater)

AC line %

CT

CTn+
CTn-

o

7-7-3 Calculation Methods for Heater Burnout Detection Currents and
SSR Failure Detection Currents

I How to Calculate Detection Currents

If you run only one heater power line through a CT, calculate the set values using the following formu-
las.

. Normal current + Current when heater burnout occurs
Heater burnout detection current =

2

Leakage current™ + Current when SSR failure occurs
SSR failure detection current =

2
*1. This is the current when the SSR is OFF.
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7 Heater Burnout Detection Units

Calculate the set values of Heater burnout detection currents when you run multiple heater power lines
through a CT by using the current when the heater with the smallest current burns out, as indicated in
the following formula. If all currents are the same when heater burnout occurs, use the value for when
one heater burns out.

Normal heater current +
Heater current when the heater that has the smallest current burns out
2

Heater burnout detection current =
If you run multiple heater power lines through a CT, the total of the heater currents must be 50 A or less.

I Conditions for Stable Detection

If the difference between the current in normal operation and the current when an abnormality occurs is
small, detection may become unstable. To enable stable detection, make sure the following conditions
are met.

Condition for stable SSR failure detec-
tion
Current when SSR failure occurs - Leakage

Heater current Condition for stable burnout detection

Less than 10.0 A Normal current - Current when heater burn-

out occurs > 1A

current> 1A

10.0 Amin.

Normal current - Current when heater burn-
out occurs >2.5A

Current when SSR failure occurs - Leakage
current>2.5A

If the heater current is not large enough to meet the above conditions, wind the heater power line or
lines so that they run through the CT multiple times, as shown in the following figure.

Load line

N\

3
|_|CT

If you wind a heater power line so that it runs through the CT multiple times, calculate the Heater burn-
out detection current using the following formula.

Heater burnout detection current =

(Normal current + Current when heater burnout occurs) x No. of times run through CT

2

Wind the heater power line one time to double the heater burnout detection current.

If you wind a heater power line and run it through a CT multiple times, adjust the number of times you
run the line through the CT so that the normal current is 50 A or less.
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7 Heater Burnout Detection Units

I Examples of Calculating Heater Burnout Detection Currents

This section provides examples of calculating heater burnout detection currents.

® Single-phase Heaters

A calculation example is given below for a 200-VAC, 1-kW heater.

Status Heater current
Normal The heater current is 5 A.
5A— AC line
l 5A«—
J
CT
Product
To CT input
Burnout The heater current is 0 A.
AC line
200V
Product
To CT input

The heater power supply provides 5 A when the current is normal, and 0 A when there is a burnout,
so the heater burnout detection current is calculated as follows:

Normal current + Heater burnout current

Heater burnout detection current = 5

_5+0_
=22 - =25(A
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7 Heater Burnout Detection Units

A calculation example is given below for three 200-VAC, 1-kW heaters.

The heater power supply provides 15 A when the current is normal, and 10 A when there is a burn-
out, so the heater burnout detection current is calculated as follows:

Status During heater current burnout
Normal The heater current is 15 A.
15A—
L 4 @
200V | Load || Load | | Load |
15A
(o) - Y
CT
Product
To CT input :
Burnout The heater current is 10 A. 3
5
@
10A— g
T ! ]
=
=]
Q
200V | Load || Load | | Load | a
>
Q
10 A«— =\ urnout 3
< @ ()
CT £
Product o
To CT input 2
o
L
(2]
=4
2
=
3

. Normal current + Heater burnout current 7
Heater burnout detection current = 5
= HZJ = 12.5[A]

SsjuaLINg uonoala(
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7 Heater Burnout Detection Units

® Three-phase Delta Connection Heaters

A calculation example is given below for three 200-VAC, 2-kW heaters.

Status Heater current
Normal The heater currents are illustrated in the following figure.

17.3A(=V 3 x 10A)

17.3 A—
200V
200V 17.3 A—
200V Product
To CT input
17.3 A— N
J
CT
Product
To CT input
Burnout The heater current when there is a burnout on the load line is as follows:

15A(=V 3 x 10A x(\ 3/2))

Burnout
s x
200V
200V ‘[ 15 A—>
Product
200V To CT input
15A—> o~
J
CT
Product
To CT input

The heater current when there is a burnout on the load side is as follows:
10A(=V 3 x 10A x(1/V 3))

10 A—
Burnout
200V
200V 17.3 A—
Product
200V To CT input
10 A—> =\
J
CT
Product
To CT input

The heater burnout detection current for a burnout on the load line side is as follows:

Normal current + Heater burnout current

2

Heater burnout detection current =

17.3+15
= — = 16.15[A]
2
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7 Heater Burnout Detection Units

The heater burnout detection current for a burnout on the load side is given below.

Normal current + Heater burnout current

2

Heater burnout detection current =

17.3 + 10
- T 1365[A]

2

To enable burnout detection on the load line side or load side, use 16.1 A as the heater burnout
detection current.

uolje|noje) jJualing wJiely pue uonejeisul 19 -2
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7 Heater Burnout Detection Units

® Three-phase Star Connection Heaters

A calculation example is given below for three 200-VAC, 2-kW heaters.

Status
Normal

Heater current

Burnout

The heater current for each phase is given in the following figure.
5.8A(~(1/V 3) x 10A)

58A—>
—

Load

200 V Load (such as a heater)

200V
58A—

J
! ﬁj 3
Product
201) v To CT input
L, 58A— /Q\
CT
Product
To CT input

D
%
&

The heater current when there is a burnout on the load line is as follows:
S5A(=(1/\ 3) x 10A x(\ 3/2))

Burnout
— X
e}
®
o
-
Load (such as a heater)
200V
200V

5A— /) ! !
J
T ﬁj .
Product
ZOT v To CT input
L

5A— S\
N\
CT
Product
To CT input
The heater current when there is a burnout on the load side is as follows:

5A(=(1/\ 3) x 10A x(\ 3/2))

., 5A—
200V Load (such as a heater)
200V
5A— =\
A\
| ct
200V Product
l To CT input

N\
CT
Product
To CT input
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7 Heater Burnout Detection Units

Based on the above information, the heater burnout detection current for this wiring is given below.

Normal current + Heater burnout current

2

Heater burnout detection current =

5.8+5.0
2

= 541[A]

® Three-phase V Connection Heaters

A calculation example is given below for three 200-VAC, 2-kW heaters.

Status Heater current
Normal The heater current is 10 A.

10 A—

CT
200 V Product

EE

uolje|nofe) JusLIing wuely pue uonejeisul 19 -/

200V
200V
10 A—> N\
J
CT
Product
To CT input
Burnout The heater current when there is a burnout on the common side is as follows:
5A (=10 Ax%(1/2)) 7
5A
. — 2) o
CT T
200V Product g':
l Burnout To CT input 3
200 V 7aN 5
@
200 V % 7
5A—

CT
Product

To CT input

|
o

The heater current when there is a burnout on the load side is 0 A.

10 A—>

CT
200 V Product

! 10 A— 0 CT input

}
o

A

200V
200V

7S
CT Burnout
Product

To CT input

!
o

alnjieq4 ¥SS pue spuaLIN) uondsle( Jnouing IsjesH Joy SPOYIs|\ uonenoen g-/-/
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The heater burnout detection current for a burnout on the common side is given below.

Normal current + Heater burnout current

2

Heater burnout detection current =

10+5
- — " - 75[A]
2

The heater burnout detection current for a burnout on the load side is given below.

Normal current + Heater burnout current

2

Heater burnout detection current =

10+0
= ———— = 5[A
2

To enable burnout detection on either the common or load side, use 7.5 A as the heater burnout
detection current.
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7-8 Application Example

This section provides an application example for a Heater Burnout Detection Unit. This section gives
the system configuration, setting, and programming examples for one possible case scenario.

The system configuration example uses an EtherCAT Slave Terminal.

For NX Units with the configuration described below and that are connected to an NX-series NX1P2
CPU Unit, only the differences from the example that uses an EtherCAT Slave Terminal are described.

Refer to 7-8-5 Using Heater Burnout Detection Units Connected to a CPU Unit on page 7-70 for details.

7-8-1 Assumed Configuration

The following table gives the details for the assumed configuration.

Item Description

Control type The Unit performs heating/cooling control for a control target. When the Unit detects a
heater burnout or SSR failure, the Unit stops heating/cooling control.
Control method | The Unit performs feedback control with PID control. The PIDAT_HeatCool instruction ' of
the NJ/NX/NY-series Controllers is used.
Autotuning Autotuning is performed at the start of operation to find the optimum PID constants. The
immediate output command for the control output is used during autotuning.
Control inputs | « One thermocouple temperature input

Used to measure the temperature of the control target.
* One CT input

Used to measure the heater current.
Control outputs |« One heating-side control output

Used for heater ON/OFF control.
* One cooling-side control output

Used for ON/OFF control of the solenoid valve for cooling water.

a|dwex3 uonesyddy g-2

N

*1. Refer to the instructions reference manual for the connected CPU Unit or Industrial PC for information on
the PIDAT_HeatCool instruction.

uoneinBlyuoD pawnssy |-g-/
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7 Heater Burnout Detection Units

7-8-2 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, Temperature Input Unit, and Heater
Burnout Detection Unit.

I Unit Configuration

The Unit configuration is given in the following figure.
(A)

(B) !-]L %

(D) (E)
| ©) ¥ ¥
-

i

s 31

Inputs: Thermocouple temperature input
CT input
Outputs: Heater ON/OFF control
ON/OFF control of the solenoid value for

cooling water

Control target

Letter Description Model Remarks
(A) Controller and EtherCAT | NJ501-1500 Use the PIDAT_HeatCool instruction.
master
(B) Touch panel - For details, refer to Touch Panel Specifications on
page 7-59.
(9] EtherCAT Coupler Unit NX-ECC203 Node address: 1
(D) Temperature Input Unit | NX-TS2101 * NX Unit number: 1
* Input channel used: Ch1
(E) Heater Burnout Detec- NX-HB3101 * NX Unit number: 2
tion Unit + CTinput used: CT1
» Control output used on heating side: OUT1
+ Control output used on cooling side: OUT2
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I Touch Panel Specifications

The sample program described toward the end of this section assumes that a touch panel is connected
to the Controller. The following 1/O information is handled through the touch panel.

110 Information
Inputs Sample programming execution flag

Manual/auto control flag
Set point

Autotuning execution flag
Deadband

Initial setting parameters

Operation setting parameters
/10 Proportional band, integration time, and derivative time for heating control

Proportional band, integration time, and derivative time for cooling control

Manual manipulated variable
Outputs Process value

Autotuning normal completion flag
Autotuning executing flag

Error flag

Manipulated variable

Manipulated variable for heating control
Manipulated variable for cooling control

a|dwex3 uonesyddy g-2

7-8-3 Setting Example

N

This section describes the settings that are required to build the example system.

I Unit Operation Settings

The Unit operation settings for Temperature Input Units and Heater Burnout Detection Units are pro-
vided below.

sjdwex3 Bumes ¢-g-/

® Settings for Temperature Input Unit

Examples of Unit operation settings for the Temperature Input Unit are given in the following table.

Setting Set value Meaning of setting

Ch1 Enable/Disable TRUE Enabled

Ch2 Enable/Disable FALSE Disabled

Ch1 Input Type K'-200 to 1300°C -

Ch1 Cold Junction Compensation TRUE Enabled

Enable/Disable

Ch1 Decimal Point Position 0.1°C or 0.1°F -

Ch1 Temperature Unit (°C/°F) °C -
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® Settings for Heater Burnout Detection Unit

Examples of Unit operation settings for the Heater Burnout Detection Unit are given in the following

table.
Setting Set value Meaning of setting
CT1 Allocation OuUT1 -
CT2 Allocation Do not use -
CT3 Allocation Do not use -
CT4 Allocation Do not use ---
CT1 Heater Burnout Detection Current | 12 5™ -
CT1 SSR Failure Detection Current 131 -
Out1 Control Period 2,000
Out2 Control Period 20,000
Out1 Minimum Pulse Width 0 -
Out2 Minimum Pulse Width 0 ---
Out1 Hold Value Setting Hold output ---
Out2 Hold Value Setting Hold output -

*1. The above set values are for the use of one 200-VAC, 5-kW heater and a leakage current of 1 A through
the CT. The normal heater current is 25 A.

I I/0 Allocation Settings

The I/O allocation settings for Temperature Input Unit and Heater Burnout Detection Unit are provided
below.

® |/O Allocation Settings for Temperature Input Unit

The 1/O allocation settings for the Temperature Input Unit are given in the following table. These are
the default allocation settings.

1/0 entry to allocate
/10 1/0 ent i
eniry mapping name 1/0 entry name Description
Input Input Data Set 1 Ch1 Measured Value INT Channel measured value (INT)
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® |/O Allocation Settings for Heater Burnout Detection Unit

The 1/O allocation settings for the Heater Burnout Detection Unit are given in the following table.
These are the default allocation settings.

1o 1/0 entry map- 1/0 entry to allocate
ping name 1/0 entry name Description
Outputs | Output Data Out1 Manipulated Variable REAL Manipulated variable specified for Out1
Set 1 Unit: %
Out2 Manipulated Variable REAL Manipulated variable specified for Out2
Unit: %
Out3 Manipulated Variable REAL Manipulated variable specified for Out3
Unit: %
Out4 Manipulated Variable REAL Manipulated variable specified for Out4
Unit: %
Output Data Immediate Output Command This word contains all of the immediate
Set 2 output command bits for the control out-
puts.
Inputs Input Data Set | CT1 Alarm Status This word contains all of the alarm status
1 for CT1.
CT1 Heater Current REAL CT1 heater current ~
Unit: Amperes :
CT1 Leakage Current REAL CT1 leakage current 3
Unit: Amperes g
Input Data Set | Control Output Status This word contains the ON/OFF status for S
2 all of the control outputs that are controlled ;‘T
as time-proportional outputs. g
(]

N

sjdwex3 Bumes ¢-g-/
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] vo map

The settings of variables for the Temperature Input Unit and Heater Burnout Detection Unit to allocate
to the 1/0 map are provided below.

Unit 1/0 port Descrip- Variable Variable com- Variable
name tion ment type
NX-TS2101 (NX Unit | Ch1 Mea- Channel N1_Ch1_Mea- Thermocouple Global vari-
number 1) sured Value | measured sured_Value INT input from able
INT value (INT) NX-TS2101
NX-HB3101 (NX Unit | CT1 Heater | CT1 heater | N2_CT1_Heater_Burn | Heating-side Global vari-
number 2) Burnout burnout flag | out_Detection heater burnout able
Detection detection flag
CT1SSR CT1SSR N2_CT1_SSR_Fail- Heating-side SSR | Global vari-
Failure failure flag | ure_Detection failure detection | able
Detection flag
Out1 Manipu- | Manipu- N2_Out1_Manipulat- Manipulated vari- | Global vari-
lated Variable | lated vari- ed_Variable_REAL able for heating able
REAL able side
specified for
Out1
Unit: %
Out1 Immedi- | Out1 imme- | N2_Out1_Immedi- Immediate out- Global vari-
ate Output diate out- ate_Output_Command | put command for | able
Command put heating side
command
Out2 Manipu- | Manipu- N2_Out2_Manipulat- Manipulated vari- | Global vari-
lated Variable | lated vari- ed Variable REAL able for cooling able
REAL able side
specified for
Out2
Unit: %
Out2 Immedi- | Out2 imme- | N2_Out2_Immedi- Immediate out- Global vari-
ate Output diate out- ate_Output_Command | put command for | able
Command put cooling side
command
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7-8-4 Programming Example

This section provides basic programming examples.

I Variables Used in Programming

The following global variable table is set from the Sysmac Studio.

® External Variables

Net-
Name Data type Default AT Retained | work Comment
Publish
PTIn_Run BOOL FALSE - TRUE Input Sample program-
ming execution flag
input from touch
panel
PTIn_ManC | BOOL FALSE TRUE Input Manual/auto con-
tl trol flag input from .
touch panel %
PTIn_SP REAL - -—- TRUE Input Set point input §
from touch panel §
PTIn_Star- | BOOL FALSE -—- TRUE Input Autotuning execu- 5
tAT tion flag input from m
touch panel g
PTIn_Init- _sIN- (SampTime - TRUE Input Initial setting '%
Param IT_SET_PA | :=T#100ms,RngLo parameter input
RAMS wLmt := 0.0, from touch panel
RngUpLmt := 7
100.0, DirOpr :=
FALSE)
PTIn_Init- LINT 100 - TRUE Input PID sampling ;
SetO- period input from »
pr_SampTi touch panel (unit: -au
me ms) F
PTIn_Opr- | _sOPR_S (MVLowLmt := 0, - TRUE Input Operation setting 3
Param ET_PARA MVUpLmt := 100, parameter input a
MS ManResetVal := from touch panel g
0.0, MVTrackSw := 3
FALSE, MVTrack- ®
Val := 0.0, StopMV
:= 0.0, ErrorMV =
0.0, Alpha := 0.65,
ATCalcGain := 1.0,
ATHystrs := 0.2)
PTOut PV | REAL -—- -—- FALSE Output | Process value out-
put to touch panel
PT_P- REAL 1 - TRUE Input Proportional band
B_Heat for heating control
I/O from touch
panel
PT_P- REAL 1 TRUE Input Proportional band
B_Cool for cooling control
I/O from touch
panel
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Net-
Name Data type Default AT Retained | work Comment
Publish
PT_TI_Heat | LINT 1000 -—- TRUE Input Integration time for
heating control 1/O
from touch panel
(unit: ms)
PT_TI_Cool | LINT 1000 -—- TRUE Input Integration time for
cooling control 1/0
from touch panel
(unit: ms)
PT_T- LINT 1000 - TRUE Input Derivative time for
D_Heat heating control 1/0
from touch panel
(unit: ms)
PTIn_Dead- | REAL - - TRUE Input Deadband input
Band from touch panel
PT_T- LINT 1000 - TRUE Input Derivative time for
D_Cool cooling control 1/0
from touch panel
(unit: ms)
PT_ManMV | REAL 0.0 - TRUE Input Manual manipu-
lated variable 1/O
from touch panel
PTOut_AT- | BOOL - -—- FALSE Output | Autotuning normal
Done completion flag
output to touch
panel
PTOut_AT- | BOOL -—- -—- FALSE Output | Autotuning execut-
Busy ing flag output to
touch panel
PTOut Er- | BOOL -—- -—- FALSE Output | Error flag output to
ror touch panel
PTOut MV | REAL - - FALSE Output | Manipulated vari-
able output to
touch panel
PTOut_M- | BOOL - - FALSE Output | Manipulated vari-
VHeat able for heating
control output to
touch panel
PTOut_M- | BOOL - FALSE Output | Manipulated vari-
VCool able for cooling
control output to
touch panel
N2_CT1_H | BOOL - ECAT://node#[1,2] | FALSE Do not | Heating-side
eater_Burn- /CT1 Alarm Sta- publish. | heater burnout
out_Detec- tus/CT1 Heater detection flag
tion Burnout Detection
N2_CT1_S | BOOL - ECAT://node#[1,2] | FALSE Do not | Heating-side SSR
SR_Fail- /CT1 Alarm Sta- publish. | failure detection
ure_Detec- tus/CT1 SSR Fail- flag
tion ure Detection
N2_Out1_M | REAL -—- ECAT://node#[1,2] | FALSE Do not | Manipulated vari-
anipula /Out1 Manipulated publish. | able for heating
ted_Vari- Variable REAL side
able_REAL
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Net-
Name Data type Default AT Retained | work Comment
Publish
N2_Out1_| | BOOL ECAT://node#[1,2] | FALSE Do not Immediate output
mmedi- /Immediate Out- publish. | command flag for
ate_Out- put Com- heating side
put_Comm mand/Out1
and Immediate Out-
put Command
N1 _Ch1_M | INT -—- ECAT://node#[1,1] | FALSE Do not | Thermocouple
easured_Va /Ch1 Measured publish. | input from
lue_INT Value INT NX-TS2101
N2_Out2_M | REAL -—- ECAT://node#[1,2] | FALSE Do not | Manipulated vari-
anipulat- /Out2 Manipulated publish. | able for cooling
ed_Vari- Variable REAL side
able_REAL
N2 _Out2_| | BOOL -—- ECAT://node#[1,2] | FALSE Do not Immediate output
mmedi- /Immediate Out- publish. | command flag for
ate_Out- put Com- cooling side
put_Comm mand/Out2
and Immediate Out-
put Command ;
>
3
8
® Internal Variables S
I'xl1
Name Data type Default Comment 3
PB_Heat REAL 0 Proportional band for heating -%
control
PB_Cool REAL 0 Proportional band for cooling 7
control
MV REAL 0 Manipulated variable
MV_Heat REAL 0 Manipulated variable for heat- ~
ing control f
MV_Cool REAL 0 Manipulated variable for cool- -80
ing control S
PIDAT_Heat- PIDAT_HeatCool Instance of PIDAT_HeatCool g
Cool_inst instruction a
TI_Heat TIME T#0s Integration time for heating m
control 3
TI_Cool TIME T#0s Integration time for cooling &
control
CtlPrd_Cool TIME T#H0s Cooling control period
CtlPrd_Heat TIME T#0s Heating control period
TD_Heat TIME T#0s Derivative time for heating
control
TD_Cool TIME T#0s Integration time for cooling
control
ManMV REAL 0 Manual manipulated variable
PV REAL 0 Process value
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I Ladder Programming

Stop output for which heater burnout or SSR failure was detected.

N2_CT1_Heater_Burnout_Detection PTIn_Run

| | =
| R

N2_CT1_SSR_Failure_Detection

PTIn_Run
I Down EN Clear ENO

In N2_Out1_Manipulated_Variable_ REAL —{InOut InOut — N2_Out1_Manipulated_Variable_ REAL

EN Clear ENO
N2_Out2_Manipulated_Variable_ REAL —{InOut InOut — N2_Out2_Manipulated_Variable_ REAL

Convert unit of input value from NX-TS2101 and touch panel.
Inline ST

4' Note: The contents of the inline ST are given below at Contents of Inline ST1.

Execute PIDAT_HeatCool instruction.
PIDAT_HeatCool_inst

PTin_Run PIDAT_HeatCool

I I Run ATDone—

PTIn_ManCtl—ManCtl ATBusy—

PTIn_StartAT—StartAT Error —

PV—PV ErrorID[—

PTIn_SP —SP MV — MV

PTIn_DeadBand —DeadBand MV_Heat— MV_Heat
PTIn_OprParam — OprSetParams MV_Cool— MV_Cool

PTIn_InitParam —InitSetParams
PB_Heat —ProportionalBand_Heat  ProportionalBand_Heat — PB_Heat
Tl_Heat—{IntegrationTime_Heat IntegrationTime_Heat[— TI_Heat

TD_Heat—DerivativeTime_Heat DerivativeTime_Heat [— TD_Heat

PB_Cool—ProportionalBand_Cool  ProportionalBand_Cool — PB_Cool

TI_Cool—IntegrationTime_Cool IntegrationTime_Cool — TI_Cool
TD_Cool—DerivativeTime_Cool DerivativeTime_Cool[— TD_Cool
ManMV — ManMV ManMV — ManMV

CtlPrd_Cool —{CtIPrd_Cool
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Time-proportional output of heating-side manipulated variable. Use immediate output flag during autotuning.
PIDAT_HeatCool_inst.Run

MOVE
I I EN ENO
PIDAT_HeatCool_inst. ATBusy —{In Out — N2_Out1_Immediate_Output_Command
MOVE
EN ENO
MV_Heat —In Out — N2_Out1_Manipulated_Variable REAL

Time-proportional output of cooling-side manipulated variable. Use immediate output flag during autotuning.
PIDAT_HeatCool_inst.Run

MOVE
I I EN ENO
PIDAT_HeatCool_inst. ATBusy —{In Out — N2_Out2_Immediate_Output_Command
MOVE
EN ENO
MV_Cool —{In Out — N2_Out2_Manipulated_Variable_ REAL

Create output values to touch panel.
Inline ST
4| Note: The contents of the inline ST are given below at Contents of Inline ST2.

a|dwex3 uonesyddy g-2
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® Contents of Inline ST1

// Convert unit of input value from NX-TS2101 and touch panel.

PV:=INT TO REAL (N1l Chl Measured Value INT)/REAL#10.0;

PTIn InitParam.SampTime:=NanoSecToTime (PTIn InitSetOpr SampTime*1000000) ;
PB Heat:=PT_PB Heat;

TI Heat:=NanoSecToTime (PT TI Heat*1000000);

TD Heat:=NanoSecToTime (PT TD Heat*1000000);

PB Cool:=PT PB Cool;

TI Cool:=NanoSecToTime (PT TI Cool*1000000) ;

TD Cool:=NanoSecToTime (PT _TD Cool*1000000) ;

ManMV:=PT ManMV;

ojdwex3g bulwwelbold $-g-/

® Contents of Inline ST 2

// Create output values to touch panel.
PTOut PV:=PV;

PTOut ATDone:=PIDAT HeatCool inst.ATDone;
PTOut ATBusy:=PIDAT HeatCool inst.ATBusy;
PTOut_Error:=PIDAT_HeatCool_inst.Error;
PTOut MV:=PIDAT HeatCool inst.MV;

PTOut MVHeat:=PIDAT HeatCool inst.MV Heat;
PTOut MVCool :=PIDAT HeatCool inst.MV Cool;
PT PB Heat := PB Heat;

PT TI Heat :=TimeToNanoSec (TI Heat)/1000000;
PT TD Heat :=TimeToNanoSec (TD Heat)/1000000;
PT PB Cool :=PB Cool;

PT TI Cool :=TimeToNanoSec(TI Cool)/1000000;
PT TD Cool :=TimeToNanoSec (TD_Cool)/1000000;
PT ManMV :=ManMV;
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I ST Programming

//Heater burnout, SSR failure detection processing
IF N2 CTl Heater Burnout Detection=TRUE OR N2 CT1l SSR Failure Detection=TRUE
THEN;

//Stop output when error is detected
PTIn Run:=FALSE;

END IF;

//Convert unit of input value from NX-TS2101 and touch panel.

PV:=INT TO REAL (N1 Chl Measured Value INT)/REAL#10.0;

PTIn InitParam.SampTime:=NanoSecToTime (PTIn InitSetOpr SampTime*1000000) ;
PB Heat:=PT PB Heat;

TI Heat:=NanoSecToTime (PT_TI Heat*1000000) ;

TD Heat:=NanoSecToTime (PT TD Heat*1000000) ;

PB Cool:=PT PB Cool;

TI Cool:=NanoSecToTime (PT TI Cool*1000000) ;

TD Cool:=NanoSecToTime (PT _TD Cool*1000000) ;

ManMV:=PT ManMV;

//Execute PIDAT HeatCool instruction.
PIDATiHeatCooliinst(Run::PTIniRun,
ManCtl:=PTIn ManCtl,
StartAT:=PTIn_ StartAT,
PV:=PV,
SP:=PTIn_ SP,
DeadBand:=PTIn DeadBand,
OprSetParams:=PTIn OprParam,
InitSetParams:ZPTInilnitParam,
ProportionalBand Heat:=PB Heat,
IntegrationTime Heat:=TI Heat,
DerivativeTime Heat:=TD Heat,
ProportionalBand Cool:=PB Cool,
IntegrationTime Cool:=TI Cool,
DerivativeTime Cool:=TD Cool,
ManMV:=ManMV,
CtlPrd Cool:=CtlPrd Cool,
MV=>MV,
MV_Heat=>MV_ Heat,
MV _Cool=>MV Cool);

//Time-proportional output for heating operation. Use immediate output flag during
autotuning.

N2 Outl Immediate Output Command:=PIDAT HeatCool inst.ATBusy;

N2 Outl Manipulated Variable REAL:=MV Heat;

//Time-proportional output of cooling operation. Use immediate output flag during
autotuning.

N2 Out2 Immediate Output Command:=PIDAT HeatCool inst.ATBusy;

N2 Out2 Manipulated Variable REAL:=MV Cool;

//Create output values to touch panel.
PTOut_PV:=PV;

PTOut ATDone:=PIDAT HeatCool inst.ATDone;
PTOut ATBusy:=PIDAT HeatCool inst.ATBusy;
PTOut Error:=PIDAT HeatCool inst.Error;
PTOut MV:=PIDAT HeatCool inst.MV;

PTOut MVHeat:=PIDAT HeatCool inst.MV Heat;
PTOut MVCool :=PIDAT HeatCool inst.MV Cool;
PT PB Heat := PB Heat;

PT TI Heat :=TimeToNanoSec(TI Heat)/1000000;
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PT TD Heat :=TimeToNanoSec (TD Heat) /1000000;
PT PB Cool :=PB Cool;

PT TI Cool :=TimeToNanoSec (TI_Cool)/1000000;
PT TD Cool :=TimeToNanoSec (TD Cool)/1000000;
PT_ManMV :=ManMV;

a|dwex3 uonesyddy g-2
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7-8-5 Using Heater Burnout Detection Units Connected to a CPU Unit

This section describes a configuration example in which NX Units are connected to an NX-series
NX1P2 CPU Unit. Only the differences from the previous example in which the same NX Units are con-
nected in an EtherCAT Slave Terminal are described.

Consider these differences while reading the above example that uses an EtherCAT Slave Terminal.

I Assumed Configuration

Interpret NJ/NX/NY-series controller in the example for the EtherCAT Slave Terminal as NX-series
NX1P2 CPU Unit.

® System Configuration

The system configuration example is given below.

(B)
Inputs: Thermocouple temperature input
CT input
Outputs: Heater ON/OFF control
ON/OFF control of the solenoid
value for cooling water
s Differences from example using an Eth-
Letter Description Model erCAT Slave Terminal
(A) NX-series NX1P2 CPU Unit NX1P2-1140DT1 This is an NX1P2 CPU Unit.
(B) Touch panel - These are the same as in the other exam-
ple.
(C) Additional I/O Power Supply NX-PF0630 The NX1P2 CPU Unit does not have termi-
Unit nals for the I/O power supply to NX Units.
You must mount this Unit immediately to
the right of the CPU Unit.
(D) Temperature Input Unit NX-TS2101 These are the same as in the other exam-
(E) Heater Burnout Detection Unit | NX-HB3101 ple.

In comparison to the NX Unit configuration in the EtherCAT Slave Terminal example, the Additional 1/0
Power Supply Unit for supplying I/O power to the Digital I/O Units must be immediately to the right of
the CPU Unit. Therefore, the NX Unit numbers of the NX Units change. These are described in the fol-
lowing table.
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. Differences from example using an Ether-
RDVRe Model CAT Slave Terminal

CPU Unit NX1P2-1140DT1 This is an NX1P2 CPU Unit.

Additional I/O Power Supply Unit | NX-PF0630 This Unit supplies 1/0 power to the Digital /0
Units and is mounted immediately to the right
of the CPU Unit. Its NX Unit number is 1.

Temperature Input Unit NX-TS2101 The NX Unit number is increased by 1 to
become 2.

Heater Burnout Detection Unit NX-HB3101 The NX Unit number is increased by 1 to
become 3.

® Touch Panel Specifications

These specifications are the same as in the example that uses an EtherCAT Slave Terminal.

I Setting Example

® Unit Operation Settings

These specifications are the same as in the example that uses an EtherCAT Slave Terminal.

@ |/O Allocation Settings

These specifications are the same as in the example that uses an EtherCAT Slave Terminal.

® 1/0 Map

Add 1 to the NX Unit numbers from the example for the EtherCAT Slave Terminal. Change the fol-
lowing variable names. These differences are based on the assumption that a variable name of an
NX Unit whose NX Unit number is n, begins with Nn_.

a|dwex3 uonesyddy g-2
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Variable names

Slave Terminal Operation CPU Unit Operation
N1_Ch1_Measured_Value_INT N2_Ch1_Measured_Value_INT
N2_CT1_Heater_Burnout_Detection N3_CT1_Heater_Burnout_Detection
N2 _CT1_SSR_Failure_Detection N3 _CT1_SSR_Failure_Detection
N2_Out1_Manipulated Variable REAL N3_Out1_Manipulated Variable REAL
N2_Out1_Immediate_Output_Command N3_Out1_Immediate_Output_Command
N2_Out2_Manipulated_Variable_ REAL N3_Out2_Manipulated_Variable_ REAL
N2_Out2_Immediate_Output_Command N3_Out2_Immediate_Output_Command

I Programming Example

@ Variables Used in Programming

Change the following variable names and AT specification from the example for the EtherCAT Slave

UM NdD B 0] pejosuuod sjiun uonaeleq jnouing JeyesH buisn g-g-/

Terminal.
Variable names when these Units are connected | Variable names when these Units are connected
to the EtherCAT Coupler Unit to the CPU Unit
Variable name AT Variable name AT
N2_CT1_Heater_Burn- ECAT://node#[1,2])/CT1 N3_CT1_Heater_Burn- IOBus://unit#[3]/CT1
out_Detection Alarm Status/CT1 Heater | out_Detection Alarm Status/CT1 Heater
Burnout Detection Burnout Detection
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Variable names when these Units are connected
to the EtherCAT Coupler Unit

Variable names when these Units are connected
to the CPU Unit

Variable name

AT

Variable name

AT

N2 _CT1_SSR_Failure_-
Detection

ECAT://node#[1,2]/CT1
Alarm Status/CT1 SSR
Failure Detection

N3_CT1_SSR_Failure_-
Detection

I0Bus://unit#[3])/CT1
Alarm Status/CT1 SSR
Failure Detection

N2_Out1_Manipulated_-
Variable  REAL

ECAT://node#[1,2])/Out1
Manipulated Variable
REAL

N3_Out1_Manipulated_-
Variable_ REAL

I0Bus://unit#[3])/Out1
Manipulated Variable
REAL

N2_Out1_Immedi-
ate_Output_ Command

ECAT://node#[1,2]/Imme-
diate Output Com-
mand/Out1 Immediate
Output Command

N3 _Out1_Immedi-
ate_Output_Command

I0Bus://unit#[3])/Immedi-
ate Output Com-
mand/Out1 Immediate
Output Command

N1_Ch1_Measured_Val- | ECAT://node#[1,1]/Ch1 N2_Ch1_Measured_Val- | IOBus://unit#[2]/Ch1
ue_INT Measured Value INT ue_INT Measured Value INT
N2_Out2_Manipulated_- | ECAT://node#[1,2)/Out2 | N3_Out2_Manipulated_- | IOBus://unit#[3]/Out2

Variable_REAL

Manipulated Variable
REAL

Variable_REAL

Manipulated Variable
REAL

N2_Out2_Immedi-
ate_Output_Command

ECAT://node#[1,2)/Imme-
diate Output Com-
mand/Out2 Immediate
Output Command

N3_Out2_Immedi-
ate_Output_Command

I0Bus://unit#[3]/Immedi-
ate Output Com-
mand/Out2 Immediate
Output Command

® Ladder Programming

Change the variable names from the example for the EtherCAT Slave Terminal. Changes are the

same as the description of I/O Map in this section.

® ST Programming

Change the variable names from the example for the EtherCAT Slave Terminal. Changes are the

same as the description of I/O Map in this section.
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Troubleshooting
I

This section provides error information and corrections for errors that can occur when
the Temperature Input Units and Heater Burnout Detection Units are used.

8-1 Howto CheCkforErrors ............ouiiiiiiiintinninnrnnennnnns 8-2
8-2 Checking for Errors with the Indicators .. . ......................... 8-3
8-3 Checking for Errors and Troubleshooting on the Support Software .... 8-6
8-3-1  Checking for Errors from the Sysmac Studio .......................... 8-6
8-3-2  Checking for Errors from Support Software Other Than the Sysmac Studio .. 8-7
8-3-3 Event Codes and Correctionsfor Errors ... .......... ... ... .. ... .. .... 8-8
8-3-4 Meaning Of Error . . ... . 8-17
8-3-5  Error Descriptions of Temperature Input Units . ....................... 8-18
8-3-6  Error Descriptions of Heater Burnout Detection Units .................. 8-31
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8 Troubleshooting

8-1 How to Check for Errors

Use one of the following error checking methods.
» Checking the indicators
» Troubleshooting with Support Software

Refer to the user’s manual for the CPU Unit, Communications Coupler Unit, or Communication Control
Unit connected for details on troubleshooting with the Support Software.
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8 Troubleshooting

8-2 Checking for Errors with the Indicators

You can use the TS indicators on the NX Units to check the NX Unit status and level of 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

® Temperature Input Units

sJ03Je2IpuU| 8y} Y3IM stoaig 1oy Bunjoeayy zZ-8

TS indicator Cause Correction
Green Red
Lit Not Lit - --- (This is the normal status.)
FS (2s) Not Lit * Initializing --- (Normal. Wait until the processing is com-
+ Downloading pleted.)
Lit Lit This status is not present.
Not Lit Not Lit The Unit power supply is not sup- | Check the following items and supply the Unit
plied. power supply correctly.
[Check items for power supply]
+ Make sure that the power supply cable is
wired correctly.
+ Make sure that the power supply cable is not
disconnected.
* Make sure that power supply voltage is within
the specified range.
+ Make sure that the power supply has enough
capacity.
* Make sure that power supply has not failed.
» Waiting for initialization start --- (Normal. Wait until the processing is com-
+ Restarting pleted.)
If you cannot resolve the problem after you check the above items and cycle the
Unit power supply, the Unit may have a hardware failure. If this happens, replace the
Unit.
Not Lit Lit Hardware failure If this error occurs after you cycle the Unit power
supply, replace the Unit.
Not Lit Lit Non-volatile Memory Hardware Refer to Event Non-volatile Memory Hardware
Error Error on page 8-18.
Not Lit Lit Control Parameter Error in Mas- | Refer to Event Control Parameter Error in Mas-
ter ter on page 8-21.
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TS indicator .
Green Red Cause Correction
Not Lit Lit NX Unit Processing Error Refer to Event NX Unit Processing Error on
page 8-22.
Not Lit Lit A/D Converter Error Refer to Event A/D Converter Error on page
8-19.
Not Lit Lit NX Unit Clock Not Synchronized | Refer to Event NX Unit Clock Not Synchronized
Error Error on page 8-26.
Not Lit FS (15s) NX Unit /O Communications Refer to Event NX Unit I/O Communications
Error Error on page 8-24.
The indicator status is Cold Junction Sensor Error Refer to Event Cold Junction Sensor Error on
held immediately before page 8-20.
the event occurred. Sensor Disconnected Error Refer to Event Sensor Disconnected Error on
page 8-23.
Process Value Over Range Refer to Event Process Value Over Range on
page 8-27.
Process Value Under Range Refer to Event Process Value Under Range on
page 8-28.

Error

NX Message Communications

Refer to Event NX Message Communications
Error on page 8-29.

® Heater Burnout Detection Units

TS indicator Cause Correction
Green Red
Lit Not Lit | --- --- (This is the normal status.)
FS (2s) | Not Lit « Initializing --- (Normal. Wait until the processing is completed.)
* Downloading
Lit Lit This status does not exist.
Not Lit Not Lit The Unit power supply is not sup- | Check the following items and supply the Unit power
plied. supply correctly.
[Check items for power supply]
* Make sure that the power supply cable is wired cor-
rectly.
» Make sure that the power supply cable is not discon-
nected.
* Make sure that the power supply voltage is within the
specified range.
* Make sure that the power supply has enough capac-
ity.
» Make sure that power supply has not failed.
» Waiting for initialization to start | --- (Normal. Wait until the processing is completed.)
» Restarting
If you cannot resolve the problem after you check the above items and cycle the Unit power
supply, the Unit may have a hardware failure. If this happens, replace the Unit.
Not Lit Lit Hardware failure If this error occurs after you cycle the Unit power sup-
ply, replace the Unit.
Not Lit Lit Non-volatile Memory Hardware Refer to Event Non-volatile Memory Hardware Error on
Error page 8-31.
Not Lit Lit Control Parameter Error in Mas- | Refer to Event Control Parameter Error in Master on
ter page 8-33.
Not Lit Lit NX Unit Processing Error Refer to Event NX Unit Processing Error on page 8-34.
Not Lit Lit A/D Converter Error Refer to Event A/D Converter Error on page 8-32.
Not Lit | Lit NX Unit Clock Not Synchronized | Refer to Event NX Unit Clock Not Synchronized Error
Error on page 8-39.
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TS indicator Cause Correction
Green Red
Not Lit | FS (1s) | NX Unit I/O Communications Refer to Event NX Unit I/O Communications Error on
Error page 8-37.

The indicator
status is held
immediately before
the event occurred.

Heater Burnout Detected

Refer to Event Heater Burnout Detected on page 8-35.

SSR Failure Detected

Refer to Event SSR Failure Detected on page 8-36.

NX Message Communications
Error

Refer to Event NX Message Communications Error on
page 8-40.
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8 Troubleshooting

8-3 Checking for Errors and Trouble-
shooting on the Support Software

Error management on the NX Series is based on the methods used for the NJ/NX/NY-series Control-
lers.

This allows you to use the Support Software to check the meanings of errors and troubleshooting pro-
cedures.

The confirmation method depends on the Support Software that you use.

8-3-1 Checking for Errors from the Sysmac Studio

When an error occurs, you can place the Sysmac Studio online to the Controller or the Communications
Coupler Unit to check current Controller errors and the log of past Controller errors.

Refer to the user’s manual for the connected CPU Unit, Communications Coupler Unit, or Communica-
tion Control 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.

% 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 error notifications
Temperature Input Units 15 errors
Heater Burnout Detection Units 15 errors

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. Errors that exceed the limit
on simultaneous error notifications are not reported.

Errors that are not reported are still reflected in the error status.
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I Log of Past Errors

Open the Sysmac Studio's Controller Event Log Tab Page to check the times, levels, sources, source
details, event names, event codes, details, attached information 1 to 4, and corrections for previous
errors.

% Additional Information

Number of Logs of Past Errors

Event logs in the Temperature Input Units are stored in the Temperature Input Unit itself.
Event logs in the Heater Burnout Detection Units are stored in the Heater Burnout Detection
Unit itself.

The system event log can record 15 events. The access event log can record 2 events.

Refer to the troubleshooting manual for the connected CPU Unit or Industrial PC and the Sysmac Stu-
dio Version 1 Operation Manual (Cat. No. W504) for the items that you can check and the procedures
to check for errors.

Refer to 8-3-3 Event Codes and Corrections for Errors on page 8-8 for details on event codes.

8-3-2 Checking for Errors from Support Software Other Than the
Sysmac Studio

You can check the error descriptions and logs with Support Software other than the Sysmac Studio.
For the error checking methods, refer to the user’s manual for the connected Communications Coupler
Unit and the operation manual for the Support Software.

Refer to 8-3-3 Event Codes and Corrections for Errors on page 8-8 for information on event codes.
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The number of current errors and the number of error log errors that occurred in the past in a Tempera-
ture Input Unit or Heater Burnout Detection Unit are the same as for the Sysmac Studio.
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8 Troubleshooting

8-3-3 Event Codes and Corrections for Errors

The errors (i.e., events) that can occur in the Temperature Input Units and Heater Burnout Detection
Units are given on the following pages.

The following abbreviations are used in the event level column.

Abbreviation Name
Maj Major fault level
Prt Partial fault level
Min Minor fault level
Obs Observation
Info Information
Symbol Meaning
S Event levels that are defined by the system.
u Event levels that can be changed by the user. 1

*1. This symbol appears only for events for which the user can change the
event level.

Refer to the troubleshooting manual for the connected CPU Unit or Industrial PC for information on
NJ/NX/NY-series event codes.

I Temperature Input Units

The errors (i.e. events) that occur in the Temperature Input Units are shown below.

If your NX Unit is connected to a Communication Control Unit, replace CPU Unit with Communication
Control Unit in the descriptions provided for “For the NX bus of CPU Units” in the table below.

. Level
Event code Event name Meaning Assumed cause Maj | Prt| Min | Obs | Info Reference
00200000 hex | Non-volatile | An error occurred |« Non-volatile memory P. 8-18
Memory in non-volatile failure. s
Hardware memory.
Error
05100000 hex | A/D Con- An error occurred | « Noise P. 8-19
verter Error | in the A/D con- « A/D converter failure S
verter
05110000 hex | Cold Junc- The temperature |+ There is a faulty con- P. 8-20
tion Sensor | cannot be con- nection to the cold
Error verted because junction sensor. s U
the cold junction |« The cold junction
sensor is discon- sensor failed.
nected.
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8 Troubleshooting

Event code

Event name

Meaning

Assumed cause

Level

Maj

Prt

Min

Obs

Info

Reference

10410000 hex

Control
Parameter
Error in Mas-
ter

An error occurred

in the control

parameters that
are saved in the

master.

For the NX bus of CPU
Units

» The power supply to
the CPU Unit was
turned OFF while
writing the Unit oper-
ation settings was in
progress. Or there is
an error in the area of
the non-volatile mem-
ory in the CPU Unitin
which the Unit opera-
tion settings for the
relevant NX Unit are
saved.

For Communications
Coupler Units

» The power supply to
the Communications
Coupler Unit was
turned OFF while
writing the Unit oper-
ation settings was in
progress. Or there is
an error in the area of
the non-volatile mem-
ory in the Communi-
cations Coupler Unit
in which the Unit
operation settings for
the relevant NX Unit
are saved.

P. 8-21

40200000 hex

NX Unit Pro-
cessing
Error

A fatal error

occurred in an NX

Unit.

* An error occurred in
the software.

P. 8-22

65100000 hex

Sensor Dis-
connected
Error

A disconnected

temperature sen-
sor was detected.

* The temperature sen-
sor is damaged or the
wires are broken.

* Anunused channel is
not disabled.

The wiring to the tem-
perature sensor is
incorrect.

P. 8-23
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8 Troubleshooting

Level
Event cod Event M i A d Ref
vent code vent name eaning ssumed cause Maj [ Prt | Min | Obs | Info eference

80200000 hex | NX Unitl/O | An /O communi- | For the NX bus of CPU P. 8-24
Communica- | cations error Units
tions Error occurredinanNX | . An error that prevents

Unit. normal NX bus com-
munications occurred
in a CPU Unit.

* An NX Unit is not
mounted properly.

» The power cable for
the Unit power supply
is disconnected, or
the wiring from the
Unit power supply to
the NX Units is incor-
rect.

» The power cable for
the Unit power supply
is broken.

» The voltage of the
Unit power supply is
outside the specified
range, or the capacity
of the Unit power
supply is insufficient.

* There is a hardware
error in an NX Unit.

For Communications S
Coupler Units

* An error that prevents
normal NX bus com-
munications occurred
in a Communications
Coupler Unit.

* The NX Unit is not
mounted properly.

» The power cable for
the Unit power supply
is disconnected. Or,
the wiring from the
Unit power supply to
the NX Units is incor-
rect.

» The power cable for
the Unit power supply
is broken.

» The voltage of the
Unit power supply is
outside the specified
range. Or, the capac-
ity of the Unit power
supply is insufficient.

» There is a hardware
error in the NX Unit.
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Event code

Event name

Meaning

Assumed cause

Level

Maj

Prt

Min

Obs

Info

Reference

80240000 hex

NX Unit
Clock Not
Synchro-
nized Error

Atime information
error occurred in
an NX Unit.

For the NX bus of CPU
Units

* There is a hardware
error in an NX Unit.

* There is a hardware
error in a CPU Unit.

For Communications

Coupler Units

* There is a hardware
error in an NX Unit.

¢ There is a hardware
error in an EtherCAT
Coupler Unit.

P. 8-26

65110000 hex

Process
Value Over
Range

The process tem-
perature
exceeded the
upper limit of tem-
perature conver-
sion range.

* The sensor is discon-
nected.

» The sensor or the
compensating cables
are not wired cor-
rectly.

* The sensor and the
input type setting do
not agree.

» The range of the
input type is too nar-
row for the tempera-
tures that need to be
measured.

* Anunused channel is
not disabled.

P. 8-27

65120000 hex

Process
Value Under
Range

The process tem-
perature went
below the lower
limit of tempera-
ture conversion
range.

* The sensor or the
compensating cables
are not wired cor-
rectly.

» The sensor and the
input type setting do
not agree.

* The range of the
input type is too nar-
row for the tempera-
tures that need to be
measured.

P. 8-28
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8 Troubleshooting

. Level
Event code Event name Meaning Assumed cause Maj [ Prt| Min | Obs | Info Reference
80220000 hex | NXMessage | An error was For the NX bus of CPU P. 8-29
Communica- | detected in mes- | Units
tions Error | sage communica- | . The message com-
tions and the munications load is
message frame high.
was discarded. C
For Communications
Coupler Units
» The message com- s
munications load is
high.
» The communications
cable is discon-
nected or broken.
* Message communi-
cations were cutoff in
communications.
90400000 hex | EventLog The eventlogwas |« The event log was S P. 8-30
Cleared cleared. cleared by the user.
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I Heater Burnout Detection Units

The errors (i.e. events) that occur in the Heater Burnout Detection Units are shown below.

. Level
Event code Event name Meaning Assumed cause Maj [ Prt ] Min | Obs | Info Reference
00200000 hex | Non-volatile | An error occurred |+ Non-volatile memory P. 8-31
Memory in non-volatile failure. S
Hardware memory. -
Error &
05100000 hex | AD Con- An error occurred | ¢ Noise P. 8-32 Q
verter Error | in the A/D con- « A/D converter failure S 3
verter. 2
10410000 hex | Control An error occurred | For the NX bus of CPU P. 8-33 g
Parameter in the control Units m
Errorin Mas- | parameters that | . The power supply to g
ter are saved in the the CPU Unit was )
master. turned OFF while r
writing the Unit oper- g
ation settings was in g
progress. Or there is %
an error in the area =3
of the non-volatile a
memory in the CPU S
Unit in which the Unit g
operation settings for @
the relevant NX Unit 3
are saved. =
For Communications s g
Coupler Units §
» The power supply to °
the Communications
Coupler Unit was
turned OFF while
writing the Unit oper-
ation settings was in &
progress. Or there is &
an error in the area g'
of the non-volatile 2
memory in the Com- g
munications Coupler &
Unit in which the ]
Unit operation set- 9
tings for the relevant 3
NX Unit are saved. %
40200000 hex | NX Unit Pro- | Afatal error * An error occurred in P. 8-34 i
cessing occurred in an NX the software. S I_Q*n
Error Unit. 3
(2]
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8 Troubleshooting

Event code

Event name

Meaning

Assumed cause

Level

Maj

Prt

Min

Obs

Info

Reference

652C0000 hex

Heater Burn-
out Detected

A heater burnout
was detected.

* A heater was burned
out or damaged.

» The setting of the
Heater Burnout
Detection Current is
too high.

* ACT input that is not
used is allocated to a
control output in the
CT Allocation setting
when this error
occurs in the Heater
Burnout Detection
Unit.

* An unused channel
is not disabled when
this error occurs in
the Temperature
Control Unit.

P. 8-35

652D0000 hex

SSR Failure
Detected

An SSR failure
was detected.

* The SSR was
short-circuited or
damaged.

» The setting of the
SSR Failure Detec-
tion Current is too
small.

A CT input that is not
used is allocated to a
control output in the
CT Allocation setting
when this error
occurs in the Heater
Burnout Detection
Unit.

* An unused channel
is not disabled when
this error occurs in
the Temperature
Control Unit.

P. 8-36
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Level
Event cod Event Meani A d Ref
vent code vent name eaning ssumed cause Maj | Prt ] Min | Obs | Info eference

80200000 hex | NX Unitl/O | An /O communi- | For the NX bus of CPU P. 8-37
Communica- | cations error Units
tions Error | occurredinanNX | . An error that pre-

Unit. vents normal NX bus
communications
occurred in a CPU
Unit.

* An NX Unit is not
mounted properly.

» The power cable for
the Unit power sup-
ply is disconnected,
or the wiring from the
Unit power supply to
the NX Units is incor-
rect.

» The power cable for
the Unit power sup-
ply is broken.

The voltage of the
Unit power supply is
outside the specified
range, or the capac-
ity of the Unit power
supply is insufficient.
» There is a hardware
error in an NX Unit.

For Communications S
Coupler Units
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* An error that pre-
vents normal NX bus
communications
occurred in a Com-
munications Coupler
Unit.

» The NX Unit is not
mounted properly.

* The power cable for
the Unit power sup-
ply is disconnected.
Or, the wiring from
the Unit power sup-
ply to the NX Units is
incorrect.

» The power cable for
the Unit power sup-
ply is broken.
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The voltage of the
Unit power supply is
outside the specified
range. Or, the capac-
ity of the Unit power
supply is insufficient.
* There is a hardware
error in the NX Unit.
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Event code

Event name

Meaning

Assumed cause

Level

Maj

Prt

Min

Obs

Info

Reference

80240000 hex

NX Unit
Clock Not
Synchro-
nized Error

Atime information
error occurred in
an NX Unit.

For the NX bus of CPU
Units

* There is a hardware
error in an NX Unit.

* There is a hardware
error in a CPU Unit.

For Communications

Coupler Units

* There is a hardware
error in an NX Unit.

e There is a hardware
error in an EtherCAT
Coupler Unit.

P. 8-39

80220000 hex

NXMessage
Communica-
tions Error

An error was
detected in mes-
sage communica-
tions and the
message frame
was discarded.

For the NX bus of CPU
Units

» The message com-
munications load is
high.

For Communications

Coupler Units

» The message com-
munications load is
high.

* The communications
cable is discon-
nected or broken.

* Message communi-
cations were cutoff in
communications.

P. 8-40

90400000 hex

Event Log
Cleared

The eventlog was
cleared.

» The event log was
cleared by the user.

P. 8-41
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8 Troubleshooting

8-3-4 Meaning of Error

This section describes the information that is given for individual errors.

I How to Read 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.
Source Gives the source of the error. Source Gives details Detection Tells when the
details on the source | timing error is
of the error. detected.
Error Level Tells the level of influence on con- | Log category | Tells which log the error is
attributes trol.”! saved in."?
Recovery Gives the recovery method.”

Effects User program | Tells what will hap- Operation | Provides special information on the operation that

pen to execution of results from the error.

the 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-defined | Variable | Data type ‘ Name

variables Lists the variable names, data types, and meanings for system-defined variables that provide direct
error 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 Support Software or an HMI.","®

information

Precautions/
Remarks

Provides precautions, restrictions, and supplemental information. If the user can set the event level, the
event levels that can be set, the recovery method, operational information, and other information are
also 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:
System: System event log
Access: Access event log

*3. 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.

*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 troubleshooting manual for the connected CPU Unit or Industrial PC for the applicable range of the HMI Troubleshooter.
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8 Troubleshooting

8-3-5 Error Descriptions of Temperature Input Units

This section describes the information that occurs on the Temperature Input Units.

If your NX Unit is connected to a Communication Control Unit, replace CPU Unit with Communication
Control Unit in the descriptions provided for “For the NX bus of CPU Units” in the tables below.

Event name | Non-volatile Memory Hardware Error | Event code | 00200000 hex

Meaning An error occurred in non-volatile memory.

Source Depends on where the Support Source details | NX Unit Detection When power is
Software is connected and the timing turned ON to
system configuration. the NX Unit

Error Level Minor fault Log category | System

attributes Recovery For the NX bus of CPU Units

Cycle the power supply to the Unit or restart the NX bus.

For Communications Coupler Units

Cycle the power supply to the Unit or restart the Slave Terminal.

If the errors are detected in the Controller, reset all of the errors in the Controller.

Effects User program Continues. Operation I/0 refreshing for the NX Unit stops. Messages can-

not be sent to the NX Unit.

Sys- Variable Data type Name

tem-defined | None

variables

Cause and | Assumed cause Correction Prevention

correction Non-volatile memory failure. For the NX bus of CPU Units None

Cycle the power supply to the Unit
or restart the NX bus. If the error
persists even after you make the
above correction, replace the rele-
vant NX Unit.

For Communications Coupler
Units

Cycle the power supply to the Unit
or restart the Slave Terminal. If the
error persists even after you make
the above correction, replace the
relevant NX Unit.

Attached None

information

Precautions/ | None

Remarks
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Event name | A/D Converter Error Event code 05100000 hex
Meaning An error occurred in the A/D converter
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program Continues. Operation The process value goes to 32767 for INT data, to
2147483647 for DINT data, and to 1.0E+10 for
REAL data.
Sys- Variable Data type Name
tem-defined | None —
variables
Cause and Assumed cause Correction Prevention
correction Noise Cycle the power to the NX Unit Implement noise countermea-
and see if this clears the error. sures.
If the error occurs frequently,
check for noise entry paths and
implement noise countermea-
sures as required.
A/D converter failure If cycling the power supply to the | None
NX Unit does not clear the error,
replace the NX Unit.
Attached Attached Information 1: Error Channel
information 0001 hex: Channel 1

0010 hex: Channel 2
0100 hex: Channel 3
1000 hex: Channel 4
If this error occurs at the same time for more than one channel, the sum of the codes is

given.

For example, if errors occur at the same time for all channels (1 to 4), then 1111 hex is

given.

Precautions/
Remarks

None

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)
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8 Troubleshooting

Event name | Cold Junction Sensor Error Event code 05110000 hex
Meaning The temperature cannot be converted because the cold junction sensor is disconnected.
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program Continues. Operation Operation before Cause Is Removed: The process
value goes to 32767 for INT data, to 2147483647 for
DINT data, and to 1.0E+10 for REAL data.
Operation after Cause Is Removed: The process
value returns to normal when the connection is
restored.
Sys- Variable Data type Name
tem-defined | None — —
variables
Cause and | Assumed cause Correction Prevention
correction There is a faulty connection to the | Check the connections to the cold | Make sure that the cold junction
cold junction sensor. junction sensor on the terminal sensor is corrected correctly on
block and correct any bad connec- | the terminal block.
tions that are found.
The cold junction sensor failed. Replace the NX Unit. None
Attached Attached Information 1: Error Channel
information 0001 hex: Channel 1

0010 hex: Channel 2
0100 hex: Channel 3
1000 hex: Channel 4
If this error occurs at the same time for more than one channel, the sum of the codes is

given.

For example, if errors occur at the same time for all channels (1 to 4), then 1111 hex is

given.
Precautions/ | You can change the event level to the observation level.
Remarks
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8 Troubleshooting

Event name | Control Parameter Error in Master Event code 10410000 hex

Meaning An error occurred in the control parameters that are saved in the master.

Source Depends on where the Support Source details | NX Unit Detection When power is
Software is connected and the timing turned ON to
system configuration. the NX Unit

Error Level Minor fault Log category | System

attributes Recovery For the NX bus of CPU Units

When Fail-soft Operation Is Set to Stop
Restart the NX Unit and then reset the error in the NX Bus Function
Module.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the NX Unit.

For Communications Coupler Units
When Fail-soft Operation Is Set to Stop
If the errors are detected in the Controller, restart the NX Unit and then
reset all of the errors in the Controller.
If the errors are not detected in the Controller, restart the NX Unit and
then reset the error in the Communications Coupler Unit.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the Communications
Coupler Unit.

Effects User program Continues. Operation I/O refreshing for the NX Unit stops.

Sys- Variable Data type Name

tem-defined | None —

variables

Cause and Assumed cause Correction Prevention

correction For the NX bus of CPU Units
The power supply to the CPU Unit | Download the Unit operation set- | Do not turn OFF the power supply
was turned OFF while writing the | tings of the NX Unit again. If the to the CPU Unit while transfer of
Unit operation settings was in error persists even after you make | the Unit operation settings for the
progress. Or there is an error in the above correction, replace the | NX Unit or save of NX Unit param-
the area of the non-volatile mem- | CPU Unit. eters by a message is in progress.
ory in the CPU Unit in which the
Unit operation settings for the rel-
evant NX Unit are saved.

For Communications Coupler Units

The power supply to the Commu- | Download the Unit operation set- | Do not turn OFF the power supply
nications Coupler Unit was turned | tings of the NX Unit again. If the to the Communications Coupler
OFF while writing the Unit opera- | error occurs again even after you | Unit while transfer of the Unit

tion settings was in progress. Or | make the above correction, operation settings for the NX Unit
there is an error in the area of the | replace the Communications Cou- | by the Support Software or save
non-volatile memory in the Com- | pler Unit. of NX Unit parameters by a mes-
munications Coupler Unit in which sage is in progress.

the Unit operation settings for the

relevant NX Unit are saved.

Attached None

information

Precautions/ | None

Remarks
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8 Troubleshooting

Event name | NX Unit Processing Error Event code 40200000 hex
Meaning A fatal error occurred in an NX Unit.
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery For the NX bus of CPU Units
Cycle the power supply to the NX Unit and then reset the error in the NX Bus Function
Module.
For Communications Coupler Units
Cycle the power supply to the NX Unit and then reset the error in the Communications
Coupler Unit.
Effects User program Continues. Operation 1/0 refreshing for the NX Unit stops. Messages can-
not be sent to the NX Unit.
Sys- Variable Data type Name
tem-defined | None — —
variables
Cause and | Assumed cause Correction Prevention
correction An error occurred in the software. | For the NX bus of CPU Units None
Cycle the power supply to the
Unit, restart the NX Unit, or restart
the NX bus. If this error occurs
again even after the above correc-
tion, contact your OMRON repre-
sentative.
For Communications Coupler
Units
Cycle the power supply to the
Unit, restart the NX Unit, or restart
the Slave Terminal. If this error
occurs again even after the above
correction, contact your OMRON
representative.
Attached Attached information 1: System information
information | Attached information 2: System information

Attached information 3: System information
Attached information 4: System information

Precautions/
Remarks

None
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Event name | Sensor Disconnected Error Event code 65100000 hex
Meaning A disconnected temperature sensor was detected.
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program Continues. Operation Operation before Cause Is Removed: The process
value goes to 32767 for INT data, to 2147483647 for
DINT data, and to 1.0E+10 for REAL data.
Operation after Cause Is Removed: The process
value returns to normal when the connection is
restored.
Sys- Variable Data type Name
tem-defined | None — —
variables
Cause and Assumed cause Correction Prevention
correction The temperature sensor is Check the temperature sensor for | Make sure that the temperature
damaged or the wires are broken. | damage or broken wires and sensor is not damaged and that
replace it if it is damaged or there | no wires are broken before you
are broken wires. use it.
An unused channel is not dis- Set the Channel Enable/Disable Set the Channel Enable/Disable
abled. Setting parameter to FALSE for Setting parameter to FALSE for
the unused channels. the unused channels.
The wiring to the temperature sen- | Check the position where the tem- | Check the position where the tem-
sor is incorrect. perature sensor is connected and | perature sensor is connected and
the polarity. If it is wrong, connect | the polarity for proper connection.
it properly.
Attached Attached Information 1: Error Channel
information 0001 hex: Channel 1

0010 hex: Channel 2
0100 hex: Channel 3
1000 hex: Channel 4
If this error occurs at the same time for more than one channel, the sum of the codes is

given.

For example, if errors occur at the same time for all channels (1 to 4), then 1111 hex is

given.

Precautions/
Remarks

You can change the event level to the observation level.
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8 Troubleshooting

NX Unit I/0 Communications Error [Eventcode [ 80200000 hex

An /O communications error occurred in an NX Unit.

Depends on where the Support

Software is connected and the

system configuration.

Minor fault

For the NX bus of CPU Units
When Fail-soft Operation Is Set to Stop

NX Unit Continuously

System

Reset the error in the NX Bus Function Module.
When Fail-soft Operation Is Set to Fail-soft

Reset the error in the NX Unit.
For Communications Coupler Units
When Fail-soft Operation Is Set to Stop

If the errors are detected in the Controller, reset all of the errors in the
Controller.

If the errors are not detected in the Controller, reset errors in the Com-
munications Coupler Unit and NX Unit.

When Fail-soft Operation Is Set to Fail-soft

Reset errors in the Communications Coupler Unit and NX Unit.
The NX Unit will continue to operate.

Input data: Updating input values stops.

Continues.
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Cause and Assumed cause Correction Prevention
correction For the NX bus of CPU Units
An error that prevents normal NX | Check the error that occurred in Take preventive measures against
bus communications occurred in a | the CPU Unit and perform the the error that occurred in the CPU
CPU Unit. required corrections. Unit.
An NX Unit is not mounted prop- | Mount the NX Units and End Mount the NX Units and End
erly. Cover securely and secure them | Cover securely and secure them
with End Plates. with End Plates.
The power cable for the Unit Wire the Unit power supply to the | Wire the Unit power supply to the
power supply is disconnected, or | NX Units securely. NX Units securely.
the wiring from the Unit power
supply to the NX Units is incorrect.
The power cable for the Unit If the power cable between the None
power supply is broken. Unit power supply and the NX
Units is broken, replace it.
The voltage of the Unit power sup- | Configure the power supply sys- | Configure the power supply sys-
ply is outside the specified range, | tem configuration correctly tem configuration correctly
or the capacity of the Unit power | according to the power supply according to the power supply
supply is insufficient. design method. design method.
There is a hardware error in an If the error persists even after you | None
NX Unit. make the above correction,
replace the NX Unit.
For Communications Coupler Units
An error that prevents normal NX | Check the error that occurred in Take preventive measures against
bus communications occurred in a | the Communications Coupler Unit | the error that occurred in the Com-
Communications Coupler Unit. and perform the required correc- | munications Coupler Unit.
tions.
The NX Unit is not mounted prop- | Mount the NX Units and End Mount the NX Units and End
erly. Cover securely and secure them | Cover securely and secure them
with End Plates. with End Plates.
The power cable for the Unit Correctly wire the Unit power sup- | Correctly wire the Unit power sup-
power supply is disconnected. Or, | ply to the NX Units. ply to the NX Units.
the wiring from the Unit power
supply to the NX Units is incorrect.
The power cable for the Unit If the power cable between the None
power supply is broken. Unit power supply and the NX
Units is broken, replace it.
The voltage of the Unit power sup- | Correctly configure the power sup- | Correctly configure the power sup-
ply is outside the specified range. | ply system according to the power | ply system according to the power
Or, the capacity of the Unit power | supply design methods. supply design methods.
supply is insufficient.
There is a hardware error in the If the error occurs again even after | None
NX Unit. you make the above correction,
replace the NX Unit.
Attached None
information
Precautions/ | None
Remarks
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Event name | NX Unit Clock Not Synchronized Error Event code 80240000 hex
Meaning A time information error occurred in an NX Unit.
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery For the NX bus of CPU Units
Cycle the power supply to the Unit.
For Communications Coupler Units
Cycle the power supply to the Unit and then reset all of the errors in the Controller.
Effects User program Continues. Operation The NX Unit will continue to operate.
Input data: Updating input values stops.
Output data: The output values depend on the Load
Rejection Output Setting.
Sys- Variable Data type Name
tem-defined | None — —
variables
Cause and | Assumed cause Correction Prevention
correction For the NX bus of CPU Units
There is a hardware error in an If the error occurs only in a spe- None
NX Unit. cific NX Unit, replace the relevant
NX Unit.
There is a hardware error in a If the error occurs in all of the NX | None
CPU Unit. Units mounted on a CPU Unit,
replace the CPU Unit.
For Communications Coupler Units
There is a hardware error in an If the error occurs only in a spe- None
NX Unit. cific NX Unit, replace the relevant
NX Unit.
There is a hardware error in an If the error occurs in all of the NX | None
EtherCAT Coupler Unit. Units mounted on a Communica-
tions Coupler Unit, replace the
Communications Coupler Unit.
Attached None
information
Precautions/ | None
Remarks
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Event name | Process Value Over Range Event code 65110000 hex

Meaning The process temperature exceeded the upper limit of temperature conversion range.

Source Depends on where the Support Source details | NX Unit Detection Continuously

Software is connected and the timing
system configuration.

Error Level Observation Log category | System

attributes Recovery Reset error in the NX Unit.

Effects User program Continues. Operation Operation before Cause Is Removed: The process
value goes to the upper limit of temperature
conversion range.

Operation after Cause Is Removed: The process
value returns to normal.

Sys- Variable Data type Name

tem-defined | None — —

variables

Cause and | Assumed cause Correction Prevention

correction The sensor is disconnected. Find the reason the upper limit of | Investigate reasons for exceeding

The sensor or the compensating | the temperature conversion range | the upper limit of the temperature
cables are not wired correctly. was exceeded and make suitable | conversion range and take suit-
The sensor and the input type set- | corrections. able preventive measures.
ting do not agree.
The range of the input type is too
narrow for the temperatures that
need to be measured.
An unused channel is not dis-
abled.
Attached Attached Information 1: Error Channel
information 0001 hex: Channel 1

0010 hex: Channel 2
0100 hex: Channel 3
1000 hex: Channel 4
If this error occurs at the same time for more than one channel, the sum of the codes is

given.

For example, if errors occur at the same time for all channels (1 to 4), then 1111 hex is

given.

Precautions/
Remarks

You can change the event level to the minor fault level.

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)

8-27

asempog Hoddng ayj3 uo Buijooysajqno.] pue siouig Joy Bunjoayo ¢-g

s)un nduj aunesadwsa] Jo suonduossq Jolg G-¢-8




8 Troubleshooting

Event name | Process Value Under Range Event code 65120000 hex

Meaning The process temperature went below the lower limit of temperature conversion range.

Source Depends on where the Support Source details | NX Unit Detection Continuously

Software is connected and the timing
system configuration.

Error Level Observation Log category | System

attributes Recovery Reset error in the NX Unit.

Effects User program Continues. Operation Operation before Cause Is Removed: The process
value goes to the lower limit of temperature
conversion range.

Operation after Cause Is Removed: The process
value returns to normal.
Sys- Variable Data type Name
tem-defined | None — —
variables
Cause and | Assumed cause Correction Prevention
correction The sensor or the compensating Find the reason for going below Investigate reasons for going
cables are not wired correctly. the lower limit of the temperature | below the lower limit of the tem-
The sensor and the input type set- | conversion range and make suit- | perature conversion range and
ting do not agree. able corrections. take suitable preventive mea-
The range of the input type is too sures.
narrow for the temperatures that
need to be measured.

Attached Attached Information 1: Error Channel

information 0001 hex: Channel 1

0010 hex: Channel 2
0100 hex: Channel 3
1000 hex: Channel 4
If this error occurs at the same time for more than one channel, the sum of the codes is

given.

For example, if errors occur at the same time for all channels (1 to 4), then 1111 hex is

given.
Precautions/ | You can change the event level to the minor fault level.
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.

Source Depends on where the Support Source details | NX Unit Detection During NX
Software is connected and the timing message
system configuration. communications

Error Level Observation Log category | System

attributes Recovery -

Effects User program Continues. Operation Not affected.

Sys- Variable Data type Name

tem-defined | None —

variables

Cause and Assumed cause Correction Prevention

correction For the NX bus of CPU Units
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.
For Communications Coupler Units
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.
The communications cable is dis- | Connect the communications Connect the communications
connected or broken. cable securely. cable securely.
This cause does not apply if
attached information 2 is 0 (NX
bus).
Message communications were -—-
cutoff by executing the followings
in message communications.
+ Transfer of parameters by the
Support Software
* Restoration of the backup data
(if this error occurred in the Eth-
erCAT Slave Terminal)
+ Disconnection of an EtherCAT
slave (if this error occurred in
the EtherCAT Slave Terminal)
Attached Attached information 1: System information
information | Attached information 2: Type of communications where error occurred

0: NX bus
1: EtherCAT

2: Serial communications (USB)

3: EtherNet/IP

65535: Internal Unit communications (routing)

Precautions/
Remarks

None
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Event name | Event Log Cleared Event code 90400000 hex

Meaning The event log was cleared.

Source Depends on where the Support Source details | NX Unit Detection When
Software is connected and the timing commanded
system configuration. from user

Error Level Information Log category | Access

attributes Recovery —

Effects User program Continues. Operation Not affected.

Sys- Variable Data type Name

tem-defined | None

variables

Cause and Assumed cause Correction Prevention

correction The event log was cleared by the | --- -—-
user.

Attached Attached information: Events that were cleared

information 1: The system event log was cleared.

2: The access event log was cleared.

Precautions/
Remarks

None
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8-3-6 Error Descriptions of Heater Burnout Detection Units

This section describes the information that occurs on the Heater Burnout Detection Units.

Event name | Non-volatile Memory Hardware Error Event code 00200000 hex

Meaning An error occurred in non-volatile memory.

Source Depends on where the Support Source details | NX Unit Detection When power is
Software is connected and the timing turned ON to
system configuration. the NX Unit

Error Level Minor fault Log category | System

attributes Recovery For the NX bus of CPU Units

Cycle the power supply to the Unit or restart the NX bus.

For Communications Coupler Units

Cycle the power supply to the Unit or restart the Slave Terminal.

If the errors are detected in the Controller, reset all of the errors in the Controller.

Effects User program | Continues Operation I/0 refreshing for the NX Unit stops. Messages can-

not be sent to the NX Unit.

System- Variable Data type Name

defined None - —

variables

Cause and Assumed cause Correction Prevention

correction Non-volatile memory failure. For the NX bus of CPU Units None

Cycle the power supply to the Unit
or restart the NX bus. If the error
persists even after you make the
above correction, replace the rele-
vant NX Unit.

For Communications Coupler
Units

Cycle the power supply to the Unit
or restart the Slave Terminal. If the
error persists even after you make
the above correction, replace the
relevant NX Unit.

Attached None

information

Precautions/ | None

Remarks
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Event name | A/D Converter Error Event code 05100000 hex
Meaning An error occurred in the A/D converter
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery Reset error in the NX Unit.
Effects User program | Continues. Operation The process value goes to 65535 for UINT data, and
to 1.0E+10 for REAL data.
System- Variable Data type Name
defined None — —
variables
Cause and Assumed cause Correction Prevention
correction Noise Cycle the power to the NX Unit Implement noise countermea-
and see if this clears the error. sures.
If the error occurs frequently,
check for noise entry paths and
implement noise countermea-
sures as required.
A/D converter failure If cycling the power supply to the | None
NX Unit does not clear the error,
replace the NX Unit.
Attached Attached Information 1: Error Channel
information 0001 hex: Channel 1

0010 hex: Channel 2
0100 hex: Channel 3
1000 hex: Channel 4
If this error occurs at the same time for more than one channel, the sum of the codes is

given.

For example, if errors occur at the same time for all channels (1 to 4), then 1111 hex is

given.
Precautions/ | None
Remarks
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Event name | Control Parameter Error in Master Event code 10410000 hex

Meaning An error occurred in the control parameters that are saved in the master.

Source Depends on where the Support Source details | NX Unit Detection When power is
Software is connected and the timing turned ON to
system configuration. the NX Unit

Error Level Minor fault Log category | System

attributes Recovery For the NX bus of CPU Units

When Fail-soft Operation Is Set to Stop
Restart the NX Unit and then reset the error in the NX Bus Function
Module.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the NX Unit.

For Communications Coupler Units
When Fail-soft Operation Is Set to Stop
If the errors are detected in the Controller, restart the NX Unit and then
reset all of the errors in the Controller.
If the errors are not detected in the Controller, restart the NX Unit and
then reset the error in the Communications Coupler Unit.
When Fail-soft Operation Is Set to Fail-soft
Restart the NX Unit and then reset the error in the Communications
Coupler Unit.

Effects User program | Continues. Operation I/O refreshing for the NX Unit stops.

System- Variable Data type Name

defined None - -

variables

Cause and Assumed cause Correction Prevention

correction For the NX bus of CPU Units
The power supply to the CPU Unit | Download the Unit operation set- | Do not turn OFF the power supply
was turned OFF while writing the | tings of the NX Unit again. If the to the CPU Unit while transfer of
Unit operation settings was in error persists even after you make | the Unit operation settings for the
progress. Or there is an error in the above correction, replace the | NX Unit or save of NX Unit param-
the area of the non-volatile mem- | CPU Unit. eters by a message is in progress.
ory in the CPU Unit in which the
Unit operation settings for the rel-
evant NX Unit are saved.

For Communications Coupler Units

The power supply to the Commu- | Download the Unit operation set- | Do not turn OFF the power supply
nications Coupler Unit was turned | tings of the NX Unit again. If the to the Communications Coupler
OFF while writing the Unit opera- | error occurs again even after you | Unit while transfer of the Unit

tion settings was in progress. Or | make the above correction, operation settings for the NX Unit
there is an error in the area of the | replace the Communications Cou- | by the Support Software or save
non-volatile memory in the Com- | pler Unit. of NX Unit parameters by a mes-
munications Coupler Unit in which sage is in progress.

the Unit operation settings for the

relevant NX Unit are saved.

Attached None

information

Precautions/ | None

Remarks

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)

8-33

asempog Hoddng ayj3 uo Buijooysajqno.] pue siouig Joy Bunjoayo ¢-g

s)iun uonoele( nouing JejesH Jo suonduosaq Joug 9-€-g




8 Troubleshooting

Event name | NX Unit Processing Error Event code 40200000 hex
Meaning A fatal error occurred in an NX Unit.
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery For the NX bus of CPU Units
Cycle the power supply to the NX Unit and then reset the error in the NX Bus Function
Module.
For Communications Coupler Units
Cycle the power supply to the NX Unit and then reset the error in the Communications
Coupler Unit.
Effects User program | Continues. Operation I/O refreshing for the NX Unit stops. Messages can-
not be sent to the NX Unit.
System- Variable Data type Name
defined None
variables
Cause and Assumed cause Correction Prevention
correction An error occurred in the software. | For the NX bus of CPU Units None
Cycle the power supply to the
Unit, restart the NX Unit, or restart
the NX bus. If this error occurs
again even after the above correc-
tion, contact your OMRON repre-
sentative.
For Communications Coupler
Units
Cycle the power supply to the
Unit, restart the NX Unit, or restart
the Slave Terminal. If this error
occurs again even after the above
correction, contact your OMRON
representative.
Attached Attached information 1: System information
information

Attached information 2: System information

Attached information 3: System information

Attached information 4: System information

Precautions/
Remarks

None
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Event name | Heater Burnout Detected Event code 652C0000 hex

Meaning A heater burnout was detected.

Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.

Error Level Minor fault Log category | System

attributes Recovery Reset error in the NX Unit.

Effects User program | Continues. Operation Operation will continue.

System- Variable Data type Name

defined None - —

variables

Cause and Assumed cause Correction Prevention

correction A heater was burned out or dam- | Check the heater to see if it is Find the reasons for the heater
aged. burned out or damaged. If the burnout or damage and take suit-

heater is burned out or damaged, | able preventive measures.
replace it.

The setting of the Heater Burnout | Set the Heater Burnout Detection | Set the Heater Burnout Detection
Detection Current is too high. Current to a suitable value. Current to a suitable value.
A CT input that is not used is allo- | Set the CT Allocation setting for a | Set the CT Allocation setting for a
cated to a control output in the CT | CT input that is not used to Do not | CT input that is not used to Do not
Allocation setting when this error | use. use.
occurs in the Heater Burnout
Detection Unit.
An unused channel is not disabled | Set the Channel Enable/Disable Set the Channel Enable/Disable
when this error occurs in the Tem- | Setting parameter to FALSE for Setting parameter to FALSE for
perature Control Unit. the unused channels. the unused channels.

Attached Attached Information 1: CT Input with Error

information 0001 hex:CT1

0010 hex:CT2
0100 hex:CT3
1000 hex:CT4

If this error occurs at the same time for more than one CT input, the sum of the codes is

given.

For example, if errors occur at the same time for all of CT1 to CT4, then 1111 hex is given.

Precautions/
Remarks

You can change the event level to the observation level.
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Event name | SSR Failure Detected Event code 652D0000 hex

Meaning An SSR failure was detected.

Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.

Error Level Minor fault Log category | System

attributes Recovery Reset error in the NX Unit.

Effects User program | Continues. Operation Operation will continue.

System- Variable Data type Name

defined None — —

variables

Cause and Assumed cause Correction Prevention

correction The SSR was short-circuited or Check the SSR to see if it is Find the reasons for the SSR
damaged. short-circuited or damaged. If the | short circuit or damage and take

SSR is short-circuited or dam- suitable preventive measures.
aged, replace it.

The setting of the SSR Failure Set the SSR Failure Detection Set the SSR Failure Detection
Detection Current is too small. Current to a suitable value. Current to a suitable value.
A CT input that is not used is allo- | Set the CT Allocation setting for a | Set the CT Allocation setting for a
cated to a control output in the CT | CT input that is not used to Do not | CT input that is not used to Do not
Allocation setting when this error | use. use.
occurs in the Heater Burnout
Detection Unit.
An unused channel is not disabled | Set the Channel Enable/Disable Set the Channel Enable/Disable
when this error occurs in the Tem- | Setting parameter to FALSE for Setting parameter to FALSE for
perature Control Unit. the unused channels. the unused channels.

Attached Attached Information 1: CT Input with Error

information 0001 hex: CT1

0010 hex: CT2
0100 hex: CT3
1000 hex: CT4

If this error occurs at the same time for more than one CT input, the sum of the codes is

given.

For example, if errors occur at the same time for all of CT1 to CT4, then 1111 hex is given.

Precautions/
Remarks

You can change the event level to the observation level.
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Event name | NX Unit /O Communications Error Event code 80200000 hex
Meaning An 1/0 communications error occurred in an NX Unit.
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery For the NX bus of CPU Units
When Fail-soft Operation Is Set to Stop
Reset the error in the NX Bus Function Module.
When Fail-soft Operation Is Set to Fail-soft
Reset the error in the NX Unit.
For Communications Coupler Units
When Fail-soft Operation Is Set to Stop
If the errors are detected in the Controller, reset all of the errors in the
Controller.
If the errors are not detected in the Controller, reset errors in the Com-
munications Coupler Unit and NX Unit.
When Fail-soft Operation Is Set to Fail-soft
Reset errors in the Communications Coupler Unit and NX Unit.
Effects User program | Continues. Operation The NX Unit will continue to operate.
Input data: Updating input values stops.
System- Variable Data type Name
defined None — —
variables
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Cause and Assumed cause Correction Prevention
correction For the NX bus of CPU Units
An error that prevents normal NX | Check the error that occurred in Take preventive measures against
bus communications occurred in a | the CPU Unit and perform the the error that occurred in the CPU
CPU Unit. required corrections. Unit.
An NX Unit is not mounted prop- | Mount the NX Units and End Mount the NX Units and End
erly. Cover securely and secure them | Cover securely and secure them
with End Plates. with End Plates.
The power cable for the Unit Wire the Unit power supply to the | Wire the Unit power supply to the
power supply is disconnected, or | NX Units securely. NX Units securely.
the wiring from the Unit power
supply to the NX Units is incorrect.
The power cable for the Unit If the power cable between the None
power supply is broken. Unit power supply and the NX
Units is broken, replace it.
The voltage of the Unit power sup- | Configure the power supply sys- Configure the power supply sys-
ply is outside the specified range, | tem configuration correctly tem configuration correctly
or the capacity of the Unit power | according to the power supply according to the power supply
supply is insufficient. design method. design method.
There is a hardware error in an If the error persists even after you | None
NX Unit. make the above correction,
replace the NX Unit.
For Communications Coupler Units
An error that prevents normal NX | Check the error that occurred in Take preventive measures against
bus communications occurred in a | the Communications Coupler Unit | the error that occurred in the Com-
Communications Coupler Unit. and perform the required correc- | munications Coupler Unit.
tions.
The NX Unit is not mounted Mount the NX Units and End Mount the NX Units and End
properly. Cover securely and secure them | Cover securely and secure them
with End Plates. with End Plates.
The power cable for the Unit Correctly wire the Unit power sup- | Correctly wire the Unit power sup-
power supply is disconnected. Or, | ply to the NX Units. ply to the NX Units.
the wiring from the Unit power
supply to the NX Units is incorrect.
The power cable for the Unit If the power cable between the None
power supply is broken. Unit power supply and the NX
Units is broken, replace it.
The voltage of the Unit power sup- | Correctly configure the power sup- | Correctly configure the power sup-
ply is outside the specified range. | ply system according to the power | ply system according to the power
Or, the capacity of the Unit power | supply design methods. supply design methods.
supply is insufficient.
There is a hardware error in the If the error occurs again even after | None
NX Unit. you make the above correction,
replace the NX Unit.
Attached None
information
Precautions/ | None
Remarks
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Event name | NX Unit Clock Not Synchronized Error Event code 80240000 hex
Meaning A time information error occurred in an NX Unit.
Source Depends on where the Support Source details | NX Unit Detection Continuously
Software is connected and the timing
system configuration.
Error Level Minor fault Log category | System
attributes Recovery For the NX bus of CPU Units
Cycle the power supply to the Unit.
For Communications Coupler Units
Cycle the power supply to the Unit and then reset all of the errors in the Controller.
Effects User program | Continues. Operation The NX Unit will continue to operate.
Input data: Updating input values stops.
Output data: The output values depend on the Load
Rejection Output Setting.
System- Variable Data type Name
defined None — —
variables
Cause and Assumed cause Correction Prevention
correction For the NX bus of CPU Units
There is a hardware error in an If the error occurs only in a spe- None
NX Unit. cific NX Unit, replace the relevant
NX Unit.
There is a hardware error in a If the error occurs in all of the NX | None
CPU Unit. Units mounted on a CPU Unit,
replace the CPU Unit.
For Communications Coupler Units
There is a hardware error in an If the error occurs only in a spe- None
NX Unit. cific NX Unit, replace the relevant
NX Unit.
There is a hardware error in an If the error occurs in all of the NX | None
EtherCAT Coupler Unit. Units mounted on a Communica-
tions Coupler Unit, replace the
Communications 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.

Source Depends on where the Support Source details | NX Unit Detection During NX mes-
Software is connected and the timing sage communi-
system configuration. cations

Error Level Observation Log category | System

attributes Recovery -—

Effects User program | Continues. Operation Not affected.

System- Variable Data type Name

defined None — —

variables

Cause and Assumed cause Correction Prevention

correction For the NX bus of CPU Units
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.
For Communications Coupler Units
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.
The communications cable is dis- | Connect the communications Connect the communications
connected or broken. cable securely. cable securely.
This cause does not apply if
attached information 2 is 0 (NX
bus).
Message communications were - -
cutoff by executing the followings
in message communications.
» Transfer of parameters by the
Support Software
* Restoration of the backup data
(if this error occurred in the Eth-
erCAT Slave Terminal)
» Disconnection of an EtherCAT
slave (if this error occurred in
the EtherCAT Slave Terminal)
Attached Attached information 1: System information
information | Attached information 2: Type of communications where error occurred

0: NX bus
1: EtherCAT

2: Serial communications (USB)

3: EtherNet/IP

65535: Internal Unit communications (routing)

Precautions/
Remarks

None
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Event name | Event Log Cleared Event code 90400000 hex

Meaning The event log was cleared.

Source Depends on where the Support Source details | NX Unit Detection When com-
Software is connected and the timing manded from
system configuration. user

Error Level Information Log category | Access

attributes Recovery —

Effects User program | Continues. Operation Not affected.

System- Variable Data type Name

defined None — —

variables

Cause and Assumed cause Correction Prevention

correction The event log was cleared by the | --- -—
user.

Attached Attached information 1: Events that were cleared

information 1: The system event log was cleared.

2: The access event log was cleared.

Precautions/
Remarks

None
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8 Troubleshooting

8-4 Resetting Errors

Refer to the user’s manual for the connected CPU Unit, Communications Coupler Unit, or Communica-
tion Control Unit for information on how to reset errors.
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8-5 Troubles Specific To Each Type of NX
Units

8-5-1

Temperature Input Units

Unit type Problem Assumed cause Correction
All Units The measurement | The temperature unit was | Implement one of the following measures.
error occurs when | changed after the input - After loading the input correction parame-
using the input cor- | correction parameters ters, perform the unit conversion and set
rection. (Index 5010 to 5014) are again.
set.  Perform the input correction again and set
the input correction parameters.
The converted val- | The user calibration error | Execute the user calibration again.
ues or analog sig- | is too large.
nal values are The required input or out- | Check to see if the setting is enabled.
different from put is disabled.
expected or the Wiring is incorrect. (Posi- | Check that the wiring is correct.
error is too large. | tive and negative are
reversed etc.)
Thermocou- | The cold junction The cold junction sensor | Connect the cold junction sensor.
ple Input Unit | sensorerroroccurs | is disconnected.

when the cold junc-
tion compensation
is disabled.

8-5-2 Heater Burnout Detection Units

Problem

Cause

Correction

A heater burnout was not detected.

The manipulated variable
is set so that the control
output is ON for less than
30 ms.

The Unit detects a heater burnout when the

control output is ON for 30 ms or longer. Set
the value of the manipulated variable so that
the control output is ON for at least 30 ms.

The correct CT input is not
allocated to the control
output of the heater for
heater burnout detection.

Set the CT allocation so that the CT input for
the heater for detection matches the control
output.

The value of the Heater
Burnout Detection Cur-
rent is too small.

Set the Heater Burnout Detection Current to a
suitable value.
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8 Troubleshooting

Problem

Cause

Correction

An SSR failure was not detected.

The manipulated variable
is set so that the control
output is OFF for less than
35 ms.

The Unit detects an SSR failure when the con-
trol output is OFF for 35 ms or longer. Set the
Unit so that the control output is OFF for at
least 35 ms.

The correct CT input is not
allocated to the control
output of the heater for
SSR failure detection.

Set the CT allocation so that the CT input for
the heater for detection matches the control
output.

The value of the SSR Fail-
ure Detection Current is
too high.

Set the SSR Failure Detection Current to a
suitable value.

The heater current or leakage cur-
rent does not change.

The manipulated variable
is set so that the control
output is always ON or
OFF.

The Unit updates the heater current when the
control output is ON, and the leakage current

when the control output is OFF. Set the Unit so
that the control output turns ON and OFF.

The appropriate CT input
is not allocated to the con-
trol output of the heater to
measure.

Set the CT allocation so that the CT input for
the heater to measure matches the control
output.

The value of the heater current or
leakage current is different from
expected or the error is too large.

The wiring to the CT is not
correct.

Check the wiring to the CT.

The wiring to the CT is dis-
connected.

Check the wiring to the CT.

There is a problem with
the CT.

Replace the CT.

The CT that is used is not
one of the CTs that can be
connected to the Heater
Burnout Detection Units.

Use one of the CTs that can be connected to
the Heater Burnout Detection Units. Refer to
7-7-1 Connectable CTs on page 7-45 for the
CTs that can be connected.

The OUT indicator is lit, but there is
no control output.

The 1/0O power is not sup-
plied.

Check that the I/O power is supplied. When
the Unit is connected to a CPU Unit, I/0 power
is supplied to the Additional I/O Power Supply
Unit. When the Unit is connected to a Commu-
nication Coupler Unit, I/O power is supplied to
the Communication Coupler Unit.

The 1/O power supply is
outside the ratings.

Set the I/O power supply voltage so that it is
within the rated voltage range.

The Unit is not wired cor-
rectly with the connected
external device.

Check the wiring with the connected external
device.

The wiring to the con-
nected external device is
disconnected.

Check the wiring with the connected external
device.

The connected external
device is faulty.

Replace the connected external device.

Load short-circuit protec-
tion is in progress.

(NX-HB3201 only)

Eliminate the cause of the short-circuit.
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8 Troubleshooting

Problem Cause Correction
The OUT indicator is not lit, and An error occurred, and the | + Check if a Controller error, communications
there is no control output. output follows the set coupler error, or NX bus error occurred.

value of the Load Rejec- |« Correct the Load Rejection Output Setting.
tion Output Setting.

With this setting, the
User-specified Value Out-
put and output set value
are 0.

The manipulated variable | Set the value of the manipulated variable so
is set so that the control that there is a period when the control output is
output is always OFF. ON.
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8 Troubleshooting

8-6 Troubleshooting Flowchart

Refer to the user’s manual for the connected CPU Unit, Communications Coupler Unit, or Communica-
tion Control Unit for details on the standard troubleshooting process when an error occurs.

8 -46 NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)



Inspection and Maintenance
]

This section describes how to clean, inspect, and maintain the Temperature Input Units
and Heater Burnout Detection Units.

9-1 Cleaning and Inspection

........................................ 9-2
9-1-1  Cleaning .. ..o e 9-2
9-1-2  Periodic Inspection . . ... .. 9-2

9-2 Maintenance Procedures ... ...ttt it iannans 9-5

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)

9-1



9 Inspection and Maintenance

9-1 Cleaning and Inspection

This section describes daily device maintenance such as cleaning and inspection.

Make sure to perform daily or periodic inspections in order to maintain the Temperature Input Unit and
Heater Burnout Detection Unit functions in the best operating condition.

9-1-1 Cleaning

Perform the following cleaning procedures periodically to ensure the Temperature Input Units and
Heater Burnout Detection Units are maintained in the best operating condition.
» Wipe the equipment over with a soft, dry cloth when performing daily cleaning.

« If dirt remains even after wiping with a soft, dry cloth, wipe with a cloth that has been wet with a suffi-
ciently diluted detergent (2%) and wrung dry.

+ Units will become stained if items such as rubber, vinyl products, or adhesive tape are left on the NX
Unit for a long period. Remove such items during regular cleaning.

El Precautions for Correct Use

* Never use benzene, thinners, other volatile solvents, or chemical cloths.
* Do not touch the NX bus connectors.

9-1-2 Periodic Inspection

NX Units do not have parts with a specific life. However, its elements can deteriorate under improper
environmental conditions. Periodic inspections are thus required to ensure that the required conditions
are being maintained.

Inspection is recommended at least once every six months to a year, but more frequent inspections
may be necessary depending on the severe environments.

Take immediate steps to correct the situation if any of the conditions in the following table are not met.
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I Periodic Inspection Items

9

Inspection and Maintenance

No. !"s".e"' Inspection details Criteria Correction

tion item

1 External Is the power supply voltage mea- | Within the power supply Use a voltage tester to check the power
power sup- | sured at the terminal block within | voltage range supply at the terminals. Take necessary
ply standards? steps to bring the power supply within the

power supply voltage range.

2 1/0 power | Is the power supply voltage mea- | Voltages must be within Use a voltage tester to check the power
supply sured at the 1/O terminal block I/O specifications of each | voltage at the terminals. Take necessary

within standards? NX Unit. steps to bring the 1/0O power supply within
NX Unit standards.

3 Ambient Is the ambient operating tem- 0 to 55°C Use a thermometer to check the tem-
environ- perature within standards? perature and ensure that the ambient
ment operating temperature remains within the

allowed range of 0 to 55°C.
Is the ambient operating humid- | Relative humidity must be | Use a hygrometer to check the humidity
ity within standards? 10% to 95% with no con- | and ensure that the ambient operating
densation. humidity remains between 10% and
95%.
Make sure that condensation does not
occur due to rapid changes in tempera-
ture.
Is it subject to direct sunlight? Not in direct sunlight Protect the Controller if necessary.
Is there an accumulation of dirt, | No accumulation Clean and protect the Controller if neces-
dust, salt, metal powder, etc.? sary.
Is there water, oil, or chemical No spray Clean and protect the Controller if neces-
sprays hitting the Controller? sary.
Are there corrosive or flammable | No spray Check by smell or use a sensor.
gases in the area of the Control-
ler?
Is the Unit subject to shock or Vibration resistance and Install cushioning or other vibration and
vibration? shock resistance must be | shock absorbing equipment if necessary.
within specifications.
Are there noise sources near the | No significant noise Either separate the Controller and noise
Controller? sources source, or protect the Controller.

4 Installation | Are the DIN track mounting No looseness Securely lock the DIN track mounting

and wiring | hooks for each NX Unit securely hooks.
locked?
Are the cable connectors fully No looseness Correct any improperly installed connec-
inserted and locked? tors.
Are there any loose screws on No looseness Tighten loose screws with a Phillips-head
the End Plates (PFP-M)? screwdriver.
Are the NX Units connected to You must connect and fix | Connect the NX Units to each other
each other along the hookup the NX Units to the DIN along the hookup guides and until they
guides and until they touch the track. touch the DIN track.
DIN track?
Are there any damaged external | No visible damage Check visually and replace cables if nec-
wiring cables? essary.
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9 Inspection and Maintenance

I Tools Required for Inspections

® Required Tools

* Phillips screwdriver

* Flat-blade screwdriver

» Voltage tester or digital voltmeter

* Industrial alcohol and pure cotton cloth

® Tools Required Occasionally

» Oscilloscope
* Thermometer and hygrometer
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9 Inspection and Maintenance

9-2 Maintenance Procedures

When you replace an Temperature Input Unit or Heater Burnout Detection Unit, follow the procedure in
the user’s manual for the connected CPU Unit, Communications Coupler Unit, or Communication Con-
trol Unit.

S91Npa20.d 9ouRUdUIRIN Z-6
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Appendices

The appendices provide data sheets, dimensions, and other information for Tempera-
ture Input Units and Heater Burnout Detection Units.
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Appendices

A-1 Data Sheet

The specifications of individual Analog 1/0 Unit are shown below.

A-1-1

Model List

Temperature Input Units (Screwless Clamping Terminal Block, 12

mm Width)
T Conversion 1/0 refreshin
Model ber of Input type . Resolution 9 Reference
. time method
points
NX-TS2101 250 ms/Unit 0.1°C max. 1 P. A-7
NX-TS2102 Thermocouple | 10 ms/Unit 0.01°C max. P.A-8
NX-TS2104 60 ms/Unit 0.001°C max. P. A-10
—_—12 - _ Free-Run refresh- |—— —
NX-TS2201 points Resistance 250 ms/Unit 0.1°C max. ing P. A-11
NX-TS2202 thermometer 10 ms/Unit 0.01°C max. P.A-12
(Pt100/Pt1000, ]
NX-TS2204 . 60 ms/Unit 0.001°C max. P. A-13
three-wire)

*1. The resolution is 0.2°C max. when the input type is R, S, or W.

*2. The NX-TS2202 only supports Pt100 three-wire sensor.

Temperature Input Units (Screwless Clamping Terminal Block, 24

mm Width)
NS Conversion 1/0 refreshing
Model ber of Input type . Resolution Reference
. time method
points
NX-TS3101 250 ms/Unit 0.1°C max." P. A-14
NX-TS3102 Thermocouple | 10 ms/Unit 0.01°C max. P.A-15
NX-TS3104 60 ms/Unit 0.001°C max. P. A-17
- 14 . _ Free-Run refresh- —— —
NX-TS3201 points Resistance 250 ms/Unit 0.1°C max. ing P. A-18
NX-TS3202 thermometer 10 ms/Unit 0.01°C max. P.A-19
(Pt100/Pt1000,
NX-TS3204 i 60m ms/Unit 0.01°C max. P. A-20
three-wire)

*1. The resolution is 0.2°C max. when the input type is R, S, or W.

*2. The NX-TS3202 only supports Pt100 three-wire sensor.
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Heater Burnout Detection Unit (Screwless Clamping Terminal Block,

12-mm Width)
CT input section Control output section
Maxi- Inter-
- - | fresh- | Refer-
Model | NU™ | mum | NU™ o100 | Maximumload | Rated | |O refres erer
ber of ber of ing method ence
. heater . com- current voltage
points points
current mon
NX-HB3101 |4 . NPN 0.1 A/point, 12to24V Free-Run P. A-27
———————— 1 points S0AAC | 4 points 0.4 A/Unit bC refreshin F———
NX-HB3201 | " PNP ' 24VDC 9 [PA29
A-3
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Appendices

A-1-2 Temperature Input Units

I Description of Items on the Data sheet of the Temperature Input Unit

The meanings of the items on the data sheet of the Temperature Input Unit are explained in the table

below.

® Thermocouple Type

Item

Description

Unit name

The name of the Unit.

Model

The model of the Unit.

Number of points

The number of temperature input points provided by the Unit.

External connection ter-
minals

The type of terminal block and connector that is used for connecting the Unit. The number of ter-
minals on the terminal block is also described when a screwless clamping terminal block is used.

1/0 refreshing method

The I/O refreshing methods that are used by the Unit. Only Free-Run refreshing method is avail-
able.

Indicators

The type of indicators on the Unit and the layout of those indicators.”

Temperature sensor

A temperature sensor that can be connected to the Unit.

Input conversion range

The conversion range of temperature data for the full scale of the Unit. Input temperature data
outside this range are fixed to the conversion limit value.

Absolute maximum rat-

The maximum value of sensor input signal of the Unit. If a signal exceeding this range is input, the

ing Unit may be damaged.
Input impedance The input impedance of the Unit.
Resolution The resolution of the measured values for the Unit. It is defined in °C.

Reference accuracy

The reference conversion accuracy of temperature inputs of the Unit. It is defined at an ambient
temperature of 25°C.

Temperature coefficient

The conversion coefficient of temperature inputs of the Unit.

Cold junction compen-
sation error

The cold junction compensation error of the Unit.

Input disconnection
detection current

The current that detects disconnection of the temperature sensor of the Unit.

Warm-up period

The warm-up period of the Unit. If the Unit is warmed up, the temperature inside the Unit is stable.
Thus, the measured value is stable. If the Unit is not warmed up, the temperature data error
becomes larger.

Conversion time

The time required to convert temperature input signals of the Unit to temperature data.

Dimensions

The dimensions of the Unit. They are described as W x H x D. The unit is "mm".

Isolation method

The isolation method between the input circuits and internal circuits and between the input circuits
of the Unit.

Insulation resistance

The insulation resistance between the input circuits and internal circuits and between each input
circuit of the Unit.

Dielectric strength

The dielectric strength between the input circuits and internal circuits and between each input cir-
cuit of the Unit.

1/0 power supply method

The method for supplying 1/0 power for the Unit. The supply method is determined for each Unit.
The power is supplied from the NX bus or the external source. There is no I/O power supply for
the connected external devices.

Current capacity of I/O
power supply terminal

The current capacity of the I/O power supply terminals (IOV/IOG) of the Unit. Do not exceed this
value when supplying 1/O power to the connected external devices.

NX Unit power consump-
tion

The power consumption of the NX Unit power supply of the Unit. The power consumption of the
Unit connected to each of the following Units is separately given. If some of the following Units
can not be connected to the Unit, relevant information is omitted.

+ CPU Unit

» Communications Coupler Unit

+ Communication Control Unit

Current consumption
from 1/0 power supply

The current consumption from 1/O power supply of the Unit. The current consumption of any con-
nected external devices is excluded.

Weight

The weight of the Unit.
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Item

Description

Installation orientation
and restrictions

The installation orientation of the Unit. The installation orientation of the Unit connected to each of
the following Units is separately given, along with details of the specifications restricted due to the
installation orientation, if any. If some of the following Units can not be connected to the Unit, rele-
vant information is omitted.

* CPU Unit

* Communications Coupler Unit

» Communication Control Unit

Terminal connection dia-
gram

A diagram of the connection between the Unit and connected external devices. When an 1/0
Power Supply Connection Unit or a Shield Connection Unit is required to be connected to the
connected external devices, the description for such is included.

*1. The layout of the indicators after the appearance change is shown for models released in or before September
2018. For details on the applicable models and the changes, refer to 3-2-3 Appearance Change of the Indica-

tors on page 3-12.

® Resistance Thermometer Type

Item

Description

Unit name

The name of the Unit.

Model

The model of the Unit.

Number of points

The number of temperature input points provided by the Unit.

External connection ter-
minals

The type of terminal block and connector that is used for connecting the Unit. The number of
terminals on the terminal block is also described when a screwless clamping terminal block is
used.

1/0 refreshing method

The /O refreshing methods that are used by the Unit. Only Free-Run refreshing method is
available.

Indicators

The type of indicators on the Unit and the layout of those indicators.”

Temperature sensor

A temperature sensor that can be connected to the Unit.

Input conversion range

The conversion range of temperature data for the full scale of the Unit. Input temperature data
outside this range are fixed to the conversion limit value.

Input detection current

The current value for detecting temperature inputs of the Unit.

Resolution

The resolution of the measured values for the Unit. It is defined in °C.

Reference accuracy

The reference conversion accuracy of temperature inputs of the Unit. It is defined at an ambi-
ent temperature of 25°C.

Temperature coefficient

The conversion coefficient of temperature inputs of the Unit.

Effect of conductor resis-
tance

The effect of conductor resistance of the Unit.

Warm-up period

The warm-up period of the Unit. If the Unit is warmed up, the temperature inside the Unit is sta-
ble. Thus, the measured value is stable. If the Unit is not warmed up, the temperature data
error becomes larger.

Conversion time

The time required to convert temperature input signals of the Unit to temperature data.

Dimensions

The dimensions of the Unit. They are described as W x H x D. The unit is "mm".

Isolation method

The isolation method between the input circuits and internal circuits and between the input cir-
cuits of the Unit.

Insulation resistance

The insulation resistance between the input circuits and internal circuits and between each
input circuit of the Unit.

Dielectric strength

The dielectric strength between the input circuits and internal circuits and between each input
circuit of the Unit.

1/0 power supply method

The method for supplying 1/O power for the Unit. The supply method is determined for each
Unit. The power is supplied from the NX bus or the external source. There is no I/O power sup-
ply for the connected external devices.

Current capacity of /O
power supply terminal

The current capacity of I/0 power supply terminals (IOV/IOG) of the Unit. Do not exceed this
value when supplying I/O power to the connected external devices.

NX Unit power consump-
tion

The power consumption of the NX Unit power supply of the Unit. The power consumption of
the Unit connected to each of the following Units is separately given. If some of the following
Units can not be connected to the Unit, relevant information is omitted.

+ CPU Unit

» Communications Coupler Unit

» Communication Control Unit

Current consumption
from 1/O power supply

The current consumption from I/O power supply of the Unit. The current consumption of any
connected external devices is excluded.

Weight

The weight of the Unit.
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Installation orientation
and restrictions

The installation orientation of the Unit. The installation orientation of the Unit connected to
each of the following Units is separately given, along with details of the specifications restricted
due to the installation orientation, if any. If some of the following Units can not be connected to
the Unit, relevant information is omitted.

+ CPU Unit

» Communications Coupler Unit

+ Communication Control Unit

Terminal connection dia-
gram

A diagram of the connection between the Unit and connected external devices. When an 1/0
Power Supply Connection Unit or a Shield Connection Unit is required to be connected to the
connected external devices, the description for such is included.

*1. The layout of the indicators after the appearance change is shown for models released in or before Septem-
ber 2018. For details on the applicable models and the changes, refer to 3-2-3 Appearance Change of the
Indicators on page 3-12.
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Temperature Input Units (Screwless Clamping Terminal Block, 12
mm Width)

Unit name

Temperature Input Unit (thermocouple
input type)

Model

NX-TS2101

Number of points

2 points

External connection
terminals

Screwless clamping terminal block (16 ter-
minals)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS2101
[ ]

Temperature sensor

K, J,TE L UN,R,S,B, WRe5-26, PLII

Input conversion range

+20°C of the input range

Absolute maximum +130 mV
rating

Input impedance 20 kQ min.
Resolution 0.1°C max. |
Reference accuracy 2
Temperature coefficient | *2

Cold junction compen- | 11 9oc "3%4

sation error

Input disconnection
detection current

Approx. 0.1 pA

Warm-up period

30 minutes

Conversion time

250 ms/Unit

Dimensions

12 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Photocoupler

Between inputs: Power = Transformer, Sig-
nal = Photocoupler

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of I/0
power supply terminal

Without 1/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.25 W max.

» Connected to a Communications Cou-

pler Unit
0.90 W max.

Current consumption
from 1/0O power supply

No consumption

Weight

70 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

* Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions:

The cold junction compensation error is restricted according to the installation orientation and the power con-
sumption of adjacent Units. Refer to Cold Junction Compensation Error Specifications for Units That Take a
Thermocouple Input Type on page A-24 for details.

Terminal connection
diagram

[Temperature Input

ni
NX-TS2101
A1 B1
NC NC

NC | NC
NC | NC
NC | NC
TC2+| TC2-
cJ1*CIT o
TC1-°[TC1 o

NC NC
A8 B8

Cold junction sensor

|_['I] * Do not touch or remove.

> Thermocouple input

*1. The resolution is 0.2°C max. when the input type is R, S, or W.
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Appendices

*2. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.

*3. The cold junction compensation error is guaranteed for a set consisting of a cold junction sensor that is mounted on the terminal block
and a Temperature Input Unit. Be sure to use the terminal block and the Temperature Input Unit together. A calibration control number
is both displayed on the terminal block and the Unit. When returning the Unit, make sure to return the terminal block (including a cold
junction sensor mounted) and the Unit together.

*4. Refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page A-24 for the speci-
fications for each set of operating conditions.

Unit name

Temperature Input Unit (thermocouple
input type)

Model

NX-TS2102

Number of points

2 points

External connection
terminals

Screwless clamping terminal block (16 ter-
minals)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS2102
TS

Temperature sensor

K, J,TE L UN,R, S, WRe5-26, PLII

Input conversion range

120°C of the input range

Absolute maximum +130 mV
rating

Input impedance 20 kQ min.
Resolution 0.01°C max.
Reference accuracy 1
Temperature coefficient | *1

Cold junction compen- | 11 90c™2"3

sation error

Input disconnection
detection current

Approx. 0.1 pA

Warm-up period

45 minutes

Conversion time

10 ms/Unit

Dimensions

12 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator

Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of I/O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.15 W max.

» Connected to a Communications Cou-

pler Unit
0.80 W max.

Current consumption
from 1/0 power supply

No consumption

Weight

70 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions:

The cold junction compensation error is restricted according to the installation orientation and the power con-
sumption of adjacent Units. Refer to Cold Junction Compensation Error Specifications for Units That Take a
Thermocouple Input Type on page A-24 for details.

Terminal connection
diagram

Temperature Input
Unit

NX-TS2102
A1 B1
NC NC

NC | NC
NC | NC
NC | NC
TC2+| TC2-
CJ1+°CIT—o
TC1[TC1—
NC | NC

Cold junction sensor

|_['I] * Do not touch or remove.

> Thermocouple input
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*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.

*2. The cold junction compensation error is guaranteed for a set consisting of a cold junction sensor that is mounted on the terminal block
and a Temperature Input Unit. Be sure to use the terminal block and the Temperature Input Unit together. A calibration control number
is both displayed on the terminal block and the Unit. When returning the Unit, make sure to return the terminal block (including a cold
junction sensor mounted) and the Unit together.

*3. Refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page A-24 for the speci-
fications for each set of operating conditions.
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Unit name

Temperature Input Unit (thermocouple
input type)

Model

NX-TS2104

Number of points

2 points

External connection
terminals

Screwless clamping terminal block (16 ter-
minals)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS2104
TS

Temperature sensor

K,J, TE L UN,R,S, WRe5-26, PLII

Input conversion range

+20°C of the input range

Absolute maximum 130 mV
rating

Input impedance 20 kQ min.
Resolution 0.001°C max.
Reference accuracy 1
Temperature coefficient | *1

Cold junction compen- | 11 90c™2"3

sation error

Input disconnection
detection current

Approx. 0.1 pA

Warm-up period

45 minutes

Conversion time

60 ms/Unit

Dimensions

12 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator
Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of I/O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
0.95 W max.

» Connected to a Communications Cou-

pler Unit
0.80 W max.

Current consumption
from 1/O power supply

No consumption

Weight

70 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

* Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions:

The cold junction compensation error is restricted according to the installation orientation and the power con-
sumption of adjacent Units. Refer to Cold Junction Compensation Error Specifications for Units That Take a
Thermocouple Input Type on page A-24 for details.

Terminal connection
diagram

Temperature Input

ni
NX-TS2104
A 1
NC NC
NC NC
NC NC
NC NC
Tco+ | TCoo Cold junction sensor

cJ1*[CIT-o

TC1-2TCT o
NC | NC

A8 B8

|_['I] * Do not touch or remove.

> Thermocouple input

*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.

*2. The cold junction compensation error is guaranteed for a set consisting of a cold junction sensor that is mounted on the terminal block
and a Temperature Input Unit. Be sure to use the terminal block and the Temperature Input Unit together. A calibration control number
is both displayed on the terminal block and the Unit. When returning the Unit, make sure to return the terminal block (including a cold
junction sensor mounted) and the Unit together.

*3. Refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page A-24 for the speci-
fications for each set of operating conditions.
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Unit name

Temperature Input Unit (resistance ther-
mometer input type)

Model

NX-TS2201

Number of points

2 points

External connection
terminals

Screwless clamping terminal block (16 ter-
minals)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS2201
TS

Temperature sensor

Pt100 (three-wire)/Pt1000 (three-wire)

Input conversion range

+20°C of the input range

Input detection current

Approx. 0.25 mA

Resolution

0.1°C max.

Reference accuracy

*1

Temperature coefficient

*1

Effect of conductor
resistance

0.06°C/Q max. (also 20 Q max.)

Warm-up period

10 minutes

Conversion time

250 ms/Unit

Dimensions

12 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Photocoupler

Between inputs: Power = Transformer, Sig-
nal = Photocoupler

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of /O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

* Connected to a CPU Unit or Commu-
nication Control Unit
1.25 W max.

» Connected to a Communications Cou-
pler Unit
0.90 W max.

Current consumption
from /O power supply

No consumption

Weight

70 g max.

Installation orienta-
tion and restrictions

Installation orientation:

« Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions: No restrictions

Terminal connection
diagram

Temperature Input
Unit
NX-TS2201
A1l B1
NC NC
NC NC
NC NC
NC NC
A2 B2
NC B2 <£
S A =
A1 B1gl[B
NC B1 gl IB
A8 B8

7 Resistance thermometer input

*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.
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Unit name

Temperature Input Unit (resistance ther-
mometer input type)

Model

NX-TS2202

Number of points

2 points

External connection
terminals

Screwless clamping terminal block (16 ter-
minals)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS2202
TS

Temperature sensor

Pt100 (three-wire)

Input conversion range

+20°C of the input range

Input detection current

Approx. 0.25 mA

Resolution

0.01°C max.

Reference accuracy

*1

Temperature coefficient

*1

Effect of conductor
resistance

0.06°C/Q max. (also 20 Q max.)

Warm-up period

30 minutes

Conversion time

10 ms/Unit

Dimensions

12 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator

Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of /O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.15 W max.

» Connected to a Communications Cou-

pler Unit
0.75 W max.

Current consumption
from 1/O power supply

No consumption

Weight

70 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions: No restrictions

Terminal connection
diagram

Temperature Input
Unit
NX-TS2202
A1 B1
NC NC
NC NC
NC NC
NC NC
A2 B2
NC B2 =
r A b
A1 BT 1B
NC B1gl{B
A8 B8

7 Resistance thermometer input

*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.
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Unit name

Temperature Input Unit (resistance ther-
mometer input type)

Model

NX-TS2204

Number of points

2 points

External connection
terminals

Screwless clamping terminal block (16 ter-
minals)

1/0 refreshing method

Free-Run refreshing

Indicators TS indicator Temperature sensor Pt100 (three-wire)/Pt1000 (three-wire)

Input conversion range | +20°C of the input range
T5220'4 Input detection current | Approx. 0.25 mA
™ Resolution 0.001°C max.

Reference accuracy "
Temperature coefficient | *1
Effect of conductor 0.06°C/Q max. (also 20 Q max.)
resistance

Warm-up period 30 minutes Conversion time 60 ms/Unit

Dimensions

12 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator

Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of /O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

* Connected to a CPU Unit or Commu-
nication Control Unit
0.90 W max.

» Connected to a Communications Cou-

pler Unit
0.75 W max.

Current consumption
from /O power supply

No consumption

Weight

70 g max.

Installation orienta-
tion and restrictions

Installation orientation:

« Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions: No restrictions

Terminal connection
diagram

Temperature Input
Unit
NX-TS2204
A 1
NC NC
NC NC
NC NC
NC NC
A2 B2
NC B2 é
r A E
A17T B1glIB
NC B1 gl IB
A8 B8]

Resistance thermometer input

*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.
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Temperature Input Units (Screwless Clamping Terminal Block, 24
mm Width)

Unit name

Temperature Input Unit (thermocouple
input type)

Model

NX-TS3101

Number of points

4 points

External connection
terminals

Screwless clamping terminal block
(16 terminals x 2)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS3101
TS

Temperature sensor

K, J,TE L UNR,S,B, WRe5-26, PLII

Input conversion range

+20°C of the input range

Absolute maximum +130 mV
rating

Input impedance 20 kQ min.
Resolution 0.1°C max. !
Reference accuracy 2
Temperature coefficient | *2

Cold junction compen- | 11 90 "3

sation error

Input disconnection
detection current

Approx. 0.1 yA

Warm-up period

30 minutes

Conversion time

250 ms/Unit

Dimensions

24 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Photocoupler

Between inputs: Power = Transformer, Sig-
nal = Photocoupler

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of /O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.75 W max.

» Connected to a Communications Cou-

pler Unit
1.30 W max.

Current consumption
from 1/O power supply

No consumption

Weight

140 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions:

The cold junction compensation error is restricted according to the installation orientation and the power con-
sumption of adjacent Units. Refer to Cold Junction Compensation Error Specifications for Units That Take a
Thermocouple Input Type on page A-24 for details.

Terminal connection
diagram

Temperature Input Unit
NX-TS3101

A1 B1 C1 D1

NC NC NC NC

NC NC NC NC

NC NC NC NC

NC NC NC NC

Cold junction sensor
|_['I] * Do not touch or remove.

TC2+| TC2-| TC4+| TC4-
CJ1+ | CJ1-|CI2+®CI—o
TC1+| TC1-|TC3+*[TC3 o

> Thermocouple input

NC NC NC NC
A8 B8 C8 D8§

*1. The resolution is 0.2°C max. when the input type is R, S, or W.
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*2. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.

*3. The cold junction compensation error is guaranteed for a set consisting of a cold junction sensor that is mounted on the terminal block
and a Temperature Input Unit. Be sure to use the terminal block and the Temperature Input Unit together. A calibration control number
is both displayed on the terminal block and the Unit. When returning the Unit, make sure to return the terminal block (including a cold
junction sensor mounted) and the Unit together.

*4. Refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page A-24 for the speci-
fications for each set of operating conditions.

Unit name

Temperature Input Unit (thermocouple
input type)

Model

NX-TS3102

Number of points

4 points

External connection
terminals

Screwless clamping terminal block
(16 terminals x 2)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS3102
TS

Temperature sensor

K J,TE L UNR,S, WRe5-26, PLII

Input conversion range

+20°C of the input range

Absolute maximum 130 mV
rating

Input impedance 20 kQ min.
Resolution 0.01°C max.
Reference accuracy 1
Temperature coefficient | *1

Cold junction compen- | 11 9oc "2"3

sation error

Input disconnection
detection current

Approx. 0.1 pA

Warm-up period

45 minutes

Conversion time

10 ms/Unit

Dimensions

24 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator

Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of I/0
power supply terminal

Without 1/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.55 W max.

» Connected to a Communications Cou-

pler Unit
1.10 W max.

Current consumption
from 1/0O power supply

No consumption

Weight

140 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

* Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions:

The cold junction compensation error is restricted according to the installation orientation and the power con-
sumption of adjacent Units. Refer to Cold Junction Compensation Error Specifications for Units That Take a
Thermocouple Input Type on page A-24 for details.

Terminal connection
diagram

Temperature Input Unit
NX-TS3102

A1 B1 C1 D1
NC NC NC NC
NC NC NC NC
NC NC NC NC
NC NC NC NC

Cold junction sensor
|_['I] * Do not touch or remove.

TC2+| TC2-| TC4+| TC4-
CJ1+ | CJ1-|CI2+*[Cioo
TC1+| TC1-| TC3+®[TC3 2

NC NC NC NC
A8 B8 C8 D8]

> Thermocouple input

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)
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*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.

*2. The cold junction compensation error is guaranteed for a set consisting of a cold junction sensor that is mounted on the terminal block
and a Temperature Input Unit. Be sure to use the terminal block and the Temperature Input Unit together. A calibration control number
is both displayed on the terminal block and the Unit. When returning the Unit, make sure to return the terminal block (including a cold

junction sensor mounted) and the Unit together.
*3. Refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page A-24 for the speci-
fications for each set of operating conditions.
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Unit name

Temperature Input Unit (thermocouple
input type)

Model

NX-TS3104

Number of points

4 points

External connection
terminals

Screwless clamping terminal block
(16 terminals x 2)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS3104
#TS

Temperature sensor

K J,TE L UNR,S, WRe5-26, PLII

Input conversion range

+20°C of the input range

Absolute maximum +130 mV
rating

Input impedance 20 kQ min.
Resolution 0.001°C max.
Reference accuracy 1
Temperature coefficient | *1

Cold junction compen- | 11 9oc"2"3

sation error

Input disconnection
detection current

Approx. 0.1 pA

Warm-up period

45 minutes

Conversion time

60 ms/Unit

Dimensions

24 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator

Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of I/0
power supply terminal

Without 1/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.45 W max.

» Connected to a Communications Cou-

pler Unit
1.10 W max.

Current consumption
from /O power supply

No consumption

Weight

140 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

* Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions:

The cold junction compensation error is restricted according to the installation orientation and the power con-
sumption of adjacent Units. Refer to Cold Junction Compensation Error Specifications for Units That Take a
Thermocouple Input Type on page A-24 for details.

Terminal connection
diagram

Temperature Input Unit
NX-TS3104

A1 B1 C1 D1
NC NC NC NC
NC NC NC NC
NC NC NC NC
NC NC NC NC

Cold junction sensor
|_['I] * Do not touch or remove.

TC2+| TC2-| TC4+| TC4-
CJ1+ | CJ1-|CI2+*[Cio-o
TC1+| TC1-| TC3®TC3—2

NC NC NC NC
A8 B8 C8 D8]

> Thermocouple input

*1. Refer to Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.

*2. The cold junction compensation error is guaranteed for a set consisting of a cold junction sensor that is mounted on the terminal block
and a Temperature Input Unit. Be sure to use the terminal block and the Temperature Input Unit together. A calibration control number
is both displayed on the terminal block and the Unit. When returning the Unit, make sure to return the terminal block (including a cold
junction sensor mounted) and the Unit together.

*3. Refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page A-24 for the speci-
fications for each set of operating conditions.
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Unit name

Temperature Input Unit (resistance ther-
mometer input type)

Model

NX-TS3201

Number of points

4 points

External connection
terminals

Screwless clamping terminal block
(16 terminals x 2)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS3201
TS

Temperature sensor

Pt100 (three-wire)/Pt1000 (three-wire)

Input conversion range

1+20°C of the input range

Input detection current

Approx. 0.25 mA

Resolution

0.1°C max.

Reference accuracy

1

Temperature coefficient

1

Effect of conductor
resistance

0.06°C/Q max. (also 20 Q max.)

Warm-up period

10 minutes

Conversion time

250 ms/Unit

Dimensions

24 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Photocoupler

Between inputs: Power = Transformer, Sig-
nal = Photocoupler

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of /O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.75 W max.

» Connected to a Communications Cou-
pler Unit
1.30 W max.

Current consumption
from /O power supply

No consumption

Weight

140 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions: No restrictions

Terminal connection
diagram

Temperature Input Unit
NX-TS3201

A B1 C1 1
NC NC NC NC
NC NC NC NC
NC NC NC NC
NC NC NC NC
A2 B2 A4 B4
NC B2 NC B4

1

M A
A1 B1 A3 7 B3 o 1B
NC B1 NC B3 ol | B
A8 B8 C8 D8

Resistance thermometer input

*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.
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Unit name

Temperature Input Unit (resistance ther-
mometer input type)

Model

NX-TS3202

Number of points

4 points

External connection
terminals

Screwless clamping terminal block
(16 terminals x 2)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS3202
BTS

Temperature sensor

Pt100 (three-wire)

Input conversion range

+20°C of the input range

Input detection current

Approx. 0.25 mA

Resolution

0.01°C max.

Reference accuracy

*1

Temperature coefficient

*1

Effect of conductor
resistance

0.06°C/Q max. (also 20 Q max.)

Warm-up period

30 minutes

Conversion time

10 ms/Unit

Dimensions

24 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator
Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of I/0
power supply terminal

Without 1/O power supply terminals

NX Unit power con-
sumption

» Connected to a CPU Unit or Commu-
nication Control Unit
1.50 W max.

» Connected to a Communications Cou-

pler Unit
1.05 W max.

Current consumption
from 1/0O power supply

No consumption

Weight

130 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

* Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions: No restrictions

Terminal connection
diagram

Temperature Input Unit
NX-TS3202

A1 B1 C1 D1
NC NC NC NC
NC NC NC NC
NC NC NC NC
NC NC NC NC
A2 B2 Ad B4
NC B2 NC B4

.
=

- A =
A | Bl | A3®T B3 (B
NC | B1 NC | B3 gl 1B
A8 B8 C8 D8

Resistance thermometer input

*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.
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Unit name

Temperature Input Unit (resistance ther-
mometer input type)

Model

NX-TS3204

Number of points

4 points

External connection
terminals

Screwless clamping terminal block
(16 terminals x 2)

1/0 refreshing method

Free-Run refreshing

Indicators

TS indicator

TS3204
TS

Temperature sensor

Pt100 (three-wire)/Pt1000 (three-wire)

Input conversion range

+20°C of the input range

Input detection current

Approx. 0.25 mA

Resolution

0.001°C max.

Reference accuracy

*1

Temperature coefficient

*1

Effect of conductor
resistance

0.06°C/Q max. (also 20 Q max.)

Warm-up period

30 minutes

Conversion time

60 ms/Unit

Dimensions

24 (W) x 100 (H) x 71 (D)

Isolation method

Between the input and the NX bus: Power
= Transformer, Signal = Digital isolator
Between inputs: Power = Transformer, Sig-
nal = Digital isolator

Insulation resistance

20 MQ min. between isolated circuits (at
100 VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute at a leakage current of 5 mA max.

1/0 power supply
method

No supply

Current capacity of I/O
power supply terminal

Without I/O power supply terminals

NX Unit power con-
sumption

+ Connected to a CPU Unit or Commu-
nication Control Unit
1.45 W max.

» Connected to a Communications Cou-

pler Unit
1.05 W max.

Current consumption
from 1/0O power supply

No consumption

Weight

130 g max.

Installation orienta-
tion and restrictions

Installation orientation:

* Connected to a CPU Unit or Communication Control Unit

Possible in upright installation.

» Connected to a Communications Coupler Unit

Possible in 6 orientations.
Restrictions: No restrictions

Terminal connection
diagram

Temperature Input Unit
NX-TS3204

A1 B1 C1 D1
NC NC NC NC
NC NC NC NC
NC NC NC NC
NC NC NC NC
A2 B2 Ad B4
NC B2 NC B4

.
=

< A =
Al | Bl | A3®T B3 (B
NC | B1 NC | B3 gl |B
A8 B8 C8 D8

Resistance thermometer input

*1. Referto Reference Accuracy and Temperature Coefficient According to the Input Type and Measurement Temperature *1 on page A-21.

A-20

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)



Appendices

® Reference Accuracy and Temperature Coefficient According to the Input Type

and Measurement Temperature "
NX-TSIO02/TSCC04
Ct;ri\::r- — Input_:ype t Meastrement Reference accu- Temperature c*c‘:efflclent °C/l°C
son | et Temersts ™ amparatr ()| roy 00 s
10 ms K -200 to 1300 -200 to 1300 +0.75 (20.05%) +0.08 (50 ppm/°C)
60 ms K -20 to 600 -20 to 600 0.3 (£0.05%) +0.03 (£48 ppm/°C)
(High Resolution)
J -200 to 1200 200 to 0 £0.7 (£0.05%) +0.13 (£96 ppm/°C)
0 to 1200 +0.06 (£42 ppm/°C)
J -20 to 600 -20 to 600 +0.3 (+0.05%) +0.04 (72 ppm/°C)
(High Resolution)
T -200 to 400 -200 to -180 +1.3 (20.22%) 10.05 (£75 ppm/°C)
180 to 0 0.7 (£0.12%)
0 to 400 +0.33 (x0.055%)
E -200 to 1000 200t0 0 0.6 (£0.05%) +0.12 (100 ppm/°C)
0 to 1000 +0.06 (50 ppm/°C)
L -200 to 900 -200 to 900 £0.5 (£0.05%) +0.04 (+40 ppm/°C)
u -200 to 600 -200 to -100 £0.7 (£0.09%) +0.06 (£75 ppm/°C)
-100t0 0 0.5 (£0.07%)
0 to 600 £0.4 (£0.05%)
N -200 to 1300 -200 to -150 +1.6 (£0.11%) +0.11 (70 ppm/°C)
150 to -100 £0.75 (£0.05%)
-100 to 1300 +0.08 (+50 ppm/°C)
R -50 to 1700 5000 3.2 (£0.19%) +0.13 (277 ppm/°C)
0 to 100 2.5 (£0.15%) +0.11 (¥60 ppm/°C)
100 to 1700 +1.75 (x0.1%)
S -50 to 1700 50t0 0 +3.2 (£0.19%) +0.13 (77 ppm/°C)
0 to 100 +2.5 (£0.15%) +0.11 (¥60 ppm/°C)
100 to 1700 +1.75 (£0.1%)
WRe5-26 | 0 to 2300 0 to 1500 +1.15 (£0.05%) +0.13 (£58 ppm/°C)
1500 to 2200 +0.21 (¥91 ppm/°C)
2200 to 2300 +1.4 (£0.07%)
PL1I 0 to 1300 0 to 1300 +0.65 (+0.05%) +0.07 (57 ppm/°C)
Pt100 -200 to 850 -200 to -50 £0.5 (£0.05%) +0.08 (£78 ppm/°C)
-50 to 150 $0.21 (20.02%) +0.03 (29 ppm/°C)
150 to 850 0.5 (£0.05%) +0.08 (£78 ppm/°C)
Pt1000 -200 to 850 -200 to 850 0.5 (£0.05%) +0.09 (85 ppm/°C)
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NX-TSCIOO01
CZ?OV:F T Inpu.tr:)r{:eera e Measurement tem- | Reference accuracy | Temperature coefficient °C/°C 4
time tyF;)e ranr;e (°C) perature (°C) °C (%) (PPMI/C )
250 ms K -200 to 1300 -200 to -100 1.5 (£0.1%) +0.15 (2100 ppm/°C)
-100 to 400 +0.30 (200 ppm/°C)
400 to 1300 +0.38 (250 ppm/°C)
J -200 to 1200 -200 to 400 1.4 (£0.1%) +0.14 (£100 ppm/°C)
400 to 900 +1.2 (£0.09%) +0.28 (200 ppm/°C)
900 to 1200 +0.35 (250 ppm/°C)
T -200 to 400 -200 to -100 1.2 (x0.2%) +0.30 (500 ppm/°C)
-100 to 400 +0.12 (200 ppm/°C)
E -200 to 1000 -200 to 400 +1.2 (£0.1%) +0.12 (£100 ppm/°C)
400 to 700 +2.0 (£0.17%) +0.24 (200 ppm/°C)
700 to 1000 +0.30 (250 ppm/°C)
L -200 to 900 -200 to 300 +1.1 (£0.1%) +0.11 (100 ppm/°C)
300 to 700 2.2 (£0.2%) +0.22 (200 ppm/°C)
700 to 900 +0.28 (250 ppm/°C)
U -200 to 600 -200 to 400 1.2 (£0.15%) +0.12 (x150 ppm/°C)
400 to 600 +1.0 (£0.13%)
N -200 to 1300 -200 to 400 1.5 (£0.1%) +0.30 (200 ppm/°C)
400 to 1000
1000 to 1300 +0.38 (250 ppm/°C)
R -50 to 1700 -50 to 500 +1.75 (20.1%) +0.44 (250 ppm/°C)
500 to 1200 2.5 (£0.15%)
1200 to 1700
S -50 to 1700 -50 to 600 +1.75 (20.1%) +0.44 (250 ppm/°C)
600 to 1100 2.5 (£0.15%)
1100 to 1700
B 0 to 1800 0.0 to 400.0 Reference accuracy Reference accuracy does not
does not apply apply
400 to 1200 +3.6 (£0.2%) +0.45 (250 ppm/°C)
1200 to 1800 +5.0 (£0.28%) +0.54 (300 ppm/°C)
WRe5-26 | 0 to 2300 0 to 300 +1.15 (20.05%) +0.46 (200 ppm/°C)
300 to 800 2.3 (£0.1%)
800 to 1500 +3.0 (£0.13%)
1500 to 2300 +0.691 (+300 ppm/°C)
PLII 0 to 1300 0 to 400 1.3 (£0.1%) +0.23 (200 ppm/°C)
400 to 800 +2.0 (£0.15%) +0.39 (300 ppm/°C)
800 to 1300 +0.65 (500 ppm/°C)
Pt100 -200 to 850 -200 to 300 +1.0 (£0.1%) 0.1 (100 ppm/°C)
300 to 700 2.0 (£0.2%) +0.2 (+200 ppm/°C)
700 to 850 2.5 (£0.25%) +0.25 (250 ppm/°C)
Pt1000 -200 to 850 -200 to 300 1.0 (£0.1%) 0.1 (100 ppm/°C)
300 to 700 2.0 (+0.2%) +0.2 (+200 ppm/°C)
700 to 850 2.5 (£0.25%) +0.25 (250 ppm/°C)
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*1. To convert the temperature unit from Celsius to Fahrenheit, use the following equation.
Fahrenheit temperature (°F) = Celsius temperature (°C) x 1.8 + 32

*2. If there is more than one input range for the same input type, the one with narrower input range has higher
resolution.

*3. For a thermocouple input type Temperature Input Unit, the overall accuracy is guaranteed for a set consisting
of a cold junction sensor that is mounted on the terminal block and a Temperature Input Unit. Be sure to use
the terminal block and Temperature Input Unit with the same calibration control number together. For the 24
mm wide model, also be sure the left and right terminal blocks are correctly attached.

j99ys ejeq L-v
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sjun induj aunjessadwa) z-1-v

Calibration control number

label
DDMYY Xt
X-T821 hERLALLLEN
Lot No. DDM Y\&M
Calibration control
Callbratlon control number
number

*4. An error for a measured value when the ambient temperature changes by 1°C.
The following formula is used to calculate the error of the measured value.
Overall accuracy = Reference accuracy + Temperature characteristic x Change in the ambient temperature +
Cold junction compensation error
(Calculation example)

Conditions
Item Description
Ambient temperature 30°C
Measured value 100°C
NX Unit NX-TS2101
Thermocouple K thermocouple

The characteristic values are formulated from the data sheet or reference accuracy and temperature coeffi-
cient table under the above conditions

Item Description
Reference accuracy -100 to 400°C: £1.5°C
Temperature coefficient -100 to 400°C: £0.30°C/°C
Change in the ambient temperature 25°C -> 30°C 5 deg
Cold junction compensation error +1.2°C

Therefore,
Overall accuracy = Reference accuracy + Temperature characteristic x Change in the ambient temperature +

Cold junction compensation error
=+1.5°C + (+0.30°C/°C) x 5 deg + £1.2°C
=14.2°C

*5. The ppm value is for the full scale of the input range.
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A-24

® Cold Junction Compensation Error Specifications for Units That Take a Ther-

1.

mocouple Input Type

The cold junction compensation error for Units that take a thermocouple input type is restricted as
follows according to the installation orientation and the power consumption of adjacent Units .

(a) For upright installation, when the power consumption is 1.5 W or less for both the left and right
adjacent Units

The cold junction compensation error is +1.2°C.

However, there are some exceptions according to the input type and temperature range. The condi-
tions and the cold junction compensation errors are given in the following table.

Input type and temperature range Cold junction compensation error
T below -90°C +3.0°C
J, E, Kand N below -100°C
U, Land PLII
R and S below 200°C
B below 400°C Not guaranteed
w 13.0°C

(b) For upright installation, when the power consumption of either the left or the right adjacent Unit is
more than 1.5 W but less than 3.9 W or for any installation other than upright, when the power con-
sumption of both the left and right adjacent Units is less than 3.9 W

The cold junction compensation error is +4.0°C.

However, there are some exceptions according to the input type and temperature range. The condi-
tions and the cold junction compensation errors are given in the following table.

Input type and temperature range Cold junction compensation error
T below -90°C 17.0°C
J, E, Kand N below -100°C
U, Land PLII
R and S below 200°C
B below 400°C Not guaranteed
w 19.0°C

(c) When the power consumption exceeds 3.9 W for either the left or right adjacent Unit

Do not use the above condition (c) because the cold junction compensation error is not guaranteed
in this condition.

The power consumption of adjacent Units is the total of the following values.

The power consumption of the NX Unit power supply and I/O power supply for the NX Units adjacent to the
Temperature Input Unit. If the adjacent Unit is an Input Unit, it is the total power consumption according to the
input current.
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Heater Burnout Detection Units

The following table gives the meaning of the data sheet items for the Heater Burnout Detection Unit.

Item

Description |

Unit name

The name of the Unit.

Model

The model number of the Unit.

Number of points

The number of CT inputs or the number of control output signals support by the
Unit.

External connection ter-

minals

The type of terminal block or connector that is used to wire the Unit. This specifica-
tion includes the number of terminals for a screwless clamping terminal block.

1/0 refreshing method

The I/O refreshing method of the Unit. Only Free-Run refreshing is supported.

Indicators

The names and the layout of the indicators on the Unit.™

CT current input | The CT input signal input range of the Unit.
range
Input resistance | The resistance within the Unit viewed from the CT input terminal of the Unit.
Connectable CTs | The CT models that can connect to the Unit.
Maximum heater | The maximum value of the current that can flow through the heater power line on
CT current the primary side of the CT that is connected to the Unit.
input | Resolution The resolution of the CT current converted value in the Unit.
sec- | Overall accuracy | The accuracy of the CT current input conversion in the Unit. The accuracy is
tion | (25°C) defined at 25°C.
Influence of tem- | The accuracy of the CT current input for changes in the ambient temperature of the
perature (0 to Unit. It is defined as the deviation from the overall accuracy.
55°C)
. . The time required to convert CT input signals to heater current converted values in
Conversion time .
the Unit.
Internal /O com- | The polarity that the Unit uses to connect to output devices. There are models with
mon NPN and PNP connections.
Control period The periqd when the ON/OFF time ratio is changed in time-proportional operation
in the Unit.
Manipulated vari- | The range of the value of a manipulated variable that you can input to the Unit.
able
Resolution The minimum output width for which control of the control outputs is reliable.
Rated voltage The rated voltage of the control outputs on the Unit.
3zr- Operating load The load voltage range of the control outputs on the Unit.
out- voltage range
put Maximum load The maximum load current for control outputs from the Unit. A specification is given
sec- current for each control output and each Unit.
tion Maximum inrush | The maximum allowable inrush current of the Unit. The inrush current of the exter-
current nal connection load must be lower than this value.
Leakage current | The leakage current when a control output on the Unit is OFF.
Residual voltage | The residual voltage when a control output on the Unit is ON.
Disconnec- The function of the Unit to detect disconnections and short-circuits.
tion/short-circuit
detection
Protective func- The protective functions of the Unit.
tions
. . The dimensions of the Unit. The dimensions are given in the form W x H x D. The
Dimensions

dimensions are given in millimeters.

Isolation method

The method that is used to isolate the output circuits, input circuits, and internal cir-
cuits of the Unit.

Insulation resistance

The resistance between the output circuits, input circuits, and internal circuits of the
Unit.

Dielectric strength

The dielectric strength between the output circuits, input circuits, and internal cir-
cuits of the Unit.
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A-26

1/0 power supply method

The method for supplying I/O power for the Unit. The supply method is determined
for each Unit. The power is supplied from the NX bus or the external source.

Current capacity of 1/0
power supply terminal

The current capacity of the 1/0 power supply terminals (I0V/IOG) of the Unit. Do
not exceed this value when supplying I/0 power to the connected external devices.

NX Unit power consump-
tion

The power consumption of the NX Unit power supply of the Unit. The power con-
sumption when NX Units are connected to a CPU Unit and the power consumption
when NX Units are connected to a Communications Coupler Unit.

Current consumption
from 1/0O power supply

The current consumption of the Unit from the I/O power supply. This value does not
include the load current of any external connection loads or the current consump-
tion of any connected external devices.

Weight

The weight of the Unit.

Circuit layout

The circuit layout of the CT input circuits and control output circuits of the Unit.

Installation orientation
and restrictions

The installation orientation of a CPU Unit containing the Unit and the installation ori-
entation of a Slave Terminal containing the Unit. Any restrictions to specifications
that result from the installation orientation are also given.

Terminal connection dia-
gram

The connection diagram between the Unit and external devices. Any I/O Power
Supply Connection Units or Shield Connection Units that are required to connect
the connected external devices are also shown.

*1. The layout of the indicators after the appearance change is shown for models released in or before September
2018. For details on the applicable models and the changes, refer to 3-2-3 Appearance Change of the Indica-

tors on page 3-12.
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Unit name Heater Burnout Detection Unit Model NX-HB3101
Number of 4 CT inputs and 4 control outputs External con- | Screwless clamping terminal block (16 terminals)
points nection ter-
minals
1/0O refresh- Free-Run refreshing
ing method
Indicators TS indicator and output indicators
HB3101
TS
12
3 4
CT input sec- | CT current 0t0 0.125A Control out- | Internal I/O NPN
tion input range put section common
Input resis- Approx. 2.7 Q Control 50 to 100,000 ms
tance period
E54-CT1 and E54-CT3 Manipulated 0% to 100%
variable
Connectable -
Resolution 1ms
CTs
Rated voltage | 12t0 24 V DC
. 50 AAC Operating 10.2 t0 28.8 VDC
Maximum
load voltage
heater current
range
0.1A Maximum 0.1 A/point, 0.4 A/Unit
Resolution load current
+5% (full scale) Maximum 1.0 A/point max., 10 ms
Overall accu- | +1 digit inrush current
racy (25°C) Leakage cur- | 0.1 mA max.
rent
+2% (full scale) Residual volt- | 1.5V max.
i age
Influence of 11 digit 9
temperature -
(0 to 55°C) Disconnec- None
tion/short-cir-
cuit detection
Conversion 10 ms Protective None
time functions
Dimensions | 12 x 100 x 71 mm (WxHxD) Isolation Between control output and internal circuit: Photo-
(mm) method coupler isolation
No isolation between internal circuits and CT
inputs
Insulation 20 MQ min. between isolated circuits (at 100 VDC) | Dielectric 510 VAC between isolated circuits for 1 minute
resistance strength with a leakage current of 5 mA max.
1/0 power Supplied from the NX bus. Current I0V: 0.1 A max. per terminal
supply capacity of
method 1/0 power
supply termi-
nals
NX Unit + Connected to a CPU Unit Current con- | 20 mA max.
power con- 1.05 W max. sumption
sumption « Connected to a Communications Coupler Unit | from /O
0.75 W max. power supply
Weight 70 g max.
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Circuit
configuration Control outputs rzr—l
% jlow to IOV4 ] Terminal
% ! OUT1 to OUT4 J block
5 |
g
=
NX bus I/O power supply + O 1/0 power supply +7 NX'bus
connector ] connector
(left) I/O power supply - /0 power supply == (right)
CT inputs
[22]
CT1+ to CT4+ * Amplifier [ :5_;
| 5
Terminal pprox. 2.7 Q T
block Internal 5
CT1-to CT4- —<\/rer circuit GND | £
Installation Installation orientation:
method and

» Connected to a CPU Unit
Possible in upright installation.

restrictions

» Connected to a Communications Coupler Unit
Possible in 6 orientations.

Restrictions: No restrictions

Terminal —
connection Additional I/0 Heater Burnout
diagram Power Supply Detection Unit
Unit
| A B1l CT
oV | 1oV CT1+ | CT2+
| ! CT1- | CT2- -
- 106 | 106 CT3+ | CT4+
24vDC | ! | | CT3- | CT4-
[e)V] | 10V OUT1 [ OUT2
| ! IoV1 | Iov2 —E
| 10G 10G OUT3 | OUT4 SSR
'l | | Iov3 | 1ov4
Aa” T T T T T Be| |A8 B8
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Unit name Heater Burnout Detection Unit Model NX-HB3201
Number of 4 CT inputs and 4 control outputs External con- | Screwless clamping terminal block (16 terminals)
points nection ter-
minals
1/0 refresh- Free-Run refreshing
ing method
Indicators TS indicator and output indicators
HB3201
BTS
1 2
3 4
CT input sec- | CT current 0t0 0.125A Control out- | Internal I/O PNP
tion input range put section common
Input resis- Approx. 2.7 Q Control 50 to 100,000 ms
tance period
Connectable E54-CT1 and E54-CT3 Manipulated 0% to 100%
CTs variable
Resolution 1ms
Rated voltage | 24 VDC
Maximum 50 AAC Operating 1510 28.8 VDC
heater current load voltage
range
Resolution 0.1A Maximum 0.1 A/point, 0.4 A/Unit
load current
Overall accu- | +5% (full scale) Maximum 1.0 A/point max., 10 ms
racy (25°C) +1 digit inrush current
Leakage cur- | 0.1 mA max.
rent
Influence of 2% (full scale) Residual volt- | 1.5V max.
temperature +1 digit age
(0 to 55°C)
Disconnec- None
tion/short-cir-
cuit detection
Conversion 10 ms Protective Provided.
time functions
Dimensions | 12 x 100 x 71 mm (WxHxD) Isolation Between control output and internal circuit: Photo-
(mm) method coupler isolation
No isolation between internal circuits and CT
inputs
Insulation 20 MQ min. between isolated circuits (at 100 VDC) | Dielectric 510 VAC between isolated circuits for 1 minute
resistance strength with a leakage current of 5 mA max.
1/0 power Supplied from the NX bus. Current I0V: 0.1 A max. per terminal
supply capacity of
method 1/0 power
supply termi-
nals
NX Unit + Connected to a CPU Unit Current con- | 20 mA max.
power con- 1.05 W max. sumption
sumption - Connected to a Communications Coupler Unit | from I/O
0.75 W max. power supply
Weight 70 g max.
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Circuit
configuration Control outputs I_:f_l
2 k
T . !
5 V4 g5 :
T |-t----- 8 ‘{ '
= < 2 1
: 5 g1,
IS 7 : OUT1 to OUT4) 1o rminal
------ : block
10G1 to I0G4
NX bus I/0 power supply +( I/0 power supply + NX bus
connector [ cgnnector
(left) /O power supply — /O power supply =J (right)
CT inputs
[22]
CT1+ to CT4+ * Amplifier— 3
i 5
'tl)'lernlllnal Approx. 2.7 Q =
oc Internal | &
CT1-to CT4- —<\/per circuit E
GND
Installation Installation orientation:
method and

» Connected to a CPU Unit
Possible in upright installation.

restrictions

» Connected to a Communications Coupler Unit
Possible in 6 orientations.

Restrictions: No restrictions

Terminal
connection Additional 1/0 Heater Burnout
diagram Power Supply Detection Unit
U|n|t B1[ (A Bl CT
IOV | IOV CT1+ | CT2+
| ! CT1- | CT2- E:l
- 106 | 106 CT3+ | CT4+
24vDC| ! | . CT3- | CT4-
1oV | 10V ouT1 | out2 H
| ' I0G1 | 10G2 —E
| I0G | 10G ouTs|outa] | SSR
{ | | 10G3 | 10G4
A8~ T T T T T B8] |A8 B8
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A-2 Dimensions

suoisuawiqg z-v

A-2-1 Screwless Clamping Terminal Block Type
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*1. The dimension is 1.35 mm for Units with lot numbers through December 2014.

| 24 mm Width
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a
0 m}? o
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7
80 (Unit: mm)

*1. The dimension is 1.35 mm for Units with lot numbers through December 2014.
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I Installation Height

100

71

— )

(Unit: mm)
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A-3 List of NX Objects

This section describes the NX objects of the Temperature Input Units and Heater Burnout Detection
Units.

The method to access NX objects through instructions or other messages depends on where the NX
Unit is connected. If the NX Unit is connected to a CPU Unit, access is possible with the Read NX Unit
Object instruction and the Write NX Unit Object instruction. When the NX Unit is connected to a Com-
munications Coupler Unit, the method depends on the connected communications master and Commu-
nications Coupler Unit. Refer to the user's manual for the connected Communications Coupler Unit for
method to use messages to access NX objects on Slave Terminals.

s303[qO XN 40 Is17 €-V

Refer to the user’s manual for the Communication Control Unit for the method to use messages to
access NX objects of NX Units connected to a Communication Control Unit.

A-3-1 Format of Object Descriptions

In this manual, NX objects are described with the following format.

suonduosaq 198(g0 JO 1eWIO |L-€-V

/10
Index | Subindex . Default . Data Acc | allo- Dat‘a
(hex) (hex) Object name value Data range Unit type ess | cat- attri-
ion bute
Index (Hex) . This is the index of the NX object that is expressed as a four-digit hexadecimal
number.
Subindex (Hex) . This is the subindex of the NX object that is expressed as a two-digit hexadeci-
mal number.
Object name . This is the name of the object. For a subindex, this is the name of the subindex.
Default value . This is the value that is set by default.
Data range : For aread-only (RO) NX object, this is the range of the data you can read. For a
read-write (RW) NX object, this is the setting range of the data.
Unit :  The unit is the physical units.
Data type . This is the data type of the object.
Access . This data tells if the object is read-only or read/write.
RO: Read only
RW: Read/write
1/O allocation . This tells whether 1/O allocation is allowed.
Data attribute . This is the timing when changes to writable NX objects are enabled.

Y: Enabled by restarting
N: Enabled at all times
---: Write-prohibited
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A-3-2  Temperature Input Units

I Unit Information Objects

This object gives the product information.

Index | Subindex . Default . Data Acc | I/O allo- Dat.a
Object name Data range Unit : attri-
(hex) (hex) value type ess | cation bute
1000 | --- NX Bus Identity - - - - -
00 Number of Entries 7 7 - USINT RO | Not -
possible
02 Model 1 --- --- ARRAY RO | Not ---
[0..11]OF possible
BYTE
03 Device Type 2 -—- - UDINT RO | Not -
possible
05 Vendor Code 00000001 | --- --- UDINT RO | Not ---
hex ™3 possible
06 Unit Version 4 - - UDINT RO | Not -
possible
07 Serial Number *5 00000000 to -—- UDINT RO Not -—-
FFFFFFFF hex possible
1001 - Production Info - - - -—- -—- - -
00 Number of Entries 4 4 - USINT RO Not -
possible
01 Lot Number *6 00000000 to - UDINT RO | Not -
FFFFFFFF hex possible
02 Hardware Version 7 -—- - ARRAY RO Not -
[0..19] possible
OF BYTE
03 Software Version 7 -—- - ARRAY RO | Not -
[0..19] possible
OF BYTE

*1. The product models are assigned in ascending order from the lowest number of array elements. Any remainder elements

are filled with spaces.

*2. The device types are assigned for each product Unit type.
Bits 0 to 31: Device type

*3. OMRON vendor code

*4. Bits 24 to 31: Integer part of the Unit version.
Bits 16 to 23: Fractional part of the Unit version.
Bits 0 to 15: Reserved
(Example) For Ver.1.0, 010000011 hex

*5. A unique serial number is assigned for each product unit.
Bits 0 to 31: Serial number

*6. The year, month, and day of production are assigned to the "lot number".

Bits 24 to 31: Date of production
Bits 16 to 23: Month of production
Bits 8 to 15: Year of production
Bits 0 to 7: Reserved

*7. The version is given in order in the lowest elements of the array. Unused elements are padded with spaces.
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I Objects That Accept I/O Allocations

These objects accept I/0O allocations.

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, Write NX Unit Object instruction, or other messages.

s303[qO XN 40 Is17 €-V

110
Index | Subindex . Default . Data Acc | allo- Dat:a
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute »
ion [
6000 |— Channel Status o
00 Number of Entries 1 1 — |USINT [RO [Not |- 3
pos- g
sible g
01 Ch1 Status 2 0000 hex | 0000 to FFFF | --- WORD RO |Pos- |- ;
hex sible 2
02 Ch2 Status 2 0000 hex | 0000 to FFFF | -- WORD RO |Pos- |-- S
hex sible @
03 Ch3 Status 2 0000 hex | 0000 to FFFF | -- WORD RO |Pos- |--
hex sible
04 Ch4 Status 2 0000 hex | 0000 to FFFF | -- WORD RO |Pos- |--
hex sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meaning of each bit in Ch[1 Status is as follows.

Bit Meaning

0 Ch Sensor Disconnected Error
1 Ch[ Over Range

2 Ch[ Under Range

3 Ch Cold Junction Error
4

5

Ch[ AD Converter Error
to 16 Reserved
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110
Index | Subindex . Default | Data | Acc | allo- | D32
(hex) (hex) Object name value Data range Unit 7 ess | cat- attri-
ion bute
6001 -—- Measured Value INT -—- - - - -
00 Number of Entries 1 1 - USINT RO Not |-
pos-
sible
01 Ch1 Measured Value INT |0 -32000 to °Cor |INT RO Pos- | ---
32000 2 °F sible
02 Ch2 Measured Value INT |0 -32000 to INT RO Pos- | ---
32000 2 sible
03 Ch3 Measured Value INT |0 -32000 to INT RO Pos- | ---
32000 2 sible
04 Ch4 Measured Value INT |0 -32000 to INT RO Pos- | ---
32000 2 sible
*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. If an error occurs, the measured value is 32767.
110
Index | Subindex . Default . Data Acc | allo- Dat.a
thex] thex] Object name value Data range Unit pa ess | cat- attri-
. bute
ion
6002 | -- Measured Value DINT - - - - -
00 Number of Entries 1 1 - USINT RO Not |-
pos-
sible
01 Ch1 Measured Value DINT | 0 -2147483000 to | °Cor | DINT RO Pos- | ---
2147483000 2 | °F sible
02 Ch2 Measured Value DINT | 0 -2147483000 to DINT RO Pos- | ---
2147483000 2 sible
03 Ch3 Measured Value DINT | 0 -2147483000 to DINT RO Pos- | ---
2147483000 2 sible
04 Ch4 Measured Value DINT | 0 -2147483000 to DINT RO |Pos- |--
2147483000 2 sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. If an error occurs, the measured value is 2147483647.

A -36 NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)



Appendices

) Data
Index | Subindex . Default . Data Acc | allo- X
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
6003 Measured Value REAL - - -
00 Number of Entries 1 1 - USINT RO Not -
pos-
sible
01 Ch1 Measured Value 0 -2147483000to | °C or | REAL RO Pos- | ---
REAL 21474830002 | °F sible
02 Ch2 Measured Value 0 -2147483000 to REAL RO Pos- | ---
REAL 2147483000 "2 sible
03 Ch3 Measured Value 0 -2147483000 to REAL RO Pos- | ---
REAL 2147483000 2 sible
04 Ch4 Measured Value 0 -2147483000 to REAL RO Pos- | ---
REAL 2147483000 2 sible
*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. If an error occurs, the measured value is 1.0E + 10.
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I Other Objects

This section lists other objects.

110

Index | Subindex : Default | Data | Acc | allo- | D32
Object name Data range Unit attri-

(hex) (hex) value type ess | cat-

. bute
ion
5000 -—- Channel Enable/Disable - -— - - -— -—
Setting

00 Number of Entries 1 1 - USINT RO Not -
pos-
sible

01 Ch1 Enable/Disable TRUE TRUE or - BOOL RW | Not Y

FALSE 2 pos-
sible

02 Ch2 Enable/Disable TRUE BOOL RW |[Not |Y
pos-
sible

03 Ch3 Enable/Disable TRUE BOOL RW |[Not |Y
pos-
sible

04 Ch4 Enable/Disable TRUE BOOL RW |[Not |Y
pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of the set values for Ch[] Enable/Disable are as follows.

Set value Meaning
FALSE Disable
TRUE Enable
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/10

Index | Subindex . Default . Data Acc | allo- Dat_a
Object name Data range Unit attri-

(hex) (hex) value type ess | cat-

. bute
ion
5001 - Input Type Setting - -—- -
00 Number of Entries 1 1 -—- USINT RO Not |-
pos-
sible
01 Ch1 Input Type 2 2 -—- USINT RW |[Not |Y
pos-
sible
02 Ch2 Input Type USINT RW |[Not |Y
pos-
sible
03 Ch3 Input Type USINT RW |[Not |Y
pos-
sible
04 Ch4 Input Type USINT RW |[Not |Y
pos-
sible
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*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meaning of the set value, default value and data range for Ch Input Type are as follows.
Meanings of the set values for Ch] Input Type

Set value Meaning
15 K -200 to 1300°C
16 K -20 to 600°C (High Resolution)
17 J -200 to 1200°C
18 J -20 to 600°C (High Resolution)
19 T -200 to 400°C
20 E -200 to 1000°C
21 L -200 to 900°C
22 U -200 to 600°C
23 N -200 to 1300°C
24 R -50 to 1700°C
25 S -50 to 1700°C
26 B 0 to 1800°C
27 W 0 to 2300°C
28 PL I 0 to 1300°C
0 Pt100 (3wire) -200 to 850°C
7 Pt1000 (3wire) -200 to 850°C
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Default value and data range for Ch Input Type

« NX-TSO100
NX Units Default value Data range
NX-TS2101/TS3101 15 15,17,19t0 28
NX-TS2102/TS2104/TS3102/TS3104 | 15 1510 28
« NX-TSO2000
NX Units Default value Data range
NX-TS2201/TS2204/TS3201/TS3204 |0 0,7
NX-TS2202/TS3202 0 0
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»
w
. Vo Data c
Index | Subindex . Default . Data Acc | allo- . a
Object name Data range Unit attri- o
(hex) (hex) value type ess | cat- >
. bute z
ion X
5002 |- Cold Junction Compensa- | - - - - -— -— §
tion Enable/Disable Setting ;1
00 Number of Entries 1 1 - USINT RO |Not |--
pos-
sible
01 Ch1 Cold Junction Com- TRUE TRUE or - BOOL RW |Not |Y

pensation Enable/Disable FALSE "2 pos-
sible z
02 Ch2 Cold Junction Com- TRUE BOOL RW |Not |Y N
pensation Enable/Disable pos- g
sible 8
03 Ch3 Cold Junction Com- TRUE BOOL RW |Not |Y =
pensation Enable/Disable pos- §
sible 3
04 Ch4 Cold Junction Com- TRUE BOOL RW |Not |Y c
pensation Enable/Disable pos- %

sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of the set values for ChJ Cold Junction Compensation Enable/Disable are as follows.

Set value Meaning
FALSE Disable
TRUE Enable
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/10
. Data
Index | Subindex . Default . Data Acc | allo- .
Object name Data range Unit attri-

(hex) (hex) value type ess | cat-

. bute
ion
5003 |- Decimal Point Position Set- | --- -— - -— -— - -
ting

00 Number of Entries 1 1 - USINT RO Not -
pos-
sible

01 Ch1 Decimal Point Position | 1 0/1/2 2 - UINT RW |Not |Y
pos-
sible

02 Ch2 Decimal Point Position | 1 UINT RW | Not Y
pos-
sible

03 Ch3 Decimal Point Position | 1 UINT RW | Not Y
pos-
sible

04 Ch4 Decimal Point Position | 1 UINT RW | Not Y
pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of the set values for Ch] Decimal Point Position are as follows.

Set value Meaning
0 x1°C or °F
1 x0.1 °C or °F
2 x0.01 °C or °F
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Vo Data

Index | Subindex . Default . Data Acc | allo- .
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-

. bute
ion
5004 | -- Temperature Unit Setting - - -
00 Number of Entries 1 1 - USINT RO |Not |--
pos-
sible
01 Ch1 Temperature Unit 0 0/1 2 -— UINT RW |Not |Y
pos-
sible
02 Ch2 Temperature Unit 0 UINT RW |Not |Y
pos-
sible
03 Ch3 Temperature Unit 0 UINT RW [ Not |Y
pos-
sible
04 Ch4 Temperature Unit 0 UINT RW [ Not |Y
pos-
sible
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sjun induj aunjessadws) zZ-¢-v

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of the set values for ChJ Temperature Unit are as follows.

Set value Meaning
0 °C
1 °F
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110
Index | Subindex . Default . Data Acc | allo- Dat:a
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5005 |-- Input Moving Average -—- - -—- - - -
Time
00 Number of Entries 1 1 --- USINT RO |Not |--
pos-
sible
01 Ch1 Input Moving Average | 0 2 ms UINT RW |Not |Y
Time pos-
sible
02 Ch2 Input Moving Average | 0 2 ms UINT RW |Not |Y
Time pos-
sible
03 Ch3 Input Moving Average | 0 2 ms UINT RW | Not |Y
Time pos-
sible
04 Ch4 Input Moving Average | 0 2 ms UINT RW | Not |Y
Time pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The data range of Ch[ Input Moving Average Time depends on the model. The descriptions for each model are as

below.

NX Units Data range
NX-TSO01 0 to 32000
NX-TSO02 0 to 1280
NX-TSOI04 0 to 7680
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»
w
. Vo Data c
Index | Subindex . Default . Data Acc | allo- . a
Object name Data range Unit attri- o
(hex) (hex) value type ess | cat- >
. bute z
ion X
5007 |- Sensor Disconnected Error | --- - - - -— -— §
Status g.
00 Number of Entries 1 1 - USINT RO |Not |--
pos-
sible
01 Ch1 Sensor Disconnected | FALSE TRUE or - BOOL RO |Not |--

Error Status FALSE ™2 pos-
sible z
02 Ch2 Sensor Disconnected | FALSE BOOL RO |Not |-- n
—
Error Status pos- g
sible ®
03 Ch3 Sensor Disconnected | FALSE BOOL RO |Not |-- =
Error Status pos- 3
sible 3
04 Ch4 Sensor Disconnected | FALSE BOOL RO |Not |-- c
3
Error Status pos- 7

sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of ChlJ Sensor Disconnected Error Status are as follows.

Value Meaning
FALSE Normal
TRUE Disconnection Detected
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110
Index | Subindex : Default | Data | Acc | allo- | D32
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5008 | -- Measured Value Over - - - - - -
Range Status
00 Number of Entries 1 1 - USINT RO Not |-
pos-
sible
01 Ch1 Measured Value Over | FALSE TRUE or - BOOL RO Not |-
Range FALSE ™2 pos-
sible
02 Ch2 Measured Value Over | FALSE BOOL RO Not |-
Range pos-
sible
03 Ch3 Measured Value Over | FALSE BOOL RO Not |---
Range pos-
sible
04 Ch4 Measured Value Over | FALSE BOOL RO Not | ---
Range pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of Ch[J Measured Value Over Range are as follows.

Value Meaning
FALSE Normal
TRUE Over Range Detected
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»
w
. Vo Data =
Index | Subindex . Default . Data Acc | allo- X a
Object name Data range Unit attri- o
(hex) (hex) value type ess | cat- >
. bute z
ion P
5009 Measured Value Under - - - - - - §
Range Status g.
00 Number of Entries 1 1 -—- USINT RO Not |-
pos-
sible
01 Ch1 Measured Value FALSE TRUE or -—- BOOL RO Not |-

Under Range FALSE"2 pos-
sible z
02 Ch2 Measured Value FALSE BOOL RO Not |- ™
—
Under Range pos- g
sible ®
03 Ch3 Measured Value FALSE BOOL RO |Not |-- =
Under Range pos- 3
sible 3
04 Ch4 Measured Value FALSE BOOL RO Not |- c
3
Under Range pos- &

sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of ChJ Measured Value Under Range are as follows.

Value Meaning
FALSE Normal
TRUE Under Range Detected
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110
Index | Subindex . Default | Data | Acc | allo- | D32
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
500A |- Cold Junction Sensor Error | --- - - - - - -
Status
00 Number of Entries 1 1 - USINT RO Not |-
pos-
sible
01 Ch1 Cold Junction Sensor | FALSE TRUE or - BOOL RO Not |-
Error Status FALSE *2 pos-
sible
02 Ch2 Cold Junction Sensor | FALSE BOOL RO Not |-
Error Status pos-
sible
03 Ch3 Cold Junction Sensor | FALSE BOOL RO Not |---
Error Status pos-
sible
04 Ch4 Cold Junction Sensor | FALSE BOOL RO Not | ---
Error Status pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of Ch[J Cold Junction Sensor Error Status are as follows.

Value Meaning
FALSE Normal
TRUE Disconnection Detected
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»
w
. Vo Data -
Index | Subindex . Default . Data Acc | allo- X a
Object name Data range Unit attri- o
(hex) (hex) value type ess | cat- >
. bute z
ion X
500B | --- AD Converter Error Status | --- -— -— -— §
00 Number of Entries 1 1 -—- USINT RO Not |- g.

pos-

sible

01 Ch1 AD Converter Error FALSE TRUE or -—- BOOL RO Not |-

Status FALSE ™2 pos-

sible
02 Ch2 AD Converter Error | FALSE BOOL |RO |Not |- >
Status pos- ™
. ~
sible g
03 Ch3 AD Converter Error FALSE BOOL RO Not |- 8
Status pos- &
sible 3
04 Ch4 AD Converter Error FALSE BOOL RO Not |- §
Status pos- c
3
sible &

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

*2. The meanings of ChJ AD Converter Error Status are as follows.

Value Meaning
FALSE Normal
TRUE Error
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110
Index | Subindex . Default . Data Acc | allo- Dat:a
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5010 |--—- Offset Value (One-point -—- - -—- - - -
Correction)
00 Number of Entries 1 1 - USINT RO Not |-
pos-
sible
01 Ch1 Offset Value 0 -400 to 5000 °Cor | REAL RW | Not N
(One-point Correction) °F pos-
sible
02 Ch2 Offset Value 0 -400 to 5000 REAL RW |Not |N
(One-point Correction) pos-
sible
03 Ch3 Offset Value 0 -400 to 5000 REAL RW |Not |N
(One-point Correction) pos-
sible
04 Ch4 Offset Value 0 -400 to 5000 REAL RW |Not |N
(One-point Correction) pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0
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»
w
. Vo Data c
Index | Subindex . Default . Data Acc | allo- X a
Object name Data range Unit attri- o
(hex) (hex) value type ess | cat- >
. bute z
ion x
5011 Lower Offset Value - - - - -—- - §
(Two-point Correction) g
00 Number of Entries 1 1 -—- USINT RO Not |-
pos-
sible
01 Ch1 Lower Offset Value 0 -400 to 5000 °Cor | REAL RW | Not N

(Two-point Correction) °F pos-
sible z
02 Ch2 Lower Offset Value 0 -400 to 5000 REAL RW |[Not [N N
(Two-point Correction) pos- g
sible ?‘2
03 Ch3 Lower Offset Value 0 -400 to 5000 REAL RW |Not |N =
(Two-point Correction) pos- 3
sible 3
04 Ch4 Lower Offset Value 0 -400 to 5000 REAL RW | Not N c
(Two-point Correction) pos- %

sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0

NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566) A -51



Appendices

110
Index | Subindex . Default . Data Acc | allo- Dat:a
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5012 | -- Higher Offset Value -—- - -—- - - -
(Two-point Correction)
00 Number of Entries 1 1 --- USINT RO |Not |--
pos-
sible
01 Ch1 Higher Offset Value 0 -400 to 5000 °Cor | REAL RW | Not |N
(Two-point Correction) °F pos-
sible
02 Ch2 Higher Offset Value 0 -400 to 5000 REAL RW | Not |N
(Two-point Correction) pos-
sible
03 Ch3 Higher Offset Value 0 -400 to 5000 REAL RW |Not |N
(Two-point Correction) pos-
sible
04 Ch4 Higher Offset Value 0 -400 to 5000 REAL RW |Not [N
(Two-point Correction) pos-
sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0
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»
w
. Vo Data c
Index | Subindex . Default . Data Acc | allo- X a
Object name Data range Unit attri- o
(hex) (hex) value type ess | cat- >
. bute z
ion x
5013 Pre-correction Lower Mea- | --- - - - - - §
sured Value (Two-point g,
Correction)
00 Number of Entries 1 1 -—- USINT RO Not | ---
pos-
sible
01 Ch1 Pre-correction Lower |0 -400 to 5000 °Cor | REAL RW | Not N
Measured Value °F pos- i
(Two-point Correction) sible 0
02 Ch2 Pre-correction Lower |0 -400 to 5000 REAL RW |[Not [N g
Measured Value pos- 3
(Two-point Correction) sible g
03 Ch3 Pre-correction Lower |0 -400 to 5000 REAL RW | Not N §
Measured Value pos- §
(Two-point Correction) sible c
04 Ch4 Pre-correction Lower |0 -400 to 5000 REAL RW |[Not [N %
Measured Value pos-
(Two-point Correction) sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0
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110
Index | Subindex . Default . Data Acc | allo- Dat:a
Object name Data range Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5014 |- Pre-correction Higher Mea- | --- - - - -—- - -
sured Value (Two-point
Correction)
00 Number of Entries 1 1 - USINT RO |Not |--
pos-
sible
01 Ch1 Pre-correction Higher | 0 -400 to 5000 °Cor | REAL RW | Not [N
Measured Value °F pos-
(Two-point Correction) sible
02 Ch2 Pre-correction Higher | 0 -400 to 5000 REAL RW | Not |N
Measured Value pos-
(Two-point Correction) sible
03 Ch3 Pre-correction Higher |0 -400 to 5000 REAL RW | Not N
Measured Value pos-
(Two-point Correction) sible
04 Ch4 Pre-correction Higher |0 -400 to 5000 REAL RW |Not |N
Measured Value pos-
(Two-point Correction) sible

*1. The default value and data range for Number of Entries are as follows.

NX Units Default value Data range
NX-TS2101/TS2102/TS2104/TS2201/TS2202/TS2204 2 2
NX-TS3101/TS3102/TS3104/TS3201/TS3202/TS3204 4 4
Other models 0 0
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I Unit Information Objects

Heater Burnout Detection Units

Appendices

These objects are related to product information.

Index | Subindex Object name Default P e Unit Data Acc | I/0O allo- Data
(hex) (hex) value type ess | cation | attribute
1000 | --- NX Bus Identity - - - - - -—- -
00 Number of Entries | 7 7 USINT RO | Not pos- | -
sible
02 Model 1 - - ARRAY RO | Not pos- | ---
[0..11]10OF sible
BYTE
03 Device Type 2 -—- UDINT RO | Not pos- | ---
sible
05 Vendor Code 00000001 | --- -—- UDINT RO | Not pos- | -
hex "3 sible
06 Unit Version *4 - - UDINT RO Not pos- | ---
sible
07 Serial Number *5 00000000 to -—- UDINT RO | Not pos- | -
FFFFFFFF hex sible
1001 Production Info -—-
00 Number of Entries | 2 2 -—- USINT RO | Not pos- | ---
sible
01 Lot Number *6 00000000 to - UDINT RO Not pos- | ---
FFFFFFFF hex sible
02 Hardware Version 7 --- - ARRAY RO Not pos- | ---
[0..19] sible
OF BYTE
03 Software Version *7 - - ARRAY RO Not pos- | ---
[0..19] sible
OF BYTE

*1. The product model is given in order in the lowest elements of the array. Unused elements are padded with spaces.

*2. A device type is assigned to each product Unit type.

Bits 0 to 31: Device type
*3. OMRON’s vendor code.

*4. Bits 24 to 31: Integer part of the Unit version.
Bits 16 to 23: Fractional part of the Unit version.
Bits 0 to 15: Reserved
Example for version 1.0: 01000 hex

*5. A unique serial number is assigned for each product unit.
Bits 0 to 31: Serial number

*6. The date of manufacture is given for the lot number.

Bits 24 to 31: Day of manufacture
Bits 16 to 23: Month of manufacture
Bits 8 to 15: Year of manufacture
Bits 0 to 7: Reserved

*7. The version is given in order in the lowest elements of the array. Unused elements are padded with spaces.
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I Objects That Accept I/O Allocations

These objects accept I/O allocations.

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, Write NX Unit Object instruction, or other messages.

e Data
Index | Subindex . Default . Data Acc | allo- .
Object name Data range | Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
6000 | -- Alarm Status - - -
00 Number of Entries 4 4 - USINT RO Not -
pos-
sible.
01 CT1 Alarm Status™? 0000 hex | 0000 to -—- WORD RO | Pos- |---
FFFF hex sible.
02 CT2 Alarm Status”! 0000 hex | 0000 to -—- WORD RO | Pos- |---
FFFF hex sible.
03 CT3 Alarm Status™’ 0000 hex | 0000 to - WORD RO | Pos- |-
FFFF hex sible.
04 CT4 Alarm Status™’ 0000 hex | 0000 to - WORD RO | Pos- |-
FFFF hex sible.

*1. The meanings of the individual bits in the C[J Alarm Status are given below.

Bit Data name Meaning*1

0 CTO Heater Burnout Detection Indicates whether a heater burnout occurred for
cTO.

1: A heater burnout occurred.

0: A heater burnout did not occur.
1 CTO SSR Failure Detection Indicates whether an SSR failure occurred for
CTO.

1: An SSR failure occurred.
0: An SSR failure did not occur.

2to 15 Reserved
*1. A 1indicates TRUE and a 0 indicates FALSE.
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>
w
. ) Data -
Index | Subindex . Default . Data Acc | allo- X o
Object name Data range | Unit attri- o
(hex) (hex) value type ess | cat- >
. bute -4
ion x
6001 Heater Current REAL -— §
00 Number of Entries 4 4 —  |USINT |RO |Not |- §.
pos-
sible.
01 CT1 Heater Current REAL 0 0to 55 A REAL RO Pos- | ---
sible.
02 CT2 Heater Current REAL 0 0to 55 A REAL RO Pos- | ---
sible. -
03 CT3 Heater Current REAL 0 0to 55 A REAL RO Pos- | --- @
sible. T
04 CT4 Heater Current REAL 0 0to 55 A REAL RO Pos- | --- )
sible. g
>3
2
o
o
8
. o Data S
Index | Subindex . Default . Data Acc | allo- X c
Object name Data range | Unit attri- 3,
(hex) (hex) value type ess | cat- &
. bute
ion
6002 | -- Leakage Current REAL - - -—-
00 Number of Entries 4 4 - USINT RO Not -
pos-
sible.
01 CT1 Leakage Current REAL 0 0to 55 A REAL RO |Pos- |--
sible.
02 CT2 Leakage Current REAL 0 0to 55 A REAL RO |Pos- |--
sible.
03 CT3 Leakage Current REAL 0 0to 55 A REAL RO |Pos- |--
sible.
04 CT4 Leakage Current REAL 0 0 to 55t A REAL RO |Pos- |--
sible.
1/10
. Data
Index | Subindex . Default . Data Acc | allo- X
Object name Data range | Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
6003 | --- Heater Current UINT -—
00 Number of Entries 4 4 - USINT RO Not -
pos-
sible.
01 CT1 Heater Current UINT 0 0 to 550 0.1A | UINT RO | Pos- |--
sible.
02 CT2 Heater Current UINT 0 0 to 550 0.1A | UINT RO | Pos- |--
sible.
03 CT3 Heater Current UINT 0 0 to 550 0.1 A | UINT RO Pos- | ---
sible.
04 CT4 Heater Current UINT 0 0 to 550 0.1 A | UINT RO Pos- | ---
sible.
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110
Index | Subindex : Default | Data | Acc | allo- | D3a
(hex) (hex) Object name value Data range | Unit 7 ess | cat- attri-
ion bute
6004 | --- Leakage Current UINT --- - ---
00 Number of Entries 4 4 - USINT RO |[Not |--
pos-
sible.
01 CT1 Leakage Current UINT 0 0 to 550 0.1 A | UINT RO | Pos- |-
sible.
02 CT2 Leakage Current UINT 0 0 to 550 0.1 A | UINT RO | Pos- |-
sible.
03 CT3 Leakage Current UINT 0 0 to 550 0.1A | UINT RO | Pos- |--
sible.
04 CT4 Leakage Current UINT 0 0 to 550 0.1A | UINT RO | Pos- |--
sible.
110
Index | Subindex : Default | Data | Acc | allo- | DA
(hex) (hex) Object name value Data range | Unit 7 ess | cat- attri-
ion bute
6005 |--- Control Output Status
00 Number of Entries 1 1 --- USINT RO |Not |--
pos-
sible.
01 Control Output Status 0000 hex | 0000 to --- WORD RO |Pos- |--
FFFF hex sible.
*1. The meanings of the individual bits in the Control Output Status are given below.
Bit Data Meaning*1
0 Out1 Control Output Indicates the ON/OFF status of the Out1 control output controlled as a
Status time-proportional output.
1: Out1 is ON.
0: Out1 is OFF.
1 Out2 Control Output Indicates the ON/OFF status of the Out2 control output controlled as a
Status time-proportional output.
1: Out2 is ON.
0: Out2 is OFF.
2 Out3 Control Output Indicates the ON/OFF status of the Out3 control output controlled as a
Status time-proportional output.
1: Out3 is ON.
0: Out3 is OFF.
3 Out4 Control Output Indicates the ON/OFF status of the Out4 control output controlled as a
Status time-proportional output.
1: Out4 is ON.
0: Out4 is OFF.
4t07 Reserved

*1. A1 indicates TRUE and a 0 indicates FALSE.
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Vo Data
Index | Subindex . Default . Data Acc | allo- .
Object name Data range | Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
7000 |- Manipulated Variable REAL - -—- -
00 Number of Entries 4 4 - USINT RO |Not |--
pos-
sible.
01 Out1 Manipulated Variable 0 0 to 100" % REAL RW | Pos- |N
REAL sible.
02 Out2 Manipulated Variable 0 0to 100" % REAL RW | Pos- |N
REAL sible.
03 Out3 Manipulated Variable 0 0to 100" % REAL RW | Pos- |N
REAL sible.
04 Out4 Manipulated Variable 0 0to 100" % REAL RW | Pos- |N
REAL sible.
*1. If the manipulated variable is a negative value, the manipulated variable will be treated as 0%. If the manipulated variable
exceeds 100%, the manipulated variable will be treated as 100%.
/10
. Data
Index | Subindex . Default . Data Acc | allo- .
Object name Data range | Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
7001 Immediate Output Command | --- -— -—
00 Number of Entries 1 1 USINT RO |Not |-
pos-
sible.
01 |mmediate Output Command*1 0000 heX OOOO to - WORD RW POS- N
FFFF hex sible.
*1. The meanings of the individual bits in the Immediate Output Command are given below.
Bit Data Meaning"!
0 Out1 Immediate Out- | Gives the execution status of the Out1 immediate output command.
put Command 1: Execute the Out1 immediate output command.
0: Do not execute the Out1 immediate output command.
1 Out2 Immediate Out- | Gives the execution status of the Out2 immediate output command.
put Command 1: Execute the Out2 immediate output command.
0: Do not execute the Out2 immediate output command.
2 Out3 Immediate Out- | Gives the execution status of the Out3 immediate output command.
put Command 1: Execute the Out3 immediate output command.
0: Do not execute the Out3 immediate output command.
3 Out4 Immediate Out- | Gives the execution status of the Out4 immediate output command.
put Command 1: Execute the Out4 immediate output command.
0: Do not execute the Out4 immediate output command.
4t015 | Reserved
*1. A 1indicates TRUE and a 0 indicates FALSE.
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I Other Objects

110
Index | Subindex . Default . Data Acc | allo- Dat:a
Object name Data range | Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5000 |--- CT Allocation - - - - -
00 Number of Entries 4 4 USINT RO |Not |-
pos-
sible.
01 CT1 Allocation 1 0to 4™ - USINT RW |Not |Y
pos-
sible.
02 CT2 Allocation 2 0to 4™ - USINT RW |Not [|Y
pos-
sible.
03 CT3 Allocation 3 0to 4™ - USINT RW |Not |Y
pos-
sible.
04 CT4 Allocation 4 0to 4™ --- USINT RW |Not |Y
pos-
sible.
*1. The following table gives the meanings of the set values for the CT Allocations.
Set value Meaning
0 Do not allocate CT[ to the control output.
1 Allocate CTI to Out1.
2 Allocate CTI to Out2.
3 Allocate CTI to Out3.
4 Allocate CT[I to Out4.
110
. Data
Index | Subindex . Default . Data Acc | allo- .
Object name Data range | Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5001 -— Heater Burnout Detection Cur- | --- - -— -— - -
rent
00 Number of Entries 4 4 USINT RO |Not |-
pos-
sible.
01 CT1 Heater Burnout Detection | 0 0to 50 A REAL RW | Not N
Current pos-
sible.
02 CT2 Heater Burnout Detection | 0 0to 50 A REAL RW | Not |N
Current pos-
sible.
03 CT3 Heater Burnout Detection | 0 0to 50 A REAL RW | Not [N
Current pos-
sible.
04 CT4 Heater Burnout Detection | 0 0to 50 A REAL RW | Not N
Current pos-
sible.
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>
w
. ) Data =
Index | Subindex . Default . Data Acc | allo- X o
Object name Data range | Unit attri- o
(hex) (hex) value type ess | cat- >
. bute -4
ion >
5002 Heater Burnout Detection Cur- | --- - --- --- - - .g
rent §.
00 Number of Entries 4 4 - USINT RO Not -
pos-
sible.
01 CT1 SSR Failure Detection 0 0to 50 A REAL RW | Not N
Current pos-
sible. >
02 CT2 SSR Failure Detection 0 0to 50 A REAL RW | Not N @
Current pos- gf
sible. g
03 CT3 SSR Failure Detection 0 0to 50 A REAL RW | Not N E
Current pos- é
sible. o
04 CT4 SSR Failure Detection 0 0to 50 A REAL RW |[Not [N 2
Current pos- %
sible. pt
3.
73
1/10
. Data
Index | Subindex . Default . Data Acc | allo- X
Object name Data range | Unit attri-
(hex) (hex) value type ess | cat-
. bute
ion
5003 Control Period - - - -
00 Number of Entries 4 4 - USINT RO Not -
pos-
sible.
01 Out1 Control Period 2,000 50 to ms UDINT RW | Not Y
100,000 pos-
sible.
02 Out2 Control Period 2,000 50 to ms UDINT RW | Not Y
100,000 pos-
sible.
03 Out3 Control Period 2,000 50 to ms UDINT RW | Not Y
100,000 pos-
sible.
04 Out3 Control Period 2,000 50 to ms UDINT RW | Not Y
100,000 pos-
sible.
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/10
Index | Subindex : Default | Dpata | Acc | allo- | D2

Object name Data range | Unit attri-
(hex) (hex) value type ess | cat- bute

ion

5004 |- Minimum Pulse Width

00 Number of Entries 4 4 - USINT RO Not -
pos-
sible.

01 Out1 Minimum Pulse Width 0 0to 50 % REAL RW |Not |Y
pos-
sible.

02 Out2 Minimum Pulse Width 0 0to 50 % REAL RW |Not |Y
pos-
sible.

03 Out3 Minimum Pulse Width 0 0to 50 % REAL RW | Not Y
pos-
sible.

04 Out4 Minimum Pulse Width 0 0to 50 % REAL RW | Not Y
pos-
sible.

/10
Index | Subindex : Default | Dpata | Acc | allo- | D2

Object name Data range | Unit attri-
(hex) (hex) value type ess | cat- bute

ion

5005 |--—- Load Rejection Output Setting | --- - - -—-

00 Number of Entries 4 4 - USINT RO Not -
pos-
sible.

01 Out1 Hold Value Setting 1 Oor1™ - USINT RW |Not [|Y
pos-
sible.

02 Out2 Hold Value Setting 1 Oor1™ - USINT RW |Not |Y
pos-
sible.

03 Out3 Hold Value Setting 1 Oor1™ - USINT RW |Not |Y
pos-
sible.

04 Out4 Hold Value Setting 1 Oor1™ - USINT RW |Not |Y
pos-
sible.

*1. The meanings of the set values for Out] Hold Value Setting are as follows.

Set value Meaning
0 Hold Output
1 User-specified Value Output
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»
w
: o Data =
Index | Subindex . Default . Data Acc | allo- . a
Object name Data range | Unit attri- o
(hex) (hex) value type ess | cat- >
. bute Z
ion x
5006 | -- Load Rejection Output Setting | --- - - - - - §
Value g,
00 Number of Entries 4 4 - USINT RO |Not |--
pos-
sible.
01 Out1 User-specified Value 0 0to 100" % REAL RW | Not |Y

Setting pos-
: >
sible. &
02 Out2 User-specified Value 0 0to 100" % REAL RW | Not |Y @
Setting pos- gf
sible. g
03 Out3 User-specified Value 0 0to 100" % REAL RW |Not |Y S
Setting pos- é
sible. o
04 Out4 User-specified Value 0 0to 100" % REAL RW |Not |Y =
Setting pos- %’-
sible. pt
3
*1. The user-specified value is treated as the manipulated variable for the control output. &
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A-4 List of Screwless Clamping Terminal
Block Models

This section explains how to read the screwless clamping terminal block model numbers and shows the
model nhumber table.

A-4-1 Model Notation

The screwless clamping terminal block models are assigned based on the following rules.

NX-TBOO OO

Product type
TB: Terminal block

Terminal specifications
A: Column letter indication A/B, without functional ground terminal
B: Column letter indication C/D, without functional ground terminal
C: Column letter indication A/B, with functional ground terminal

Number of terminals
08: 8 terminals
12: 12 terminals
16: 16 terminals

Other specifications
1: Terminal current capacity of 4 A
2: Terminal current capacity of 10 A

A-4-2 List of Terminal Block Models

The following table shows a list of screwless clamping terminal blocks.

Terminal block model | Number of terminals Ground terminal mark Terminal current capacity
NX-TBA081 8 Not provided 4A
NX-TBA121 12
NX-TBA161 16
NX-TBB121 12
NX-TBB161 16
NX-TBA082 8 10A
NX-TBA122 12
NX-TBA162 16
NX-TBB082 8
NX-TBB122 12
NX-TBB162 16
NX-TBC082 8 Provided
NX-TBC162 16

Note When you purchase a terminal block, purchase an NX-TBOO[2.
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A-5 Version Information with CPU Units g
L g"
This section provides version-related information when connecting Units to a CPU Unit. This section Eg'
describes the relationships between the unit versions of each Unit and the CPU Unit, and Sysmac Ss

=

Studio version, and the specification changes for each unit version of each Unit.

A-5-1 Relationship between Unit Versions of Units

The relationship between the unit versions of each Unit and the CPU Unit, and Sysmac Studio version
are shown below.

I Interpreting the Version Combination Tables

The items that are used in the version combination tables are given below.
Refer to the user's manual for the CPU Unit for the models of CPU Unit to which NX Units can be

S]IUM JO SUOISIaA JUN usamiaq diysuoneey |-G-v

connected.
NX Unit Corresponding unit versions/versions
Model Unit version CPU Unit Sysmac Studio
Model numbers of NX Units. | Unit versions of NX Unit versions of the CPU Sysmac Studio versions
Units. that are compatible with the | that are compatible with the
NX Units. NX Units and CPU Unit.

I Version Combination Tables

+ With the combinations of the unit versions/versions shown below, you can use the functions that are
supported by the unit version of the Unit model. Use the unit versions/versions (or the later/higher
unit versions/versions) that correspond to the NX Unit models and the unit versions. You cannot use
the specifications that were added or changed for the relevant NX Unit models and the unit versions
unless you use the corresponding unit versions/versions.

» Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

+ If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user's manual for the CPU Unit.
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® Temperature Input Units

NX Unit Corresponding unit versions/versions
Model Unit version CPU Unit Sysmac Studio
NX-TS2101 Ver.1.0 Ver.1.13 Ver.1.17

Ver.1.1
NX-TS2102 Ver.1.1
NX-TS2104 Ver.1.1
NX-TS2201 Ver.1.0
Ver.1.1
NX-TS2202 Ver.1.1
NX-TS2204 Ver.1.1
NX-TS3101 Ver.1.0
Ver.1.1
NX-TS3102 Ver.1.1
NX-TS3104 Ver.1.1
NX-TS3201 Ver.1.0
Ver.1.1
NX-TS3202 Ver.1.1
NX-TS3204 Ver.1.1

® Heater Burnout Detection Units

NX Unit Corresponding unit versions/versions
Model Unit version CPU Unit Sysmac Studio
NX-HB3101 Ver.1.0 Ver.1.13 Ver.1.17
NX-HB3201

A - 66 NX-series Analog I/O Units User’s Manual for Temperature Input Units and Heater Burnout Detection Units (W566)



A-5-2

Appendices

Functions That Were Added or Changed for Each Unit Version

The following table shows the relationships between the unit versions/versions of the NX Units and
CPU Units and Sysmac Studio for changes in or additions to the functions.

I Interpreting the Version Corresponding Table for Functions

The items that are used in the version corresponding table for functions are given below.

- et NX Unit Corresponding_unit versions/ver-
Function addition sions
Model Unit version CPU Unit Sysmac Studio
This is the func- | Indicates This is the model | This is the unit This is the unit This is the version
tion of the NX | whether the | number of the NX | version of the NX | version of the of the Sysmac
Unit. function was | Unit. Unit that is com- CPU Units that Studio that sup-
newly added patible with the support the NX ports the NX Units
or changed. function. Units with the and CPU Units.
specified function.

I Version Corresponding Table for Functions

The version corresponding table for functions is as follows.

* You can also use the added or changed functions with the unit versions/versions given in the table or
with later/higher versions.

» Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

* If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the CPU Unit.

- et NX Unit Corresponding_unit versions/ver-
Function addition sions
Model Unit version CPU Unit Sysmac Studio

Restarting a Addition NX-TSOOOM Ver.1.1 Ver.1.1.3 Ver.1.17
specified NX
Unit ™!
Monitoring total | Addition
power-ON time
*2

*1. Refer to the user’'s manual for the connected CPU Unit for information on specifying an NX Unit for the restart
instruction.

*2. Refer to the user's manual for the connected CPU Unit for information on monitoring the total power-ON time.
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A-6

Version Information with Communica-
tions Coupler Units

This section provides version-related information when connecting Units to a Communications Coupler
Unit.

Version information is provided separately for each Communications Coupler Unit that an NX Unit is
connected to.

A-6-1

Connection to an EtherCAT Coupler Unit

This section describes the relationship between the unit versions of each Unit, EtherCAT Coupler Unit,
CPU Unit and Industrial PC, versions of the Sysmac Studio, and the specification changes for each unit
version.

I Relationship between Unit Versions of Units

The items that are used in the version combination table are given below.

NX Unit Corresponding unit versions/versions
Model Unit version EtherCAT Coupler Unit CPU Unit or Industrial PC Sysmac Studio
Model numbers of | Unit versions | Unit versions of EtherCAT Unit version of the Sysmac Studio versions
NX Units. of NX Units. Coupler Units that are com- | NJ/NX-series CPU Units or | that are compatible with the

patible with the NX Units.

NY-series Industrial PCs
that are compatible with the
EtherCAT Coupler Unit.

NX Units, EtherCAT Cou-
pler Units, CPU Units, and
Industrial PCs.

The version combination table is given below.

With the combinations of the unit versions/versions shown below, you can use the functions that are
supported by the unit version of the Unit model. Use the unit versions/versions (or the later/higher
unit versions/versions) that correspond to the NX Unit models and the unit versions. You cannot use
the specifications that were added or changed for the relevant NX Unit models and the unit versions
unless you use the corresponding unit versions/versions.

Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

You cannot connect the relevant NX Unit to the target Communications Coupler Unit if “---" is shown
in the corresponding unit versions/versions column.

If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communications Coupler Unit,
CPU Unit, and Industrial PC.

Refer to Functions That Were Added or Changed for Each Unit Version on page A-70 for the functions
that are supported by each unit version of the Communications Coupler Units and NX Units.
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NX Unit Corresponding unit versions/versions
Unit EtherCAT Coupler CPU Unit or .
Model Version Unit i Industrial PC AU T

NX-TS2101 Ver.1.0 Ver.1.0 Ver.1.05 Ver.1.06

Ver.1.1 Ver.1.08
NX-TS2102 Ver.1.1
NX-TS2104 Ver.1.1
NX-TS2201 Ver.1.0 Ver.1.06

Ver.1.1 Ver.1.08
NX-TS2202 Ver.1.1
NX-TS2204 Ver.1.1
NX-TS3101 Ver.1.0 Ver.1.06

Ver.1.1 Ver.1.08
NX-TS3102 Ver.1.1
NX-TS3104 Ver.1.1
NX-TS3201 Ver.1.0 Ver.1.06

Ver.1.1 Ver.1.08
NX-TS3202 Ver.1.1
NX-TS3204 Ver.1.1

® Heater Burnout Detection Units

NX Unit Corresponding unit versions/versions
Unit EtherCAT Coupler CPU Unit or .
Model version Unit Industrial PC Sysmac Studio
NX-HB3101 Ver.1.0 | Ver1.0 Ver.1.05 Ver.1.16
NX-HB3201
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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/versions of the NX Units, Com-
munications Coupler Units, CPU Units, Industrial PCs, and Sysmac Studio for changes in or additions
to the functions.

The items that are used in the version corresponding table for functions are given below.

ch NX Unit Corresponding unit versions/versions
Function | ©1=d® of Model | Unitver- | EtherCAT Coupler | CPUUnitorIndus- | ¢ _ "o
sion Unit trial PC

Functions Indicates Model num- | Unit ver- Unit versions of Eth- | Unit versions of the Sysmac Studio ver-

of NX Units. | whetherthe | bers of NX | sions of the | erCAT Coupler Units | NJ/NX-series CPU sions that are com-
function Units. NX Units that are compatible Units or NY-series patible with the NX
was newly that are with the NX Units Industrial PCs that Units, EtherCAT
added or compatible | with the function. support the Ether- Coupler Units and
changed. with the CAT Coupler Units. CPU Units.

function.

The version corresponding table for functions is as follows.

* You can also use the added or changed functions with the unit versions/versions given in the table or
with later/higher versions.

+ Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

« If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communications Coupler Unit,
CPU Unit, and Industrial PC.

® Temperature Input Units

NX Unit Corresponding unit versions/versions
. Change or . .
Function e Unit EtherCAT Cou- CPU Unit or Sysmac
addition Model . r . ;
Version pler Unit Industrial PC Studio
Restarting a specified | Addition NX-TSOOOO | Ver.1.1 Ver.1.2 Ver.1.07 2 Ver.1.08
NX Unit"!
Monitoring total Addition Ver.1.05
power-ON time ™3

*1. Refer to the user's manual for the Communications Coupler Unit for details on how to restart a specified NX

Unit.

*2. If you use a CPU 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 with the restart instruction, you can use version 1.05. Refer
to the instructions reference manual for the connected CPU Unit or Industrial PC for information on specifying
an NX Unit for the restart instruction.

*3. Refer to the user's manual for the Communications Coupler Unit for details on monitoring the total power-ON

time.
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A-6-2

Connection to an EtherNet/IP Coupler Unit

This section describes the relationship between the unit versions of each Unit, EtherNet/IP Coupler
Unit, CPU Unit and Industrial PC, versions of the Sysmac Studio and NX-10 Configurator, and the spec-
ification changes for each unit version.

I Relationship between Unit Versions of Units

Appendices

The items that are used in the version combination tables are given below.

NX Unit Corresponding unit versions/versions
Application with a:: ::I‘jel :lXINY-serles Con- Application with a CS/CJ/CP-series PLC
Model Unit version EtherNet/IP CPU Um.t of Sysmac Stu- | EtherNet/IP | Sysmac Stu- | NX-IO Con-
. Industrial . . . .
Coupler Unit PC dio Coupler Unit dio figurator
Model num- | Unit versions | Unit versions | Unit version | Sysmac Stu- | Unit versions | Sysmac Stu- | Version of
bers of NX of NX Units. | of Ether- of the dio versions | of Ether- dio versions | the NX-1O
Units. Net/IP Cou- | NJ/NX-series | that are com- | Net/IP Cou- | that are com- | Configurator
pler Units CPU Units or | patible with pler Units patible with that supports
that are com- | NY-series the NX Units, | that are com- | the NX Units | the NX Units,
patible with Industrial EtherCAT patible with and Ether- EtherNet/IP
the NX Units. | PCs that are | Coupler the NX Units. | Net/IP Cou- | Coupler
compatible Units, CPU pler Units. Units, and
with the Eth- | Units, and CPU Units.
erNet/IP Industrial
Coupler Unit. | PCs.

The version combination tables are given below.

» With the combinations of the unit versions/versions shown below, you can use the functions that are
supported by the unit version of the Unit model. Use the unit versions/versions (or the later/higher
unit versions/versions) that correspond to the NX Unit models and the unit versions. You cannot use
the specifications that were added or changed for the relevant NX Unit models and the unit versions
unless you use the corresponding unit versions/versions.

» Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

* You cannot connect the relevant NX Unit to the target Communications Coupler Unit if “---" is shown
in the corresponding unit versions/versions column.

* If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communications Coupler Unit,
CPU Unit, and Industrial PC.

Refer to Functions That Were Added or Changed for Each Unit Version on page A-70 for the functions
that are supported by each unit version of the Communications Coupler Units and NX Units.
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® Temperature Input Units

NX Unit Corresponding unit versions/versions
Application with an NJ/NX/NY-series Application with a CS/CJ/CP-series
: Controller” PLC™
Model Unit ver: CPU Unitor
sion EtherNet/IP industrial Sysmac EtherNet/IP Sysmac | NX-IO CO?-
Coupler Unit pC Studio Coupler Unit Studio figurator 3

NX-TS2101 Ver.1.0 Ver.1.2 Ver.1.14 Ver.1.19 Ver.1.0 Ver.1.10 Ver.1.00

Ver.1.1
NX-TS2102 Ver.1.1
NX-TS2104 Ver.1.1
NX-TS2201 Ver.1.0

Ver.1.1
NX-TS2202 Ver.1.1
NX-TS2204 Ver.1.1
NX-TS3101 Ver.1.0

Ver.1.1
NX-TS3102 Ver.1.1
NX-TS3104 Ver.1.1
NX-TS3201 Ver.1.0

Ver.1.1
NX-TS3202 Ver.1.1
NX-TS3204 Ver.1.1

*1. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of EtherNet/IP Units corresponding to
EtherNet/IP Coupler Units.

*2. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of CPU Units and EtherNet/IP Units cor-
responding to EtherNet/IP Coupler Units.

*3. For connection to an EtherNet/IP Coupler Unit with unit version 1.0, connection is supported only for a connection to the
peripheral USB port on the EtherNet/IP Coupler Unit. You cannot connect by any other path. If you need to connect by
another path, use an EtherNet/IP Coupler Unit with unit version 1.2 or later.

® Heater Burnout Detection Units

NX Unit Corresponding unit versions/versions
Application with an NJ/NX/NY-series Application with a CS/CJ/CP-series
. Controller™ PLC"2
Model tnit vers CPU Unit or
sion EtherNet/IP Industrial Sysmac EtherNet/IP Sysmac | NX-IO0 CO:l-
Coupler Unit PC Studio Coupler Unit Studio figurator 3
NX-HB3101 Ver.1.0 Ver.1.2 Ver.1.14 Ver.1.19 Ver.1.0 Ver.1.16 Ver.1.00
NX-HB3201

*1. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of EtherNet/IP Units corresponding to
EtherNet/IP Coupler Units.

*2. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of CPU Units and EtherNet/IP Units cor-
responding to EtherNet/IP Coupler Units.

*3. For connection to an EtherNet/IP Coupler Unit with unit version 1.0, connection is supported only for a connection to the
peripheral USB port on the EtherNet/IP Coupler Unit. You cannot connect by any other path. If you need to connect by
another path, use an EtherNet/IP Coupler Unit with unit version 1.2 or later.
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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/versions of the NX Units, Com-
munications Coupler Units, CPU Units, Industrial PCs, Sysmac Studio, and NX-1O Configurator for

changes in or additions to the functions.

The items that are used in the version corresponding table for functions are given below.

Corresponding unit versions/versions

Application with an

NX Unit o . P
ni NJ/NX/NY-series Con- Application Wltl;’i cC::SICJICP series
. Change or troller
Function e
addition Ether- Ether- NX-IO
Unit ver- Net/IP Sysmac Net/IP Sysmac .
Model . . ; Configura-
sion Coupler Studio Coupler Studio
. . tor
Unit Unit
Function of | Indicates Model Unit ver- Unit ver- Sysmac Unit ver- Sysmac Version of
NX Units. whetherthe | numbers of | sion of the | sion of Eth- | Studio ver- | sion of Eth- | Studio ver- | the NX-IO
function NX Units. NX Unit erNet/IP sions that | erNet/IP sions that | Configura-
was newly that is com- | Coupler are com- Coupler are com- tor that
added or patible with | Units that patible with | Units that patible with | supports
changed. the func- are com- the NX are com- the NX the NX
tion. patible with | Units and patible with | Units and Units and
the NX Ether- the NX Ether- Ether-
Units with Net/IP Cou- | Units with Net/IP Cou- | Net/IP Cou-
the func- pler Unit. the func- pler Unit. pler Unit.
tion. tion.

The version corresponding table for functions is as follows.
* You can also use the added or changed functions with the unit versions/versions given in the table or

with later/higher versions.

Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not

have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communications Coupler Unit,
CPU Unit, and Industrial PC.
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® Temperature Input Units

Corresponding unit versions/versions
chan NX Unit N‘jﬁf)'(';;la;'_::r‘i'::hcﬂ_ Application with a SZSICJICP-series
Function ge or troller™! e
addi- Ether- Ether-
tion Mbdal Unit ver- Net/IP Sysmac Net/IP Sysmac NX-IO Con-
sion Coupler Studio Coupler Studio figurator "3
Unit Unit

Restarting a Addi- | NX-TS | Ver.1.1 Ver.1.2 Ver.1.19 Ver.1.0 Ver.1.10 Ver.1.00
specified NX tion (I
Unit™
Monitoring total Addi-
power-ON time™® | tion

*1. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of EtherNet/IP Units corresponding to
EtherNet/IP Coupler Units.

*2. Refer to the user's manual of the EtherNet/IP Coupler Unit for the unit versions of CPU Units and EtherNet/IP Units cor-
responding to EtherNet/IP Coupler Units.

*3. For connection to an EtherNet/IP Coupler Unit with unit version 1.0, connection is supported only for a connection to the
peripheral USB port on the EtherNet/IP Coupler Unit. You cannot connect by any other path. If you need to connect by
another path, use an EtherNet/IP Coupler Unit with unit version 1.2 or later.

*4. Refer to the user's manual for the Communications Coupler Unit for details on how to restart a specified NX Unit.
*5. Refer to the user's manual for the Communications Coupler Unit for details on monitoring the total power-ON time.
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A-7 Version Information with Communica-
tion Control Units

S}UM |0J3U0) UoEIIUNWIWOYD
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This section provides version-related information when connecting Units to a Communication Control
Unit. This section describes the relationship between the unit versions of each Unit and the Communi-
cation Control Unit, and Sysmac Studio version, and the specification changes for each unit version of
each Unit.

A-7-1 Relationship between Unit Versions of Units

The relationship between the unit versions of each Unit and the Communication Control Unit, and Sys-
mac Studio version are shown below.

I Interpreting the Version Combination Tables

The items that are used in the version combination tables are given below.

NX Unit Corresponding unit versions/versions
Communication Control

Unit

Model Unit version Sysmac Studio

Model numbers of NX Units.

Unit versions of NX
Units.

Unit versions of the Com-
munication Control Unit that
are compatible with the NX
Units.

Sysmac Studio versions
that are compatible with the
NX Units and Communica-
tion Control Unit.

S]IUM JO SUOISIaA JUN usamiaq diysuoneey |-/-v

I Version Combination Tables

» With the combinations of the unit versions/versions shown below, you can use the functions that are
supported by the unit version of the Unit model. Use the unit versions/versions (or the later/higher
unit versions/versions) that correspond to the NX Unit models and the unit versions. You cannot use
the specifications that were added or changed for the relevant NX Unit models and the unit versions
unless you use the corresponding unit versions/versions.

» Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

* You cannot connect the relevant NX Unit to the Communication Control Unit if “---" is shown in the
corresponding unit versions/versions column.

+ If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communication Control Unit.
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® Temperature Input Units

NX Unit Corresponding unit versions/versions
Model Unit version C%r:;nt::;clzja':::n Sysmac Studio
NX-TS2101 Ver.1.0 Ver.1.00 Ver.1.24
Ver.1.1
NX-TS2102 Ver.1.1
NX-TS2104 Ver.1.1
NX-TS2201 Ver.1.0
Ver.1.1
NX-TS2202 Ver.1.1
NX-TS2204 Ver.1.1
NX-TS3101 Ver.1.0 Ver.1.00 Ver.1.24
Ver.1.1
NX-TS3102 Ver.1.1
NX-TS3104 Ver.1.1
NX-TS3201 Ver.1.0
Ver.1.1
NX-TS3202 Ver.1.1
NX-TS3204 Ver.1.1

® Heater Burnout Detection Units

NX Unit Corresponding unit versions/versions
. . Communication X
Model Unit version Control Unit Sysmac Studio
NX-HB3101 Ver.1.0 -
NX-HB3201
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Functions That Were Added or Changed for Each Unit Version

The following table shows the relationships between the unit versions/versions of the NX Units and
Communication Control Units and Sysmac Studio for changes in or additions to the functions.

I Interpreting the Version Corresponding Table for Functions

The items that are used in the version corresponding table for functions are given below.

NX Unit Correspondlng_unlt versions/ver-
. Change or sions
Function i T
addition . . Communication .
Model Unit version . Sysmac Studio
Control Unit
This is the func- | Indicates This is the model | This is the unit This is the unit Sysmac Studio
tion of the NX whether the | number of the NX | version of the NX | version of Com- versions that are
Unit. function was | Unit. Unit that is com- munication Con- | compatible with
newly added patible with the trol Units that are | the NX Units and
or changed. function. compatible with Communication
the NX Units with | Control Unit.
the function.

I Version Corresponding Table for Functions

The version corresponding table for functions is as follows.

* You can also use the added or changed functions with the unit versions/versions given in the table or
with later/higher versions.

» Depending on the type and model of the Unit to which the NX Unit is connected, some Units do not
have the corresponding versions given in the table. If a Unit does not have the specified version, sup-
port 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.

* If you use the corresponding unit versions/versions given in the following table or later/higher ver-
sions, refer to the version information in the user’s manual for the Communication Control Unit.

NX Unit Correspondlng_unlt versions/ver-
. Change or sions
Function addition Communication
Model Unit version . Sysmac Studio
Control Unit

Restarting a Addition NX-TSOOOO Ver.1.1 Ver.1.00 Ver.1.24
specified NX
Unit ™!
Monitoring total | Addition
power-ON time
*2

*1. Refer to the user's manual for the connected Communication Control Unit for information on specifying an NX
Unit for the restart instruction.

*2. Refer to the user's manual for the connected Communication Control Unit for information on monitoring the
total power-ON time.
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A-8 Displaying the Edit Unit Operation
Settings Tab Page

A-8-1 Connection to the CPU Unit or the Communication Control Unit

This section describes how to display the Edit Unit Operation Settings Tab Page that is used to create
Unit operation settings on the Sysmac Studio for the NX Units connected to the CPU Unit or Communi-
cation Control Unit.

You can use the methods described below to display the Edit Unit Operation Settings Tab Page on the
CPU and Expansion Racks Tab Page for the CPU Unit or Communication Control Unit on the Sysmac
Studio.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for the method of displaying
the CPU and Expansion Racks Tab Page.

® Method 1
Double-click the NX Unit to set.

3
® Method 2

Right-click the NX Unit and select Edit Unit Operation Settings from the menu.

LChange Model

Edit Unit Operation Settings

Import NX Unit Settings and Insert New Unit
Export NX Unit Settings

Show Model/Unit Name
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® Method 3
Select the NX Unit and click the Edit Unit Operation Settings Button.

abed qe] sbuijag uonesado
jun 3p3 ay3 buikeidsig 8-v

Item name Value

Model name NX-0D2154

Product name Transistor Output Unit

Unit versicn 1.0

MX¥ Unit Number 3

MX¥ Unit Mounting Setting  Enabled

Serial Mumber Ou00C000000

Power consumption 0.85

Unit width 12

Qutput Bit 00 : 1 [bits]

Qutput Bit 01 : 1 [bits]

Qutput Bit 00 Time Stamp : 64 [bits]
Qutput Bit 01 Time Stamp : 64 [bits]
Qutput Bit 00 Qutput Status : 1 [bits]
Qutput Bit 01 Qutput Status - 1 [bits]

Edit 10 Allocation Settings

1/O allocation settings

Unit operation settings

Jlun |0J3U0D uoledliuNWWOo) ay} o Hun NdD 8yj 0} uondsuuo) |-8-v
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A-8-2 Slave Terminal

This section describes how to display the Edit Unit Operation Settings Tab Page that is used to create
Unit operation settings on the Sysmac Studio for NX Units in the Slave Terminal.

You can use the methods described below to display the Edit Unit Operation Settings Tab Page on the
Edit Slave Terminal Configuration Tab Page on the Sysmac Studio.

Refer to the Sysmac Studio Version 1 Operation Manual (Cat. No. W504) for the method of displaying
the Edit Slave Terminal Configuration Tab Page.

Refer to the operation manual for your Support Software for the method to display the Edit Slave Termi-
nal Configuration Tab Page or Edit Unit Operation Settings Tab Page with Support Software other than
the Sysmac Studio.

® Method 1
Double-click the NX Unit to set.

2, Configurations and Setup

9

® Method 2
Right-click the NX Unit and select Edit Unit Operation Settings from the menu.

A, Configurations and Setup

Export NX Unit Settings

Show Model/Unit Name
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® Method 3

Select the NX Unit and click the Edit Unit Operation Settings Button.

onfigurations and Setup

9
-
i
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Item name Value

Model name
Product name

Unit version

NX Unit Number

NX Unit mountin---
Serial Number
Power consumption
Unit width

1/0 allocation---

Unit operation---

e
NX-T52181
Thermal Input---
1.8

]

Enabled
Bxb0eBaBe0

8.99

12 mm
Ch1 Measured---

Ch2? Measured---
Edit IjO
Allocation
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