OMRON

NX-series Temperature Control Unit

NX-TC

Optimize Control by Detecting Status Changes
Easily Satisfy Both Productivity and Quality

* Provide optimal control for wide range of temperature control.
Furthermore, automatically adapts to changes in the operating
environment and measurement object conditions to realize optimum
control. (Adaptive control)

* Functions specialized for packaging machines

(Temperature Sensors for Packaging Machines and Automatic Filter
i NX-TC2405 NX-TC3405
Adjustment)

* Function specialized for water-cooled extruders (Watercooling Output
Adjustment)

* Function for suppressing temperature variations that can be predicted
(Disturbance Suppression)

Features

Build-in 2-or 4-loop (Ch) PID control or ON/OFF control functions not required temperature control programming
With heater burnout alarm is available

Multiple inputs for thermocouple and platinum resistance thermometer input models are available

Detachable front connector with screwless Push-In Plus terminals for easy installation and maintenance
Monitoring for ambient temperature is available

Function added to Unit Versions 1.1and later

* A Temperature alarm is possible. (Includes an LBA: Loop Burnout Alarm)

» Parameters are added to I/O data for adjustment of PID constants, etc.

+ Manipulated variable branching enables a manipulated variable with a calculated slope value or offset to be output to another channel.
Function added to Unit Versions 1.2 and later

+ Disturbance Suppression (Pre-boost)

» D-AT (Disturbance Autotuning)

» Resistance thermometer Pt1000 can be input

Function added to Unit Versions 1.3 and later

+ The first decimal place in input types "5: K -200 to 1300°C" and "0: Pt100 -200 to 850°C" can be counted as a significant figure.

Sysmac is a trademark or registered trademark of OMRON Corporation in Japan and other countries for OMRON factory automation products.

EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
EtherNet/IP™ is a trademark of ODVA.

Other company names and product names in this document are the trademarks or registered trademarks of their respective companies.
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NX-TC
System Configurations

Connected to a CPU Unit

The following figure shows a system configuration when NX Units are connected to an NX-series CPU Unit.

Support software
(Sysmac Studio) ® CPU Rack

NX-series CPU Unit
NX1P2-CJ000000

EtherNet/IP™ port

1
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1
1
Connection to built-in |
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1
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1

Built-in EtherCAT® port )
| NX Units End Cover

EtherCAT Slave Terminal

EtherCAT L\ @I Faval S

EDEHER

W
NX Units

EtherCAT Coupler Unit

Connected to an EtherCAT Coupler Unit

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

Support software * EtherCAT master
] NJ/NX-series CPU Unit, NY-series Industrial PC, or
master from another manufacturer

N
L

aifl

[a] &]

ESI files ~ = = =T
Built-in EtherCAT® port
Support software Communications cable | @EtherCAT Slave Terminal

Ethernet cables = mmmmmm s e e - m - -
1 NX Series :
. ! EtherCAT Coupler Unit .
Peripheral USB port. : NX-ECC200] .
1
f Connection to peripheral USB 1 = BN :
N port on EtherCAT Coupler Unit : Eﬂ'-" .
! - 1 :
ESl files ' <~ |

1
! / End Cover
i NXUnits |
| o e e e e e e e e e e e e e e e e

% The connection method for the Sysmac Studio depends on the model of the CPU Unit or Industrial PC.

Note: To check whether NX Units can be connected to your CPU Unit or Communications Coupler Unit, refer to the user's manual for the CPU
Unit or Communications Coupler Unit.
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Model Number Structure

NX-TC

NX-TCII00]

1@ @

(1) Number of points

O-H-XZ

No. Specification
2 2 points
3 4 points
(2) /0O type X
No. Sensor type I:I
4 Multi-input (Thermocouple and T
Resistance thermometer)
(3) I/0 type
Output Number of CT input 1/0 Refreshi
umber o inpu efreshing
No. Control Output Nl:lmber of output points per channel Methods
points per channel
05 1 point per channel 1 point per channel
Standard control Voltage output -
06 (for driving SSR) 1 point per channel None. Free-R_un
07 Heating/cooling control 2 points per channel None. refreshing
08 Standard control Linear current output 1 point per channel None.
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NX-TC
Ordering Information

Applicable standards

Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each model.

Temperature Control Units

Specification
Unit type Product name | Number A I/o Model
bl of Input type Output cgu:\r::?tt g;l‘ I:gi't"t Control type Cont\iI:ll:wn refreshing
channels pacity pacity method
Temperature Voltage 2points | Sandard NX-TC2405
Control Unit output 2 int
2Ch type (for driving points
SSR) None Standard NX-TC2406
2Ch Voltage
output . Heating and
(for driving 4 points None Cooling Control NX-TC2407
SSR)
Linear
i Multi-input current 2 points None S(t:anctiarld NX-TC2408
NX Series Th | output ontro Free-R
Temperature (Thermocouple 50 m sec ree-Run
Control Unit and Resistance refreshing
Temperature thermometer) Voltage 4 points S(t;aomct‘?(;d NX-TC3405
Control Unit output 4 point
4Ch type (for driving points
SSR) None Standard NX-TC3406
4 Ch Voltage
output ) Heating and
(for driving | SPoints | None |~ Jling Control NX-TC3407
SSR)
Linear
current 4 points None Standard NX-TC3408
output Control
Optional Products
Product name Specification Model
. . " " Pins for 10 Units
Unit/Terminal Block Coding Pins (30 terminal block pins and 30 Unit pins) NX-AUX02
Product name Specification Model
Hole diameter: 5.8 mm E54-CT1
Hole diameter: 5.8 mm E54-CT1L %
Current Transformer (CT)
Hole diameter: 12.0 mm E54-CT3
Hole diameter: 12.0 mm E54-CT3L %

% Lead wires are included with these CTs. If UL certification is required, use these CTs.

Accessories
Not included.
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General Specifications

NX-TC

Item

Specification

Enclosure

Mounted in a panel

Grounding method

Ground to 100 Q or less

Operating
environment

Ambient operating temperature

0to 55°C

Ambient operating humidity

O-H-XZ

10 to 95% (with no condensation or icing)

Atmosphere

Must be free from corrosive gases.

Ambient storage temperature

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

Altitude

2,000 m max.

Pollution degree

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/s?

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

O-4I-XZ

Shock resistance

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

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.

Applicable standards *

cULus: Listed (UL 61010-2-201), ANSI/ISA 12.12.01,
EU: EN 61131-2, RCM, KC: KC Registration, NK, LR, BV, UKCA

% Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each model.
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NX-TC
List of Functions

Function name

Description

Applicable Units

With this I/O refreshing method, the refresh cycle of the NX bus and the

Free-Run Refreshing I/0 refresh cycles of the NX Units are asynchronous. All models
This function disables control processing, error detection, and output for
Selecting Channel To Use unused channels. The conversion time for its own Unit will not be All models
shortened even if errors are disabled.
Input Type Setting This functlon_sets the input type of the sensor connected to the All models
temperature input.
Temperature Unit Setting This function sets the temperature units for measured values to °C All models
(°CI°F) (Celsius) or °F (Fahrenheit).
Decimal Point Position This function sets the number of digits to be displayed after the decimal
. . ) All models
Setting point for INT type measured values and set point parameters.
Cold Junction Compensation This function enables or disables cold junction compensation using the
Enable/Disable Setting cold junction sensor that is mounted on the terminal block when a All models
thermocouple input is used.
Input Functions This function corrects measured values. When there are variations in
Temperature Input the sensor or when there is a difference in measured value from other
. o . . : ] All models
Correction measuring instruments. One-point correction and two-point correction
methods are provided.
This function sets the time constant applied to the first-order lag
Input Digital Filter operation filter so that the noise components mixed with the measured | All models
value are eliminated.
¥:§Z:?231:2i\ﬁ>mugfnt This function measures the temperature around the terminals of the All models
Terminals Temperature Control Unit.
ONJ/OFF Control This control function uses a preset set p0|r_1t to tut_’n off the control output All models
when the temperature reaches the set point during control.
PID control is a combination of proportional (P) control, integral (I)
PID Control control, and differential (D) control. It is a control function that feeds Al models

Control Processing

back the detected value to the set point so that they conform to each
other.

Heating/Cooling Control

This function controls both heating and cooling.

Heating/cooling
control type

models

Run or Stop Controls This function starts and stops temperature control. All models
Direct/Reverse Operation This function specifies direct or reverse operation. All models
Manual MV (Manual This function outputs the specified manipulated variable during PID All models
Manipulated Variable) control.
MV at Error Tr_us function outputs a fixed manipulated variable when a Sensor All models

Disconnected Error occurs.
MV Limit This function adds alllmlt to the manipulated variable calculated by PID All models

control and outputs it.

This function performs a preset output operation if the Temperature

Control Unit connected to the CPU Unit cannot receive the output

setting values from the CPU Unit due to an NX bus error or CPU
Load Rejection MV watchdog timer error. This function performs a preset output operation | All models

if the Slave Terminal cannot receive the output setting values due to a
communications error between the Temperature Control Unit and the
Communications Coupler Unit host or due to an error on the NX bus.

MV Branch =1

The manipulated variables calculated by the slope or offset are output
to the branch-destination channel based on the manipulated variables
of the branch-source channel.

Standard control
type models

Load Short-circuit Protection

This function protects output circuits of the Temperature Control Unit
when an external device connected to the control output is short-
circuited.

Models with
voltage output
(for driving SSR)

Disturbance Suppression
(Pre-boost) #2

This function suppresses temperature variations by adding a preset
manipulated variable before temperature variations occur due to a
disturbance.

Standard control
type models
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NX-TC

Function name

Description

Applicable Units

Tuning

AT (Autotuning)

This is a tuning method that derives the PID constant. This function
automatically calculates the PID constant by the limit cycle method
according to the characteristics of the control target.

All models

Automatic Filter Adjustment

This is a tuning method that automatically adjusts the input digital filter.
This function is primarily for packing machines. It suppresses periodic
temperature variations.

Standard control
type models

Water-cooling Output
Adjustment

This is a tuning method that automatically adjusts hunting. This function
is primarily for water-cooled extruders. It suppresses temperature
variations caused by the cooling water output.

Heating/cooling
control type
models

Adaptive Control

This is a tuning method that can maintain high control performance by
following system changes. This function maintains control performance
even if temperature variation factors such as environmental change and

equipment deterioration occur during a long-term equipment operation.

Standard control
type models

Notifying the Update of
Tuning Parameters

This function notifies that the Temperature Control Unit has
automatically updated the parameters by tuning.

All models

N
X
H
T
c

D-AT
(Disturbance Autotuning) %2

This function automatically calculates disturbance suppression (Pre-
boost) function parameters such as FF waiting time, FF operation time,
and FF segments 1 to 4 manipulated variables.

Standard control
type models

Control Output

Control Period

This function sets the period when the ON/OFF time ratio is changed for
voltage output (for driving SSR) in time-proportional operation.

Models with
voltage output
(for driving SSR)

Minimum Output ON/OFF
Band

This function specifies the minimum ON/OFF bands for the heating side
control output or the cooling side control output. This function can be
used to prevent deterioration of mechanical relays when mechanical
relays are used in the actuators connected to the output terminals.

Models with
voltage output
(for driving SSR)

Output Signal Range Setting

This function sets the output signal range of the linear current output.
You can specify 4 to 20 mA or 0 to 20 mA.

Models with
linear current
output

Limiting Simultaneous
Outputs

This function limits the number of outputs that turn ON simultaneously
by shifting the control period of each output and restricting the upper
limit of the manipulated variable. You can set a delay between outputs,
which allows delays in output device operation that can occur when
outputs are switched.

Standard control
type models with
voltage output

(for driving SSR)

Error Detection

Sensor Disconnection
Detection

This function detects disconnections in temperature sensors. It also
detects that the measured value of the temperature sensor is outside
the input indication range.

All models

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.

Models with CT
input

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 SSR failure detection current. An SSR failure is a failure that is
caused by an SSR short-circuit.

Models with CT
input

Temperature Alarms =1

Function for detecting a deviation or an error in the measured value as
an alarm. Alarm operation corresponding to the use can be performed
by selecting “Alarm type”.

All models

LBA
(Loop Burnout Alarm) 1

Function for detecting, as an alarm, the error location in the control loop
when there is no change in the measured value while a control deviation
equal to or more than the threshold value exists between the set point
and the measured value.

All models

*1. Can be used with Unit version Ver.1.1 or later.
%2. Can be used with Unit version Ver.1.2 or later.
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NX-TC
Individual Specifications

Temperature Control Unit (2-Channel Type) NX-TC2405

Unit name

Temperature Control Unit (2-Channel Type)

Model

NX-TC2405

Number of Channels

2 channels

Control type

Standard control

Number of points per channel

» Temperature input: 1 point per channel (2
points per Unit)

 CT Input: 1 point per channel (2 points per
Unit)

+ Control Output: 1 point per channel (2
points per Unit)

External connection terminal

Screwless clamping terminal block (16
terminals)

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

TC2405
TS

CT current input range

0t0 0.125 A

Input resistance

Approx. 2.7 Q

Connectable CTs

E54-CT1, E54-CT3, E54-CT1L, and E54-CT3L

Maximum heater

1 2 50 AAC
current
CT .
Input Resolution 0.1A
section | Overall accuracy o L
(25°C) +5% (full scale) +1 digit
. Influence of
Indicators temperature +2% (full scale) 1 digit
(0 to 55°C)
Conversion time 50 ms per Unit
Control output type
and number of Voltage output for driving SSR, 1 point per
control outputs per | channel
channel
Internal /O common | PNP
Control Period 0.1,0.2,0.5, 1to 99s
Manipulated variable | -5 to +105%
» Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
e * Platinum resistance thermometer input: Resolution -—-
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
Irr;ggzconversmn +20°C of the input range Rated Voltage 24 VDC
Ab_solute maximum | .., Operating Load 15 10 28.8 VDC
rating Voltage Range
. . Maximum load ) .
Input impedance 20 kQ min. Control e 21 mA per point, 42 mA per Unit
Output Maxi | h
Resolution 0.1°C max. section aximum inrus 0.3 A max. per point, 10 ms max.
Current
Sensor Reference %0 Allowable load .
Input accuracy resistance
section Temge!'ature %2 Leakage current 0.1 mA max.
coefficient
LU +1.2°C %2 %3 Residual voltage 1.5V max.
compensation error
Input disconnection Load Short-circuit .
detection current Approx. 0.1 uA Protection Provided
Input detection current | 0.25 mA Output range -
» Thermocouple input: 0.1°C/Q
Effect of conductor (100 Q or less per conductor) Overall accuracy B
resistance * Platinum resistance thermometer input: (25°C)
0.06°C/€ (20 Q or less per conductor)
Warm-up period 30 minutes Influence of
temperature -
Conversion time 50 ms per Unit (0 to 55°C)
» Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator
« Between sensor inputs: Power =
Dimensions 12 mm (W) x100 mm (H) x71 mm (D) Isolation method Trapsformer, Signal = Digital |splatpr
* No isolation between internal circuits and
CT inputs
« Between control output and internal circuit:
Photocoupler
« No isolation between control outputs
. . 20 MQ min. between isolated circuits (at 100 . . 510 VAC between isolated circuits for 1
Insulation resistance Dielectric strength } .
VDC) minute with a leakage current of 5 mA max.
1/0 power supply method Supplied from the NX bus. Carenticapacitviotiiibowey 10G: 0.1 A max. per terminal

supply terminals
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NX-TC

« Connected to a CPU Unit 1.45 W max. R T e e i ) N
NX Unit power consumption » Connected to Communications Coupler P 20 mA max.
Unit 1.10 W max. R B X
Weight 75 g max. .i.
Control output '_N)_Slt C
5 g -
£ 117 K 35
E 28 —
8 s OUT 1t02
= * Terminal block N
Py I0OG 1to2 X
1
Connector | VO power suppy + O V0 powerspply+] X Bue, | H
(left) /0 power supply - I/O power supply - | (right) g
Temperature sensor input
N = —
Circuit configuration Alto A2 = 3
Terminal 8 S S
block B1/TC1 to B2/TC2+ S % §
3 2 s
= —
B1/TC1 to B2/TC2- =
CT input
CTito2+ () Amplifier circuit[ .
g
©
'tl)'lernlzlnal Internal circuit g
oc GND o
£
CT1 to 2- VRer

Installation orientation and
restrictions

Mounting orientation:
» Connect to CPU Unit
Front mounting orientation is possible

« Connect to Communications Coupler Unit

Six orientations are possible
Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

Terminal connection diagram

page 27.
Additional 1/0 Temperature Control
Power Supply Unit Unit
NX-TC2405
Al B1 A1 B1
CT
— ov | 1ov | CT1+ | CTo+ -
! ! ! CT1- CT2-
— 106 | 106G | OUT1 | ouT2 Cold junction sensor
24VDC | ! ! ! 10G1 | 10G2 E*:lSSR m * Il?eomr;?/t etouch or
[ 1ov [ 1ov | CJi+,_| CJ1- :
' ' ! B1/TC14,| B2/TC2+ Resistance
[ 106 | 106G | B1/TCY]| B2/TC2 L thormometer
Lmm i1 Al A2 input
A8 B8
A8 B8 Thermocouple

input

1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.

*2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.

*3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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NX-TC

Temperature Control Unit (2-Channel Type) NX-TC2406

Unit name

Temperature Control Unit (2-Channel Type)

Model

NX-TC2406

Number of Channels

2 channels

Control type

Standard control

Number of points per channel

» Temperature input: 1 point per channel (2
points per Unit)

* CT input: None

* Control Output: 1 point per channel (2
points per Unit)

External connection terminal

Screwless clamping terminal block (16
terminals)

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

TC2406
TS

12

CT current input range

Input resistance

Connectable CTs

Maximum heater

current
CT
Input Resolution -
section | Qyerall accuracy -
(25°C)
Influence of
Indicators temperature -
(0 to 55°C)
Conversion time -—-
Control output type
and number of Voltage output for driving SSR, 1 point per
control outputs per | channel
channel
Internal /0 common | PNP
Control Period 0.1,0.2,0.5, 1 to 99s
Mar_npulated 510 +105%
variable
+ Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
e — * Platinum resistance thermometer input: Resolution -—-
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
:r;;:lléteconver5|on +20°C of the input range 2 Rated Voltage 24 VDC
Ab_solute maximum |, ., Operating Load 15 10 28.8 VDC
rating Voltage Range
. . Maximum load ; .
Input impedance 20 kQ min. Control e 21 mA per point, 42 mA per Unit
Output o | :
. o section aximum Inrus .
Resolution 0.1°C max. AT 0.3 A max. per point, 10 ms max.
Reference %0 Allowable load B
ISenstor accuracy resistance
npu
section | Temperature %2 Leakage current 0.1 mA max.
coefficient
Cold junction
compensation +1.2°C 2 %3 Residual voltage 1.5V max.
error
Input disconnection Load Short-circuit .
detection current Approx. 0.1 uA Protection Provided
Input detection current | 0.25 mA Output range -
» Thermocouple input: 0.1°C/Q
Effect of conductor (100 Q or less per conductor) Overall accuracy B
resistance * Platinum resistance thermometer input: (25°C)
0.06°C/€ (20 Q or less per conductor)
Warm-up period 30 minutes Influence of
- temperature
Conversion time 50 ms per Unit (0 to 55°C)
» Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator
Dimensions 12 mm (W) x100 mm (H) x71 mm (D) Isolation method * Between sensor inputs: Power =

Transformer, Signal = Digital isolator

« Between control output and internal circuit:
Photocoupler

« No isolation between control outputs

Insulation resistance

20 MQ min. between isolated circuits (at 100
VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute with a leakage current of 5 mA max.

1/0 power supply method

Supplied from the NX bus.

Current capacity of 1/0 power
supply terminals

10G: 0.1 A max. per terminal
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NX-TC

» Connected to a CPU Unit N
. . 1.25 W max. Current consumption from I/O
SbAL o Sl e « Connected to Communications Coupler power supply 20 mA max. X
Unit 0.95 W max. 1
Weight 75 g max. T
Control output r’hﬂ C
5 -
P =
% E_ _f_ ______ a é é
T %3
£ €%
9] 23 OUT1to2
IS o Terminal block N
: I0G 1102 X
1
NX B H
C ust O power supply + O 1/0 power supply + | NX Bus
Circuit configuration onnector Connectol T
(left) 1/0 power supply - /O power supply - | (right) C
Temperature sensor input
AtoA20) = E
3 o 1S4
Terminal L S S
block B1/TC1 to B2/TC2+ S % =
> ® c
g - o
B1/TC1 to B2/TC2- £

Mounting orientation:
« Connect to CPU Unit
Front mounting orientation is possible
« Connect to Communications Coupler Unit

Installation orientation and Six orientations are possible

restrictions s
Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

page 27.
Additional 1/0O Temperature Control
Power Supply Unit Unit
NX-TC2406
A1 B1 A1 B1
NC | NC
NC NC
I 10G 10G ouT1 | ouT? Cold junction sensor
Terminal connection diagram * Do not touch or
24 VDC I0G1 | 10G2 SSR m Do not 1
IOV IOV CJ1+ CJ1-
) B1/TC1+,[B2/TC2+ .
10G 10G B1/TC{|B2/TC2- P Resistance
= thermometer
_a_ ! Al A2 input
A8 B8 A8 B8
Y Thermocouple

input

1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.
*2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.
*3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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NX-TC

Temperature Control Unit (2-Channel Type) NX-TC2407

Unit name

Temperature Control Unit (2-Channel Type)

Model

NX-TC2407

Number of Channels

2 channels

Control type

Heating and cooling control

Number of points per channel

» Temperature input: 1 point per channel (2
points per Unit)

* CT input: None

* Control Output: 2 point per channel (4
points per Unit)

External connection terminal

Screwless clamping terminal block (16
terminals)

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

TC2407
TS

2

1
3 4

CT current input range

Input resistance

Connectable CTs

Maximum heater
current

CT
Input Resolution -
section | Qyerall accuracy -
(25°C)
Influence of
Indicators temperature -
(0 to 55°C)
Conversion time -
Control output type
and number of Voltage output for driving SSR, 2 point per
control outputs per | channel
channel
Internal /O common | PNP
Control Period 0.1,0.2,0.5, 1 to 99s
Manipulated * Heating: 0 to +105%
variable * Cooling: 0 to +105%
+ Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
e — * Platinum resistance thermometer input: Resolution -—-
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
:r;;:lléteconver5|on +20°C of the input range 2 Rated Voltage 24 VDC
Ab_solute maximum |, ., Operating Load 15 10 28.8 VDC
rating Voltage Range
. . Maximum load ; .
Input impedance 20 kQ min. Control e 21 mA per point, 84 mA per Unit
Output o | :
. o section aximum Inrus .
Resolution 0.1°C max. AT 0.3 A max. per point, 10 ms max.
Reference %0 Allowable load B
ISenstor accuracy resistance
npu
section | Temperature %2 Leakage current 0.1 mA max.
coefficient
Cold junction
compensation +1.2°C 2 %3 Residual voltage 1.5V max.
error
Input disconnection Load Short-circuit .
detection current Approx. 0.1 uA Protection Provided
Input detection current | 0.25 mA Output range -
» Thermocouple input: 0.1°C/Q
Effect of conductor (10022 or less per conductor) Overall accuracy B
resistance * Platinum resistance thermometer input: (25°C)
0.06°C/Q (20 Q or less per conductor)
Warm-up period 30 minutes Influence of
- temperature
Conversion time 50 ms per Unit (0 to 55°C)
» Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator
Dimensions 12 mm (W) x100 mm (H) x71 mm (D) Isolation method * Between sensor inputs: Power =
Transformer, Signal = Digital isolator
« Between control output and internal circuit:
Photocoupler
« No isolation between control outputs
T ey m—— 20 MQ min. between isolated circuits (at 100 Dielectric strength 510 VAC between isolated circuits for 1
VDC) 9 minute with a leakage current of 5 mA max.
1/0 power supply method Supplied from the NX bus. Eanenticapacitviotilibowey 10G: 0.1 A max. per terminal

supply terminals
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NX-TC

» Connected to a CPU Unit N
. . 1.30 W max. Current consumption from I/O
B G L » Connected to Communications Coupler power supply 20 mA max. X
Unit 1.00 W max. 1
Weight 75 g max. T
Control output
ut [~
£ |17 K 1Es —
— |17 |5
[ ARo)
5 5% OUT 1 to 4
iS) £ a 0 N
£ « Terminal block X
$ I0G 1to4 1
NX Bus N NX Bus
1/O power supply + I/O power supply + T
Circuit configuration Connector C_onnector
(left) 1/0 power supply - I/O power supply - | (right) C
Temperature sensor input
A1 to A2 = =
. 3 - 3]
Terminal o S S
block B1/TC1 to B2/TC2+ o © =
3 3 £
g - 2
B1/TC1 to B2/TC2- - £

Installation orientation and
restrictions

Mounting orientation:

« Connect to CPU Unit
Front mounting orientation is possible

» Connect to Communications Coupler Unit
Six orientations are possible

Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

page 27.
Additional I1/0 Temperature Control
Power Supply Unit Unit
NX-TC2407
A1 B1 A1 B1
— 1ov [ 1ov | ouT1 | ouT2 Ea

! ! ! 10G1 10G2 SSR

F— 106 | 10G | ouUT3 | OUT4 Cold junction sensor

el tion di | | | * Do not touch or
erminal connection diagram 24 VDG : : : 10G3 10G4 SSR m Do not &
[ ov | 1ov | CJ1+, | CJ1-
! ! : B1/TC14[B2/TC2S _
[ 106 | 106G | B1/TC1| B2/TC2- = ﬁleefﬁtoar?;?er
Lo 44 Al A2 input
A8 B8 A8 B8
Y Thermocouple

input

*1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.

2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.

*3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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Temperature Control Unit (2-Channel Type) NX-TC2408

Unit name

Temperature Control Unit (2-Channel Type)

Model

NX-TC2408

Number of Channels

2 channels

Control type

Standard control

Number of points per channel

» Temperature input: 1 point per channel (2
points per Unit)

* CT input: None

* Control Output: 1 point per channel (2
points per Unit)

External connection terminal

Screwless clamping terminal block (16
terminals)

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

TC2408
TS

12

CT current input range

Input resistance

Connectable CTs

Maximum heater
current

CT
Input Resolution -
section | Qyerall accuracy -
(25°C)
Influence of
Indicators temperature -
(0 to 55°C)
Conversion time -—-
Control output type
and number of .
Linear current output, one output per channel
control outputs per
channel
Internal /O common | ---
Control Period -—-
Mar_npulated 510 +105%
variable
+ Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
e — * Platinum resistance thermometer input: Resolution 1/10,000
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
:r;;:lléteconver5|on +20°C of the input range 2 Rated Voltage 24 VDC
Ab_solute maximum |, ., Operating Load 15 10 28.8 VDC
rating Voltage Range
Input impedance 20 kQ min. Control y:;:::'m load -
Output o | :
. o section aximum Inrus|
Resolution 0.1°C max. AT
Reference %0 Allowable load 350 Q or less, or greater than 350 Q but no
ISenstor accuracy resistance more than 600 Q %3
npu
section | Temperature %2 Leakage current -
coefficient
Cold junction
compensation +1.2°C 2 %4 Residual voltage -—-
error
Input disconnection Load Short-circuit
detection current Approx. 0.1 uA Protection -
Input detection current | 0.25 mA Output range 0to 20 mA, 4 to 20 mA
» Thermocouple input: 0.1°C/Q
Effect of conductor (100 Q or less per conductor) Overall accuracy +0.3% of full scale, but 1% of full scale at 0 to
resistance * Platinum resistance thermometer input: (25°C) 4 mA of 0 to 20 mA range
0.06°C/Q (20 Q or less per conductor)
Warm-up period 30 minutes Influence of
- temperature +0.3% (full scale)
Conversion time 50 ms per Unit (0 to 55°C)
» Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator
Dimensions 12 mm (W) x100 mm (H) x71 mm (D) Isolation method * Between sensor inputs: Power =
Transformer, Signal = Digital isolator
« Between control output and internal circuit:
Photocoupler
« No isolation between control outputs
T ey m—— 20 MQ min. between isolated circuits (at 100 Dielectric strength 510 VAC between isolated circuits for 1
VDC) g minute with a leakage current of 5 mA max.
1/0 power supply method Supplied from the NX bus. T T2 7 a7 ) (0 10G: 0.1 A max. per terminal

supply terminals
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NX-TC

» Connected to a CPU Unit N
0% (VIR (s (oSN e 1.25 W max. Current consumption from /O 20 MA max
P P « Connected to Communications Coupler power supply ’ X
Unit 0.95 W max. 1
Weight 75 g max. T
Control output
= ]
o .
S [ % -
e S
3 < OouT1t02 N
[ .
= Terminal block X
O10G1t02 A
NX Bus ) NX Bus H
/0 power supply + 1/0 power supply +
Circuit configuration Connector P PRy Connector T
(left) 1/O power supply - /O power supply - | (right) C
Temperature sensor input
A1l to A2 = 5
. 3 . o
Terminal o S 5
block B1/TC1 to B2/TC2+ 5 % =
> c
2 = 3
B1/TC1 to B2/TC2- - =

Mounting orientation:
» Connect to CPU Unit
Front mounting orientation is possible

. . . » Connect to Communications Coupler Unit
Installation orientation and Six orientations are possible

restrictions o
Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

page 27.
Additional 1/0 Temperature Control
Power Supply Unit Unit
NX-TC2408
A1 B1 Al B1
— 1ov [ 1ov | NC | NC
! : : SHT1 | SHT2
|__| 10G | 10G | oUT1 | ouT2 HCurentoutput+ Cold junction sensor
24VDC | ! ! . I0G1 | 10G2 H-Current output - * Do not touch or
Terminal connection diagram | 1oV | 1oV | CJi+ CJ1- remove.
: : : B1/TC1+|B2/TC24 | Resistance
| 106 | 10G | 17| B2/TC! thermometer
| j | Al A2 input
A8 B8 A8 B8 Thermocouple

input

If the allowable load resistance of the linear current output will be within the following range, short
SHT1 and SHT2 with a short-circuit cable.

o 350 Q < Allowed load resistance 600 Q

*1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.

2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.

*3. To use an allowable load resistance greater than 350 Q but not exceeding 600 Q, SHT1 and SHT2 must be shorted with a shorting cable.
For details, refer to the NX-series Temperature Control Units User’'s Manual (Cat. No. W523).

4. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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Temperature Control Unit (4-Channel Type) NX-TC3405

Unit name

Temperature Control Unit (4-Channel Type)

Model

NX-TC3405

Number of Channels

4 channels

Control type

Standard control

Number of points per channel

» Temperature input: 1 point per channel (4
points per Unit)

* CT Input: 1 point per channel (4 points per
Unit)

* Control Output: 1 point per channel (4
points per Unit)

External connection terminal

Screwless clamping terminal block (16 terminals
X 2)

1/0 refreshing method

Free-Run Refreshing

Indicators

TS indicator and output indicators

TC3405
#TS

CT current input range

0to 0.125 A

Input resistance

Approx. 2.7 Q

Connectable CTs

E54-CT1, E54-CT3, E54-CT1L, and E54-CT3L

Maximum heater

Sensor
Input
section

detection current

Input detection current

0.25 mA

Effect of conductor
resistance

* Thermocouple input: 0.1°C/Q
(100 Q or less per conductor)

* Platinum resistance thermometer input:
0.06°C/Q (20 Q or less per conductor)

Warm-up period

30 minutes

Conversion time

50 ms per Unit

Protection

1 2 50 AAC
current
3 4 CT -
Input Resolution 0.1A
section Overall accuracy o P
(25°C) +5% (full scale) £1 digit
Influence of
temperature +2% (full scale) £1 digit
(0 to 55°C)
Conversion time 50 ms per Unit
Control output type
and number of Voltage output for driving SSR, 1 point per
control outputs per | channel
channel
Internal /O common | PNP
Control Period 0.1,0.2,0.5, 1 to 99s
Manipulated
variable -5 to +105%
» Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
S * Platinum resistance thermometer input: Resolution -—-
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
:’;fl;;°°"vers'°" +20°C of the input range 32 Rated Voltage 24 VDC
Ab_solute maximum |, .5, Operating Load 1510 28.8 VDC
rating Voltage Range
Input impedance 20 kQ min. Control zl:::xrm e 21 mA per point, 84 mA per Unit
Output Maxi I h
Resolution 0.1°C max. section Caxmum nrus 0.3 A max. per point, 10 ms max.
urrent
Reference %0 Allowable load .
accuracy resistance
Temp_e_rature %2 Leakage current 0.1 mA max.
coefficient
Cold junction
compensation +1.2°C 2 %3 Residual voltage 1.5V max.
error
Input disconnection Approx. 0.1 uA Load Short-circuit Provided

Output range

Overall accuracy
(25°C)

Influence of
temperature
(0 to 55°C)

Dimensions

24 mm (W) x100 mm (H) x71 mm (D)

Isolation method

« Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator

« Between sensor inputs: Power =
Transformer, Signal = Digital isolator

* No isolation between internal circuits and
CT inputs

« Between control output and internal circuit:
Photocoupler

» No isolation between control outputs

Insulation

resistance

20 MQ min. between isolated circuits (at 100
VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute with a leakage current of 5 mA max.

1/0 power

supply method

Supplied from the NX bus.

Current capacity of 1/0 power
supply terminals

10G: 0.1 A max. per terminal
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NX-TC

« Connected to a CPU Unit 1.80 W max.

Current consumption from I/O

NX Unit power consumption » Connected to Communications Coupler s G 20 mA max.
Unit 1.35 W max. P pply
Weight 140 g max.
Control output A
nam]
5 =
g 38
E 23
S o
g 9 5 OUT1to4
£ ® Terminal block
Py I0G1to4
NX Bus
N
Connector | /0 power supply + ’C\I:z;(n?ml;?:tor
(left) 1/O power supply -

Circuit configuration

1/0 power supply +
1/0 power supply - (right)

Temperature sensor input

A1 to A4 = 3
35
. 2 S S
Terminal | B1/TC1 to B4/TC4+ & < T
block E; 2 £
g 2 15
B1/TC1 to B4/TC4- - =
CT input
CT1to 4+ Amplifier circuitH =
[$)
T inal A °
ermina rox. =
block 2.p7p9 [] IGn:\tlaE)nal circuit g
IS
CT1to 4- 4 Veer

Installation orientation and
restrictions

Mounting orientation:
« Connect to CPU Unit
Front mounting orientation is possible

« Connect to Communications Coupler Unit

Six orientations are possible
Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

Terminal connection diagram

page 27.
Additional 1/0 Temperature Control Unit
Power Supply Unit NX-TC3405
At BT | | At B1 Ct D1
- oV | 1oV | CT1+ | CT2+ | CTar | CT4xr I:EIT
i : ! CTi- | CT2- | CT3- | CT4-
—— 10G | 106G | ouT1 | ouT2 | ouTs | ouT4 Cold junction sensor
24VDC | ! : IOG1 | 10G2 | 10G3 | 10G4 %Rm*oo not touch or
[ 1ov [ 1ov | CJi+ | CJ1- | cJay | cJe- remove.
5 : i B1/TC1+ | B2/TC2+ | B3/TC3+,| B4/TCA4+
[ 106 | 106G | B1/TC1- | B2/TC2- | B3TC3| B4/TCA- L Resistance
' | =+ thermometer
R A A2 A3 || A4 input
A8 B8 | | A8 B8 C8 D8
> Thermocouple

input

1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.

2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
In order to distinguish left and right terminal blocks, each terminal block has either a letter "L" (left side) or "R" (right side) appended at the end
of a calibration control number.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.

3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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NX-TC

Temperature Control Unit (4-Channel Type) NX-TC3406

Unit name

Temperature Control Unit (4-Channel Type)

Model

NX-TC3406

Number of Channels

4 channels

Control type

Standard control

Number of points per channel

» Temperature input: 1 point per channel (4
points per Unit)

* CT input: None

* Control Output: 1 point per channel (4
points per Unit)

External connection terminal

Screwless clamping terminal block (16
terminals x 2)

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

TC3406
TS

2

CT current input range

Input resistance

Connectable CTs

Maximum heater

1 current
3 4 CT -
Input Resolution -
section | Qyerall accuracy -
(25°C)
Influence of
Indicators temperature -
(0 to 55°C)
Conversion time -—-
Control output type
and number of Voltage output for driving SSR, 1 point per
control outputs per | channel
channel
Internal /0 common | PNP
Control Period 0.1,0.2,0.5, 1 to 99s
Mar_npulated 510 +105%
variable
* Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
sens':)r %1 * Platinum resistance thermometer input: Resolution -—-
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
:r;;:lléteconver5|on +20°C of the input range 2 Rated Voltage 24 VDC
Ab_solute maximum |, ., Operating Load 15 10 28.8 VDC
rating Voltage Range
. . Maximum load ; .
Input impedance 20 kQ min. Control e 21 mA per point, 84 mA per Unit
Output o | :
. o section aximum Inrus| .
Resolution 0.1°C max. AT 0.3 A max. per point, 10 ms max.
Reference %0 Allowable load B
ISenstor accuracy resistance
npu
section | Temperature %2 Leakage current 0.1 mA max.
coefficient
Cold junction
compensation +1.2°C 2 %3 Residual voltage 1.5V max.
error
Input disconnection Load Short-circuit .
detection current Approx. 0.1 uA Protection Provided
Input detection current | 0.25 mA Output range -
» Thermocouple input: 0.1°C/Q
Effect of conductor (100 Q or less per conductor) Overall accuracy B
resistance * Platinum resistance thermometer input: (25°C)
0.06°C/Q (20 Q or less per conductor)
Warm-up period 30 minutes Influence of
- temperature
Conversion time 50 ms per Unit (0 to 55°C)
» Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator
Dimensions 24 mm (W) x100 mm (H) x71 mm (D) Isolation method * Between sensor inputs: Power =

Transformer, Signal = Digital isolator

« Between control output and internal circuit:
Photocoupler

« No isolation between control outputs

Insulation resistance

20 MQ min. between isolated circuits (at 100
VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute with a leakage current of 5 mA max.

1/0 power supply method

Supplied from the NX bus.

Current capacity of 1/0 power
supply terminals

10G: 0.1 A max. per terminal
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NX-TC

* Connected to a CPU Unit 1.70 W max.

Current consumption from I/O

NX Unit power consumption » Connected to Communications Coupler 20 mA max.
Unit 1.25 W max. power supply
Weight 140 g max.
Control output
"
:% [l =
2 |y 35
s 6T 53
= G 9 OUT 1to4
2 £ a
c « Terminal block
Py I0G1to04
nxBus o power supply + () 1/0 power supply + | NX Bus
. . " . Connector Connector
Circuit configuration
(left) 1/0 power supply - /0 power supply - | (right)
Temperature sensor input
Al to A4 = 5
3 = o
. £ S 5
Terminal | B1/TC1 to B4/TC4+ o ks ]
block 5 2 c
g - g
B1/TC1 to B4/TC4- - =

Installation orientation and
restrictions

Mounting orientation:
» Connect to CPU Unit
Front mounting orientation is possible

» Connect to Communications Coupler Unit

Six orientations are possible
Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

Terminal connection diagram

page 27.
Additional I1/0 Temperature Control Unit
Power Supply Unit NX-TC3406
A1 B1 A1 B1 C1 D1
— 1oV | oV | NC | NC [ NC | NC
! ! ! NC NC NC NC
—— 10G | 10G | OUT1 | ouT2 | OUT3 | OUT4 IilCold junction sensor
24 VDC . : . 10G1 10G2 | 10G3 | 10G4 SSRm* Do not touch or
[ 1ov | 1ov | CJ1+ | cu1- | coe+ | cJo- remove.
' 1 ' B1/TC1+ | B2/TC2+ | B3/TC3+| B4/TC4+ | .
| _10G | 10G | B1/TC1- | B2/TC2- | B3/TC3{| B4/TC4- tF:]erlrit;:\‘Z?er
oo A1 A2 A3 A4 input
A8 B8 A8 B8 C8 D8
Y Thermocouple

input

*1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.

*2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
In order to distinguish left and right terminal blocks, each terminal block has either a letter "L" (left side) or "R" (right side) appended at the end
of a calibration control number.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.

*3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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NX-TC

Temperature Control Unit (4-Channel Type) NX-TC3407

Unit name

Temperature Control Unit (4-Channel Type)

Model

NX-TC3407

Number of Channels

4 channels

control type

heating and cooling control

Number of points per channel

» Temperature input: 1 point per channel (4
points per Unit)

* CT input: None

* Control Output: 2 point per channel (8
points per Unit)

External connection terminal

Screwless clamping terminal block (16
terminals x 2)

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

TC3407
TS

2

CT current input range

Input resistance

Connectable CTs

Maximum heater
current

“ cT
6 Input Resolution --
8 section | Qyerall accuracy -
(25°C)
Influence of
Indicators temperature -
(0 to 55°C)
Conversion time -—-
Control output type
and number of Voltage output for driving SSR, 2 point per
control outputs per | channel
channel
Internal /0 common | PNP
Control Period 0.1,0.2,0.5, 1 to 99s
Manipulated * Heating: 0 to +105%
variable * Cooling: 0 to +105%
+ Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
e — * Platinum resistance thermometer input: Resolution -—-
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
:r;;:lléteconver5|on +20°C of the input range 2 Rated Voltage 24 VDC
Ab_solute maximum |, ., Operating Load 15 10 28.8 VDC
rating Voltage Range
. . Maximum load ) .
Input impedance 20 kQ min. Control e 21 mA per point, 168 mA per Unit
Output o | :
. o section aximum Inrus .
Resolution 0.1°C max. AT 0.3 A max. per point, 10 ms max.
Reference %0 Allowable load B
ISenstor accuracy resistance
npu
section | Temperature %2 Leakage current 0.1 mA max.
coefficient
Cold junction
compensation +1.2°C 2 %3 Residual voltage 1.5V max.
error
Input disconnection Load Short-circuit .
detection current Approx. 0.1 uA Protection Provided
Input detection current | 0.25 mA Output range -
» Thermocouple input: 0.1°C/Q
Effect of conductor (100 Q or less per conductor) Overall accuracy B
resistance * Platinum resistance thermometer input: (25°C)
0.06°C/Q (20 Q or less per conductor)
Warm-up period 30 minutes Influence of
- temperature
Conversion time 50 ms per Unit (0 to 55°C)
» Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator
Dimensions 24 mm (W) x100 mm (H) x71 mm (D) Isolation method * Between sensor inputs: Power =
Transformer, Signal = Digital isolator
« Between control output and internal circuit:
Photocoupler
« No isolation between control outputs
T ey m—— 20 MQ min. between isolated circuits (at 100 Dielectric strength 510 VAC between isolated circuits for 1
VDC) g minute with a leakage current of 5 mA max.
1/0 power supply method Supplied from the NX bus. T T2 7 a7 ) (0 10G: 0.1 A max. per terminal

supply terminals
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NX-TC

« Connected to a CPU Unit 1.75 W max. .
NX Unit power consumption » Connected to Communications Coupler ! Se e i (1 20 mA max. N
Unit 1.30 W max. TRl X
Weight 140 g max. -i-
Control output r’hﬂ C
e =
£ ly¥ 38
S S 5o
g L2
@ 25 OUT1to8
= * Terminal block N
I0G1t08 X
NX Bus :
Circuit configuration CGonnector VO pover supply + () VO power supply + ’C\liz)(nE:(S:tor H
(left) 1/0 power supply - /O power supply - | (right) T
Temperature sensor input
Alto A4 = 5 L
3 o e
. = 2 S
Terminal | B1/TC1 to B4/TC4+ 3] 3 %
block 5 2 c
g = g
B1/TC1 to B4/TC4- - =

Installation orientation and
restrictions

Mounting orientation:
« Connect to CPU Unit
Front mounting orientation is possible

« Connect to Communications Coupler Unit

Six orientations are possible
Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

Terminal connection diagram

page 27.
Additional 1/0 Temperature Control Unit
Power Supply Unit NX-TC3407
At B1 | | Al B1 Ct D1
— lov | ov | OUT1 | OUT2 | OUT3 | OUT4
i ! ! I0G1 | 10G2 | 10G3 [ 10G4 SSR
—— 10G | 106G | OUT5 | OUT6 | OUT7 | OUT8 Cold junction sensor
24VDC | . 5 I0G5 | 10G6 | 10G7 | 10G8 ESSRW* Do not touch or
[ 1ov [ 1oV | CJi+ | CJ1- | Cu2+ | cJ2- remove.
i | ! B1/TC1+ | B2/TC2+ | B3/TC3+,| B4/TC4+ _
[10G | 10G | BI/TC1- | B2/TC2- | B/TCE]| B4TCA- | Resistance
' ' ! = thermometer
! i ! A1 A2 A3 A4 input
A8 B8 | | A8 B8 C8 D8
> Thermocouple

input

1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.

*2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
In order to distinguish left and right terminal blocks, each terminal block has either a letter "L" (left side) or "R" (right side) appended at the end
of a calibration control number.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.

*3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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NX-TC

Temperature Control Unit (4-Channel Type) NX-TC3408

Unit name

Temperature Control Unit (4-Channel Type)

Model

NX-TC3408

Number of Channels

4 channels

Control type

Standard control

Number of points per channel

» Temperature input: 1 point per channel (4
points per Unit)

* CT input: None

+ Control Output: 1 point per channel (4
points per Unit)

External connection terminal

Screwless clamping terminal block (16
terminals x 2)

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

TC3408
TS

2

1
3 4

CT current input range

Input resistance

Connectable CTs

Maximum heater
current

CT -
Input Resolution -
section | Qverall accuracy .
(25°C)
Influence of
Indicators temperature -
(0 to 55°C)
Conversion time -—-
Control output type
and number of )
Linear current output, one output per channel
control outputs per
channel
Internal /O common | ---
Control Period -—-
Maplpulated 510 +105%
variable
» Thermocouple input: K, J, T, E, L, U, N, R,
Temperature S, B, C/W, PL Il
sens':r %1 * Platinum resistance thermometer input: Resolution 1/10,000
Pt100 (three-wire), JPt100 (three-wire),
Pt1000 (three-wire)
'r';ﬁ::“""e'sm" +20°C of the input range 32 Rated Voltage 24 VDC
Ab_solute maximum |, .5, Operating Load 15 t0 28.8 VDC
rating Voltage Range
. . Maximum load
Input impedance 20 kQ min. Control | current --
Output - I -
Resolution 0.1°C max. section XA (e -
Current
Reference %0 Allowable load 350 Q or less, or greater than 350 Q but no
Ise"stm' accuracy resistance more than 600 Q %3
npu
section | Temperature %2 Leakage current -
coefficient
Cold junction
compensation +1.2°C 2 %4 Residual voltage -—-
error
Input disconnection Approx. 0.1 uA Load Short-circuit B
detection current pprox. 9. Protection
Input detection current | 0.25 mA Output range 0to 20 mA, 4 to 20 mA
* Thermocouple input: 0.1°C/Q
Effect of conductor (100 Q or less per conductor) Overall accuracy +0.3% of full scale, but 1% of full scale at 0 to
resistance + Platinum resistance thermometer input: (25°C) 4 mA of 0 to 20 mA range
0.06°C/Q (20 Q or less per conductor)
Warm-up period 30 minutes Influence of
N N - temperature +0.3% (full scale)
Conversion time 50 ms per Unit (0 to 55°C)
« Between sensor inputs and internal
circuitry: Power = Transformer, Signal =
Digital isolator
Dimensions 24 mm (W) x100 mm (H) x71 mm (D) Isolation method * Between Sensor mpu_tS: .P(.)WS:r =
Transformer, Signal = Digital isolator
« Between control output and internal circuit:
Photocoupler
» No isolation between control outputs
. . 20 MQ min. between isolated circuits (at 100 . . 510 VAC between isolated circuits for 1
Insulation resistance Dielectric strength ’ .
VDC) minute with a leakage current of 5 mA max.
1/0 power supply method Supplied from the NX bus. G G ey o s 10G: 0.1 A max. per terminal

supply terminals
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« Connected to a CPU Unit N
. . 1.65 W max. Current consumption from /O
NXiUnitpowericonsumption » Connected to Communications Coupler power supply 30 mA max. X
Unit 1.25 W max. 1
Weight 140 g max. T
Control output C
= ]
o =
S 2 —
© °
s 2 (OO0OUT1to4
S Terminal block N
() 10G 110 4 X
1
NX Bus N NX Bus H
1/0 power supply + 1/0 power supply +
Circuit configuration Connector P PRy Connector T
(left) 1/0 power supply - /0 power supply - | (right) C
Temperature sensor input
Alto Ad - - R
= 3
. S S 5
Terminal | B1/TC1 to B4/TC4+ 5 5 -
block 5 2 S
o L =
[0)
B1/TC1 to B4/TC4- = =i

Mounting orientation:
» Connect to CPU Unit
Front mounting orientation is possible
i i i » Connect to Communications Coupler Unit
Installation orientation and Six orientations are possible

restrictions o
Limitation:

The cold junction compensation error is limited by the mounting orientation and the type or power consumption of the adjacent
Unit. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on

page 27.
Additional 1/0 Temperature Control Unit
Power Supply Unit NX-TC3408
Al B1 Al B1C1 D1
NC | NC [ NC | NC
. . . SHT1 | SHT2 | SHT3 | SHT4
— I0G OUT1 | OUT2 [ OUT3 | OUT4 |1 Current output + Cold junction sensor
24VDC| ! ! 10G1 | 10G2 | 10G3 | 1064 H-c " Do not touch
—— Current output -
or remove.
oV | 1oV CJ1+ | cJ1- | cJ2+ | cJ2- m
Terminal connection diagram ! ! ! B1/TC1+ | B2/TC2+ | B3/TC3+ | B4/TC4+ Resistance
10G B1/TC1- | B2/TC2- | B3/TC3|| B4/TC4- < thermometer
] i | A1 A2 A3 A4 ™ input
A8 B8 A8 B8 C8 D8 Thermocouple

input

If the allowable load resistance of the OUT1 and OUT2 linear current output will be within the
following range, short SHT1 and SHT2 with a short-circuit cable.

o 350 Q < Allowed load resistance 600 Q

If the allowable load resistance of the OUT3 and OUT4 linear current output will be within the
following range, short SHT3 and SHT4 with a short-circuit cable.

o 350 Q < Allowed load resistance 600 Q

1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 24.

*2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 25.
For thermocouple inputs, reference accuracy and cold junction compensation error are guaranteed for a set of a Temperature Control Unit and
a terminal block on which a cold junction sensor is mounted.
Be sure to use the terminal block and the Temperature Control Unit with the same calibration control number together.
A calibration control number is displayed both on the terminal block and the Unit.
In order to distinguish left and right terminal blocks, each terminal block has either a letter "L" (left side) or "R" (right side) appended at the end
of a calibration control number.
Make sure to return the terminal block to which a cold junction sensor is mounted and the Unit together.

*3. To use an allowable load resistance greater than 350 Q but not exceeding 600 €, either SHT1 and SHT2, or SHT3 and SHT4 must be shorted
with a shorting cable.
For details, refer to the NX-series Temperature Control Units User’'s Manual (Cat. No. W523).

k4. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 27.
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Input types
The settings are shown in the following table.
. . Change
Setting namesk1 DIl I TERTEeN Description Default el Unit application
software range timi
iming
. Sets the input type of sensors K o After Unit
Chl input type Ch[] Input Type connected to temperature input, 5: K-200 to 1300°C %2 No restart
#*1.[] represents the channel number.
2. The setting ranges are shown below. However, the 21, 22, and 23 input types can be used with Unit versions 1.2 and later.
Input types TN
Set values - Input indication range Remarks
Sensor Input setting range
0 Pt100 -200 to 850°C/-300 to 1500°F -220 to 870°C/-340 to 1540°F
1 Pt100 -199.9 to 500.0°C/-199.9 to 900.0°F | -219.9 to 520.0°C/-239.9 to 940.0°F
2 Pt100 -0.0 to 100.0°C/0.0 to 210.0°F -20.0 to 120.0°C/-40.0 to 250.0°F Resistance
thermometer
3 JPt100 -199.9 to 500.0°C/-199.9 to 900.0°F | -219.9 to 520.0°C/-239.9 to 940.0°F
4 JPt100 -0.0 to 100.0°C/0.0 to 210.0°F -20.0 to 120.0°C/-40.0 to 250.0°F
5 K -200 to 1300°C/-300 to 2300°F -220 to 1320°C/-340 to 2340°F
6 K -20.0 to 500.0°C/0.0 to 900.0°F -40.0 to 520.0°C/-40.0 to 940.0°F
7 J -100 to 850°C/-100.0 to 1500°F -120 to 870°C/-140 to 1540°F
8 J -20.0 to 400.0°C/0.0 to 750.0°F -40.0 to 420.0°C/-40.0 to 790.0°F
9 T -200 to 400°C/-300 to 700°F -220 to 420°C/-340 to 740°F
10 T -199.9 t0 400.0°C/-199.9 to 700.0°F | -219.9 to 420.0°C/-239.9 to 740°F
11 E -200 to 600°C/-300 to 1100°F -220 to 620°C/-340 to 1140°F
12 L -100 to 850°C/-100 to 1500°F -120 to 870°C/-140 to 1540°F
Thermocouple
13 U -200 to 400°C/-300 to 700°F -220 to 420°C/-340 to 740°F
14 U -199.9 t0 400.0°C/-199.9 to 700.0°F  |-219.9 to 420.0°C/-239.9 to 740°F
15 N -200 to 1300°C/-300 to 2300°F -220 to 1320°C/-340 to 2340°F
16 R 0 to 1700°C/0 to 3000°F -20 to 1720°C/-40 to 3040°F
17 S 0 to 1700°C/0 to 3000°F -20 to 1720°C/-40 to 3040°F
18 B 0 to 1800°C/0 to 3200°F -20 to 1820°C/-40 to 3240°F
19 C/W 0 to 2300°C/0 to 3200°F -20 to 2320°C/-40 to 3240°F
20 PLII 0 to 1300°C/0 to 2300°F -20 to 1320°C/-40 to 2340°F
21 Pt1000 -200 to 850°C/-300 to 1500°F -220 to 870°C/-340 to 1540°F
o o ° ° Resistance
22 Pt1000 -199.9 to 500.0°C/-199.9 to 900.0°F | -219.9 to 520.0°C/-239.9 to 940.0°F thermometer
23 Pt1000 0.0 to 100.0°C/0.0 to 210.0°F -20.0 to 120.0°C/-40.0 to 250.0°F
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Reference Accuracy and Temperature Coefficient Table

Reference accuracies and temperature coefficients are shown below by input type and measurement temperature.
To convert the temperature Unit from Celsius to Fahrenheit, use the following equation.
Fahrenheit temperature (°F) = Celsius temperature (°C) x 1.8 + 32

Input type icient °C/°
Set values put typ: Measuremen:t Reference accuracy °C (%) %2 Temperature coeefflment C/°C 3
Sensor Temperature range (°C) 1 temperature (°C) (ppm/°C *4)
-200 to 300 +1.0 (£0.1%) +0.1 (100 ppm/°C)
0 Pt100 -200 to 850 300 to 700 +2.0 (£0.2%) +0.2 (+200 ppm/°C)
700 to 850 +2.5 (+0.25%) +0.25 (¥250 ppm/°C)
-199.9 to 300.0 +0.8 (+0.12% +0.1 (150 ppm/°C
1 Pt100 -199.9 to 500.0 ¢ ) (+150 ppm/C) N
300.0 to 500.0 +0.8 (x0.12%) +0.2 (+300 ppm/°C) X
2 Pt100 0.0 to 100.0 0.0 to 100.0 +0.8 (+0.8%) +0.1 (+1000 ppm/°C) .
-199.9 to 300.0 +0.8 (£0.12%) +0.1 (150 ppm/°C) H
3 JPt100 -199.9 to 500.0
300.0 to 500.0 +0.8 (£0.12%) +0.2 (300 ppm/°C) T
4 JPt100 0.0 to 100.0 0.0 to 100.0 +0.8 (+0.8%) +0.1 (+1000 ppm/°C) C
-200 to -100 +0.15 (+100 ppm/°C)
5 K -200 to 1300 -100 to 400 +1.5 (£0.1%) +0.30 (+200 ppm/°C)
400 to 1300 +0.38 (+250 ppm/°C)
-20.0 to 400.0 +0.30 (+600 ppm/°C)
6 K -20.0 to 500.0 +1.0 (£0.2%)
400.0 to 500.0 +0.38 (+760 ppm/°C)
-100 to 400 +1.4 (x0.15%) +0.14 (150 ppm/°C)
7 J -100 to 850
400 to 850 +1.2 (x0.13%) +0.28 (+300 ppm/°C)
8 J -20.0 to 400.0 -20.0 to 400.0 +1.0 (0.24%) +0.14 (350 ppm/°C)
-200 to -100 +0.30 (+500 ppm/°C)
9 T -200 to 400 +1.2 (£0.2%)
-100 to 400 +0.12 (+200 ppm/°C)
-199.9 to -100.0 +0.30 (+500 ppm/°C)
10 T -199.9 to 400.0 +1.2 (£0.2%)
-100.0 to 400.0 +0.12 (+200 ppm/°C)
-200 to 400 +1.2 (£0.15%) +0.12 (150 ppm/°C)
11 E -200 to 600
400 to 600 +2.0 (£0.25%) +0.24 (300 ppm/°C)
-100 to 300 +1.1 (£0.12%) +0.11 (120 ppm/°C)
12 L -100 to 850 300 to 700 +0.22 (+240 ppm/°C)
+2.2 (+0.24%)
700 to 850 +0.28 (+300 ppm/°C)
13 U -200 to 400 -200 to 400 +1.2 (0.2%) +0.12 (200 ppm/°C)
14 u -199.9 to 400.0 -199.9 to 400.0 +1.2 (20.2%) +0.12 (200 ppm/°C)
-200 to 400
+0.30 (+200 ppm/°C)
15 N -200 to 1300 400 to 1000 +1.5 (x0.1%)
1000 to 1300 +0.38 (+250 ppm/°C)
0 to 500 +1.75 (x0.11%)
16 R 0 to 1700 500 to 1200 +0.44 (+260 ppm/°C)
+2.5 (+0.15%)
1200 to 1700
17 S 0 to 1700 0to 1700 +2.5 (+0.15%) +0.44 (+260 ppm/°C)
Reference accuracy Reference accuracy
0 to 400
cannot be guaranteed cannot be guaranteed
18 B 010 1800 400 to 1200 +3.6 (£0.2%) +0.45 (+250 ppm/°C)
1200 to 1800 +5.0 (+0.28%) +0.54 (+300 ppm/°C)
0 to 300 +1.15 (20.05%)
300 to 800 +2.3 (£0.1%) +0.46 (+200 ppm/°C)
19 C/wW 0 to 2300
800 to 1500
+3.0 (£0.13%)
1500 to 2300 +0.691 (+300 ppm/°C)
0 to 400 +1.3 (20.1%) +0.23 (200 ppm/°C)
20 PLII 0 to 1300 400 to 800 +0.39 (+300 ppm/°C
+2.0 (£0.15%)
800 to 1300 +0.65 (+500 ppm/°C)
-200 to 300 +1.0 (20.1%) +0.1 (£100ppm/°C)
21 Pt1000 -200 to 850 300 to 700 +2.0 (0.2%) +0.2 (+200ppm/°C)
700 to 850 +2.5 (+0.25%) +0.25 (+250ppm/°C)
-199.9 to 300.0 +0.1 (£150ppm/°C)
22 Pt1000 -199.9 to 500.0 +0.8 (£0.12%)
300.0 to 500.0 +0.2 (+300ppm/°C)
23 Pt1000 0.0 to 100.0 0.0 to 100.0 +0.8 (£0.8%) +0.1 (£1000ppm/°C)

*1. The decimal point position of the various input types is "no decimal point" or

"decimal point 1 digit". When calculating measured value error,

round up calculation results in accordance with the decimal point position of the temperature range.
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2. The overall accuracy of the Temperature Control Unit is guaranteed for a set consisting of a cold junction sensor that is mounted on the terminal
block and a Temperature Control Unit. Be sure to use the terminal block and Temperature Control Unit with the same calibration control number
together. For the 24mm width model, also be sure the left and right terminal blocks are correctly attached.

H
L N~ ——V ]
“ 1
H
i
5 = 5
1 f \ o
Calibration control number
label
r— ==
oo 2405 DDMY'Y X###4:
Lot No. DDMYYXdHH## |
T Calibration control
Calibration control number
number

3. 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 for thermocouple inputs..
Overall accuracy = Reference accuracy + Temperature characteristic x Change in the ambient temperature + Cold junction compensation error
For resistance thermometer inputs, there is no cold junction compensation error.
(Calculation example)

» Conditions

Item Description
Ambient temperature 30°C
Measured value 100°C
Thermocouple K: -200 to 1300°C

» The characteristic values are formulated from the datasheet or reference accuracy and temperature coefficient
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
=11.5°C +(+0.30°C/°C) x 5 deg + +1.2°C
=14.2°C
-200 to 1300°C without decimal point. the calculation result is round up after the decimal point.
Then the overall accuracy is +5°C.

4. The ppm value is for the full scale of the temperature range.
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Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type

This section describes the cold junction compensation errors for thermocouple inputs, which differ by installation orientation of this Unit, type of
adjacent Units, and current consumed by the adjacent Units.

When the Adjacent Units are Temperature Control Units

This section describes the cold junction compensation errors when the adjacent Units are Temperature Control Units. The error differs by
installation orientation.

O-H-XZ

(a) For upright installation
The cold junction compensation error is +1.2°C.

However, there are exceptions depending on the input type and temperature. Those conditions and the cold junction compensation error are

as in the table below. N
Input type and temperature range Cold junction compensation error X

T below -90°C !

J, E, Kand N below -100°C +3.0°C ¥

U, L and PLII

R and S below 200°C C

B below 400°C Not guaranteed

C/w +3.0°C

(b) For other than upright installation
The cold junction compensation error is +4.0°C.

However, there are exceptions depending on the input type and temperature. Those conditions and the cold junction compensation error are
as in the table below.

Input type and temperature range Cold junction compensation error
T below -90°C
J, E, Kand N below -100°C R
U, Land PLII $7.0°C
R and S below 200°C
B below 400°C Not guaranteed
C/W +9.0°C

When the Adjacent Units are not Temperature Control Units

This section describes the cold junction compensation errors when the adjacent Units are not Temperature Control Units. The error differs by the
installation orientation and power consumption by the 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 exceptions depending on the input type and temperature. Those conditions and the cold junction compensation error are
as in the table below.

Input type and temperature range Cold junction compensation error
T below -90°C
J, E, Kand N below -100°C R
U, Land PLII 3.0°C
R and S below 200°C
B below 400°C Not guaranteed
C/W +3.0°C

(b) 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 consumption 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 exceptions depending on the input type and temperature. Those conditions and the cold junction compensation error are
as in the table below.

Input type and temperature range Cold junction compensation error
T below -90°C
J, E, Kand N below -100°C R
U, L and PLII £7.0°C
R and S below 200°C
B below 400°C Not guaranteed
C/w +9.0°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.

(d) The power consumption of adjacent Units
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.

27
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Version Information

Connected to a CPU Unit

Refer to the user's manual for the CPU Unit for details on the CPU Units to which NX Units can be connected.

NX Unit Corresponding version *1
Model Unit Version CPU Unit Sysmac Studio

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC2405

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC2406

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC2407

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC2408

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

Ver.1.13

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC3405

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC3406

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC3407

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

Ver.1.0 Ver.1.21

Ver.1.1 Ver.1.22
NX-TC3408

Ver.1.2 Ver.1.30

Ver.1.3 Ver.1.40

*%1. Some Units do not have all of the versions given in the above table. If a Unit does not have the specified version, support is provided by the
oldest available version after the specified version. Refer to the user's manuals for the specific Units for the relation between models and
versions.
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Connected to a Communications EtherCAT Coupler Unit N
NX Unit Corresponding version 1 X
1
Model Unit Version EtherCAT Coupler Unit CPU Unit or Industrial PC Sysmac Studio T
Ver.1.0 Ver.1.21 C
Ver.1.1 Ver.1.22
NX-TC2405
Ver.1.2 Ver.1.30
Ver.1.3 Ver.1.40
Ver.1.0 Ver.1.21
Ver.1.1 Ver.1.22 N
NX-TC2406
Ver.1.2 Ver.1.30 X
Ver.1.3 Ver.1.40 1
Ver.1.0 Ver.1.21 H
Ver.1.1 Ver.1.22 T
NX-TC2407 C
Ver.1.2 Ver.1.30
Ver.1.3 Ver.1.40
Ver.1.0 Ver.1.21
Ver.1.1 Ver.1.22
NX-TC2408
Ver.1.2 Ver.1.30
Ver.1.3 Ver.1.40
Ver.1.0 2 Ver. 1.05
Ver.1.0 Ver.1.21
Ver.1.1 Ver.1.22
NX-TC3405
Ver.1.2 Ver.1.30
Ver.1.3 Ver.1.40
Ver.1.0 Ver.1.21
Ver.1.1 Ver.1.22
NX-TC3406
Ver.1.2 Ver.1.30
Ver.1.3 Ver.1.40
Ver.1.0 Ver.1.21
Ver.1.1 Ver.1.22
NX-TC3407
Ver.1.2 Ver.1.30
Ver.1.3 Ver.1.40
Ver.1.0 Ver.1.21
Ver.1.1 Ver.1.22
NX-TC3408
Ver.1.2 Ver.1.30
Ver.1.3 Ver.1.40

1. Some Units do not have all of the versions given in the above table. If a Unit does not have the specified version, support is provided by the
oldest available version after the specified version. Refer to the user's manuals for the specific Units for the relation between models and

versions.

*%2. When you connect the Unit to a master of other manufacturer, use an EtherCAT Coupler Unit with Unit version 1.5 or later.
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Connected to a Communications EtherNet/IP Coupler Unit

NX Unit Corresponding versions1
Application with an NJ/NX/NY-series Controller %2 Application with an CS/CJ/CP-series PLC 3
Model Unit Version | EtherNet/IP CPU Unit or : EtherNet/IP . NX-I0
Coupler Unit Industrial PC Sysmac Studio Coupler Unit Sysmac Studio Configurator

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC2405

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC2406

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC2407

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC2408

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

Ver.1.2 Ver.1.14 Ver.1.2

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC3405

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC3406

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC3407

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

Ver.1.0 Ver.1.21 Ver.1.21 Ver.1.21

Ver.1.1 Ver.1.22 Ver.1.22 Ver.1.22
NX-TC3408

Ver.1.2 Ver.1.30 Ver.1.30 Ver.1.21

Ver.1.3 Ver.1.40 Ver.1.40 Ver.1.22

*1. Some Units do not have all of the versions given in the above table. If a Unit does not have the specified version, support is provided by the
oldest available version after the specified version. Refer to the user's manuals for the specific Units for the relation between models and
versions.

2. 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.

*3. Refer to the user's manual of the EtherNet/IP Coupler Unit for the Unit versions of CPU Units and EtherNet/IP Units corresponding to EtherNet/
IP Coupler Units.
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NX-TC

External Interface

Temperature Control Unit

NX-TC2405/2406/2407/2408 (2 Ch Type)
12mm Width

O-H-XZ

O-4I-XZ

NX-TC3405/3406/3407/3408 (4 Ch Type)
24mm Width

(B)

RS
=
=
=S A
-

(@

e

-.'7/
e

‘.-/
=

Letter Item Specification
(A) | Marker attachment locations The locations where markers are attached. The markers made by OMRON are installed for the
factory setting. Commercially available markers can also be installed.
(B) | NX bus connector This connector is used to connect each Unit.
C Unit hookup guides These guides are used to connect two Units.
9 9
(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.
(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.

U]

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.

()

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 terminal 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.
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NX-TC

Terminal Blocks

(A) x

i
P DN
A1 B1
A2 B2 ©
A3 B3
Ad B4
A5 B5
A6 B6
A7 B7
A8 =T; B8
8]
12 mm width 24 mm width
16 terminals 16 terminals x 2

Letter Item Specification

Terminal numbers for which A to D indicate the column, and 1 to 8 indicate the line are displayed.
The terminal number is a combination of column and line, i.e. A1 to A8 and B1 to B8.

(A) Terminal number For models of 24 mm width, A1 to A8 and B1 to B8 are terminal number of the left terminal block, C1 to

indications C8 and D1 to D8 are terminal numbers of the right terminal block.

The terminal number indications are the same regardless of the number of terminals on the terminal
block.

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

(©) Terminal holes The wires are inserted into these holes.
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NX-TC

Applicable Wires

Using Ferrules

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

Observe the application instructions for your ferrules for the wire stripping length when attaching ferrules.
Always use plated one-pin ferrules. Do not use unplated ferrules or two-pin ferrules.

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

O-H-XZ

O-4I-XZ

. Ferrule Applicable wire S
Terminal type Manufacturer model (mm? (AWG)) Crimping tool
AI0,34-8 | 0.34 (#22)
Al0,5-8
Al0.5-10 0.5 (#20)
_ Al0,75-8
Terminals other than Al0.75-10 0.75 (#18) Phoenix Contact (The figure in parentheses is the applicable wire
ground terminals Phoenix Contact ’ size.)
Al1,0-8 1.0 (#18) CRIMPFOX 6 (0.25 to 6 mm2, AWG24 to 10)
Al1,0-10
Al1,5-8
A1 510 1.5 (#16)
Ground terminals Al2,5-10 2.0%
HO.14/12 | 0.14 (#26)
H0.25/12 | 0.25 (#24)
HO0.34/12 0.34 (#22)
HO0.5/14
0.5 (#20
T inals other th H0.5/16 ( ) Weidmuller (The fi i th is th licable wi ize.)
erminals other than . eidmuller (The figure in parentheses is the applicable wire size.
ground terminals | Vveidmuller HO.78M4 14 75 (#18) PZ6 Roto (0.14 to 6 mm2, AWG 26 to 10)
H0.75/16
H1.0/14
1. 1
H1.0/16 0 (#18)
H1.5/14
H1.5/16 1.5 (#16)

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

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.

Finished Dimensions of Ferrules

1.6 mm max. (except ground terminals)

2.0 mm max. (ground terminals)

Using Twisted Wires/Solid Wires
If you use the twisted wires or the solid wires, use the following table to determine the correct wire specifications.

//gjo mm

/|/I/2.4 mm max. (except ground terminals)

2.7 mm max. (ground terminals)

Terminals Wire type
Twisted wires Solid wire Wire size Cor!duFtor Ftipti
(stripping length)
Classification Current capacity Plated | Unplated | Plated | Unplated
2 Aorless Possible | Possible | Possible
. Greater than Possible Possible
All terminals except 0.08 to 1.5 mm?
ground terminals 2Aand 4 Aorless Not *1 Not AWG28 to 16 81010 mm
Greater than Possible | Possible | Not Possible
4 A *1 Possible
Ground terminals - Possible | Possible ZZSS'bIe i(z)ssmle 2.0 mm? 9to 10 mm

*1. Secure wires to the screwless clamping terminal block. Refer to the Securing Wires in the USER'S MANUAL for how to secure wires.
2. With the NX-TB[IIC11 Terminal Block, use twisted wires to connect the ground terminal. Do not use a solid wire.

I NN\
]

Conductor length (stripping length)
Note: <Additional Information> If more than 2 A will flow on the wires, use plated wires or use ferrules.
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NX-TC
Dimensions (Unit/mm)

Temperature Control Unit

NX-TC2405/2406/2407/2408 (2 Ch type)
12 mm Width

141
12.0

1.5 - =

A B
g
m% °
1.5 65.2
71
80
NX-TC3405/3406/3407/3408 (4 Ch type)
24 mm Width
15 0.55* .
E l X 174
Og
g
e — °
15 65.2
71
80
Related Manual
Cat. No. s erif:l Manual name Application Description
number
. , . . The hardware, setup methods, and
NX-series User's Manual Learning how to use NX-series . ’ . ’
H228 NX-TCLOUO Temperature Control Units Temperature Control Units functions o_f the NX-serl_es Temperature
Control Units are described.
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NX-series Advanced Temperature Control Units

NX-HTC

Combining Space-Saving Design and
Advanced Temperature Controllability

» Capable of controlling up to 8 loops (channels) in 30 mm width.
» Corresponds to a resolution of 0.01°C.
(Thermocouple K: -50.00 to 700.00°C,
Pt100: -200.00 to 500.00°C)
* Features the ability to detect variations in temperature profiles caused
by unpredictable disturbances.
(Feature Visualization)

* Features the ability to suppress temperature variations caused by
regular disturbances. (Disturbance Suppression)

NX-HTC-3510-5 NX-HTC-4505-5

Features

* Build-in 4-or 8-loop (Ch) PID control or ON/OFF control functions not required temperature control programming
» With heater burnout alarm is available

 Available with universal inputs: thermocouple input, platinum resistance thermometer input and analog input
» Reduces man-hours for wiring by using an Connector-Terminal Block Conversion Unit

Sysmac is a trademark or registered trademark of OMRON Corporation in Japan and other countries for OMRON factory automation products.
EtherCAT® is a registered trademark and patented technology, licensed by Beckhoff Automation GmbH, Germany.
EtherNet/IP™ is a trademark of ODVA.

Other company names and product names in this document are the trademarks or registered trademarks of their respective companies.
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NX-HTC
System Configurations

Connected to a CPU Unit

The following figure shows a system configuration when NX Units are connected to an NX-series CPU Unit.

Support software
(Sysmac Studio) ® CPU Rack

NX-series CPU Unit
NX1P2-CJ000000

EtherNet/IP™ port

1
1
1
1
1
Connection to built-in |
1
1
1
1
1

Built-in EtherCAT® port )
| NX Units End Cover

EtherCAT Slave Terminal

EtherCAT L\ @I Faval S

EDEHER

W
NX Units

EtherCAT Coupler Unit

Connected to an EtherCAT Coupler Unit

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

Support software * EtherCAT master
] NJ/NX-series CPU Unit, NY-series Industrial PC, or
master from another manufacturer

N
L

aifl

[a] &]

ESI files ~ = = =T
Built-in EtherCAT® port
Support software Communications cable | @EtherCAT Slave Terminal

Ethernet cables = mmmmmm s e e - m - -
1 NX Series :
. ! EtherCAT Coupler Unit .
Peripheral USB port. : NX-ECC200] .
1
f Connection to peripheral USB 1 = BN :
N port on EtherCAT Coupler Unit : Eﬂ'-" .
! - 1 :
ESl files ' <~ |

1
! / End Cover
i NXUnits |
| o e e e e e e e e e e e e e e e e

% The connection method for the Sysmac Studio depends on the model of the CPU Unit or Industrial PC.

Note: To check whether NX Units can be connected to your CPU Unit or Communications Coupler Unit, refer to the user's manual for the CPU
Unit or Communications Coupler Unit.
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Model Number Structure

NX-HTC

NX-HTCOOO -

mae @ @

(1) Number of points

No. Specification
4 points
8 points
(2) /0 type
No. Sensor type
Universal inputs
5 (thermocouple, platinum resistance thermometer,

analog voltage, analog current)

(3) /O type

O-H-XZ

O—-I-XZ

Output

Number of CT input

1/0 Refreshing

No. Control Output Number of output points per channel Methods
points per channel
05 Standard control Voltage output (for driving SSR) 1 point per channel 1 point per channel
. X Voltage output (for driving SSR) 1 point per channel . Free-R'un
10 Heating/cooling control 1 point per channel refreshing

Linear current output

1 point per channel

(4) External connection terminal

No.

External connection terminal

5

MIL connector
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NX-HTC
Ordering Information

Applicable standards

Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each model.

Advanced Temperature Control Units

Specification
Unit type Product name | Number A I/o Model
bl of Input type Output cgu:\r::?tt g;l‘ I:";i't"t Control type Cont\iI:ll:wn refreshing
channels pacity pacity method
Advanced
Temperature Voltage
Control Units output
4Ch type (for driving
SSR)
. ’ Heating and NX-
4Ch 4 points | 4 points Cooling Control HTC3510-5
Linear
Universal inputs current
NX Series (thermocouple, output
Advanced platinum
. Free-Run
Temperature resistance 50 m sec refreshin
Control Advanced thermometer, 9
Units Temperature analog voltage,
Control Units analog current)
8Ch type
Voltage
output . ) Standard NX-
8Ch (for driving | &Points | 8 points Control HTC4505-5
SSR)
Optional Products
Product name Specification Model
Cold Junction Sensor For NX-HTC only 31 NX-AUX03
*1. The cold junction sensor is inlcuded in NX-HTC and cannot be used for NX-TC.
Make a purchase only when the sensor is damaged or lost.
Product name Specification Model
Hole diameter: 5.8 mm E54-CT1
Hole diameter: 5.8 mm E54-CT1L %2
Current Transformer (CT)
Hole diameter: 12.0 mm E54-CT3
Hole diameter: 12.0 mm E54-CT3L %2

*2. Lead wires are included with these CTs. If UL certification is required, use these CTs.

Accessories

Cold Junction Sensor (NX-AUX03)
One cold junction sensor is included in each Advanced Temperature Control Unit.
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General Specifications

NX-HTC

Item

Specification

Enclosure

Mounted in a panel

Grounding method

Ground to 100 Q or less

Operating
environment

Ambient operating temperature

0to 55°C

Ambient operating humidity

O-H-XZ

10 to 95% (with no condensation or icing)

Atmosphere

Must be free from corrosive gases.

Ambient storage temperature

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

Altitude

2,000 m max.

Pollution degree

Pollution degree 2 or less: Conforms to IEC 61010-2-201.

Noise immunity

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

Overvoltage category

Category II: Conforms to IEC 61010-2-201.

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/s?

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

O—-I-XZ

Shock resistance

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

Insulation resistance

Refer to individual specifications of each NX Unit.

Dielectric strength

Refer to individual specifications of each NX Unit.

Applicable standards

cULus: Listed (UL 61010-2-201), UL121201,
EU: EN 61131-2, RCM, KC: KC Registration, UKCA

% Refer to the OMRON website (www.ia.omron.com) or ask your OMRON representative for the most recent applicable standards for each model.
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NX-HTC

List of Functions

Function name

Description

Applicable Units

With this I/O refreshing method, the refresh cycle of the NX bus and the

Free-Run Refreshing I/0 refresh cycles of the NX Units are asynchronous. All models
This function disables control processing, error detection, and output for
Selecting Channel To Use unused channels. The conversion time for its own Unit will not be All models
shortened even if errors are disabled.
This function sets the following input type of sensor input which is
Inout Type Settin connected to the temperature input. All models
put Typ 9 Thermocouple, platinum resistance thermometer, or analog (current: 4
to 20 mA /0 to 20 mA, voltage: 1to5V/0to 5V /0to 10 V)
Temperature Unit Setting This function sets the temperature units for measured values to °C Al models
(°CI°F) (Celsius) or °F (Fahrenheit).
This function sets the number of digits displayed after the decimal point for INT type
Decimal Point Position parameters of measured values, set points and alarm values (including alarm upper
h / lower limits). If the decimal point position for the above-mentioned parameters is | All models
Setting R . . . . ; "
fixed in a host device, design changes concerning the decimal point position can be
absorbed when replacing a third-party temperature control Unit.
) Cold Junction Compensation This function enables or disables cold junction compensation using the
Input Functions . P cold junction sensor that is mounted on the terminal block when a All models
Enable/Disable Setting ) .
thermocouple input is used.
This function corrects measured values. When there are variations in
Temperature Input the sensor or when there is a difference in measured value from other
. o . . : ; All models
Correction measuring instruments. One-point correction and two-point correction
methods are provided.
Input Digital Filter This function sets the time constant applled to the first-order lag operation filter All models
so that the noise components mixed with the measured value are eliminated.
Measuring the Ambient This function measures the temperature around the terminals of the All models
Temperature Around Terminals | Advanced Temperature Control Unit.
Analog Input Setting This functlon_l_s for analog input and sets the scaling to use the phys_lca_l All models
analog quantities of current and voltage as inputs for the control application.
This control function uses a preset set point to turn off the control output
ON/OFF Control when the temperature reaches the set point during control. All models
PID control is a combination of proportional (P) control, integral (1) control,
PID Control and differential (D) control. It is a control function that feeds back the All models

Control Processing

detected value to the set point so that they conform to each other.

Heating/Cooling Control

This function controls both heating and cooling.

Heating/cooling
control type
models

Run or Stop Controls

This function starts and stops temperature control.

All models

Direct/Reverse Operation

This function specifies direct or reverse operation.

All models

Manual MV (Manual
Manipulated Variable)

This function outputs the specified manipulated variable during PID
control.

All models

MV at Error

This function outputs a fixed manipulated variable when a Sensor
Disconnected Error occurs.

All models

MV Limit

This function adds a limit to the manipulated variable calculated by PID
control and outputs it.

All models

Load Rejection MV

The load rejection means that the connection to the Advanced
Temperature Control Unit is interrupted due to a communications error
between the CPU Unit and the Communications Coupler Unit host or
due to an error on the NX bus.

This function performs a preset output operation if any of the following

problems occur.

- The Advanced Temperature Control Unit connected to the CPU Unit
cannot receive the output setting values from the CPU Unit due to an
NX bus error or CPU watchdog timer error.

- The Slave Terminal cannot receive the output setting values due to a
communications error between the Advanced Temperature Control
Unit and the Communications Coupler Unit host or due to an error on
the NX bus.

All models

Load Short-circuit Protection

The load short-circuit means that an external device (SSR) connected
to the voltage output (for driving SSR) of the Advanced Temperature
Control Unit is shortcircuited.

The load short-circuit protection is a function of the Advanced
Temperature Control Unit with voltage output (for driving SSR), which
protects output circuits of the Advanced Temperature Control Unit when
an external device (SSR) connected to the voltage output (for driving
SSR) is shortcircuited.

Models with
voltage output
(for driving SSR)

MV Branch

The manipulated variables calculated by the slope or offset are output
to the branch-destination channel based on the manipulated variables
of the branch-source channel.

Standard control
type models

Disturbance Suppression
(Pre-boost)

This function suppresses temperature variations by adding a preset
manipulated variable before temperature variations occur due to a
disturbance.

Standard control
type models
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Function name

Description

Applicable Units

Tuning

AT (Autotuning)

This is a tuning method that derives the PID constant. This function
automatically calculates the PID constant by the limit cycle method
according to the characteristics of the control target.

All models

D-AT
(Disturbance Autotuning)

This function automatically calculates disturbance suppression (Pre-
boost) function parameters such as FF waiting time, FF operation time,
and FF segments 1 to 4 manipulated variables.

Standard control
type models

Control Output

Control Period

This function sets the period when the ON/OFF time ratio is changed for
voltage output (for driving SSR) in time-proportional operation.

Models with
voltage output
(for driving SSR)

Minimum Output ON/OFF
Band

This function specifies the minimum ON/OFF bands for the heating side
control output or the cooling side control output. This function can be
used to prevent deterioration of mechanical relays when mechanical
relays are used in the actuators connected to the output terminals.

Models with
voltage output
(for driving SSR)

Outout Sianal Range Settin This function sets the output signal range of the linear current output. :\i/rll(;iilzﬂ':ehnt
P 9 9 9| You can specify 4 to 20 mA or 0 to 20 mA. output

Function for detecting a deviation or an error in the measured value as

Temperature Alarms an alarm. Alarm operation corresponding to the use can be performed | All models
by selecting “Alarm type”.
Function for detecting, as an alarm, the error location in the control loop

LBA when there is no change in the measured value while a control deviation

(Loop Burnout Alarm) equal to or more than the threshold value exists between the set point | All models

P and the measured value. This function can be used only for temperature
input.
Error Detection Sensor Disconnection This function detects disconnections in temperature sensors. It also

detects that the measured value of the temperature sensor is outside | All models

Detection

the input indication range.

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.

Models with CT
input

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 SSR failure detection current. An SSR failure is a failure that is
caused by an SSR short-circuit.

Models with CT
input

Predictive
maintenance

Feature Visualization

This function enables monitoring of features (as feature data) appearing
in the control waveform of set point and disturbance responses.

All models

OmRON
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NX-HTC

Individual Specifications

Advanced Temperature Control Units (4-Channel Type) NX-HTC3510-5

Unit name

Advanced Temperature Control Units
(4-Channel Type)

Model

NX-HTC3510-5

Number of Channels

4 channels

Control type

Heating and cooling control

Number of points per
channel

« Universal inputs: 1 point per channel (4
points per Unit)

* CT Input: 1 point per channel (4 points per
Unit)

« Control Output: 2 points per channel (8
points per Unit)

External connection terminal

MIL connector 34 poles, 2 rows 4

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

CT current input

0t00.125 A
range
HTC3510-5 TS Input resistance Approx. 2.7 Q
12 3 45 6 7 8 Connectable CTs | E54-CT1, E54-CT3, E54-CT1L, and E54-CT3L
Maximum heater 50 AAC
current
Indicators cT "
Input section Resolution 0.1A
Overall accuracy o .
(25°C) +5% (full scale) +1 digit
Influence of
temperature (0 to | +2% (full scale) +1 digit
55°C)
Conversion time | 50 ms per Unit
tcy‘;r:::;::ﬁ;er Voltaﬁe outlput for driving SSR, 1 point
) ) per channe
: -SrheBm(‘:c;S\?ugfl'lnp“t' KJT.ELUNR, ;fe::c;:tar::]:;:tputs Linear current output, 1 point per channel
« Platinum resistance thermometer input: Number of control
Sensor type *1 Pt100 (three-wire), JP100 (three-wire) output Methods | 8 (heating: 4, cooling: 4)
* Analog input Common | points
Current: 4 to 20 mA, 0 to 20 mA -
Voltage: 1105V, 0to 5V, 0to 10 V Manipulated 105 to +105%
variable
Rated Voltage 24 VDC
Thermocouple input: 20 € min. Operating Load 12 t0 28.8 VDC
Input impedance Analog voltage input: 1 MQ min. Voltage Range
Analog current input: 150 Q max. Internal /O common | PNP
+ 0.01°C max. (Thermocouple K (input type): Control Period 0.1,0.2,0.5, 1 to 99s
Resolution -50 to 700°C and Pt100: -200 to 500°C only) Maximum load . .
+ 0.1°C max. (except for the above-mentioned) current 21 mA per point, 84 mA per Unit
Sensor Control | Voltage Mol
Input Reference accuracy | 2 Output | output QTED 0.3 A max. per point, 10 ms max.
section section | (for
Temperature driving
coefficient *2 SSR) Leakage current | 0.1 mA max.
Rl e e +1.2°C %3 Residual voltage | 1.5V max.
compensation error
Input disconnection Load Short-circuit .
detection current Approx. 0.1 uA Protection Provided
Input detection 0.25 mA Allc?wable load 350 Q max.
current resistance
Resolution 1/10,000
« Thermocouple input: 0.1°C/Q 0to 20 MA
Effect of conductor (100 Q or less per conductor) Linear Output range
. . N . . 4 t0 20 mA
resistance « Platinum resistance thermometer input: current
0.06°C/Q (20 Q or less per conductor) output | Overall accuracy | +0.3% of full scale, but 1% of full scale at
(25°C) 0 to 4 mA of 0 to 20 mA range
Warm-up period 30 minutes Influence of
N N - temperature +0.3% (full scale)
Conversion time 50 ms per Unit (0 to 55°C)

Dimensions

30 mm (W) x100 mm (H) x71 mm (D)

Isolation method

» Between sensor inputs and internal
circuitry: Power = Transformer, Signal
= Digital isolator

* Between sensor inputs: Power =
Transformer, Signal = Digital isolator

* No isolation between internal circuits
and CT inputs

» Between control output and internal
circuit: Photocoupler (voltage output),
digital isolator (linear current output)

* No isolation between control outputs

Insulation resistance

20 MQ min. between isolated circuits (at 100
VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute with a leakage current of 5 mA
max.

1/0 power supply method

Supplied from the NX bus.

Current capacity of I/0 power supply
terminals

10G: 0.1 A max. per terminal
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NX-HTC

« Connected to a CPU Unit 1.55 W max. .
. . - Current consumption from 1/O power
NX Unit power consumption | « Connected to Communications Coupler — 30 mA max.
Unit 1.35 W max. PPl
Weight 125 g max.
Voltage output A
| i |
% 7777777 =
£ y? g8
I o 9
£
3 sg OUT 1to2
= & Connector
10G 1to 2
NX Bus NX Bus
Connector /0 power supply + VIO power supply + Connector
(left) 1/0 power supply - /0 power supply - | (right)
Current output
:‘E')'
S
€
3 (O ouT5t08
£ Connector
I0G51t08
Circuit configuration NX B
us
Connector /O power supply + VIO power supply + (’\Zlinigitor
(left) 1/0 power supply - /0 power supply - | (right)
Sensor input
A1/11(+) to Ad/14(+)
Connector B1/TCA(-)V1(-) to BAITCA(-)VA(-)/14(-)

Isolator

Input circuit

B1/TCA(+)V1(+) to BA/TCA(+)VA(+)

Internal circuit

CT input
CT1to4 OO
Approx.
Connector 270 I Internal circuit
GND
CT1to4 O Vrer

Internal circuit

Installation orientation and
restrictions

Mounting orientation:

« Connect to CPU Unit
Front mounting orientation is possible

« Connect to Communications Coupler Unit
Six orientations are possible

Limitation:

The cold junction compensation error varies according to the input type. For details, refer to Cold Junction Compensation Error

Specifications for Units That Take a Thermocouple Input Type on page 49.

[cT]
16T}
NCI a4 38 N ot 1 2 cT1
Additional /0 NC| 31 NG o2 g 4 |CT2
Power Supply Unit Ny % N e[ T len
_ Ne| 28 27 [N cT4 7 s cTa
A1 B1 NC| 26 25 | NC NC ° o |Ne
NC| 24 23 |NC Ne Ty 2 [N
| ov | ov | ol oot e |
| ! ! NC| 20 19 | NS N s 16 [NC
Terminal connection I 10G ne| 1 7 [N Nl w© N
diagram %5 ] cw| 1 15 |06 ol 20 |19
24VDC ' ! ! Cold Ne| s P our2[ 2 |loc2
I f 1 Junction ouTs 1063
10V 10V sensor BATCAHVA(H) | 12 1 B3/TC3(+)V3(+) » ”
BATCALVACIO) | 10 9 | BTC3VNI) ouTdl 25 26 |06
. . ! AdN4(+) 8 7 AB3(+) outs[ T 7 28 |loss
10G B2/TC2(+)V2(+) s 5 BATCA(+)V1(+) ouTs [ g o |locs
B2ATC2LNV2(M20) | 4 3| BUTCIOVIENE) > - out7l 5 32 |1067
. . . — ouTs 1068
L m— 4 -2 )| T | At Tl vﬂuage@ . [
A8 B8 =2 —
herometer oot urrent input
»l
L]
SSR

*1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 46.

2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 47.

*3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 49.

k4. Make sure you use an Connector-Terminal Block Conversion Unit to route the sensor input side.
The recommended Connector-Terminal Block Conversion Unit is XW2K-34G-T and its dedicated connecting cable is XW22Z-[1[][] EE.

%5. The cold junction sensor used for cold junction compensation is provided with the Advanced Temperature Control Unit. (The sensor is not
premounted on the Unit.) Make sure you connect the cold junction sensor to the Ultra-Compact Interface Wiring System (XW2K-34G-T) before

using the Advanced Temperature Control Unit.
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Advanced Temperature Control Units (8-Channel Type) NX-HTC4505-5

Unit name

Advanced Temperature Control Units (8-
Channel Type)

Model

NX-HTC4505-5

Number of Channels

8 channels

Control type

Standard control

Number of points per
channel

* Universal inputs: 1 point per channel (8
points per Unit)

+ CT Input: 1 point per channel (8 points per Unit)

+ Control Output: 1 point per channel (8
points per Unit)

External connection terminal

MIL connector 34 poles, 2 rows 4

1/0 refreshing method

Free-Run Refreshing

TS indicator and output indicators

CT current input

0t00.125 A
range
HTC4505-5 BS Input resistance | Approx. 2.7 Q
123 456 7 8 Con?ectable CTs | E54-CT1, E54-CT3, E54-CT1L, and E54-CT3L
Maximum heater 50 A AC
current
Indicators cT i
Input section Resolution 0.1A
Overall accuracy o -
(25°C) +5% (full scale) +1 digit
Influence of
temperature +2% (full scale) +1 digit
(0 to 55°C)
Conversion time | 50 ms per Unit
Control output
type and number | Voltage output for driving SSR, 1 point
» Thermocouple input: K, J, T, E, L, U, N, R, of control outputs | per channel
S, B, C/W, PLII per channel
* Platinum resistance thermometer input: Number of
Sensor type 1 Pt100 (three-wire), JPt100 (three-wire) control output 8
* Analog input Common | Methods points
Current: 4 to 20 mA, 0 to 20 mA -
Voltage: 1to 5V, 0105V, 0to 10 V Manipulated -5 to +105%
variable
Rated Voltage 24 VDC
Operating Load
Thermocouple input: 20 Q min. V('))Itage lgange 1210 28.8 VDC
Input impedance Analog voltage input: 1 MQ min.
Analog current input: 150 Q max. Internal /O PNP
common
+ 0.01°C max. (Thermocouple K (input type): Control Period 0.1,0.2,0.5, 1 to 99s
Resolution -50 to 700°C and Pt100: -200 to 500°C only) — -
+ 0.1°C max. (except for the above- R [(eF] 21 mA per point, 168 mA per Unit
Sensor mentioned) Control Voltage current
Input — Output output | Maxi I =
section | Reference section aximum Inrus .
accuracy *2 (fo.r. Current 0.3 A max. per point, 10 ms max.
T - driving
emperature %2 SSR) Leakage current | 0.1 mA max.
coefficient
Sl +1.2°C %3 Residual voltage | 1.5V max.
compensation error
Input disconnection Load Short- .
detection current Approx. 0.1 uA circuit Protection Provided
Input detection current | 0.25 mA glsc;\sf:::::eeload -
» Thermocouple input: 0.1°C/Q eseluilen -
Effect of conductor (100 Q or less per conductor) Linear Output range -
resistance * Platinum resistance thermometer input: current
0.06°C/Q (20 Q or less per conductor) output g‘g‘ig’)" accuracy | __
Warm-up period 30 minutes Influence of
N N ) temperature -
Conversion time 50 ms per Unit (0 to 55°C)

« Between sensor inputs and internal
circuitry: Power = Transformer, Signal
= Digital isolator

« Between sensor inputs: Power =

Dimensions 30 mm (W) x100 mm (H) x71 mm (D) Isolation method Transformer, Signal = Digital isolator

« No isolation between internal circuits
and CT inputs

« Between control output and internal
circuit: Photocoupler (voltage output)

< No isolation between control outputs

Insulation resistance

20 MQ min. between isolated circuits (at 100
VDC)

Dielectric strength

510 VAC between isolated circuits for 1
minute with a leakage current of 5 mA
max.

1/0 power supply method

Supplied from the NX bus.

Current capacity of I/O power supply
terminals

10G: 0.1 A max. per terminal
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* Connected to a CPU Unit 1.95 W max. . N
. . o Current consumption from /O power
NX Unit power consumption | * Connected to Communications Coupler 20 mA max.
. supply
Unit 1.65 W max.
Weight 130 g max. .i.
Voltage output A C
i |
g K is
5|0 53
£ 5% OUT1t08
o £ g °
IS o Connector
10G1t0 8
NX B
Conngf:tor o power supply + o power Supp‘y * (’\:‘i)(nE:Ztor N
(left) 1/0 power supply - 1/0 power supply - | (right) X
1
Sensor input H
Circuit configuration A1/11(+) to A8/18(+) § . 'g T
= (s} ‘©
Connector BA/TCA(-)V1(-)/11(-) to B8/TCB(-)/V8(-)/I8(-) S g % C
c
g = s
- c

BA/TC1(+)V1(+) to BS/TC(+)V8(+)

CT input

CT1to8 Amplifier circuit 4 =
°
)
Connector Internal circuit g
GND 2
£

CTt08 Veer

Mounting orientation:
» Connect to CPU Unit
Front mounting orientation is possible
Installation orientation and + Connect to Communications Coupler Unit
restrictions Six orientations are possible
Limitation:
The cold junction compensation error varies according to the input type. For details, refer to Cold Junction Compensation Error
Specifications for Units That Take a Thermocouple Input Type on page 49.

CN1 CN2
el
— 16T}
Additional 1/0 ne[ o » |ne e[ 2 e
Power Supply Unit NC| a5 a1 |NC cm2 3 4 |cm2
Ne[ a0 20 |NC e[ s |cT
A1 B1 BBTCB(VE() | 28 27 | BITCTVT() S s |4
BS/TCB(JVB()IB(L) | 26 25 | BUTCTENVT(IT() cTs o o lcms
ABIB(H) | 24 23 | ATNT() ST 44 w2 [OT°
! ! ! BOTCE(IVE() | 22 21 [BSTOS(VS() °T s 1w |[°7
i i BOTCSNVEI6E) | 20 19| BSTCSIVS(ISE) T8 [ 45 i
Terminal connection — 10G 10G _BOTCEONG)6E) | | SOTEROMRO0 . "~
diagram *5 —C) IR T U C R cl e | e
24 VDC 1 1 1 ® CJ(A) 16 15 CJ(B) ouT1 19 20 10G1
10V Cold NC[ 44 13 |cuB) out2| 54 22 |l062
junction ouT3 1063
Sensor BATCAHVAH) [ 12 11| B3TC3(+V() P 2
! ! ! BATCAONAOME) [ 10 9 B3/TC3(V3(-)13(-) OuT4| 55 2 |10G4
10G A g P ouTs| 57 28 |98
BaTC2V2+) [ 5 BUTCA(+VA(+) OUT6 | 59 30 068
:. i __. B2TC20V20120) | 4 3 | BUTCIONVIEIE) 3 3 L out7[~ 4, w | los7
A8 B8 A2012(+) 2 1 A(+) Themocouple Voltage OUTs] 3 3 1908
—_ input input
Resistance al
thermometer Current T
input input
SSR

1. For the setting ranges and indication ranges of the sensors, refer to the Input types on page 46.

*2. For details, refer to the Reference Accuracy and Temperature Coefficient Table on page 47.

*3. For details, refer to Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type on page 49.

*4. Make sure you use an Connector-Terminal Block Conversion Unit to route the sensor input side.
The recommended Connector-Terminal Block Conversion Unit is XW2K-34G-T and its dedicated connecting cable is XW2Z-[1[][] EE.

*5. The cold junction sensor used for cold junction compensation is provided with the Advanced Temperature Control Unit. (The sensor is not
premounted on the Unit.) Make sure you connect the cold junction sensor to the Ultra-Compact Interface Wiring System (XW2K-34G-T) before
using the Advanced Temperature Control Unit.
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Input types
The settings are shown in the following table.
. Change
Setting name =1 DIERIER i BT £ Description Default Setting range Unit application
software -
timing
Chl] input type ChU] Input Type Sets the input type. o 2510080?000'00 to E:I?Vvo the table No After Unit restart

#*1.[] represents the channel number.

Input types
Set values - Input indication range Remarks

Sensor Input setting range

0 Pt100 -200.00 to 500.00°C/-300.00 to 920.00°F | ;220:00 t0 520.00°C/-420.00 to
960.00°F =1 .
Resistance

1 Pt100 -200.0 to 850.0°C/-300.0 to 1500.0°F -220.0 to 870.0°C/-340.0 to 1540.0°F | thermometer

JPt100 -199.9 to 500.0°C/-199.9 to 900.0°F -219.9 to 520.0°C/-239.9 to 940.0°F

° o -70.00 to 720.00°C/-160.00 to
3 K -50.00 to 700.00°C/-50.00 to 1280.00°F 1320.00°F %1
4 K -200.0 to 1300.0°C/-300.0 to 2300.0°F -220.0 to 1320.0°C/-340.0 to 2340.0°F
5 J -100.0 to 850.0°C/-100.0 to 1500.0°F -120.0 to 870.0°C/-140.0 to 1540.0°F
6 T -200.0 to 400.0°C/-300.0 to 700.0°F -220.0 to 420.0°C/-340.0 to 740.0°F
7 E -200.0 to 600.0°C/-300.0 to 1100.0°F -220.0 to 620.0°C/-340.0 to 1140.0°F
8 L -100.0 to 850.0°C/-100.0 to 1500.0°F -120.0 to 870.0°C/-140.0 to 1540.0°F
o o ° o Thermocouple
9 U -200.0 to 400.0°C/-300.0 to 700.0°F -220.0 to 420.0°C/-340.0 to 740.0°F
10 N -200.0 to 1300.0°C/-300.0 to 2300.0°F -220.0 to 1320.0°C/-340.0 to 2340.0°F
11 R 0.0 to 1700.0°C/0.0 to 3000.0°F -20.0 to 1720.0°C/-40.0 to 3040.0°F
12 S 0.0 to 1700.0°C/0.0 to 3000.0°F -20.0 to 1720.0°C/-40.0 to 3040.0°F
13 B 0.0 to 1800.0°C/0.0 to 3200.0°F -20.0 to 1820.0°C/-40.0 to 3240.0°F
14 C/w 0.0 to 2300.0°C/0.0 to 3200.0°F -20.0 to 2320.0°C/-40.0 to 3240.0°F
15 PLII 0.0 to 1300.0°C/0.0 to 2300.0°F -20.0 to 1320.0°C/-40.0 to 2340.0°F
16 4t020 mA
17 0 10 20 mA Usable in the following ranges by scaling
-19999 to 32400 -5 to 105% of the input setting range
18 1to5V -1999.9 to 3240.0 . ’ | Analog
199.99 to 324.00 within the data type range 1
19 0to5V hassdudens
-19.999 to 32.400

20 Oto10V

1. For measured values (INT), use the INT type range if the input indication range exceeds the INT type range (-32768 to 32767).
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Reference Accuracy and Temperature Coefficient Table

Reference accuracies and temperature coefficients are shown below by input type and measurement temperature.
To convert the temperature Unit from Celsius to Fahrenheit, use the following equation.
Fahrenheit temperature (°F) = Celsius temperature (°C) x 1.8 + 32

Input type i it 00
Set values puttyp Measuremen:t Reference accuracy °C (%) Temperature coeefflment C/°C =1
Sensor Temperature range (°C) temperature (°C) (ppm/°C *2)
-200.00 to 300.00 +0.10 (+150 ppm/°C)
0 Pt100 -200.00 to 500.00 +0.70 (+0.1%)
300.00 to 500.00 +0.20 (+300 ppm/°C)
-200.0 to 300.0 +1.0 (+0.1%) +0.1 (+100 ppm/°C)
1 Pt100 -200.0 to 850.0 300.0 to 700.0 +2.0 (£0.2%) +0.2 (200 ppm/°C)
700.0 to 850.0 +2.5 (+0.25%) +0.25 (+250 ppm/°C)
-199.9 to 300.0 +0.1 (150 ppm/°C)
2 JPt100 -199.9 to 500.0 +0.8 (+0.12%)
300.0 to 500.0 +0.2 (+300 ppm/°C)
-50.0 to 400.0 +0.30 (+400 ppm/°C)
3 K -50.00 to 700.00 +0.75 (+0.1%)
400.0 to 700.0 +0.38 (+510 ppm/°C)
-200.0 to -100.0 +0.15 (+100 ppm/°C)
4 K -200.00 to 1300.00 -100.0 to 400.0 1.5 (x0.1%) +0.30 (¥200 ppm/°C)
400.0 to 1300.0 +0.38 (+250 ppm/°C)
-100.0 to 400.0 +1.4 (x0.15%) +0.14 (+150 ppm/°C)
5 J -100.0 to 850.0
400.0 to 850.0 +1.2 (x0.13%) +0.28 (+300 ppm/°C)
-200.0 to -100.0 +0.30 (+500 ppm/°C)
6 T -200.0 to 400.0 +1.2 (+0.2%)
-100.0 to 400.0 +0.12 (+200 ppm/°C)
-200.0 to 400.0 +1.2 (20.15%) +0.12 (150 ppm/°C)
7 E -200.0 to 600.0
400.0 to 600.0 +2.0 (£0.25%) +0.24 (300 ppm/°C)
-100.0 to 300.0 +1.1 (20.12%) +0.11 (+120 ppm/°C)
8 L -100.0 to 850.0 300.0 to 700.0 +0.22 (+240 ppm/°C)
+2.2 (+0.24%)
700.0 to 850.0 +0.28 (+300 ppm/°C)
9 U -200.0 to 400.0 -200.0 to 400.0 1.2 (x0.2%) +0.12 (+200 ppm/°C)
-200.0 to 400.0
+0.30 (+200 ppm/°C)
10 N -200.0 to 1300.0 400.0 to 1000.0 +1.5 (£0.1%)
1000.0 to 1300.0 +0.38 (+250 ppm/°C)
0.0 to 500.0 +1.75 (+0.11%)
11 R 0.0 to 1700.0 500.0 to 1200.0 +0.44 (+260 ppm/°C)
+2.5 (+0.15%)
1200.0 to 1700.0
0.0 to 600.0
12 S 0.0 to 1700.0 600.0 to 1100.0 +2.5 (+0.15%) +0.44 (+260 ppm/°C)
1100.0 to 1700.0
0.0 to 400.0 Reference accuracy Reference accuracy
cannot be guaranteed cannot be guaranteed
13 B 0.0101800.0 400.0 to 1200.0 £3.6 (£0.2%) £0.45 (£250 ppm/°C)
1200.0 to 1800.0 +5.0 (£0.28%) +0.54 (+300 ppm/°C)
0.0 to 300.0 +1.15 (0.05%)
300.0 to 800.0 +2.3 (x0.1%) +0.46 (+200 ppm/°C)
14 C/W 0.0 to 2300.0
800.0 to 1500.0
+3.0 (+0.13%)
1500.0 to 2300.0 +0.691 (+300 ppm/°C)
0.0 to 400.0 +1.3 (£0.1%) +0.23 (+200 ppm/°C)
15 PLII 0.0 to 1300.0 400.0 to 800.0 +0.39 (+300 ppm/°C
+2.0 (+0.15%)
800.0 to 1300.0 +0.65 (+500 ppm/°C)
Input type ici
Set values E e Reference accuracy (%) U WD f G
Sensor Input range (ppm/°C)
16 Analog current 4 to 20 mA 0.1 340 ppm/°C
17 Analog current 0to 20 mA 0.1 340 ppm/°C
18 Analog voltage 1to5V 0.1 340 ppm/°C
19 Analog voltage Oto5V 0.1 340 ppm/°C
20 Analog voltage Oto10V 0.1 340 ppm/°C
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1. 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 for thermocouple inputs..
Overall accuracy = Reference accuracy + Temperature characteristic x Change in the ambient temperature + Cold junction compensation error
For resistance thermometer inputs, there is no cold junction compensation error.
(Calculation example)

» Conditions

Item Description
Ambient temperature 30°C
Measured value 100.0°C
Thermocouple K (4)
Reference accuracy 25°C -200.0 to 1,300.0: £1.5°C

» The characteristic values are formulated from the datasheet or reference accuracy and temperature coefficient
table under the above conditions

Item Description
Reference accuracy 30°C
Temperature coefficient -100.0 to 400.0°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 +(x0.30°C/°C) x 5 deg + +1.2°C

=14.2°C

Then the overall accuracy is +4.2°C.

2. The ppm value is for the full scale of the temperature range.
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Cold Junction Compensation Error Specifications for Units That Take a Thermocouple Input Type
The cold junction compensation error for thermocouple inputs is as follows.

The cold junction compensation error is +1.2°C.
However, there are exceptions depending on the input type and temperature. Those conditions and the cold junction compensation error are as
in the table below.

O-H-XZ

Input type and temperature range Cold junction compensation error
T below -90°C S
J, E, Kand N below -100°C o
U, L and PLII $3.0°C
R and S below 200°C
B below 400°C Not guaranteed
C/W 1+3.0°C

In order to measure with accuracy
Install the cold junction sensor and its mounted Connector-Terminal Block Conversion Unit far enough away from any heat-generating elements.
Otherwise, the heat from those elements increases the cold junction compensation error.

O—-I-XZ
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External Interface

Advanced Temperature Control Units
MIL connector type (34 poles, 2 rows) 30 mm width, 4 and 8 channels

=2
AR

Letter Item Specification
(A) | Marker attachment locations The Iocatiops where marKers are gttached. The markers maqe by OMRON are installed for the
factory setting. Commercially available markers can also be installed.
(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.
(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.
(G) | Connector This connector is used to connect external devices.

(H)

Unit specifications

The specifications of the Unit are given.
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The following tables show one-to-one correspondence between the MIL connector pins on the Advanced Temperature Control Unit and the

terminals on the Ultra-Compact Interface Wiring System (XW2K-34G-T).

NX-HTC3510-5 (Heating and cooling Control type)

CN1 CN2

7 |

CN1 CN2

S R R R R R L&
o

Temperature Inputs, Analog Inputs and Cold Junction

O-H-XZ

e e e e e e
T
o

O—-I-XZ

Sensor Inputs (CN1)

Terminal No. (row A) Connector pins (MIL connector) on NX-HTC3510-5
of XW2K-34G-T Pin Item Ch 110 Description
A1 1 A1/11(+) 1 | Resistance thermometer input (A) / Current input (+)
b s [ewmciovione |1 |1 |Festance hemonete nput @) Themacaupe nout ()1
A3 5 BATCA(+)VA(+) 1 | \F;gﬁiasézr}ﬁij?gTometer input (B) / Thermocouple input (+) /
A4 7 A3/I3(+) 3 | Resistance thermometer input (A) / Current input (+)
bs o |mwcagneia | o |1 |Gessance hermametsr ot () Themocoupe it O
A6 1 B3/TC3(+)V3(+) 3 | \Ijgﬁi:gtzr}ﬁ;:??:r;]ometer input (B) / Thermocouple input (+) /
A7 13 CJ(B) 1to4 | Cold junction sensor input (B)
A8 15 CJ(B) 1to4 | Cold junction sensor input (B)
A9 17 NC — — Not used
A10 19 NC — — Not used
A11 21 NC — — Not used
A12 23 NC — — Not used
A13 25 NC — — Not used
A14 27 NC — — Not used
A15 29 NC — — Not used
A16 31 NC — — Not used
A17 33 NC — — Not used
Terminal No. (row B) Connector pins (MIL connector) on NX-HTC3510-5
of XW2K-34G-T Pin Item Ch 110 Description
B1 2 A2/12(+) 2 | Resistance thermometer input (A) / Current input (+)
o2 s |mmcawaorag | 2 | 1 |Feste hemonete nout @) Themacaupe nout ()
B3 6 B2ITC2(+)V2(+) 9 | \F;gﬁiasézr}ﬁij?gTometer input (B) / Thermocouple input (+) /
B4 8 A4/l4(+) 4 | Resistance thermometer input (A) / Current input (+)
o o |emcsonagme |4 |1 |feseance hemaretr ot () Themocoune i )
B6 12 B4/TCA(+)VA(+) 4 | \Ijgﬁ?gtir}ﬁzjre(a:r;]ometer input (B) / Thermocouple input (+) /
B7 14 NC — — Not used
B8 16 CJ (A) 1to4 | Cold junction sensor input (A)
B9 18 NC — — Not used
B10 20 NC — — Not used
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Terminal No. (row B) Connector pins (MIL connector) on NX-HTC3510-5
of XW2K-34G-T Pin Item Ch o Description
B11 22 NC — — Not used
B12 24 NC — — Not used
B13 26 NC — — Not used
B14 28 NC — — Not used
B15 30 NC — — Not used
B16 32 NC — — Not used
B17 34 NC — — Not used
CT Inputs and Control Outputs (CN2)
Terminal No. (row A) Connector pins (MIL connector) on NX-HTC3510-5
of XW2K-34G-T Pin Item Ch 110 Description
A1 1 CT1 1 | CT input
A2 3 CT2 2 | CT input
A3 5 CT3 3 | CT input
A4 7 CT4 4 | CT input
A5 9 NC — — Not used
A6 11 NC — — Not used
A7 13 NC — — Not used
A8 15 NC — — Not used
A9 17 NC — — Not used
A10 19 ouT1 1 o Control output (heating) (+)
A11 21 ouT2 2 O Control output (heating) (+)
A12 23 OuT3 3 O Control output (heating) (+)
A13 25 ouT4 4 O Control output (heating) (+)
A14 27 OouT5 1 O Control output (cooling) (+)
A15 29 ouT6 2 O Control output (cooling) (+)
A16 31 ouT7 3 (0] Control output (cooling) (+)
A17 33 ouTs 4 (0] Control output (cooling) (+)
Terminal No. (row B) Connector pins (MIL connector) on NX-HTC3510-5
of XW2K-34G-T Pin Item Ch 110 Description
B1 2 CT1 1 | CT input
B2 4 CT2 2 | CT input
B3 6 CT3 3 | CT input
B4 8 CT4 4 | CT input
B5 10 NC — — Not used
B6 12 NC — — Not used
B7 14 NC — — Not used
B8 16 NC — — Not used
B9 18 NC — — Not used
B10 20 10G1 1 O Control output (heating) (-)
B11 22 10G2 2 O Control output (heating) (-)
B12 24 10G3 3 (0] Control output (heating) (-)
B13 26 10G4 4 (0] Control output (heating) (-)
B14 28 10G5 1 (0] Control output (cooling) (-)
B15 30 10G6 2 (0] Control output (cooling) (-)
B16 32 10G7 3 o} Control output (cooling) (-)
B17 34 10G8 4 O Control output (cooling) (-)
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NX-HTC4505-5 (Standard control type)

4 —f° o1 3

— 1

CN1

nl
34 —f1° o 33
32 — 10 o 31
30 —f1° o 29
28 —1° o 27
26 —r° o — 25
24 —r 8 o— 23
22 —r° o 21
20 —r° o5 19
18 —° DH 17
16— O 15
14 — e e 13
12— e 1
10 —T° o 9
8 —1° o 7

e 6 — 12 °— 5

o —to o

CN1 CN2

Temperature Inputs, Analog Inputs and Cold Junction Sensor Inputs (CN1)

O-H-XZ

O—-I-XZ

Terminal No. (row A) Connector pins (MIL connector) on NX-HTC4505-5
of XW2K-34G-T Pin Item Ch 110 Description
A1 1 A1/I1(+) 1 | Resistance thermometer input (A) / Current input (+)
. NI Resistance thermometer input (B) / Thermocouple input (-) /
A2 8 BUTCICONVIENE) 1 I Voltage input (-) / Current input (-)
A3 5 B1/TC1(+)/V1(+) 1 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
A4 7 A3/13(+) 3 | Resistance thermometer input (A) / Current input (+)
. . . Resistance thermometer input (B) / Thermocouple input (-) /
AS 9 B3/TCICIVIENIBE) 3 : Voltage input (-) / Current input (-)
AB 11 B3/TC3(+)/V3(+) 3 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
A7 13 CJ(B) 1t08 | Cold junction sensor input (B)
A8 15 CJ(B) 1t08 | Cold junction sensor input (B)
A9 17 A5/I5(+) 5 | Resistance thermometer input (A) / Current input (+)
. VIE( Resistance thermometer input (B) / Thermocouple input (-) /
A10 19 BS/TCSCIVE(-)IS(-) 5 ! Voltage input (-) / Current input (-)
A11 21 B5/TC5(+)/V5(+) 5 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
A12 23 ATNT(+) 7 | Resistance thermometer input (A) / Current input (+)
. NV I7( Resistance thermometer input (B) / Thermocouple input (-) /
A13 25 B7TCTENTENT() 7 ! Voltage input (-) / Current input (-)
A14 27 B7/TC7(+)IV7(+) 7 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
A15 29 NC — — Not used
A16 31 NC — — Not used
A17 33 NC — — Not used
Terminal No. (row B) Connector pins (MIL connector) on NX-HTC4505-5
of XW2K-34G-T Pin Item Ch 110 Description
B1 2 A2/12(+) 2 | Resistance thermometer input (A) / Current input (+)
. V9[- Resistance thermometer input (B) / Thermocouple input (-) /
B2 4 B2/TC2(-)V2(-)2(-) 2 ! Voltage input (-) / Current input (-)
B3 6 B2/TC2(+)/V2(+) 2 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
B4 8 A4/l4(+) 4 | Resistance thermometer input (A) / Current input (+)
. V14 Resistance thermometer input (B) / Thermocouple input (-) /
B5 10 B4/TCACIVACNIAR) 4 ! Voltage input (-) / Current input (-)
B6 12 B4/TC4(+)/V4(+) 4 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
B7 14 NC — — Not used
B8 16 CJ(A) 1t08 | Cold junction sensor input (A)
B9 18 AB/16(+) 6 | Resistance thermometer input (A) / Current input (+)
. VIG(- Resistance thermometer input (B) / Thermocouple input (-) /
B10 20 B6/TCE(-)VE(-)16(-) 6 ! Voltage input (-) / Current input (-)
B11 22 B6/TC6(+)/V6(+) 6 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
B12 24 AB8/I8(+) 8 | Resistance thermometer input (A) / Current input (+)
. T Resistance thermometer input (B) / Thermocouple input (-) /
B13 26 B8/TCB(-)V8(-)I8(-) 8 ! Voltage input (-) / Current input (-)
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Terminal No. (row B) Connector pins (MIL connector) on NX-HTC4505-5
of XW2K-34G-T Pin Item Ch /10 Description
B14 28 B8/TC8(+)/V8(+) 8 | Resistance thermometer input (B) / Thermocouple input (+) / Voltage input (+)
B15 30 NC — — Not used
B16 32 NC — — Not used
B17 34 NC — — Not used
CT Inputs and Control Outputs (CN2)
Terminal No. (row A) Connector pins (MIL connector) on NX-HTC4505-5
of XW2K-34G-T Pin Item Ch 110 Description
A1 1 CT1 1 | CT input
A2 3 CT2 2 | CT input
A3 5 CT3 3 | CT input
A4 7 CT4 4 | CT input
A5 9 CT5 5 | CT input
A6 11 CT6 6 | CT input
A7 13 CT7 7 | CT input
A8 15 CT8 8 | CT input
A9 17 NC — — Not used
A10 19 ouT1 1 o Control output (heating) (+)
A11 21 OouT2 2 O Control output (heating) (+)
A12 23 OouT3 3 (0] Control output (heating) (+)
A13 25 ouT4 4 O Control output (heating) (+)
A14 27 OouT5 5 O Control output (heating) (+)
A15 29 ouT6 6 O Control output (heating) (+)
A16 31 ouT7 7 (0] Control output (heating) (+)
A17 33 ouTs 8 (0] Control output (heating) (+)
Terminal No. (row B) Connector pins (MIL connector) on NX-HTC4505-5
of XW2K-34G-T Pin Item Ch [I[o) Description
B1 2 CT1 1 | CT input
B2 4 CT2 2 | CT input
B3 6 CT3 3 | CT input
B4 8 CT4 4 | CT input
B5 10 CT5 5 | CT input
B6 12 CT6 6 | CT input
B7 14 CT7 7 | CT input
B8 16 CT8 8 | CT input
B9 18 NC — — Not used
B10 20 10G1 1 (0] Control output (heating) (-)
B11 22 10G2 2 (0] Control output (heating) (-)
B12 24 10G3 3 (0] Control output (heating) (-)
B13 26 10G4 4 (0] Control output (heating) (-)
B14 28 10G5 5 (0] Control output (heating) (-)
B15 30 10G6 6 (0] Control output (heating) (-)
B16 32 10G7 7 0} Control output (heating) (-)
B17 34 10G8 8 0} Control output (heating) (-)
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Connection Method Using the Connector-Terminal Block Conversion Unit

Connection example

CN1
(Temperature, Analog, Cold junction sensor) (Control output and CT input)

O-H-XZ

O—-I-XZ

CN2

Letter Product name Model Description
(a) G?\\i/tz;nced Temperature Control NX-HTCOO It is a Temperature Control Unit with advanced features.
(b) \?V?Qgg‘g;‘sﬁeﬁ?g;éfgég;eﬁace XW22Z-CIICIEE Itis a straight cable (shielded) with 34-pole MIL connector.
It is a 34-pole Ultra-Compact Interface Wiring System of
} - general-purpose type and converts the MIL connector to a push-
(c) LSJIt;etle?nompact Interface Wiring XW2K-34G-T in Plus terminal block connector. The cold junction sensor
Y provided with each Advanced Temperature Control Unit is
mounted on the CN1.
Itis provided with each Advanced Temperature Control Unit and
(d) Cold Junction Sensor NX-AUX03 is connected to the CN1 of the Ultra-Compact Interface Wiring

System.

Recommended Connector-Terminal Block Conversion Unit and Dedicated Cable

Product name Manufacturer Model Appearance
Ultra-Compact Interface Wiring System OMRON XW2K-34G-T
Connecting Cables for Interface Wiring 3
System (Shielded) OMRON XwW2z-[ICCEE
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Recommended Ferrules and Crimp Tools

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

Applicable wire

Stranded wire /

2
Solid wire 0.08 to 1.5 mm? (AWG 28 to 16)

Applicable With insulation sleeve:
wire 0.14 to 0.5 mm? (AWG 26 to 20)

e Without insulation sleeve:
0.75 to 1.5 mm? (AWG 18 to 16)
XW2K
Applicable
pr\)uire Ferrule | Stripping Recommended ferrules
Conductor | length (mm) Nanufactured
(mm?) | (awe) length (Ferru(I‘eS l:;::oelrl\rii Manufactured | Manufactured
mm| use i
(mm) ) Contact 3 |BY Weidmuller| by Wago
0.14 | 26 8 10 Al 0,14-8 HO0.14/12
8 10 Al 0,25-8 H0.25/12  |216-301
025 | 24
10 12 Al 0,25-10
8 10 Al 0,34-8 H0.34/12  |216-302
034 | 22
10 12 Al 0,34-10
8 10 Al 0,5-8 HO0.5/14 216-201
050 | 20
10 12 Al 0,5-10 H0.5/16 216-241
CRIMPFOX6
Recommended crimp tools CRIMPFOX6T-F |PZ6 roto Variocrimp4
CRIMPFOX10S

*k The above recommended ferrules manufactured by Phoenix Contact
do not include models ending in “-GB”.
Models ending in “-GB” are not recommended because the inner
diameter of the insulation sleeve is larger than standard model (models
not ending in “-GB”).

Note: 1. Make sure that the outer diameter of the wire is smaller than
the inner diameter of the insulation sleeve of the
recommended ferrule.

2. Make sure that the ferrule processing dimensions conform to
the following figure.

Processing dimensions of ferrules

8to 10 mm

2.1 mm max. /H/

2.5 mm max.

3. For the ferrule which is for applicable wire (0.75 to 1.5 mm?/
AWG 18 to 16), please use a ferrule without an insulation
sleeve. (Refer to the following table.)

Applicable
m\)lvire Ferrule Stripping Recommended ferrules
Conductor | length (mm) Manufactared
(mm?) | (awg) length (Ferru(lies ;;::oelrlnri: Manufactured | Manufactured
mm| use i
(mm) ) Contact |0 Weidmuller| by Wago
8 10 A0,75-8 F-0.75-8
0.75 18
10 12 A0,75-10 HO0,75/10  |F-0.75-10
8 8 A1-8 F-1.0-8
1/1.25| 18/17
10 10 A1-10 H1,0/10 F-1.0-10
11'22/ 17/16 10 10 A1,5-10 H1,5/10 F-1.5-10
CRIMPFOX6
Recommended crimp tools CRIMPFOX6T-F |PZ6 roto Variocrimp4
CRIMPFOX10S
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Recommended Flat-blade Screwdriver

Use a flat-blade screwdriver to connect and remove wires. Use the
following flat-blade screwdriver. The following table shows
manufacturers and models as of 2021/Dec.

Side Front

U ~H— 2.5 mm dia.
0.4 mm 2.5 mm

Model Manufacturer

ESD 0,40x2,5 Wera
SZS 0,4%x2,5 )
SZF 0-0,4%2.5 % Phoenix Contact
0.4x2.5x75 302 Wiha
AEF.2,5x75 Facom
210-719 Wago
SDIS 0.4x2.5x75 Weidmuller
9900(-2.5%75) Vessel

% OMRON’s exclusive purchase model XW4Z-00B is available to
order as SZF 0-0,4 x 2,5 (manufactured by Phoenix Contact).
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Dimensions (Unit: mm)
Advanced Temperature Control Units N
30 mm Width X
1
89.8
4.5 r+16.1 *‘ 71 T
15 C
I AN N m— .
| N
X
100 1
H
T
C
5.8
15
Related Manual
Cat. No. Model number Manual name Application Description
NX-series Advanced Temperature Learning how to use The hardware, setup methods, and
H238 NX-HTCOOC] P NX-series Advanced functions of the NX-series Advanced

Control Units User's Manual

Temperature Control Units.

Temperature Control Units are described.
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Terms and Conditions Agreement

Read and understand this catalog.

Please read and understand this catalog before purchasing the products. Please consult your OMRON representative if you
have any questions or comments.

Warranties.

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

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

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

Limitation on Liability; Etc.
OMRON COMPANIES SHALL NOT BE LIABLE FOR SPECIAL, INDIRECT, INCIDENTAL, OR CONSEQUENTIAL DAMAGES,
LOSS OF PROFITS OR PRODUCTION OR COMMERCIAL LOSS IN ANY WAY CONNECTED WITH THE PRODUCTS,
WHETHER SUCH CLAIM IS BASED IN CONTRACT, WARRANTY, NEGLIGENCE OR STRICT LIABILITY.

Further, in no event shall liability of Omron Companies exceed the individual price of the Product on which liability is asserted.

Suitability of Use.

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

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

Programmable Products.

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

Performance Data.

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

Change in Specifications.

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

Errors and Omissions.

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




Note: Do not use this document to operate the Unit.
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