
PCP (4 to 20 mA), HART® or PROFIBUS-PA®

electronics

Application areas

• Thermocouple insert, for universal use
• TC measuring range: –40 to +1 100 °C (–40 to +2 012 °F)
• For installation in thermometers

Head transmitter

All Endress+Hauser transmitters are available with enhanced measurement accuracy
and reliability compared to directly wired sensors. They offer easy customizing, with
a choice of the following outputs and communication protocols:

• Analog output 4 to 20 mA, HART®

• PROFIBUS® PA,
• FOUNDATION Fieldbus™
• PROFINET® with Ethernet-APL
• IO-Link®

Your benefits

• Quick replacement during operation with modular thermometers
• Highly flexible thanks to customized immersion lengths
• High degree of compatibility and design according to EN60584 and DIN43735
• Very fast response times
• Types of protection for use in hazardous locations:

• Intrinsically safe (Ex ia)
• Non-sparking (Ex nA)
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About this document

Safety symbols DANGER

This symbol alerts you to a dangerous situation. Failure to avoid this situation will result in serious or
fatal injury.

WARNING

This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in serious or
fatal injury.

CAUTION

This symbol alerts you to a dangerous situation. Failure to avoid this situation can result in minor or
medium injury.
NOTICE

This symbol contains information on procedures and other facts which do not result in personal
injury.

Symbols in graphics Symbol Meaning Symbol Meaning

1, 2, 3,... Item numbers 1. , 2. , 3.… Series of steps

A, B, C, ... Views A-A, B-B, C-C, ... Sections

-
Hazardous area . Safe area (non-hazardous area)

Function and system design

Measuring principle Thermocouples (TC)

Thermocouples are comparatively simple, robust temperature sensors which use the Seebeck effect
for temperature measurement: if two electrical conductors made of different materials are connected
at a point, a weak electrical voltage can be measured between the two open conductor ends if the
conductors are subjected to a thermal gradient. This voltage is called thermoelectric voltage or
electromotive force (emf). Its magnitude depends on the type of conducting materials and the
temperature difference between the "measuring point" (the junction of the two conductors) and the
"cold junction" (the open conductor ends).

Accordingly, thermocouples primarily only measure differences in temperature. The absolute
temperature at the measuring point can be determined from these if the associated temperature at
the cold junction is known or is measured separately and compensated for. The material
combinations and associated thermoelectric voltage/temperature characteristics of the most
common types of thermocouple are standardized in the IEC 60584 and ASTM E230/ANSI MC96.1
standards.

Equipment architecture The TPC100 consists of a mineral-insulated cable with a sheath made of SS 316 L/1.4404 or Alloy
600. The diameter is 6 or 3 mm. The thermocouple junction (hot junction) is located at the tip of the
insert.

A mounting disk is fitted on the opposite side of the insert. This serves to fix the axial position
relative to the sensor and also acts as a support base for a head transmitter or ceramic terminal
block. The TPC100 is installed with two spring-loaded screws in a thermometer with or without
thermowell. The screws ensure that the tip of the insert maintains contact with the bottom of the
thermowell (resulting in better heat transfer).

The springs compensate for thermal expansion.

The electrical structure complies with DIN EN 60584/61515 or ANSI MC96.1/ASTM E585 standard
standards. Thermocouple types K (nickel/chromium-nickel) or J (iron/copper-nickel) are available.
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  A0058053

 1 TPC100

Input

Measuring range TC thermocouples:

Sensor type Measuring range Connection type Temperature-sensitive
length

Thermocouple type K –40 to +1 100 °C
(–40 to +2 012 °F)

Grounded or insulated
connection

Insert length

Thermocouple type J –40 to +750 °C
(–40 to +1 382 °F)

Grounded or insulated
connection

Insert length

Thermocouple type N –40 to +1 100 °C
(–40 to +2 012 °F)

Grounded or insulated
connection

Insert length

Output

Output signal Generally, the measured value can be transmitted in one of two ways:

• Directly-wired sensors - sensor measured values forwarded without a transmitter.
• Via all of the usual protocols by selecting an appropriate Endress+Hauser iTEMP temperature

transmitter. All the transmitters listed below are mounted directly in the washer of the insert and
wired with the sensory mechanism. This part of the insert is later inserted into the terminal head
of the thermometer.

Family of temperature
transmitters

Thermometers fitted with iTEMP transmitters are an installation-ready complete solution to
improve temperature measurement by significantly increasing measurement accuracy and reliability,
when compared to direct wired sensors, as well as reducing both wiring and maintenance costs.

4 to 20 mA head transmitters
They offer a high degree of flexibility, thereby supporting universal application with low inventory
storage. The iTEMP transmitters can be configured quickly and easily at a PC. Endress+Hauser offers
free configuration software which can be downloaded from the Endress+Hauser Website.

HART® head transmitters
The transmitter is a 2-wire device with one or two measuring inputs and one analog output. The
device not only transfers converted signals from resistance thermometers and thermocouples, it also
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transfers resistance and voltage signals using HART® communication. Swift and easy operation,
visualization and maintenance using universal configuration software like FieldCare, DeviceCare or
FieldCommunicator 375/475. Integrated Bluetooth® interface for the wireless display of measured
values and configuration via Endress +Hauser SmartBlue (app), optional.

PROFIBUS® PA head transmitters
Universally programmable head transmitter with PROFIBUS® PA communication. Conversion of
various input signals into digital output signals. High measurement accuracy over the complete
ambient temperature range. PROFIBUS PA functions and device-specific parameters are configured
via fieldbus communication.
FOUNDATION Fieldbus™ head transmitters
Universally programmable head transmitter with FOUNDATION Fieldbus™ communication.
Conversion of various input signals into digital output signals. High measurement accuracy over the
complete ambient temperature range. All transmitters are approved for use in all the main process
control systems. The integration tests are performed in Endress+Hauser's 'System World'.
Head transmitter with PROFINET® and Ethernet-APL
The temperature transmitter is a 2-wire device with two measuring inputs. The device not only
transfers converted signals from resistance thermometers and thermocouples, it also transfers
resistance and voltage signals using the PROFINET® protocol. Power is supplied via the 2-wire
Ethernet connection according to IEEE 802.3cg 10Base-T1. The transmitter can be installed as an
intrinsically safe electrical apparatus in Zone 1 hazardous areas. The device can be used for
instrumentation purposes in the terminal head form B (flat face) according to DIN EN 50446.
Head transmitter with IO-Link®
The temperature transmitter is an IO-Link® device with a measurement input and an IO-Link®

interface. It offers a configurable, simple and cost-effective solution thanks to digital communication
via IO-Link®. The device is mounted in a terminal head form B (flat face) as per DIN EN 5044.
 

Advantages of the iTEMP transmitters:
• Double or single sensor input (optionally for certain transmitters)
• Attachable display (optionally for certain transmitters)
• Unsurpassed reliability, accuracy and long-term stability in critical processes
• Mathematical functions
• Monitoring of the thermometer drift, sensor backup functionality, sensor diagnostic functions
• Sensor-transmitter-matching based on the Callendar van Dusen coefficients (CvD).
Field transmitter
Field transmitter with HART®, FOUNDATION Fieldbus™ or PROFIBUS® PA communication and
backlighting. Can be read easily from a distance, in sunlight and at night. Large measurement value
format, bar graphs and faults are displayed. The benefits are: dual sensor input, highest reliability in
harsh industrial environments, mathematical functions, thermometer drift monitoring and sensor
back-up functionality, corrosion detection.

Power supply

Terminal assignment The sensor connection wires are equipped with terminal lugs. The nominal diameter of the
cable lug is 1.3 mm (0.05 in)
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Thermocouple (TC) sensor connection type

1x TC 2x TC

-

+

-

+

+

-

  A0012700

 2 Installed ceramic terminal block for thermocouples.

7

1+ 2-
TC TC

2 1

3

4

  A0045474

 3 Head-mounted iTEMP TMT8x transmitter (dual sensor input)

1 Sensor input 1
2 Sensor input 2
3 Fieldbus connection and power supply
4 Display connection

Thermocouple wire colors

As per IEC 60584 As per ASTM E230

• Type J: black (+), white (-)
• Type K: green (+), white (-)
• Type N: pink (+), white (-)

• Type J: white (+), red (-)
• Type K: yellow (+), red (-)
• Type N: orange (+), red (-)

Performance characteristics

Reference operating
conditions

Process pressure

Sheathed cable

2 MPa (20 bar) at 20°C

Permitted flow velocity depending on the immersion length

The installation length and diameter of the insert depends on the flow velocity.

Shock and vibration resistance

According to DIN EN 60751 3 g, maximum value/10 ÷ 500 Hz
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Measuring range The measuring ranges defined with standard values are shown in Table 2:

Thermocouple type DIN EN 60584 ANSI MC96.1

J –40 to +750 °C 0 to +750 °C

K –40 to +1 200 °C 0 to +1 250 °C

Response time Tests were performed in water at 0.4 m/s (in accordance with DIN EN 60751; temperature range 23
to 33°C):

Diameter 3 mm Diameter 6 mm

Measuring point t50 t90 t50 t90

Grounded 0.8 s 2 s 2 s 5 s

Ungrounded 1 s 2.5 s 2.5 s 7 s

Insulation resistance Insulation resistance between the connection wires and the sheath material > 1GΩ at 25°C

(according to DIN EN 60584, test voltage 500 V) > 5 MΩ at 500°C

Installation

Installation instructions If a thermocouple is required in a thermometer assembly, a TPC100 insert is used. Installing an
insert into an assembly is straightforward.

The TPC100 is inserted into the housing from above, in order to secure the sealing washer which is
securely connected to the insert to the base of the housing. →   4,  8

The insert is secured using the spring-loaded screws through the existing screw holes in the housing.

The insertion length (IL) of the insert is very important. It ensures that the tip of the insert touches
the bottom of the thermowell, thereby providing better heat transfer and reducing the response time
(→   4,  8, right).

The bore diameter of the thermowell depends on the diameter of the insert (3 mm, 6 mm).

The TPC100 insert can also be installed without a thermowell, e.g. using a compression fitting on the
system (→   4,  8, left). The sheath can also be bent. The bending radius corresponds to 3
times the insert diameter. For more detailed information on the adjustable process connections as
well as the ATEX-certified components (transmitter), see the relevant documentation.



TPC100

8 Endress+Hauser

R 3d

d

  A0058221

 4 General installation options: in an assembly with thermowell (right), possible bending of the TPC100,
direct probe measurement (left)

Environment

Ambient temperature range Terminal head Temperature in °C (°F)

Without head transmitter installed Depends on the terminal head used and the cable gland or
fieldbus connector

With mounted head transmitter –40 to +85 °C (–40 to +185 °F)

With mounted head transmitter and display –20 to +70 °C (–4 to +158 °F)

Vibration-resistance and
shock-resistance

Sensor type Vibration resistance for the sensor tip 1)

Thermocouples, type K, J, N (based on IEC 60751) ≤ 3g

1) (measured according to IEC 60751 with varying frequencies in the range of 10 to 500 Hz)
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Mechanical construction

mV

mV

mA

Ø 42

Ø 33

Ø 44

Ø 33

7
5

Ø 42

Ø 331
0

Ø 6

M4x1M4x1

IL

Ø 6 Ø 3 Ø 6

  A0058223

 5 Different types of TPC100

Replaceable insert TPC100:

Insert version MgO sheath
material

Maximum temperature
as per IEC EN 60584-1

Maximum
recommended
continuous operating
temperature

Insert diameter in
mm (in)

1x K, 2x K INCONEL®

600
1 100 °C (2 012 °F) 1 100 °C (2 012 °F)

6 mm (0.24 in)1x J, 2x J INCONEL®

600
750 °C (1 382 °F) 750 °C (1 382 °F)

1x N, 2x N Pyrosil® 1 150 °C (2 102 °F) 1 150 °C (2 102 °F)

Weight 0.1 to 0.3 kg with the standard options.
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Materials Rod made of SS 316 L/1.4404 or Inconel 600 ® /2.4816, ceramic terminal block.

Order option TC Type Class Material

1 A 1x Type K 1 Alloy600, max. +1100oC

B 2x Type K 1 Alloy600, max. +1100oC

2 E 1x Type J 1 316L, max. +750oC

2 F 2x Type J 1 316L, max. +750oC

3 G 1x Type J 2 Alloy600, max. +1100oC

3 H 2x Type J 2 Alloy600, max. +1100oC

3 J 1x Type N 2 Pyrosil, max. +1150oC

3 K 2x Type N 2 Pyrosil, max. +1150oC

Certificates and approvals
Current certificates and approvals for the product are available at www.endress.com on the relevant
product page:

1. Select the product using the filters and search field.
2. Open the product page.
3. Select Downloads.

Order information
Detailed ordering information is available from your nearest sales organization
www.addresses.endress.com or in the Product Configurator at www.endress.com:

1. Select the product using the filters and search field.
2. Open the product page.
3. Select Configuration.

Product Configurator - the tool for individual product configuration
• Up-to-the-minute configuration data
• Depending on the device: direct input of information specific to the measuring point, such as

the measuring range or operating language
• Automatic verification of exclusion criteria
• Automatic creation of the order code and its breakdown in PDF or Excel output format
• Ability to order directly in the Endress+Hauser Online Shop

Scope of delivery

Accessories
The accessories currently available for the product can be selected at www.endress.com:

1. Select the product using the filters and search field.
2. Open the product page.
3. Select Spare parts & Accessories.

Various accessories are available for the device, and can be ordered with the device or at a later
stage. Detailed information on the relevant order code is available from the supplier.
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Service-specific accessories Applicator
Software for selecting and sizing Endress+Hauser measuring devices:
• Calculation of all the necessary data for identifying the optimum measuring device: e.g. pressure

loss, accuracy or process connections.
• Graphic illustration of the calculation results
Administration, documentation and access to all project-related data and parameters over the entire
life cycle of a project.

Applicator is available:
https://portal.endress.com/webapp/applicator
Configurator
Product Configurator - the tool for individual product configuration
• Up-to-the-minute configuration data
• Depending on the device: direct input of information specific to the measuring point, such as the

measuring range or operating language
• Automatic verification of exclusion criteria
• Automatic creation of the order code and its breakdown in PDF or Excel output format
• Ability to order directly in the Endress+Hauser Online Shop

The Configurator is available at www.endress.com on the relevant product page:
1. Select the product using the filters and search field.
2. Open the product page.
3. Select Configuration.

DeviceCare SFE100
DeviceCare is an Endress+Hauser configuration tool for field devices using the following
communication protocols: HART, PROFIBUS DP/PA, FOUNDATION Fieldbus, IO/Link, Modbus, CDI
and Endress+Hauser Common Data Interfaces.

Technical Information TI01134S

www.endress.com/sfe100
FieldCare SFE500
FieldCare is a configuration tool for Endress+Hauser and third-party field devices based on DTM
technology.
The following communication protocols are supported: HART, WirelessHART, PROFIBUS,
FOUNDATION Fieldbus, Modbus, IO-Link, EtherNet/IP, PROFINET and PROFINET APL.

Technical Information TI00028S

www.endress.com/sfe500
Netilion
With the Netilion lloT ecosystem, Endress+Hauser enables the optimization of plant performance,
digitization of workflows, sharing of knowledge and improved collaboration. Drawing upon decades
of experience in process automation, Endress+Hauser offers the process industry an IIoT ecosystem
designed to effortlessly extract insights from data. These insights allow process optimization, leading
to increased plant availability, efficiency, reliability and ultimately a more profitable plant.

www.netilion.endress.com

http://www.endress.com/lifecyclemanagement
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Documentation
The following document types are available in the Downloads area of the Endress+Hauser website
(www.endress.com/downloads), depending on the device version:

Document type Purpose and content of the document

Technical Information (TI) Planning aid for your device
The document contains all the technical data on the device and provides
an overview of the accessories and other products that can be ordered for
the device.

Brief Operating Instructions (KA) Guide that takes you quickly to the 1st measured value
The Brief Operating Instructions contain all the essential information
from incoming acceptance to initial commissioning.

Operating Instructions (BA) Your reference document
The Operating Instructions contain all the information that is required in
various phases of the life cycle of the device: from product identification,
incoming acceptance and storage, to mounting, connection, operation
and commissioning through to troubleshooting, maintenance and
disposal.

Description of Device Parameters
(GP)

Reference for your parameters
The document provides a detailed explanation of each individual
parameter. The description is aimed at those who work with the device
over the entire life cycle and perform specific configurations.

Safety instructions (XA) Depending on the approval, safety instructions for electrical equipment in
hazardous areas are also supplied with the device. These are an integral
part of the Operating Instructions.

 The nameplate indicates which Safety Instructions (XA) apply to
the device.

Supplementary device-dependent
documentation (SD/FY)

Always comply strictly with the instructions in the relevant
supplementary documentation. The supplementary documentation is a
constituent part of the device documentation.

www.addresses.endress.com

*71706679*
71706679
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