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Precautions for Thermal Resistance of Insulation Sheet

If a non-isolated package with an exposed metal pad (thermal pad) for heat dissipation on the back surface, such as TO (Transistor

Outlines) packages, is installed on a heatsink, it is necessary to isolate the heatsink from the metal pad using an insulation sheet

because a high voltage is applied to the heatsink via the metal pad. Thermal estimation using inappropriate values of the thermal

resistance of the insulation sheet leads to incorrect results. Therefore, this application note provides precautions for the thermal

resistance of the insulation sheet.

As an example of the TO packages, Figure 1 shows the
appearance of the TO-247 package. A metal pad for heat
dissipation is exposed on the back surface. For MOSFET,
since this pad is electrically connected with the drain of the die
(semiconductor chip) inside the case, a high voltage is applied
to the metal pad in many circuits. If this package is installed
on a heatsink, it is necessary to insert an insulating heat
dissipation sheet between the heatsink and the metal pad as

shown in Figure 2.

To adhere the heatsink and the TO package, pressure is
applied with an attachment mechanism such as screws and
clips. The pressure compresses the insulation sheet and
changes its thermal resistance. The change in the thermal
resistance can be attributed to change in the contact thermal

resistance due to the applied pressure.

Obtaining the thermal resistance of

insulation sheet
Depending on the manufacturer, some specifications of
insulation sheets published in catalogs and on websites may
include the contact thermal resistance while others may not.
There are also cases where it is provided using the pressure
as a parameter. The contact thermal resistance is an important
parameter because it affects the heat dissipation performance
of the sets. Even if the contact thermal resistance is included
in the values, it is necessary to consider change in the contact
thermal resistance due to the types of material and surface

roughness on both sides of the sheet.

In some cases, only the thermal conductivity may be provided.
The thermal conductivity is a value unique to each material. It
indicates how easily heat can be transferred inside the

material. It is independent of the thickness, and may be

underestimated if the contact thermal resistance is not known.

Therefore, it is necessary to obtain the thermal resistance data
corresponding to the actual operating pressure from the
manufacturer and perform the thermal estimation. Figures 3
and 4 show an example of the sheet with low and high
hardness, respectively. Since the thickness of the low
hardness sheet is decreased by the applied pressure, the
thermal resistance of the sheet itself is decreased. Although
the thickness of the high hardness sheet is not significantly
changed by the applied pressure, the thermal resistance is
decreased. This shows that applying pressure decreases the
contact thermal resistance. Since the contact thermal
resistance of a high hardness insulation sheet is increased
due to the types of material and surface roughness on both

sides of the sheet, it is more susceptible to pressure.
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Low hardness heat dissipation silicone pad TC-CAS-10 Series
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Figure 3. Thermal resistance characteristics of low hardness sheet with varied pressure

High hardness heat dissipation insulating silicone rubber product TC-TAG-3 Series
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Figure 4. Thermal resistance characteristics of high hardness sheet with varied pressure

Next, we will explain the difference in the estimated results for
the junction temperature with and without consideration of the
contact thermal resistance. The results shown here are based
on simulations of the model in Figure 2. Consumption power
Pc of the device is 30 W. Ambient temperature Ta is 65°C.

Estimation without consideration of the contact thermal
resistance:
- 1.5°C/W is used for 6ya.
-Tu=0uaxPc+Ta
=1.5°C/W x 30 W + 65°C = 110°C

Estimation with consideration of the contact thermal
resistance:
- With the contact thermal resistance added, 3°C/W is used
for Bya.
-Tu=0uaxPc+Ta
=3°C/W x 30 W + 65°C = 155°C

In this example, the estimation of the junction temperature
without consideration of the contact thermal resistance leads

to an acceptable result within the rating. However, the actual
result exceeds the absolute maximum rating because the
contact thermal resistance is added. Thus, caution should be
exercised because incorrect results may be obtained if the
contact thermal resistance is not considered in applications
with a high power consumption.
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Figure 5. Temperature difference between cases with and
without consideration of the contact thermal resistance

© 2022 ROHM Co., Ltd.

2/2

No. 65ANO55E Rev.001
SEPTEMBER 2022



Notice

10)

11)

12)

13)

Notes

The information contained herein is subject to change without notice.

Before you use our Products, please contact our sales representative and verify the latest specifica-
tions :

Although ROHM is continuously working to improve product reliability and quality, semicon-
ductors can break down and malfunction due to various factors.

Therefore, in order to prevent personal injury or fire arising from failure, please take safety
measures such as complying with the derating characteristics, implementing redundant and
fire prevention designs, and utilizing backups and fail-safe procedures. ROHM shall have no
responsibility for any damages arising out of the use of our Poducts beyond the rating specified by
ROHM.

Examples of application circuits, circuit constants and any other information contained herein are
provided only to illustrate the standard usage and operations of the Products. The peripheral
conditions must be taken into account when designing circuits for mass production.

The technical information specified herein is intended only to show the typical functions of and
examples of application circuits for the Products. ROHM does not grant you, explicitly or implicitly,
any license to use or exercise intellectual property or other rights held by ROHM or any other
parties. ROHM shall have no responsibility whatsoever for any dispute arising out of the use of
such technical information.

The Products specified in this document are not designed to be radiation tolerant.

For use of our Products in applications requiring a high degree of reliability (as exemplified
below), please contact and consult with a ROHM representative : transportation equipment (i.e.
cars, ships, trains), primary communication equipment, traffic lights, fire/crime prevention, safety
equipment, medical systems, servers, solar cells, and power transmission systems.

Do not use our Products in applications requiring extremely high reliability, such as aerospace
equipment, nuclear power control systems, and submarine repeaters.

ROHM shall have no responsibility for any damages or injury arising from non-compliance with
the recommended usage conditions and specifications contained herein.

ROHM has used reasonable care to ensure the accuracy of the information contained in this
document. However, ROHM does not warrants that such information is error-free, and ROHM
shall have no responsibility for any damages arising from any inaccuracy or misprint of such
information.

Please use the Products in accordance with any applicable environmental laws and regulations,
such as the RoHS Directive. For more details, including RoHS compatibility, please contact a
ROHM sales office. ROHM shall have no responsibility for any damages or losses resulting
non-compliance with any applicable laws or regulations.

When providing our Products and technologies contained in this document to other countries,
you must abide by the procedures and provisions stipulated in all applicable export laws and
regulations, including without limitation the US Export Administration Regulations and the Foreign
Exchange and Foreign Trade Act.

This document, in part or in whole, may not be reprinted or reproduced without prior consent of
ROHM.

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available, please contact us.
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