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e Background

With the accelerated development of next—generation power semiconductors (SiC and
GaN), power electronics devices are becoming smaller and more powerful, and the market

for power electronics devices is expected to expand, including electric vehicles.

However, power electronics devices are exposed to high temperature conditions, resulting
in efficiency degradation and reliability issues. In order to solve these issues,
manufacturers of components and power electronics equipment are aiming for higher heat

dissipation and higher reliability.

Since Nov. 2016, we have been conducting joint research with Dr. Suganuma on
“Evaluation Methods for Thermal Characteristics of Next Generation Power Electronics
Substrates® Furthermore, a project to standardize the evaluation method to ISO
standards is being conducted in parallel under the leadership of Dr. Suganuma.

ﬂm Challenge: Thermal performance evaluation

® General Power Device Structure

Main path of generated heat (250° C)
(DSemiconductor chip = @Die Bonding = @ Power electronics substrate = @TIM = & Heatsink

DSemiconductor (@Die bonding

chip

BPower electronics substrate Electrodes

Metal circuit
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Ceramic substrate @~——>

— @TIM Power Module
Brazing/bonding/ Example
Base metal ®Heatsink

Optimization of high thermal conductivity and high heat dissipation design for each component is required
= More accurate thermal characterization is needed.

Wire bonding
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¥ § International Standardization Project Structure

METI

Project period: Apr. 2017 — Mar. 2020 |
ISO Issuing in January 2023 Japan Fine Ceramics Association
Steering Committee
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Standardization of Thermal Characterization Methods for Next Generation Power Electronics Substrates
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V| Development: Evaluation Method

— Evaluation Method (System)

SiC micro heater chip (TEG Chip)
ISO / TC206 Q (w)
& Device Bonding
Chip temp. Ti —————— /
A T } Wetalleed substrate
Heatsink temp. e M

Chiller
Th Heat Sink

Define Effective thermal resistance as Rth

Rth = (Tj -Th) / Q
Rth= AT/ Q
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ﬂm Development: TEG Chip

- TEG Chip( SiC micro heater chip)

Cu/Au electrode pad
e 5mm X 5mm, 4H n-SiC chip
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ﬂm Internal Mechanism
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| Appearance of the Equipment
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ﬂm Temperature stability of TEG chip
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TIME (S)
_ Chip Temperature
QW) Ave. (°C)  Variance SD Mac Temp..(°C) ~ Min. Temp. (°C)
266.9 161.0 0.0079 0.089 161.3 (+0.3) 160.8 (-0.2)
196.3 123.9 0.0046 0.068 124.1 (+0.2) 123.5(-0.4)
130.5 90.2 0.0124 0.111 90.6 (+0.3) 90.0 (-0.2)
72.8 61.6 0.0097 0.098 61.8 (+0.2) 61.3(-0.4)

Within about £0.5°C of average temperature
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ﬂ Mesurement Results

Thermal resistance (K/W)
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Measurements repeated
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Measurements repeated

0.3mmCu/0.64mmSizN«/0.3mmCu

Measurement repeated
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Measurements repeated

1 0.3mmCu/0.64mmAl.0:/0.3mmCu
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O Progress
Jan. 2020: NP proposal to ISO
Sep. 2022: FDIS approval
Jan. 2023: IS0 Issuing

ISO Process

| Proposal to ISO

NP :New Proposal
DIS: Draft of International Standard
FDIS:Final DIS
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Standards ~ Aboutus News  Takingpart  Store Search Q =

< ICS « 81 < 81.060 < 81.060.30

ISO 4825-1:2023

Fine ceramics (advanced ceramics, advanced technical ceramics) --Test method for thermal
property measurements of metalized ceramic substrates — Part 1: Evaluation of thermal
resistance for use in power modules

Abstract i
Buy this standard
This document specifies a method for measuring the thermal resistance between a heater chip and a cold Format Language
plate with the heater chip mounted on a metalized ceramic substrate, imitating a silicon carbide (SiC) high-
output power module. This measurement represents an index of the heat dissipation characteristics of a v PDF + ePub English v

metallized ceramic substrate used in a high-output power module.
Paper English v
General information

Status : Published Publication date : 2023-01 ’I
uy
CHF 6

Edition : 1 Number of pages : 12
Technical Committee : ISO/TC 206 Fine ceramics

ICS : 81.060.30 Advanced ceramics

2 :Quoted from the official ISO website

oeviioment GELSALS -

v Conclusion

Thermal characteristics evaluation and analysis equipment + SiC TEG chip

1. Effective thermal resistance of power electronics boards can be easily evaluated

2. TEG chip can simulate power module drive conditions.

3. TEG chip ‘s platinum probe enables accurate and stable temperature measurement.
4. Windows—like software is installed for easy operation.

5. Evaluation method is standardized in ISO4825-1:2023
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The specifications and performance figures of the products listed in this catalog are presented as a user guide under general operating conditions.
A Caution When using the product, please understand the contents of the instruction manual and use the product correctly.
Please note that we cannot be held responsible for any damage to persons or property caused by using the product outside the conditions of

use described in the instruction manual.

eSpecifications and appearance are subject to change for improvement without prior notice. eThe product colors may appear different from the actual colors due to the shooting and printing inks.
eCompany names, product names, and logos are trademarks or registered trademarks of our company Corporation or of their respective owners.
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