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BBaacckkggrroouunndd

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.
2

CChhaalllleennggee:: ＴＴｈｈｅｅｒｒｍｍａａｌｌ ppeerrffoorrmmaannccee  eevvaalluuaattiioonn

⚫ GGeenneerraall  PPoowweerr  DDeevviiccee  SSttrruuccttuurree

①Semiconductor 
chip

Electrodes③Power electronics substrate
Wire bonding

⑤Heatsink

Metal circuit 

Base metal

Ceramic substrate
Brazing/bonding

Brazing/bonding

②Die bonding

Heat
④TIM

Optimization of high thermal conductivity and high heat dissipation design for each component is required

⇒

パワーモジュールの例
三菱電機

Main path of generated heat (250°C)
①Semiconductor ｃｈｉｐ ⇒ ②Die Bonding ⇒ ③③ Power electronics substrate ⇒ ④TIM  ⇒ ⑤ Heatsink 
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Power Module 
Example
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IInntteerrnnaattiioonnaall  SSttaannddaarrddiizzaattiioonn  PPrroojjeecctt  SSttrruuccttuurree

Project period: Apr. 2017 – Mar. 2020
ISO Issuing in January 2023

SSttaannddaarrddiizzaattiioonn  ooff  TThheerrmmaall  CChhaarraacctteerriizzaattiioonn  MMeetthhooddss  ffoorr  NNeexxtt  GGeenneerraattiioonn  PPoowweerr  EElleeccttrroonniiccss  SSuubbssttrraatteess

日日本本フファァイインンセセララミミッッククスス協協会会

METI    

JJaappaann  FFiinnee  CCeerraammiiccss  AAssssoocciiaattiioonn

SStteeeerriinngg  CCoommmmiitttteeee

WG1 :Constant Thermal 
Resistance Measurement

ＷＷＧＧ２２：：MMoouunnttiinngg  bbooaarrdd
TThheerrmmaall  RReessiissttaannccee  
mmeeaassuurreemmeenntt

WG3:Transient Thermal 
Characteristics measurement

Upper Heater

Upper Rod

Measurement 
Sample

Lower Rod

Cooler

TEG Chip

Ceramic Substrate
on the chip

Heater and Sensor

Heat Sink 

ISO / TC206

特許 PCT/JP2019/006438

（ ）
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Chip temp. Tj

Heatsink temp.
Th

Define Effective thermal resistance as Rth

ΔT

Heat Sink
Chiller

Metallized substrate
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IInntteerrnnaall  MMeecchhaanniissmm

8

Weight
(10kg)

Heat Sink

Metalized  Substrate

Weight  Pin

Weight Position 
Adjustment 

Handle

Weight Guide
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TTeemmppeerraattuurree  ssttaabbiilliittyy  ooff  TTEEGG  cchhiipp
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P:196W, ΔT:96℃

P:131W, ΔT:62-63℃

P: 73W, ΔT: 34-35℃

P:267W, ΔT:131-132℃

Chip Temperature 
Q（W） 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)

± °
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〇

NP：New Proposal
DIS: Draft of International Standard
FDIS：Final DIS
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MMeessuurreemmeenntt RReessuullttss
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IISSOO IIssssuuiinngg

13
※：Quoted from the official ISO website

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

14
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Caution
The specifications and performance figures of the products listed in this catalog are presented as a user guide under general operating conditions.
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.
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