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1. Introduction

Package thermal resistance Rth-jc (junction to case thermal 
resistance) is the most important thermal characteristic of power 
MOSFET package. There are several measurement methods 
which can be used to measure Rth-jc value, but the most widely 
used is the transient test method standardized in JESD51-14 in 
2010 providing a dual interface method for determining a repeat-
able and operator-independent Rth-jc for power device.

To follow JESD standard, TSP (Temperature Sensitive 
Parameter) of the device must be found in order to measure 
junction (die) temperature in an electrical way. The most popu-
larly used TSP in power MOSFET is its body-diode’s (see Fig. 
1(a)) forward voltage Vsd. Because it is the easiest way to do the 
thermal measurement on power MOSFET’s package, body-diode 
mode is trend to be adopted especially when test equipment is 
limited. However, as a switching component, MOSFET consumes 
electrical power mostly at saturate condition (Fig. 2(b)) and 
unfortunately the thermal response is possiblly different from 

body-diode condition.
In this article, a commercial power MOSFET is used to illus-

trate how significantly thermal resistance varies from body-diode 
mode and saturate mode and we will also use CFD simulator to 
find out the reason.

2. Experiment

The power MOSFET sample is a typical one, shown in Fig. 
1(a). The internal strucutre is investigated by X-Ray CT 
(Computer Tomography) as shown in Fig. 1(b) and Fig. 1(c). Die 
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　概要　パワーMOSFETパッケージの熱流束分布はダイの発熱エリアに大きく影響される。異なる動作条件での温度特性が
違うため，発熱分布も異なる。その結果，飽和領域 (Vth < Vgs < Vth+Vds)と Body-Diodeモードで測定した熱抵抗値に差が見ら
れる。本論文は，市販のパワーMOSFETを用いて過渡熱測定を行い，CFDシミュレーションの熱モデル合わせこみ技術を使
用してこの現象を解析する。
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Fig. 1 (a) Body-Diode test condition; (b) Saturate test con-
dition


