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Estimation of power semiconductor junction temperature from package body
temperatures
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Infineon Technologies ' Vietnam, ? Singapore, ® Germany & *South Korea
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Fig.1 Simplified thermal model for a discrete power
semiconductor package e.g. T0-247, mounted on heatsink
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Fig.2 Simplified equivalent thermal circuit of a discrete power
device mounted on heatsink
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Fig.3 FEA simulation result of a co-pack IGBT IKWAONGSHS in
T0-247 package with power dissipation of 50 W
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Ty = (Trmax— Tc) * a+ Tc (1)
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Ty =1.45* Trmax — 0.45 * Trmin (4)
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Table 1 Simulation unit values of the system parameters

Simulation Ty Trmax T¥min Tc
Result(°C) 167 146 99 85
Derived ATi-¢ | ATFmax-c | ATFmin-C -
Result(°C) 89 61 14.1
Coefficients a B k1 ko
& Parameters 1.34 5.892 145 0.45

L a) o i (b
124 KNAONBONGSHS & ARSSH 2 Al (a) M HE (b) HER:
(T) EHE 25l == 2dllsto] M gITAES &S HE
Fig.4 Thermal measurement using |KWAONGSHS |GBT with (a) regular
sample, and (b) decapsulated sample with chip exposed for
direct Ty measurement.
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Table 2 Thermal measurement setup for Fig. 5

No Dlgriaef;rilé{n Cooling Regular Decapsulated
(mm?) (CFM) Sample Sample

1 88x75x25 No Fan | Fig. 5(al) Fig. 5(b1)

2 125x100x50 | No Fan | Fig. 5(a2) Fig. 5(b2)

3 88x75x25 22.5 Fig. 5(a3) Fig. 5(b3)

4 125x100x50 22.5 Fig. 5(a4) Fig. 5(b4)
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Fig.5 The measured body temperature (aX) and junction
temperature on exposed discrete 1GBT IKWAONGSHS (bX)
under four different cooling condition, described on
Table 2, by IR camera.
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Fig.6 Comparison of Ty by direct measurement using IR camera
versus estimation by body temperatures Trex and Tein, at
four different cooling Rm - conditions, for Po range of

14-40 W.
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