
a)
b)

 t2 

�Tj2 = P1 • � Rth	 �1-exp �- t2/ th	�	 + �P2 -P1� • � Rth	 �1-exp �– �t2- t1�/ th	�	 (3.14)

 tm 

�Tj(tm) = � �P� -P�–1� • � Rth	 �1-exp �– �tm- t�–1�/ th	�	 (3.15)

 Zthjc 
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 Tjavg  Rthjc  Ptotavg 

 Ts 

Ptotavg = fs * (Eon + Eoff + Efw)

Tjavg = Tc + Ptotavg * Rthjc

 Tjmax  Zthjc  Ptotmax 

 Ts 

 t 

Ptotmax = (Eon + Eoff + Efw)/t

Tjmax = Tc + Ptotmax * Zthjc

 IGBT  SKM100GB123D 

fs = 10 kHz; Ts = 100 �s; DT = 0.2; t = 20 �s

Tc = 80°C; Eon + Eoff + Efw = 25 mJ
Rthjc = 0.2°C/W, Zthjc = 0.04°C/W (  3.11a)

Ptotavg = 250 W; Ptotmax = 1250 W

Tjavg = 80°C + 250 W * 0.2°C/W = 130°C
Tjmax = 80°C + 1250 W * 0.04°C/W = 130°C

fs = 2 kHz; Ts = 500 �s; DT = 0.2; t = 100 �s

Tc = 80°C; Eon + Eoff + Efw = 25 mJ

Rthjc = 0.2°C/W, Zthjc = 0.042°C/W (  3.11a)

Ptotavg = 50 W; Ptotmax = 250 W

Tjavg = 80°C + 50 W * 0.2°C/W = 90°C
Tjmax = 80°C + 250 W * 0.042°C/W = 90.5°C

fs = 2 kHz; Ts = 500 �s; DT = 0.2; t = 100 �s

Tc = 80°C; Eon + Eoff + Efw = 125 mJ

Rthjc = 0.2°C/W, Zthjc = 0.042°C/W (  3.11a)

Ptotavg = 250 W; Ptotmax = 1250 W

Tjavg = 80°C + 250 W * 0.2°C/W = 130°C
Tjmax = 80°C + 1250 W * 0.042°C/W = 132.5°C

fs = 50 Hz; Ts = 20 ms; DT = 0.5; t = 10 ms

Tc = 80°C; Eon + Eoff + Efw = 5 J

Rthjc = 0.2°C/W, Zthjc = 0.12°C/W (  3.11a)

Ptotavg = 250 W; Ptotmax = 500 W

Tjavg = 80°C + 250 W * 0.2°C/W = 130°C
Tjmax = 80°C + 500 W * 0.12°C/W = 140°C
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