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An IGBT Junction Temperature Estimation Method Based on the Thermal Impedance Model
LI Zhe, LI Chengyuan, YUAN Yuan, CHEN Yujie, WANG Ziman
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Abstract: Insulated gate bipolar transistor (IGBT) is widely used in the industry, but the IGBT junction
temperature is easily affected by changes in operating conditions and the heat dissipation environment in which it is
located. Poor heat dissipation channels will cause the IGBT module to remain in a high temperature state for a long
time and it affects the efficiency of the device. So an IGBT junction temperature estimation method based on the
thermal impedance model was proposed. Each functional layer of the IGBT module was abstracted as a thermal
resistance model, the estimated junction temperature of the IGBT under certain conditions through the modeling and
simulation was obtained. Under the same working conditions, the IGBT temperature was collected through
experiments, the simulation results were verified with experiments, which prove the accuracy of IGBT junction
temperature estimation based on impedance model.
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Fig.1 The total power dissipation of IGBT module
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Fig.2  Module equivalent thermal resistance model diagram
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Tab.2 Temperature parameter table of monitoring points
P B e B B B T/ AT
A/C B/C C/C  DI/IC C C C

60 91.5 87.5 929 89.3  90.30 25.2 65.10
50 98.0 93,5 99.6 95.7  96.70 25.2 71.50
20 101.0 96.5 105.0 98.7 100.30 25.5 74.80
10 106.0 101.0 107.0 103.0 104.25 259 78.35
8 109.0 104.0 109.0 105.0 106.75 27.1 79.65
5 116.0 111.0 118.0 113.0 114.50 27.6 86.90
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Fig.5 Module equivalent thermal resistance model diagram(A=9.8)
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Tab.3 Temperature parameter table of monitoring points(1=9.8)
EARKEL IGBTB/C IGBT D/C IGBT A/C IGBT C/C
156 102.082 103.127 106.605 107.443
155 102.072 103.120 106.594 107.437
154 102.062 103.113 106.584 107.421
153 102.044 103.100 106.566 107.421
152 102.033 103.093 106.544 107.404
151 102.013 103.079 106.522 107.396
150 102.001 103.071 106.522 107.385
149 101.980 103.058 106.501 107.385
148 101.956 103.042 106.477 107.372
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Fig.6  Module equivalent thermal resistance model diagram

(ambient temperature 40 °C,A1=9.8)
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Tab.4 Temperature parameter table of monitoring points

(Experiment )

Wi BiHe MBIk Kk

ey jiﬂ{ﬁ/ T.\mhiem/
=M Be o b AT

A 1259 1205 1245 1223 1233 453 780
B 1287 1220 130.1 117.6 1246 464 782
C 1304 1240 1332 1144 1255 467 788
AR 1200 1160 121.0 117.0 1185  40.0 785

HH 4 AT, SEH 25 TR ERIA,B,C =M
R LA RN 228 AT=78 °C,78.2 °C,78.8 °C,
MR LS IRAG I AT=78.5 °C, & B 45 R
FERZE R AEIT 1%, LISk T 3T HAFH BT
AR ) 45 TR A THE A A

A BELABE 75 B S 21 T A A B AR VA AR
B A Y SR

SE 30k

[1] KI5 . IGBT BLHe4h i I 4t Jz R T4 WFFT [D] K HE: R
HEHLTR%,2019.
Zhang Jiangyong. IGBT module junction temperature measure-
ment and electromagnetic interference research [D]. Tianjin:
Tianjin University of Technology, 2019.

2] WkJ7, W, B A XUB S AR IGBT Bl T AR Z5 R A
ST AL A4, 2018, 22(8) :26-33.
Yao Fang, Hu Yang, Tang Shengxue, et al. Research on the
junction temperature estimation of IGBT modules in wind po-
wer converters[J].Electric Machines and Control, 2018,22(8):
26-33.

[3] ZRFY R, NIE . — A B IR T SR R, o
%,2019,49(3):389-393.
Li Lingling, Qi Fudong, Sun Jin. A novel IGBT junction tem-
perature calculation model[J]. Microelectronics, 2019,49(3) :
389-393.

[4] sRAE, T B NTC R AT ()], TolAER 5 A
LA E ,2019,269 (5):87-90.

Zhang Shengwei, Wang Bo. Application research of module





