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Abstract: Press-pack insulated gate bipolar transistor(PP-IGBT) modules are widely used in high-power applications
such as flexible DC converter valves owing to their superior electrical performance and reliability. Therefore, an accurate
observation of the junction temperature of a IGBT chip is important for monitoring its operating status and evaluating its
remaining lifetime. The existing junction temperature observation methods are mostly designed for bonded-lead IGBTs,
which cannot be applied directly because the characteristics of PP modules are not taken into account. Aimed at the PP
IGBTs in large-capacity converter valves, a practical method for calibrating the on-state voltage drop and junction tem-
perature of modules is proposed, and the online estimation error of junction temperature is comprehensively analyzed.
Then, a junction temperature calibration scheme is designed based on a 5SNA 3000K452300 PP IGBT module(4 500 V,
3 000 A) produced by ABB, including experimental circuits, temperature calibration range selection, junction tempera-
ture control method, measurement circuits and calibration experimental procedure. Finally, based on a pulse test plat-

form, the proposed method was verified. Experimental results show that the junction temperature calibration and obser-

vation scheme proposed was effective, the junction temperature
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observation error was within £5 °C, and it can be applied to
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the case of differences in PP IGBT modules.
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L E R R 2E R e KR
26 0915 6 -4703 6
30 4504 6 -2.026 2
35 2.708 1 -2.760 1
40 2.904 2 -2.450 1
45 2.924 6 -2.370 1
50 3.672 8 -2.391 8
55 3.399 2 -1.646 7
60 1.823 7 -3.613 1
65 2.138 4 -3.072 4
70 1.868 7 -3.338 0
75 23592 -2.988 2
80 2550 6 -3.837 6
85 3.835 6 -1.949 3
90 3.070 1 -2.123 4
95 2.466 5 —2.4542
RRIRE 4.504 6 -4.703 6

ZEIRIR2E/C

E12 SEBRR-HR-ERREZ 4L
Fig. 12 Three-dimensional curve of current, junction

temperature and junction temperature error
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(3) RS H IRV 7 SO a8 B A5 i R 7
P IR AT RETHCE R8I A Ik 17 e Y BE R E (24
0.5 h)  fHRLEMIRA SR AP IR 2377 42205 CHOTR
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AT T 2t AR Tl /N 22 5 2 177 52 e 53l DR ST A Ak
/NHLPERBARAL o PRI AR SO XA A e 52 b T4
b P R AT R AE Sl R B A B U 25 Rk AT
THIK M, 2 6 Al ABB | FARAEA Rl vk A4
P2 HY SSNA 3000K452300 [ 4% 3 IGBT $Hfa 25 I
R (3 000 A,125 °C) N 1530 5 5

%6 FEHORINEERAIESANL T 58 F LR
Tab. 6 On-state voltage drop data under hot steady-

state test for the same batch of power modules

WHitkgn's  SEERV | BGES SEERV
1 3.55 11 3.53
2 3.54 12 3.51
3 3.54 13 3.52
4 3.54 14 3.51
5 3.54 15 3.50
6 355 16 3.53
7 3.56 17 3.52
8 3.54 18 3.52
9 352 19 3.50
10 353 20 3.51

HER 6 AIA1, TEIZAtUEHd 1125 € 3 000 A
T Sal R R 3.56 V, St il A ihkiteiss)
TSR 127.577 4 °C, 1R HM+2.577 4 °C; Fl £
R/ N R 3.50 VX AREG FELEE A 120771 5 °C,
W25 HN-4.228 5 °C; Fil RT3 8 3.53 V, XN
FRBG T LEIR N 124,182 5 °C, 1% 2% H0.817 5 °C,,

25 BRI AR SCRS B B AR B R AR
Z )R SpaE R 22 5 AR BT RAS B R 25 IR IR ZE A
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4 5iE

A SCEEXT ABB A F] —Fi 425X IGBT £ 4k
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T, SR TR AR eI T vk, T
1 500 V.3 000 A fIHLF- &, %31 T IGBT Ak
S5 30 RO R MhRE TR, xRl R
T TEAEE . SRR TOUN R bR
A EERHEAT T LR TR, R 22/ NVF+5 €, A
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