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Abstract

As a core component of the flexible HVDC equipment, the press pack IGBT device has uneven
pressure distribution within the device due to factors such as manufacturing process and device
aging at a long-time operation, which results in uneven current distribution among the paralleled
sub-modules. This reduces the reliability of some sub-modules and accelerates them aging speed.
In order to study the relationship between the pressure difference in the press pack IGBT and the
degree of current imbalance, this paper analyzes the reason for the uneven current of the paral-
leled modules caused by the uneven pressure distribution. From the experiment under different
pressure differences, data of current distribution data was collected. The relationship between the
difference in pressure and the difference in current distribution is clarified through the analysis of
the experimental results, which provides a reference for design optimization and exploring the
evolution of aging failure in press pack IGBTs.
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Figure 1. Cross section of press-pack IGBT and its equivalent on-resistance
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Figure 2. Schematic diagram of the equivalent experiment circuit and board for test
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Table 1. Current imbalance under different pressure
=1 FREADTHRSERE

. JEJEIN T HRTZIA
a1 a2 25A 50 A 75 A 100 A
1 1200 1200 0.031 0.495 0.665 0.866
2 1600 1200 0.499 1.195 1.973 3.197
3 2200 1200 0.763 1.860 2.883 4.748
4 500 1200 0.858 1.892 1.874 2.993
5 500 2200 1.438 3.266 4.553 6.827
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Figure 3. Current imbalance under different pressure difference
E 3. FRIEATHBSEIRE

M3 R LA, FERT 2 TR UIRFRIEE RS, #8401 530 2 I ERRE AT 1 EREIANT
WA 2 EMETD), FERIFES ARG IR, BiRES R ERURICIRECCR . KRR,
AN ) 2R A ) ) R T AR o REDRE PR 0k, B2k P BELIR /N e 7722 00 0 N BN %] 400 N B, AN [RIH
TR B A R ZE B 50 14 0.468 A (25 A). 0.700 A (50 A). 1.308 A (75 A)F1 2.331 A (100 A). 4
FAFIA] (/) s 77 22 A\ 400 N 3% 1000 N B, 0 2 FR I 25 HL it 22 39 543 77 4 0.264 AL 0.665 A 0.910 A #ll
1511 A. B, JEAZEMEIMN T 15 £, (ESHERENELNT 0.7 5 MIFEEE I ZMIR, @&
HLZE IG B AE PR I A EE IR R, BEE R I IN, i kRS B2 AR 9m), S i fE

DOI: 10.12677/sg.2020.103008 71 BHE L


https://doi.org/10.12677/sg.2020.103008

MHT %

AR A BB WRN, RGN B — e i )5, AR RN WP IRFAZ

MEE L INEE AR 500 NI, MFE LR, PSSR I B R E N AR 2 B
JIHEITIAE K. ME i 2 ERE 778 1200 N B (455 4), KRGS 75 A F1100 A B, PANE4F
Z AN IEAS FRIAL 22 (1.874 AR 2.993 A)5 58 2 ZH 2% A1 A R A& Hajat 22 (8. (1.973 A M1 3.197 A)JEH ik .
IEREAT 2 AKSZ IR J11E.(1200 N)YE RS AR, PN B 712 3 791 8+400 N AI-700 N, {H7EFFER
A PEZ A1 B A A YRR T LA S . B mT i, AN ) 22 St 00 B rLRAS Y SRR FE P REAH 45
I HAEZ25 1 A7 55 A [F) 0 22 53 BRI AS B IR RE FE AN, ART- 235 sS 1 S 2B (o AN Y i R
(RIS B R T2 O 0284 i S B R 2 S RAZ B R R A2, 7F 500 N £ 1200 N [X a7
Bl P 5 s 1ot e PR L P4 e N 255, ik R BEL DK /N 938 K B s 4887k 2 5 )1 KT 1200 N 5,
T 2o i L BELES G A R I S A o DRI, PRI 90 IR A 34038 B I L R AN SR ) 75 2% 8 LA ) J
JIG ARG DL, AT LU 7 i 4 0F 2208 SR Al B0 B8 LU e 28 A 1) F L It 0 AT AN 38 SRR B o

3.2. mEEFIENERNFEIFRIEENT R

W T 4% IGBT 83 Ha AT 2 A I ke, PIREIE RIS HE IGBT &34 W B L o A AN 2, ETIAN[H]
TR IA R K, SBUR R,

ONIRFU L 72 5 00 e i s, 4 1 i) 1~3 A 56, BB S IR 100 A, x4 2
BEAT I, AEFFERHI P AN S M B HOR 2 7 . IR ZE RN 50°CI, ANFEE A0 A0 T, R ZE A
TR 5 A IR AL ZE SR M B AR 2 T

Table 2. Relative change of current imbalance in different pressure distribution
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