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ABSTRACT: Hip Chip (FC) technology, which is widely used
in IC packaging, is introduced into the fabrication of
three-dimensional packaged integrated power eectronics
module ( IPEM ) to construct Hip Chip IPEM (FC- IPEM). The
structure and fabrication process of FC-IPEM areillustrated in
this paper. A FC-IPEM consisting of two MOSFETSs and gate
driver & protection circuits is fabricated in our lab. To test the
electrical performance of the FC-IPEM , a synchronous rectifier
Buck converter using FC-IPEM is built. Finally, the results are
given.
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Fig. 1 Schematic circuit diagram of half bridge FC-1PEM
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Fig. 6 A synchronous-rectifier Buck converter using half
bridge FC-1PEM

PDF L "pdfFactory Pro™ i FHf AL www. fineprint.com.cn



http://www.fineprint.com.cn

36 o SN 5 R <€ T/ 1 R R = 4

25 3%

7 ZEFEBEA FC-IPEM Ky EEE]
Fig.7 FC-IPEM with parasitic inductance

oo

ﬁ Vos(Qy) i

Y

s [ -

[\ { LVDaj'z) [ L

€ iLe

%

20/ t/ns
B8 i
Fig. 8 Experimental results

5 #ig

FC-IPEM 2 8 T 05 HoR I = 4EEE s
FTHL PR, 78 FC-IPEM H, p kb ™ sE B Fr
FUUEAR I H3E, BUR TSRS L, EHEM =
Y e MR TR G P I B 2 sh . M@ T
FC-IPEM (¥ BT FIATRERE 7, £ SE50 = 58 i T M
. MOSFET MOK Al /5745 o i 44 i 1 2 A
FC-IPEM, Jf KM ‘& 44 1 [m] A2 43t Y Buck A8 #e4%,
XA FCIPEM HEAT T HUAHEREIR . 1% 14
FC-IPEM HAXFEMIA: © HIEMEE/DN, H
WUNT 2 ESH BRI, @ MR SRR R
FAL AL BRSO GE M, SEIL T R
AR O B EARRE, B AEE, &
NG TARMEL. @ A, Bt A .

B2 30k

[1] VanWyk JD, LeeF C. Power electronicstechnology at the dawn of
the new millennium — status and future[A]. Proc. IEEE PESC
[C]. Charleston, South Carolina, 1999.

[2] ERIEWI, (Ul R TR R N T M BB R () [T T
HIML TR0, 1997, 17(6): 361-366.
Qian Zhaoming, He Xiangning. The recent developments of power
electronics and its applications(1)[J]. Proceedings of the CSEE, 1997,
17(6): 361-366.

[3] ERIEWI, HEAORE, FRNT. DT EOR BN TR AR ()
[J. HEBEPL TR, 1998, 18(3): 153-162.
Qian Zhaoming, Dong Baofan, He Xiangning. The recent develop-

ments of power electronics and its applications(2) [J]. Proceedings of
the CSEE, 1998, 18(3): 153-162.

[ T TP 7} O 7 ¢ v S s v v & ) Al L WA SR SR TR
Py vert (). o E AL TR, 2003, 23 (2) : 104-110.
Chen Wenjie, Yang Xu, Yang Shuanke et al. A design of discrete
components based integrated power moduleqJ]. Proceeding of the
CSEE, 2003, 23(2): 104-110.

[5] Z&F, T, sk, (iR T RE B Th NI, o
[H Bl TRE2A4R, 2002, 22(8): 17-21.

Li Dongli, He Xiangning, Zhang Jin. Applications of Bionicsin design
of power electronics system[J] . Proceeding of the CSEE, 2002, 22 (8):
17-21.

[6] Barbosa P, Lee F C, van Wyk J D et al. An overview of the
IPEM-Based Modular Implementation for Didtributed Power
SysemgA]. Proc. CPES Seminar[C]. Virginia, USA, 2002.

[71 Xing K, Lee F C, Borgjevic D. Extraction of Paradtics within
Wire-Bond IGBT Module§A]. Proc. |IEEE APEC[C]. Orlando,
USA, 1998.

[8] Lu Guoquan, Liu Xingsheng. Application of solderable devices for
assembling  three-dimendonal  power electronics moduleqC].
Proc. |IEEE PESC. Galway, Ireland, 2000.

[9] Liu Xingsheng, Haque Shatil, Lu Guoguan. Three-dimensona flip

—chip on flex packaging for power electronics applications[J]. |EEE

Trans. onadvanced packaging, 2001, 24(1): 1-9.

Liu Xingsheng, Jing Xiukuan, Lu Guoquan. Chip-scale packaging of

power devices and its application in integrated power electronics

moduleqJ]. IEEE Trans. on advanced packaging, 2001, 24(2):
206-215.

Liu Xingsheng, Calata JesusN, Wang Jinggang et al. The Packaging
of Integrated Power Electronics Modules Using Flip-Chip Technology
[C]. Proc. 17" Power Electronics Seminar. Dallas, USA, 1999.

W, kel ZnAAE (MCM) BR LM H[M]. A
TR T A, 2001.

Chiang Kuoning, Yuan Changan. An overview of solder bump shape
prediction algorithms with validationgJ]. IEEE Trans. on advanced
packaging, 2001, 24(2): 158-162.

[14] Mercado Lei L, Sarihan Vijay, Guo Yifanetal. Impact of solder pad
sze on solder joint reliability in flip chip PBGA packagedJ). IEEE
Trans. onadvanced packaging, 2000, 23(3): 415-420.

[10

[11

[12

[13

ks HHA: 2005-03-28.

E& BT

T (1968-), L, MEMTAMIR G LA, s Lk
RIHEZ, WEFCTT I 4 FL ) F T R G AR BRI B AR I O H— HL AR e

BB (1970-), 95, Wik, %, WLAESIm, EZETFUT N
TR TE G - AR e« s UK T G0 AR 2R AR e 1) A5 23 HT 5

A6 977, T, WULATSA, WEFU5 10 A LT RS A

MR (1974-), Lo, Wik, W7 A @SR IT 0 H— H AR et
ey 7 e

MRz (1974-), o, 1, BRI, WEFYT5 1 ThER R IE R A
RIF KA SRR B AR N A

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

