G NECE * 5

2006 4 12 H

= %= W

CHINESE JOURNAL OF SEMICONDUCTORS

Vol.27 Supplement
Dec. ,2006

BRI & thix&E MCM

AR ZXE

PR PRI N A
ThE EAK BEF

AL Tl K2 75 85 B TREpE . Jbxt

100022)

FE: 2.0 7 A (MCMD 0] P 0 1] LA AT 1 © 28 o [ A L 77 R AT S P S I R i 2 — . B R
TCA M 2 R AL A I T B 05 % AR SCiE I ANSYS T H S T MCM (1 = 4 08, 715 31 7 38 35 40 i .

i AR O A L B2 T B MCMLR 7 9 7 52

KR ZAAM; ARICHH; ANSYS; P o dr

EEACC. 2250
FE S ES: TN38S XEkFRiIRAS: A
—
1 31§

MCM (multi-chip module) B £ .65 K41 14, &%
PR B B D i 2 S A A A R B RS e R L A f
T T A 2 2 A BUAE ) — By 5 B 22 )2 A 46 1L AR
IR B A R 45 5T P T IR AR RE 5T L — a2 DI R
MY F2LF. B 2 LSI A VLS i #s
R R L WG R B AR Z )R ) PCBL £ )2 B &
CJRE ) 5 i Bl 3 1S 22 )2 A 46 A e bl B (i L P el 4
JE& ) L BR 5 R M e R R M R 2 T ik L PR RE I R
TR AL T RS B R G R — AR R R
T 20 A AR R B R AR KRB
By ]t 20 R B AR 4 R i) — T S g
AR GEFREEIMI P RE LR . 28R RE
SEVE R e AR AT SE M, © 2 RN H AT E N ST
PR SRR R B AR

R R dh e A L, MCM AT 45 25 B 7 44
FEL 4R B A R T A L Ak L 2 ) R
b UL T ) R L B MCM 45 BRE A 42 w8 A
AR /N JE X FAE R T KI5 R i MCM, 1
PR ELA A R L $RR 2 8] (1 R A5 1 i o
PERFUN I T AEAR A, e B9 O 1988 i 4 2R S50 44
BRI G 2 B I, vE AR R T MCM A5
() = e 50 A 3 B AR LR PE A R T
MCM #5550 2 £, % 42 8 K2 MCM Y
AIEEE A B Y AR L) BH2014 X4 0B
FH ANSYS HiA , 14T T = 4 i 3 19 B 25 B2 0 A 43
r .

* g D7l FB 5 4x BT B H
T {5 E# . Email : xz. hu@emails. bjut. edu. cn
2005-10-11 Y £ ,2006-01-13 & i

XEHS: 0253-4177(2006)S0-0351-03

2 ARTER

20 A B I 3 53 B 07 iR — gy = gy
B BB A T A S 0 3 . o A FR T8 i 1 2
MCM i 37 53 81 1) e A 4%

FE A% I SR 58w T 3k A B0 A
= Fh. H R 2 4r ¥ (finite difference method,
FDM) . A [R5 (finite element method, FEM) #lI
11 %96 (boundary element method, BEM) . £ [
ZEPIEARIF IR MLIE 5, 1 A ook TRk K g L
A T AR A0 T8 45 193X 28 [ A, TR, % MCM 284 19
T FE AL, o0 A s R A BR G 2 TE 3 1 1 %

E A AT 9 200 A B =R dh
W% 25 i 4 (MCM-C) | i L Z 0 B 41 4
(MCM-D) fl & 2 £t i 4l (MCM-L) . J5 3k X &
BHIES Z 6 44 (MCM-D/C) 2k 8l, & &
MCM-C 5 MCM-D #4547 .

AL LA B B 22 0 R 41 BH2014 S 4],
BiA BTl 2 ANSYS, X H#E 4T = 4E iR 5 1
RSB F B, BERL T AEAS [R50 B ROE s i A
Jry AR R BE (R B LR R S R I T B
it .

BH2014 1y & fb A FRoC JLA A, i &l 1 Bos .
BH2014 f 16 >/NMARFR D)2 48 4 F1 1 A~ KARFR )
RAFA L NEBUS R MRS 0. 72mm X
0. 72mm X 0. 15mm, AR B iR F o 4. 52mm
X 2. 89mm X 0. 52mm . 3 &3 52 {4 s AR K W % Kl 43 15
F| BH2014 WA FRoC M Ag B8, i & 2 s B A
PR T M A B A By 32073 A7 i Al 121825 T4

©2006 HiEH T4



352 R L

EE

527 %

UG TR v i SR A A S LA R AR 1 BT

1
Volumes AN

Type SEP 22 2005
ek 11:02:03

1 A FRITI LA 5 2
Fig.1 Finite element geometric model

1
Hlements AN

SEP 22 2005
11:07:47

B2 A BRI A A Y
Fig.2 Finite element gridding model

£ 1 A RITH BT R A R B B B (300KD
Table 1
in FEA(300K)

Thermal physical property of materials used

R0 4 f 4k SRR k/(W/(m - K))
¥4 (Epoxy) 0.394
B LR 4 (Ag Epoxy) 1.575
Y 1
R B 4545 42 (63Sn-37Pb) 35.826
-PE R 53.543
96 % A k4 35.039
A 185(170~200)
£ 99. 5% 4 1kt 259.78
CVD 4Rl f 1500(1300~1700)
Ny fit 145
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Table 2 Maximal temperature of alterative materials

Kt b L IR (Epoxy) | BRI E | 864 PR

FEREE/C | 188.999 | 122.136 99.686 99.336
AR | 96% AR | AULEE [99.5% A AP CVD &Nl A

HBEREE/C| 122,136 | 117.835 116.237 114.653

F 3 AR AR BCT B L

Table 3 Maximal temperature of different convection

coefficients
AR R/ (W/ (m2 « KD 20 40 80 160
R/ C 126.248(122.136(129.329(115.825
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FEA Method in the 3D Thermal Simulation of MCM *

Hu Xiuzhen', Li Zhiguo, Guo Chunsheng, Wu Yuechua, and Liao Jingning

(College of Electronic Information and Control Engineering. Beijing University of Technology . Beijing

100022, China)

Abstract: The reliability of multi-chip module (MCM) ,especially thermal reliability , has become one of the keys to the relia-

bility research of electronic product. Finite element analysis is an important tool in the thermal analysis of MCM. A three di-

mensional thermal model of a kind of MCM was built with ANSYS to calculate the temperature distribution. By thermal sim-

ulation and thermal analysis,we can raise a project to improve the temperature field.

Key words: MCM; finite element analysis; ANSYS; thermal simulation; thermal analysis

EEACC: 2250
Article ID: 0253-4177(2006)S0-0351-03

* Project supported by the Ministry of Information Industry Science Foundations of China

T Corresponding author. Email: xz. hu@emails. bjut. edu. cn

Received 11 October 2005, revised manuscript received 13 January 2006

(©2006 Chinese Institute of Electronics



