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<Abstract>

Multichip packages are comprised of dissimilar materials
which expand at different rates on heating. The differential
expansion must be accommodated by the various structural
elements of the package. A types of heat exposures occur
operation cycles. This study presents a finite element
analysis simulation of flip-chip among multichip. The effects
of geometries and material properties on the reliability were
estimated during the analysis of temperature and thermal
stress of flip-chip. From the results, it could be obtained that
the more significant parameters to the reliability of flip-chip
are chip power cycle, heat convection and height of solder

bump.

Key words: Multichip Module, Flip—Chip, FEM, Reliability,
Thermal stress, Coefficient of Heat Convection

1. A &

AAAE] o] weE S A
3kl 7% B AFE A= 595
1 glow, o]y U AAHANFAGY A 84S
o] oz wxAe HHEE F7HAA FY
7} e AAAES HE F UA HJUY. PlA
RE JAS A% 7] A (packaging) 7]lES
dbe] FHwtoz W7|AEE oY 3 (single
chip) #7|A K}t o2 Qe & 78
t}= 2 ®E(MCM : multichip module) 7]
A 71es dAdstan . ogF ] RES ¢d
A7 24 xR HES PA ddoe] A

Ryjol A Aol §-

#l 7] (substrate)oll 2% 4% (assembly)F
2] o] & PCB(printed circuit board)7| 3ol 4%
g dd FHuo v 3 At 38
AA goezn A3} 2L AsAHYE FIAE
Z el 23y gF J REL w2 I4ER
olsle] 7| R|ol| A WAYst= GiFol WolA Al

& A g A (reliability) A7} YeEpa o
dd F w71A = W7|AE 7|l AEE o
i} 7] 2| 7} -(210TC ~260TC)o] =& =Ho| E-E
2o] wAgto =N AlZA FA7F SAEA R
ot 3 RES 9 9 (power)7t wiF sl
Walrl Ale 9488 9 d vz o A4
A4 7F Ao

« A8 AEREY AU 2P As} AYAAL, T * Full-time Lecturer, Dept. of Vehicles Mechanics,

E-mail: yskwon@mail kyongdo.ac kr
o GFoidtin 7] A Fey g, T
E-mail: srchoi@yu.ac.kr

Kyongdo Provincial College, Ph. D
«* Professor, School of Mechanical Engineering,
Yeungnam Univ., Ph, D



9 Aol 7sietd g3 FAAARS] WSt & A

g% 3} REL T2 7|18 Yo =49 Ao
A2 FAAE eFS "W (film)o] o] Ho g F
ollal 2 9ol REEA] Fo] low, wheA I
o Y-S ddste WA wep wiEA 3
& HAAZ A2 (bonding)¥ F 9}o]o](wire)
2 Ad3= ¢olo] Y, =M (beam lead) 2 &
A 43+ TAB(tape automated bonding), Wi
A e HEASHA 3 wr=A I wjAdy Al
olo] &U| ¥ 3iE(solder bump)E ©| &3+ Y
A (flip—chip) *2]o] Q1-4]. o] & FoA &
Ae HA3N % AsAge 8 F§H F o
Bo] AHE-EI gt wEpA B AFoA = o
T 3 EE T Fig. 187 22 &8 & 2d=
M A5 o

REEA] F o A 2HEL 100T o] el A
FAHE ALSE HW, olF A uf7]|A 2
A 2 AS| WAA| Aok Fot, g 7] x| of| A
AEe 42 Q8 EYsi= MY A4 o
% 3 EE A Aae d9 A 9§
o2 A% d g¥oz MEZ g a7 HF
o] ¢l Al (interface)?] ¥} 3 (fracture)® A
o] AT} 1-4].

OF R REA dojuy= AU
TR gt 3 of#e & I gFe Uy
(thin film)¢] ¥} #](delamination), A& d &
AR =A2] ¥y So] Ao WA F ope e
&0 RETqAM= HoAM WS A= QA3
A (creep) @S 7FA L3, 3 399 (power)<
Wstell wmel el Wzl WAt dR
(fatigue) d &S &7 g}, =3 gF2 9
I ATHLEE 9% ZAoAME & A
Ags s 499 WHEs d 889 ¥EE )
el VMRS FUgo=EA Sty 9 3
NHAE dog|a qoH1-4].

2 ddAE gF ] REY A HI)
g % AJo A, FAAQNRE 2 75353
el W7ol EY e AZAo) mAE HE
= WrtstY. Hr7|ES ogF 3 REY 7
3183 Ake] MAN FAARe EAAE W
Ao zM WAsE weA 3 e Hog &
=9 EriEd Yelyes d 8o AV|E
Bl 3Lk, o]u H-822 Mises &89 =7
2 dudtgon & Ad 9 A &9 A

featas ALM7IHA ABAQUSE o &
sho] x84 s ot

Fig. 1 Geometry of Multi-Chip Module
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Fig. 3 Max. Temperature versus Chip Power
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