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Fig.3 Schematic of 3D-MCM
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(a) Contour of 3D-MCM temperature(1/4 modeD) ; (b) Sectional view of 3D-MCM temperature (overall

modeD) ; (¢) Temperature distribution of 3D-MCM substrate(1/4 modeD) ; (d) Temperature distribution of PCB(1/4
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Fig.6 Comparison of 63Sn37Pb ball shapes after one-time re-
flow (a) and multiple reflow (b)

2 BN PCB B K7 B e M B B 2 R
T2 R D] R 4 O gl R AR 1 o
P S R R MR AT AL AT ] — A TP P 5 R AL 261
BB G A o 4300 % e b 22 it Sn63Pb37 il Sn96. 5Ag3. 5
FREKR RN T 207 kAT T4k 45 R LW R 2 90
RO A o A N HE 22 YR TR] A T2 Y e e iR B IR
B AR I AT AT el 2H 2 5 A R R KR

MK S ER

WEl Y 3D-MCM N 7 frs iz Al B L £ )2
Febr oy H 8 L MR ZEC 10 2, 51 07 08 i i
BGA (11X 11), @K 18mm X 18mm, {24 F il 2D-
PCB {1 1 (£ 52mm X 28mm) [ 23% , {¢ y DSP #% {2
(15mm X 15mm) () 140 % , 21 %5 850k 5] 70% , 14 FH
I 5 2D-PCB kK.

W AR e S F e R R AR (B AR b R AT D BB A I
TIRE I i % an 1l 8 BT A . i Wi B S %6 T 3D-MCM
B I3 A 23 S A Sk S WL R B2 WRCHIL . K 36 R 2 AL )
5 308 2ok 7R D A AT IO e g AT LA RO R AR A Y
WiE 9 iR . 45 W] 3D-MCM TAEIE % . Hid = 1 fig
5Ji 2D-PCB — 3.

AR, XF 3D-MCM R A il B 4 A 18 oL a7 1 5K
I D0 S R 58 e S 2B 1 0 4 RE A, FE B B OE R T ARR
AT A H A 0 A A AL Y R B SRR IR E R
35C . % 3 Jy 3D-MCM Wi & or i L a5 S e H 5
BB RS L 45 5 0 . DSP I 3¢ 1 T B 52 I 45 5 ok
42. 0C A5 HLE5 L 42. TC . FUE B0 45 B R0 52 35 25
(R 25 AN 32 % . AT L, 76 15700 A 57 v B 4 kLI 1 45

(b)

3

Bl 7 MCM ¥
Fig.7 Photos of 3D-MCM (a) and BGA and substrate slot (b)

() # IR ; (b)) IKH BGA Rl A =

R

BHTHL

HlehL

E 8 3D-MCM s fiE il ist Jii 2
Fig.8 Schematic diagram of 3D-MCM test

SE TR RS 25 0F 5 SR AH AT (19 25 AR T (B AR UL 45
S50 45 R AT B4

(@)
\

¥y g g 71
\
\

§

]

s

W

B9 dlfF &SRR R (0 TP 1 RERIE; (b) KL
DA %yt 9% 5 (o) H2 Wbl AD iy s 0 ; () E 4L 2 i3 1) P8

Fig.9  Transmitting and receiving test for 3D-MCM  (a)
Transimitted data wave from computer 1 # ; (b) Output wave
of transmitter DA; (¢) Output wave of receiver AD; (d) Re-
ceived data wave from computer 2 #



%93

TR LAF . JETHE S IENR A 3D-MCM 3 23 25 4 1) F il

1841

#* 3 AR B oA (RN 25 SR 5 S50 25 SR A X L
Table 3 Comparison between simulation and experiment results
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Development of a Three-Dimensional Multichip Module
Based on Embedded Substrate

Xu Gaowei', Wu Yanhong, Zhou Jian, and Luo Le

(Shanghai Institute of Microsystem and Information Technology . Chinese Academy of Sciences, Shanghai 200050, China)

Abstract: A new type of 3D multichip module (3D-MCM) for wireless sensor networks is developed based on embedded FR-4 sub-
strate,in which FCOB (flip-chip on board) , COB (chip on board) , BGA (ball grid array) technologies,and wire bonding and flip-
chip interconnection technologies are combined. The PBGA device and bare die are hybrid-integrated on the embedded multi-layer
FR-4 substrate. By solder ball placement and reflow,the BGA is formed at the bottom of the 3D-MCM. Solder balls with different
melting points are used for initial and final vertical interconnections for the sake of compatability of all levels of interconnections of
the BGA by reflow soldering. The application of embedded substrate solves the problem that the top surface of the wirebonded chip
overtops the solder balls under the condition that the chip was assembled on the same side of the substrate as the BGA of the MCM.
The thermal management is conducted and the thermal related reliability of the 3D-MCM is simulated and evaluated. This kind of
packaging structure satisfies the electrical performance and thermal requirement,and meets the challenge of minimization,high relia-
bility,and low cost of the package design for wireless network.

Key words: 3D-MCM; embedded substrate; combination of multiple interconnections; compatibility of solder melting; thermo-
mechanical reliability
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