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Microjoining Using Compliant Bump Technology for Heterogeneous Integration
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Fig.1 Young’s modulus and allowable process
temperature of electronic materials.
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Fig.4 Cross-section of bonded cone bump (bottom)/
flat bump (top) made of Au.
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Fig.5 Change in die shear strength with bonding
temperature obtained from cone-bump/flat-
bump bonded and flat-bump/flat/bump
bonded dies.
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Fig.6 Room temperature bonding of Cu/Cu bumps.
(a) Schematic of electrode structure. (b) Cross-
sectional view of joined Cu/Cu electrodes.

AT, T, W72 Cu/CuHAEOEHMEREE R
TV —F o= VRO RE R, LN T
A5, APMEMBICEGTZILIIFEA SN BICERT 5
PLORIEIZ LY, FHOFHLE DI B, ik
TH Cu/Cu DEENEHTELILEZRL TS,
TV =Tz —YUEORHRPRT LI, FvTY
) 10,000 ¥ ¥ ORI ER CHEEICR>TW0WS, £
72, BEREHLD HAMERVE WR B, B, WEEE
B HIFEEMATICPERESRE LTLE D &9
W Z D05, EIZZF)TlER, Viry MIHHLT 2
L%, M6(b)DEIICrZTARY v MEEBIZLTS
D, BAEBOBIREADSREZ LS IZLTwb. I,
X 6(a) DEED, BHEIHORAF NI CHRFEL
TWh., BEFEICOWTD, 1IN T+ 17V
H720) 8mO &, THRNMEIESN TS,

e TSV AND@EE =Rt LSI~OuHICIE,
TSV LD Tav AL T 7L —2a YDURETH A
EHhHDH., T —NFHLLb0E SO ATH T
bl s 812, TSV FutxkginNy 7o 7

4000 —

RT

1.25 gf/lbump
S

)

g ~

1 interconnect + 1 Al line _.®
C L .
s 20000 _g3mq o
k%) .®
wv o
() ¥
o '.,"

4
X
X 2
o
R
0
0 g'. L L L
0 10000 20000 30000
Number of bumps
7 WIREA Cu/Cu A 7 uUnNY THEEDT -V —
F = — VB R

Fig.7 Result of daisy chane measurement for the
room-temperature bonded Cu/Cu electrodes.
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Fig.9 Backside illuminated CMOS image sensor fab-

ricated using TSV and microjoining with cone
bump. (a) Cross section of bonded chip.
(b) Test circuit board and output example.
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Fig.10 Near infrared image sensor fabricated by
integrating InGaAs/InP photodaiode array
and CMOS readout circuit using cone bump
interconnection. (a) Die photo. (b) An ex-
ample of image.
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Fig.11 Bonding of LSI chip to circuit on PEN us-
ing cone bump. (a) Cross section of bonded
interface. (b) Result of daisy chain measure-

ment.
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