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Cu Filling into TSV and Si Dice Stacking for 3 Dimension Packaging

Myong-Hoon Roh, Sang-Yoon Park, Wonjoong Kim and Jae-Pil Jung
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stacking)”
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Fig. 2 Schematics of conventional blind via filling and Si
chip stacking process
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Fig. 3 Schematics of DRIE process (a) and cross section
of vias (b)

7hsetH, 18 AoliA glameby] 4ol e §l
of 4o zhsli: Aol A, e oA =
4 FAL alignment’} oJH9-H, A FHE ©E
HHFAE (surface debris) A2 EA9F F3H]

—~

rl

aspect ratio)7} & Hlo} & PAo] ofHu= TAA
S 7HAaL glek wbHe] DRIE 4& vHea] F4olA
ARES= SiFs ZEtErkE o]gete] Ay doldE
A7bsle 34 CFs EeknkE o] &sto] Azke A

AC)
i
fo
)
=
ofrt
ol
oX
=
o
o
X
o
f
ol
ol
ol\
£
tjo
[-411
J
of

2
oS4 Hls g TSVe A7)
=z

=1

=

E%E 9 alignment A7} ¢tk 28y DRIE &

Ao B TSV7F 34E 99wt =x AAE mhed
A

(Si0, SIN), /AT (T, Al
(Cuy, Aw)®] A= Hjo} & o] st dAZFe
SioE @Asl Slell F4/74 AR B PECVD
(Plasma Enhanced Chemical Vapor Deposition)
S ARSI F2/214 APEES o]8ste] SO
AATS AT A9 AngoldA digaLte] 7sshd
CMOSS] HE AR ofAA= &l Al &
2% 5CE ZA8ks 100071100TellA] o] FolA]
o] girh whde] PECVD 34S 3007500Col
FA0] o]FolA7] wlTe] CMOSe] WE g o]
ske] XA Si0, HAT FA¢] 7Fssith

AR/ A5 Al=52 CVD (Chemical Vapor
Deposition) E=&= PVD  (Physical Vapor Deposition)
S ol&ste FFeE A/ AT HAAF
SiOpe} Al=Te] oFsh HEES Hes] FHA AT
o8 AREE 5 (Cwel Si0, AT WH-= 2t

AL wolgs dhukzo 2 Tio] glgAolt) A=
I

o

RN ¥

AYeran A=Al $58 Cwl ol AHgH
o} AAF Vpae] 3k 2o ojelg Wil
o) AEFen AuE AFRE 4§ v} &

# maold AAe 4o] Ba glov], 3
W el Cuoll vls) Hgaht mu18Ql wiel
94 Az @8 AT vo} &9 v o

oo 3o Rl ofy

o

[e}
wubs-S P4 49 shadowing effect7} LAYk

ox o rlf off Hif ¥ N 2 ¥ rlo rfr
Sor
I

2 e A71A
& A AFgo] Folof g} o]zt
MEA7E A2 WY ZEaeE?) &)

%
<
o
[
=
>,
M2 oo
i
o
2
1o
i
oXx
5
rlr
I
o

Mechod) WHoz F3& 3} zhzhe] S Wgol
Aetdo] glon} Haol e @A) TSVl 71 wol A}
S5 Cu dall=ael sl 71sstaat s

Cu Ae=gge on] wheA] FAol|A HHslE 7]
SEA FANEe] HwA AHstar A do]d,
PCB (Printed Circuit Board) = So #-&Ho}
7} Rlan, okate] golsit ey Cu Ay o
oA Awst 7|5 v Fabo] AgE|ofof s
FAY 35E TSV A ddd AET SHo] of

Journal of KWJS, Vol. 29, No. 3, June, 2011



32 A 9 TSV Cu 4 B S A A5 7=

41

(d)

Fig. 4 FE-SEM results of SiO; and Ti/Au deposit layers on a straight via; (a) whole via, (b) enlarged A, (c) enlarged B,

(d) enlarged C”
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Fig. 8 Sn Bumps formed on the Cu filling by DC
electroplating  without PR mould; (a) bump
appearance and (b) cross section of bumps’
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Fig. 9 Cross section of Sn bump after reflow (a), and
interfacial IMC ()"
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Fig. 10 Cross section of Si-dice stacking by reflow
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