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Study on formation of through—-hole iriterconnection for Si chip stacking

ﬁ%_g_ %q]‘_ , \_%éu az}]gn‘ )\](g_’]un _li,_.

daddgtn 4

"HAEadEn Sﬂl?l’e}*}‘ﬁ‘&
AUt E XA A Fsta
EgdEa A

1. M =

F)E, PDA (Personal Digital Assistants) %
tzg it 59 145 ARAFe] de o
Z3=3 o7t 534 el wek AA AlA
g 143 9 st R7HI A ol
3 HAx A" 3dFse wE AZH0L
7453 IC (Integrated Circuit) 2 712 2@ »nt}
a&3el Ha ﬂlﬂ’é} Al 2E 9] 7H‘”°] FAlel
AR = ook 75 ‘£°]U} AR HZ R
olstd A=t ﬂlw«] e IC AAY Hs K
o= 713 T2 94?} Az A A 2 é’&'
gz s, ole #H7A Jldeo]l @ HEA)
71€9 HAH 5o vAA EFE gnste A
o2 AARIE "7t 3t F, dkEA] AlAEC]
el dolA Azt A7l 7€ A EEs )
e 79 483 A Fol Az AEL HA
of A&eizE &4 Jde Holoh

HZ olgd #7lF 71ed AL FH
A3 A2 vlo]aZ H7)A 7ieo] AJMHIAE
o), A& z& wgog s AFPgwHAS F
238t= ol&ul 3-D #Hy1A Zle (3-D
packaging technology)°o] aZelt}. 3o =
HAAA 7l E F¥}eE AAE A2E
(system)olgta &k=d], o] @A Fte AAH
ol ¢4H7 AaAMEe RES] #HA HFE ¥R
& Therst Agte] Ho| zt7] AR Hi, thAl o
g $£FLAE0] AF Hojof shesich 3xrd e
2 HE FZgezA 2F(logic), UYEE
(memory) 7€} dulol A (device) T AAH

& T3 g 7lsol Y HF| A F
"Lﬂ"i%‘l gEHA oE I 1 AT
HAAZHA & #7498 ol 7] B=ge 713
o] gtoemz nEgd H7|A7t AA st B

o]

3l & F wel Ao AT Al A
é 31, 2 fel = g8 & AEso A
AaAHE 3-D A7 E ol&std 1749
é’& "%F Hao] s HE AZIA HE=R
a%E AE dFAA Y olfol AU,

N1° _d m|o

L e e

S Bods

Taadoddid srapgonan

Fig. 1 Schematic structure of Si chip stacked 3D

package
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Fig. 2 SEM images of the top surface (a) ana

cross—sectional view {b) of through-holes in Si

wafer
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Fig. 3 Cross—sectional SEM views of Cu

electroplated through-holes with various current

densities; (a) 0.5 A/dm? and (b) 1.5 A/dm?

2% 29 o] Si W& 47z, Cul
2 B9 E2 ¥ Sj #4538 Cu £
AYA Re FAsy] st TL A
SEMoz #FEsIY. 19 32 "2 A
A7lste] Cud. =3¢ ¥, £9 @d AL

o(]ll- o
- &

%?
Lo 2w b

}_

:4m

Jick 543 19 3= AF 95 € fﬂr
FF F ARRTE YU E, ol&

29 Fo Cut E2HE figo| S3 “4012]

m&olt, agelA & £ %ol 0.5 A/dm®

ol o2 =F Al 9 ¥ F47F AHAA

ge Az JebgA W, 1.5 A/dm? 2ho=

T I u)
ofN
o
4

E7 A dolve FIRAAE AA & AFo|
CuZ YA A& A& ¢ F AUH ol F
3 1.5 A/dm29] AF Y=7F & AFolA AHE

g Si dolH e =Tl HAA 1A Ao @
e

4. & =

2 d78 §4 9 2EE B3 Lol F3
% % A

1) DRIEE ©]8% Si 2z 7]€24, 300 /m
FA9 Si goldE #FTE 5 Uy #EFH
i A1z}l Qlo]A coil power 200 W, cycle time
6.5/5 s, SFg:CsFgel 7F2-%3 260 : 100 sccmdll
A Y 2748 9 F U

2) Cu E He _g:_tﬂ g B g
}J’ #dsta tlAg =85S o
< T Rl%% ok 7 AAT
Cugs =g o 1.5
Atk Aol M A}

2 d7s FEred JIxHEgAHANY
(R01-2004-000-10572-0)2] A-7H] A de]l 23t
FYPHP o, A7y Ao ZAEH Y

TS T

ro

1. Horoshi Yamada, Takashi Togasaki, Masanobu Kimura
and Hajime Sudo : High-Density 3-D Packaging
Technology Based on the Sidewall Interconnection
Method and Its Application for CCD Micro Camera
Visual Inspection System, IEEE TRANSACTIONS ON
ADVANCED PACKAGING, 26-2 (2003), 113-121

2. Gerard Kelly, Anthony Morrissey, John Alderman and
Henri Camon : 3-D Packaging Methodologies for
Microsystem, IEEE TRANSACTIONS ON ADVANCED
PACKAGING, 23-4 (2000), 623-630

- 211 -



