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Fabrication of Through-hole Interconnect in Si Wafer for 3D Package
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Abstract

The 3-dimensional (3D) chip stacking technology is a leading technology to realize a high density and
high performance system in package (SiP). There are several kinds of methods for chip stacking, but the
stacking and interconnection through Cu filled through-hole via is considered to be one of the most
advanced stacking technologies. Therefore, we studied the optimum process of through-hole via formation
and Cu filling process for Si wafer stacking. Through-hole via was formed with DRIE (Deep Reactive Ion
Etching) and Cu filling was realized with the electroplating method. The optimized conditions for the via
formation were RF coil power of 200 W, etch/passivation cycle time of 6.5 : 6 s and SF6 : C4F8 gas
flow rate of 260 : 100 sccm. The reverse pulsed current of 1.5 A/dm2 was the most favorable condition
for the Cu electroplating in the via. The Cu filled Si wafer was chemically and mechanically polished
(CMP) for the following flip chip bumping technology.
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Table 1 DRIE conditions for through-hole formation
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Reactiv Flow rate Time Working
active gas (sccm) (s) |Pressure (Pa)
SFe, Oz 260, 26 6.5 3.99
CaFg 100 5 1.07

Journal of KWS, Vol. 24, No. 2, April, 2006



67

—— DC
.......... With pulse

Current density (A/dm?)

=== With reverse pulse

100

156 ' Time {ms}
10

Fig. 3 Current impression conditions for Cu elect
roplating

3% FA% =FIE SRY, B AFEe oy
AT 2, E9 Wl seed E°l UE A CuEs
Fol FFo] T FEo] A HoldE & 4+ U
o ole FAMECR EFFHojol sl Fo|7t AEE
ot =FEE B9l va @4 27] mio] dshs
RAeg, FA Wgo= mFo| A t} o]Foix|7] Hd|
o I AR ol npEEe AERzo
= Fefsl7] wWiEQl Aes Fdg). oo & 4
TFoM= F7HQ dEdle] Au & & glo], EHd
¢ Au F SAULE Cug E=a3tarl sidx, FF
Ao ¥ gle Cu ZFHE A3k d £30] gl
. Z9 Cug =53¢ F o9 3L 7|&9 29
A 2D A AgEed?, =98 2H9 v
HE AL sl dols BH vloz E29 Cu &
5E CMP (Chemical-Mechanical Polishing)-& ©]
B3t AASIH. EF Au Fo] $FE Wx CMP
£ o83l AANREH, ol Si Holl WS A
3171 A golct,

3 4

oo

> il

o
L
N

Fig. 4= Si Aol Aug F33l2 DRIEE o4
3] #E3 F SEMOE ¥W o

olt}, Fig. 4(a)dllX & 4= xo], Si ¢lolHd 100
m 2739 AF Zo] FAHHA ln, T @H AR
AL 5 gRo] £2 Si folg AA FA=H glon
DRIEE °l83td 4z+& APsiHS v Si F-823t 4
2 ¢ F Ul .

Fig. 5& Fig. 39 Uehd AR <7t 2 we
Cu =859 ¥ =& SEMOo = ##d Aot}
ol= ZZoly} Cu YAV} WA #AHe =3 3
4 JeERloy SEM AR mte 2= zAd w2
TFAAL 2olHE AT 5 gt

dRtA o R =3 A% AF7 DCY wHe dA8

KREGEBREEEE H24% H25%, 20064 48
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Fig. 5 Morphologies of electroplated Cu surface:
(a) DC, (b) with pulse and (c) with reverse

pulse
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