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Si + 2HNO3 = SiO; + 2HNO;
SiOz + oHF = HgSiFs + 2H20

1. Reactants transported
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3. Products transported
from surface
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Si wafer

Fig. 1 Wet etching process
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Fig. 2 Anisotropic & isotropic etching of S
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© °

Fig. 3 Physical and chemical dry etching process:
(a) Physical, (b) Chemical, {c) Physical -
Chemical etching process
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Squeegee
Carrier 5

Print solder paste into apertures
in silicon carrier

Remove flux residues

Separate die from carrier

Fig. 4 Solder bumping process with Si carrier
which was wet etched with KOH solution
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Fig. 5 Anisotropic etching property of Si
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Fig. 6 SEM images of wet etched Si in 30% KOH
solution with different etching time: (a)
20 min, (b) 40 min, (¢) 60 min, (d) 80 min
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Z £y Hol2EE EZS & A¢ 48" &u9
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£ Ugde oju3t FE58AT FAH Qx| gowm
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o B7 71t g gelolH, o] FelN FHz
Hol| AAsl SHEL HoA7 T gZze 3w
Fig. 7 (c)¢ &l €47} ¥¥e 493 #7149 ¥
4E 4E A Eot.

olg} Zo] &4 Azpoz g HolHE LT &
40 ¥BE carriers AFIA =HE, €9 go|rE
7V 204 wixa 2R E WA g 487t g7 9E
of 84 wA=x]e] & HPo] sEshA €. T3
EFH3 AR 22 dold #d H7)xY A= A
H71A 2 foln e}t FUF A7 ol E o] &3}
carrier® AFE F glong A T Iuigt
A & doe 3HE zeth

Sie] A4 Hzte] 4 3 P deidE ol &
A AFEE wiel 2ot AFE uist o] 4 A7t
Fold B2l - sieha Azto] BAlo] APsE 22y
2 o188 BF 712§ 449e o8d A
42 e Fold 28 7keE & A dnk ol F o
&5t Si dlolHE AT AER AL I

Fig. 7 Procedure for solder bump transformation:
(a)-(b) solder bumps formed in Si carrier,
(c)-(d) transformed solder bumps on flip
chip
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1. Au sputtering

2. Photo lithography

(ST |

e e

3. Through hole etching

4. Cu electroplating

5. Wafer thining

Fig. 8 Through hole formation and Cu eleétroplating
process for 3D packaging

Fig. 9 SEM view of Si wafer after through-hole
formation; (a) top view, (b) cross-sectional
view
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Fig. 10 Cross-sectional SEM views of Cu electro-
plated through-holes with various current
densities: (a) 0.5 A/dm’® and (b) 1.5 A/dm’
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