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3 Dimensional Packaging Technology Using Via

Sung-Jun Hong, Kyoo-Seok Kim, Norman Zhou and Jae-Pil Jung
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Fig. 1 3-D packaging process flow chart

REHEIRERETE 244 208, 20064F 44

137



dlel# & AFste HJ’A‘,P_EAH H2ge] Adol
7EAIA =7 vl A =

Tr=
=
=2
% glth, Wt ohel, 751%" o]
)

342 20N T slelnls)
ol Ee flolR e A)RE A2A7E Az 19

Wmo
o T o H«T
AAA E& “J‘:L ‘f‘“ﬂol“% Eﬂ o|A & °]£6H*1 &+
T 25 34T AF wE ARE el 87ete 3719 (b)
5 P4 F Jod &9 g9 uiF xHe] AF Fig. 3 Morphology of a silicon mold made by DRIE
3 Q"o By = z:s}\ﬂr (Fig. 2 %L}_)D_ (a) Cross—sectional SEM image of silicon

trenches (b) SEM image of side-wall surface
roughness

(Fig. 3 #&x). o] Wi A dojHd =2 3
H](high-aspect ratio)& Zt= 22 & Ut 1
a1 slshd o3 "ol S WERe R do|HE 4
Zshe Ae g, o wWeker A7E £ gtk
E AHE 7R stk 28 uA)RE 48 2te 25
P = gt} oA e AEE dolwe A W
ol oJajx AP,

2d AeE deoldl A=A 25
A =0
o =2

FAE A

1 1=

N oft d
o ox, WY,

sk Tgo] WA olFolAo} B}, AwkAo AAZL
7]

3}8t 7174 & (CVD, Chemical Vapor Deposition)
WS o] 834 £ Hd SiOs< 4 gk g

ZAN 7] 2L 32]-/\_% EIRSHE PR

o 99 I} Zo] AF Zo| AT =25
Fig. 2 SEM images of Si-wafer through-hole using Tl f1e AR A eAAl HE AV =g
laser MMSM (Molten Metal Suction Method), #Ho|~E

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



31

Jake Reltt. ol2 AA Curt A=l <)

MMSM2 2§ &3 59 S| =S o] 83
3

— |
8 BX
o w
Y 22
11 F‘E
e T Jo
2 Z U&;

1
o = o
m{nmlomi_ﬁlém

o g e “‘L‘“z@%

-~ |0 ol
o
ol
b o
ruloi
>
=+
£ i
>
e =

(@)}
NI
2

i

=

o,
>«
m

o

i)

oF, o

jutnd EE

ofp
2
>
i
4>
30,
vl
rir
o
N
tlo rlo
X
=
o &
oX Mok ¥O A

o,
Ty
2
=
to N,
4 =
r
o = o
-z
2,

o
X
i)
)
H
N
R
of ofd
2
A,
>
52
N
olf

Vacuum Chamber

AelE dolse] F48 ol FHA
Aol TS AFehr] Aol vlo} 9] WrE
MIE A7 £ EE AN 34

Trench or Though—Hole

Decompression

|_— Si Substrate

Molten metal

|~ Heater

Dipping

- e

W

Pressurization

ﬂDifferential pressure

Cooling

Fig. 5 Schematic procedure of the MMSM

REHEIRERETE 244 208, 20064F 44

139



32

$9% - QY - 25 A

Acid cleaning and ultrasenic
water cleaning of via base

I .

l

‘ Fill printing of metallizing paste

I

Baking of metallizing paste ‘

l

Polishing surface rivet ‘

Fig. 6 Schematic procedure of paste printing method

Ilnt WD Exp —| 100m
3 15

Fig. 7 Solder bumps formed on a Si-wafer by
electroplating

Aeld), Fig. 7¢ A2l dol7 o] =F e ¥
=g 948 doly?.

Hol7t B4E g2l flolse v
£ g 2] WEel 2249 F0) ¢
o2 olfz flelsish el

|
piv
flo
o

f
- o
L
o
%

MA 7] et EE 9
ol#| o} 7|FE A A= WS A9 woe dol
Aol HAge] FA7 4 rlete AF HS A
ok gt} mek Az dojgo] FAJE nHlofe} Hlo}
Alo] 2 AR FE A7le Ax w$ Fe3 24 F
o] affolrt, Hote} Hlo} Alo|7} FFatAl HEHA

o Az W23 AEe AYE + s ‘—1‘% o}
e}, Agel AXA 971 wie] Gol ol ¥
A% 4717 B

iAoz AelE solE A% A2 el 28
HFE olgAN AFAAE Mol F2 A§HD
itk ek FHE dolsish dloln Allg ddz
HEAR e, ok Pelo] 23312 oA sle|

ﬂl

140

20kY

(b)

vias

o] gell A BlolE °]-&-3 324

#7173 71=<] o]

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



33

He BE 39 P47 24 agla A2 folse
Ao Ul AMAe) e slEsngth A
3 MeAE Og Autas, %87 dalA

AlskaL Alg] Aol %:%% 7es et
o < st Aok ZAg 71 7
=2 724 v gl 33 w91 Al Bs 9 o
Fota F2ARQ] 71EEe] MEH7E 7dE ot

£ 7

w d7e EFgAE 547129 7(R01-2004-
000-10572-0)A19e.2 =3l om, ojdl] ZA=t},

22e s
1. 34F, ol A, o7, AHL, iAE, 7§ AL, "3
2k “ A2 93 Si-wafer9 via hole B3 4", tia-&

A3 &4 =], 2006 59

2. Gao J.X., Yeo L.P., Chan-Park M.B., Miao J.M.,
Yan Y.H., Sun J.B., Lam Y.C. and Yue C.Y..
"Antistick postpassivation of high-aspect ratio silicon
molds fabricated by deep-reactive ion etching”, Jounal
of microelectromechanical systems, 15-1, 2006

. NT Nguyen , KT Ng, E. Boellaard , NP Pham , G.

Craciun, PM Sarro, and. JN Burghartz. "Through-
Wafer Copper Electroplating for RF  Silicon
Technology”, ESSDERC 2002

. Yamamoto S., Itoi, K., Suemasu, T. and Takizawa,

T, ”Si through-hole interconnections filled with
Au-Sn solder by molten metal suction method”
IEEE Transaction on 19-23 (2003), 642 - 645

. Takizawa T., Yamamoto S., Itoi, K. and Suemasu,

T., "Conductive interconnections through thick silicon
substrates for 3D packaging”, IEEE Transaction on
20-24 (2002), 388 - 391

. Noda screen Co., Ltd, "Introduction to Yuutei(laser

via) plug processing”, Sep. 2002

. Okuno A., Fujita N., "Filling the via hole of IC by

VPES (Vacuum Printing Encapsulation Systems) for
stacked chip (3D packaging)”, IEEE Transaction on
28-31 (2002).1444-1448

. Seok Won Jung, Jae Pil Jung, and Y(Norman) Zhou,
"Characteristics of Sn-Cu Solder Bump Formed by

Electroplating for Flip Chip”, IEEE Transactions on
Electronics Packaging Manufacturing, 29-1 (2006),
10-16

. Hara K., Kurashima Y. Hashimoto N., Matsui K.,

Matsuo Y., Miyazawa I[., Kobayashi T., Yokoyama
Y. and Fukazawa M., "Optimization for Chip Stack
in 3-D Packaging”, IEEE Transaction on Volume 28,
Issue 3, 2005, 367-376

+ 197994
s AeAlHieta Ao getat

e e-mail:hongsj1979@uos.ac.kr

* Norman Zhou

* Professor, University of Waterloo

* Canadian Research Chair in
Micro-Joining

R LR Ut

* e-mailrbtjrdl@uos.ac.

*e—mail :
A « A
+ 195934
197994 A KL AR B Bl

cvlolaz 9714, &0
* e-mail ‘jpjung@uos.ac.kr

REHEHERAERS 244 520E, 20064 44

141



	Via를 이용한 3차원 패키징 기술
	1. 개요
	2. Via를 이용한 3차원 패키징
	3. 결론
	후기
	참고문헌
	저자소개


