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Application of MEMS Technology in Microelectronic Packaging
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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, (c) 60 min, (d) 80 min
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Fig. 8 Through hole formation and Cu electroplating
process for 3D packaging

AccW' Spot Mogn:  Det WO p—s——u— 00m
150 kY 80, 50 - BSE 0D 500 gm

Fig. 9 SEM view of Si wafer after through-hole
formation: (a) top view, (b) cross—sectional
view

o)
¢
=

A ARl ARG & ol
wro] Y gelz mxsEo) g 7y 2o
Al ehaaR Agdte] 1% BAo| BEEA ¢

147



40 %% Ade - 294 BAE AR - 4y
gk A7tEle] Qltk #F ® Zole <¢F 300 wmt ol X274 3D A7)H Fde] Fast Qav]e A
= =7eka oo mnt Azto] & o]fojq AL AZNE 0] 85 }oq e o= ehpglch olst
ot % 9lt}. o= Bosch 4 AHA7F A7 Zelw] o] MEMS 7148 #7)4e] 443 Hed A< )
B4 RES Wdobinl AN HEAH, SR F  zol 14 Aee Fac] oad o Aze )
ge] Bdo] Zwlozs] 424¢ woliy] wFe ol s 222 AT 5 gomw ur} A7He Fee
ool FHE & G Al Fig 9% €014 sy 72 AuE @98 ¢ 9 Ao wREn:
7t Zo] =AY BAL =¥al] AL P4 A7W
% A7) s

=
| AW FEE A7Ho
&

5 A/dm’e] AFEE=R
1 @S SEMOE T
SA

150l AFEEE 0.5

16A17F F2<t Cus =53 ?
23 Agolr}. ageld & £
A/dmeZ 3Flo] £38l9S W Fo] A AYAA
2e A% & ¢ YA 1.5 A/dmieR d9e W

wWe A=E =2

A9 AF flol w3 o|Folxl A
Zjl .
o

o 1
R oz Si olue] Eo =gd A4S FFEHe ©f
29| ito] mFFel AHT =¥ ¢ Hol=rt ©
°l %B@ ol& WA|sh= Aol

st dHA e,

oot wEbA B Ageae 2 A

34*—415}7} Ta Al FolEg Festtta & 4 9l o
£ doly A FHd 7Ee =93

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’

148

4. 2

rhu

2 mdAE H4 MEMS 71% 5 o2l 7H §i 4
7} el isle] ek, o5 AR 9714l A
g3 T 7 ARIE AASET oln SelqE <
FaAThI oln] wEd A& 714 7149 A
AT FUAR 9, med Azl 7% A9
o] gAH R ool T itk WA A7) RopelA
W bl J1 S| A2t 71 Sl )
94 4 gle o8 7}
A, % e 1 F F4 Si

IE

A7 & 01%2} Si carrier A} 714 Si 2JZhH S
o]-g&gt 3D s|7|A] &l thall Avfstsith &7hE up
o} #Zo] MEMS 7l&3 71&9] #7174 71501 F &
g 75 AEe AUA (synergy) E3E Tt &
d VleRe s FE oy dEe %L%?SF o

749 Aoz v,

7
2 A7e Deh)er 7123874 (RO1-2004-
000-10572-0)¢] A7) Aol elajed Fapsgem,
SEREEE AL IS
I

1. M. Datta, T. Osaka, J.W. Schultze : Microelectronic
Packaging, CRC Press, 2005, 1-28, 167-200

2. J.H. Lau Low Cost Flip Chip Technologies,
McGraw-Hill, 2001, 1-17, 27-90

3. JW. Kim, D.G. Kim, W.S. Hong, S.B. Jung :
Evaluation of Solder Joint Reliability in Flip Chip
Packages during Accelerated Testing, Journal of
Electronic Materials, 34, (2005), 15501557

4. R. Nayve, M. Fujii, A. Fukugawa, T. Takeuchi, M
Murata, Y. Yamada, M. Koyanagi : High-Resolution
Long-Array Thermal Ink Jet Printhead Fabricated
by Anisotropic Wet Etching and Deep Si RIE,
Journal of Microelectromechanical Systems, 13,
(2004), 814-821

5. H. Tanaka, D. Cheng, M. Shikida, K. Sato

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



MEMS 71E& ©|83 vle|az Az #4714 71

41

9. N. Koshoubu, S.

Characterization of anisotropic wet etching properties
of single crystal silicon: Effects of ppb-level of Cu
and Pb in KOH solution, Sensors and Actuators
A:Physical, 128, (2006), 125-131

. O. Geschke, H. Klank, P. Tellemann : Microsystem
Engineering of Lab-on-a-Chip Devices, WILEY-VCH,
2004, 117-160

. Kyu-Ha Lee, Eun-Ju Oh, Sung-Pyo Hong, Chang-
Chae Shur :
property and the application of fine pitch for flip
chip solder bump, Journal of the Korean Institute of
Metals and Materials, 44, (2006), 129-135 (in
Korean)

Si carrier fabrication using Si anisotropic

. F. Laermer, A. Urban : Milestones in deep reactive
ion etching, Proc. 13th International Conference on
Solid-State Sensors, Actuators and Microsystems,
(2005), 1118-1121

Ishizawa, H. Tsunetsugu, H.

10.

11.

12.

Takahara : Advanced flip chip bonding techniques using
IEEE Transactions
23,

transferred microsolder bumps,
on Components and Packaging Technologies,
(2000), 399-404

Y.K. Tsui, S.W. Ricky Lee : Design and fabrication
of a flip-chip-on—chip 3-D packaging structure with
a through-silicon via for underfill dispensing, IEEE
Transactions on Advanced Packaging, 28, (2005),
413-420

K. Hara, Y. Kurashima, N. Hashimoto, K. Matsui,
Y. Matsuo, I. Miyazawa, T. Kobayashi, Y.
Yokoyama, M. Fukazawa : Optimization for chip
stack in 3-D packaging, IEEE Transactions on
Advanced Packaging, 28, (2005), 367-376

B. Morgan, X. Hua, T. Iguchi, T. Tomioka, G.S.
Oehrlein, R. Ghodssi Substrate interconnect
technologies for 3-D MEMS packaging, Micro-
electronic Engineering, 81, (2005), 106-116

o T3 (GhE)

197834

g AldA)Feta)

« 22 3714, RF #4717

* email ! wyjd@skku.edu

- BAECLAE)
+ 195614

elmfeet QeE o))}
R E L PRELE L}

*e-mail : jhmoon@ssc.ac.kr

« Aol (G

+ 197534

« st A aeat

« 72 31714, RF 9717

* e-mail : bbangs35@skku.edu

o XA (TREF

+ 19504

« gadtigh AaAgetat
<08, R g

*e-mail : tromance@hanmail.net

s TEHCUTH)

1967348

TS vlolAR A R WA
)71 71 AT

Ui 3714, A2 MEMS

* e-mail : wcmoon@skku.edu

REHEHERAERS 244 520E, 20064 44

S ARE)

+ 195994

R h i e DEL I o)
714 71 Alie

A SV, A A, PR

*e-mail : shjung@skku.ac.kr

149



	MEMS 기술을 이용한 마이크로 전자 패키징 기술
	1. 개요
	2. 식각 공정 (etching process)
	3. 비등방성 Si 식각을 통한 Si carrier 제작
	4. DRIE 건식 식각법을 이용한 3D 패키지 제작
	5. 결론
	후기
	참고문헌
	저자소개


