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Abstract

Wafer level packaging is gain more momentum as a low cost, high performance solution for
RF-MEMS devices. In this work, the flip~chip method was used for the wafer level packaging of
RF-MEMS devices on the quartz substrate with low losses, For analyzing the EM (electromagnetic)
characteristic of proposed packaging structure, we got the 3D structure simulation using FEM (finite
element method). The electric field distribution of CPW and hole feed-through at 3 GHz were
concentrated on the hole and the CPW. The reflection loss of the package was totally below 23 dB
and the insertion loss that presents the signal transmission characteristic is above 0.06 dB. The 4-inch
Pyrex glass was used as a package substrate and it was punched with air-blast with 250 im diameter
holes. We made the vertical feed-throughs to reduce the electric path length and parasitic parameters.
The vias were filled with plating gold. The package substrate was bonded with the silicon substrate
with the B-stage epoxy. The loss of the overall package structure was tested with a network
analyzer and was within 0.05 dB. This structure can be used for wafer level packaging of not only
the RF-MEMS devices but also the MEMS devices.
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Fig. 1. Schematic diagram of the proposed package
structure.
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Fig. 4. Photographs of the sandblasted glass
wafer and the enlarged holes.
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Fig. 5. Photographs of the filled vias and their
cross sections.
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Fig. 6. Photographs of the wafer-level bump and
the height profile of one bump from
alpha-step.
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Fig. 7. Patterned epoxy and cross sectional SEM
micrograph of the bonded pair with
B-stage epoxy.

ol iz -4t
Azd #7174 Zide] 5H4E FAHs7] sty
T8 vl ARl 548 Ade YAt &

A7) A2} E 8B =8 A, Vol. 15, No. 10, October 2002.

HE HAE L GSGlground-signal- ground, 400m
pitch) probe® &Fo ste it F2 2 A syl

et ol #7lA JWE BHYY F, WA ¥
#7174 48 FAs) 9 49 7B Yol
a2 FEe B43ds A9y € &2+ RF-
MEMS 29224 49 71de] FAHY A3z
CPWz A=l g Fxouh, B oM
2z A7 $M, A2 B48 R CPW
THE Azstd g Az Y)Y slgos 7
4R R ELE ZFsdY.

#7174 & gold-gold HFe] <% Wy B-
stage epoxyoll &4 % 7}x] Wio] oisid AP
sglen F2 JEAE o]&F WA WYL A
£33t .

19 T(a)x= B-stage epoxvE 500me} MET o=
dols Hdz FH F e Ay HIe AA
€ RAErh A Hel¥ B-stage epoxyol Y%
48 stfA 175C 9 EHE £ysdd. 19
Ty g AlHe odd SEM AR e zxE 3
5 600m, 5 400mz 7| HelM oF 100me)
7t 9902 HEHN S a0

4 AEdn

a9 82 SolH HWa Aq7A g AlRE BeF
I Uvh A sz H7)A sG] ¥EE Y
A EUE St HEE 3 F A7 ©@ 2R
el 2 XE GSG probe ¢ HP 8753D network
analyzer& o] &3lo #1714 £48 FAHsY. &
e MAREAG)T AYEAS)E 2 99 Y
123 Fel=3

A4 #HyY Fxe &4 2 $A 2z BE
22 Fog Hd 718 CPW g &4 &3
AT Viag gold & AT P F, AZ 9260 FA
& Photo-Resistor& ©] &3t HZ A4 A] 7lo|=
g ¥+ UEE E=E AFE F A goldE A
JEFs] HEE yAdsdd.

CPWe &48 4% 249, 5% F9+ 9499
3GHz 71719} 9ol il <F 05~ 063 [dB] 9 &
g 9d& 5 WS ol F, AA HANAH T2 o
g =H4E FYsr

CEWS &4& 4% A9, 5% F34 Jod9
3GHz 739 H¥e] i8] & 05 ~ 063 [dB] ¢
EAE A& & Udd ofF, Al A7A Fzo
g 48 Z2Ysiao wASAS ¢ 19 [dB]



J. of KIEEME(in Korean), Vol. 15, No. 10, October 2002.

O 8 49X dloiy ddE #HAY AR,
Fig. 8. Photograph of the fully packaged 4-inch

wafer.
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Fig. 9. Plots of the reflection loss Si; and the
insertion loss Sz of the packaged
device.
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