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Abstract: In this study, we propose characteristics improvement methods according to via hole plating
method for FBAR Duplexer with bandwidth(T,: 1850 Mk ~ 1910 M, R«:1930 Mk ~ 1990 M) which is used

for wireless systems.

Also, we designed and fabricated 3.8 x 3.8 x 1.8 mm size microminiature FBAR

Duplexer based on this proposal. First of all, in this study, we fabricated pentagon shape resonators by
different size to make filter combination, and their quality factor(Q) are 687 with 6.6% of kei’. Using this
resonators, we designed 3 x 2 Type Ty filter and 3 x 4 Type Ry filter. The transmission line, which
works as phase shifter, is designed with 210 g in width and 18 mm in length Stripline type. Inductor,

which i1s
minimum

used for matching component, is designed with width of 75 pm, a technically achievable
width. And adopted plating method of filling via hole with conductive epoxy for improved

grounding and thermal conductivity. Using these configuration with all of the matching component values,
we found Duplexer characteristics of -1.57 dB ~ -1.73 dB in insertion loss, -56 dB in attenuation at 1850
Mz ~ 1910 Mt of T. band. Also, found -2.71 dB ~ -3.23 dB in insertion loss, -58 dB in attenuation at

1930 Mt ~ 1990 Miz of Ry band.
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Fig. 1. Resonator of Ty.
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Fig. 2. Resonator of Ri.
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Fig. 3. SEM image of top view of fabricated one-port
resonator(20,000 A).
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Fig. 4. Schematic diagram MBVD model for resonator
(20,000 A).
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Fig. 5. Results of Sy and S for Ty filter.
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Fig. 6. Results of Sy and Sz for Ry filter
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Fig. 7. Measured performance characteristics using no
conductor resins in via hole.
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Fig. 8. Verified result for wire lengths.
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Fig. 9. The US PCS duplexer design include 1/4\ line
and two FBAR filter chips with wire.

Fig. 10. Schematic of FBAR Duplexer using wire
bonding.
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Fig. 11. Sensitivity for each inductors.
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Fig. 12. Model of a typical coplannar waveguide
ground transmission line.

ok . 1 9 & ME 7 13, F 3 3,
F, A3 &7 4, HA 9989 HEEL 7EH
o2 T8 75 A E B mE FY o
Z, ol¥4 sl olfE A3 T BAE A HA
3, 34 &, AA Yoz ARFE JHZ HAE
o #¥% TEM ERE=7F A4H7 dFojgt. =3 A
2 AHIAY AEAH=2 olg) EE 9o AZeglol
AYzid ¢ HE AL B FswA AAsor &
. 221 A$H2AME 54 dudxrt F29
g 4 4 3) ~ 6) 4o} de 4L ol &3dly 5

#2378 ASE pp. 388-396, 2010+ 5¥:

ol &t ¥ 393
—a—R
—o—jXL
130 o
120 5
110 faa
100
%0
. 80
E 10 .
S e -
- S i
40
8 w0
E 20
10
o
‘10 » _.ll._.
.20 ™ a® —
30 (1l -
40 60 80 100 120 140 160 180 200 220

Transmission Line width{um)

Fig. 13. Characteristic impedance for pattern width.

4 99929l 50 Q9 %E

A ol A Az}

o 2 FFARE 29 139 AA%E gt

Fig.

TL length
Mag Max —_—
1 S
’//
'/ [1.95GHz
: 1% Mag 0.9321
b Ang 170.2 Deg
\ N T
‘I Mag0.936
Ang 179.9 Deg /'J
/'/
. F g
0z i -~ Min
Per Div e = 1.7 GHz

14. Phase of A/4 stripline for transmission line

W= b (3)
g \;”%—0441 (4)
b
%= W +0.441b )
woow |0 forLbV>lJ.35
s W (6)
0.85— 0.6—x for T({].35
a3 HEHA2e ol A-E 1Y 140 vt ¢
£ vke} o] Txol FAHFo49l 1880 MpEolAl A

g3 180° 93a vee M
THARE ARSI
ojgA AHAR wEHM:=

M4Zo| o} FEAA A

2" 154" PCB9

lengths.

HFT 57 4309 13 AYEHS d=7t e
B 2Fcle 3% W AYH e AEARI}
130 & FA RI}EF AR 48E st &
< AYAR 3T 2EH el "M}
Aer Y HAHO R dto A7)A] &t

H712] & o 7}F Fag Az By Fole vlo}
Zo = 714 ANAH AR ES AAsE Aol A
o 2 dFoA AT e ¥ 169 Bolew)
gt 2ol =7 A Hol e Hlot F <ol MARA

FAE A9 ¥ AY Av)(cutting machine) =



394 J. KIEEME, Vol. 23, No. 5, pp. 388-396, May 2010: E-K. Lee et al.

Fig. 15. 3D modelling cross-section of PCB package.
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Fig. 16. Manufacturing process for via hole.
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Fig. 18. Picture of the test board for FBAR duplexer.
The scale is in mm.
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Fig. 19. Measured performance characteristics of the
fabricated FBAR duplexer for US PCS applications.
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