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Abstract: In this study, we propose characteristics improvement methods according to via hole plating
method for FBAR Duplexer with bandwidth(Tx: 1850 M ~ 1910 Mk, Rx:1930 Mk ~ 1990 Mk) 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 Keir'-

Using this

resonators, we designed 3 x 2 Type Tk filter and 3 x 4 Type Ry filter. The transmission line, which
works as phase shifter, is designed with 210 wm in width and 18 mm in length Stripline type. Inductor,

which is used for matching component,

is designed with width of 75 um, a technically achievable

minimum 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 Mz of Tx band. Also, found -2.71 dB ~ -3.23 dB in insertion loss,

1930 Mz ~ 1990 ME of Ry band.

-58 dB in attenuation at
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|5 3tk 53], FBAR w&94= t& A,
qoF mlad o A7) o] F=rF A

T aFEgg oA & 23xZ(roll off) [1] Aol o
ks 3e R vk SR ZAzE ARge]
me e Ase a7 AAe] 54 WA A7
& AE opF 7 vk ol d BAlE FAA
2glo] Agar] e E wEA FAS sk ok
Aotk webd R mEAE A4 A 54
ol Bag P4 23} 2 ¢ AAEEE 2
A ke AAFY $HH R FBAR ¥x171%
wE7] flalA 248 TV WAL 10,000 A ~

400000 AZFA AAE Sta, o BAAE 2E3
7zt Ry (receiver), Ti(transmitter) &% Fa}gro] ot
HAA FANE FEE =g a2z wf A
ZF¢l 9B "7 = (sensitivity) 4 7 1850 ~ 1910
Mize] SAE gz 21kl 1930 Mz ~ 1990 M &
gdalF= 2EHE] A eSS 2T
PCB(printed circuit board) ¥7]#] Wi o= H]o}
Z(via hole)® 2] 8t= WS Alstdar A A S
H2E HEZ o]&dte] HAe FEIA EXS g
A3HA

B>

B Ao = 94, 4”7 high resistance Si(HRS)
dols 71#E& AFEste AstE HA=5(Mo) Atelel &

A wreHAIN)o] M =9 A (sandwich) T2 | #F3
7158 AFRed. 337 AR b Fa% AL
G Fagoll Al Fxle] dojd 4= dA uket T 9
X WAE AAste Aol Fagt, B A=
TS 1880 MR 3 x 28EH S Tyd F37]9
7t AFe ARAT 041 m, FAA 1 m, A
041 m= 32 SAFIT 1960 Mzl 3 x 43 E
R X719 ARA=, GAA, shrd=9 FAE
0.43 m, 0.85 um, 043 m= 3FIJt. =2 FH=EE
AMS 29 H (sputter)dH], W& AA 2 =go]
o H(dry etcher)dHlZ ©]&3}% aga s AF
(sacrifice layer)A A= HF 49% Qo2 Apg&}o]
2 m ¥olE zke olofA(air gap)el UEEF  free
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Fig. 1. Resonator of Tk.
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Fig. 2. Resonator of Ry.
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V';";;'(V,fg"‘:‘,;i" w e Fig. 4. Schematic diagram MBVD model for resonator
(20,000 A).
Fig. 3. SEM image of top view of fabricated one-port
resonator(20,000 A).
[188GHz
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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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Ground
Phase shift
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Fig. 15. 3D modelling cross-section of PCB package.

Fig. 17. Micrographs of stackups PCB(4 layer Ground).
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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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