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Abstract

Microwave filters are essential device in modern wireless systems. A compact dimension BPF(Band-pass Filter) for
IEEE 802.11a WLAN service is realized using LTCC multi-layer process. To extrude 2-stage band-pass equivalent
circuit, band-pass and J-inverter transform applied to Chebyshev low-pass prototype filter. Because parallel L-C
resonator is complicate and hard to control the inductor characteristics in high frequency, the shorted A/4 stripline
is selected for the resonator structure. The passive element is located in the different layers connected by ccnventional
via structure and isolated by inner GND. The dimension of fabricated stacked band-pass filter which is composed of
six layers, is 2.51x2.27x1.02 mm’. The measured filter characteristics show the insertion loss of —2.25 dB,
half-power bandwidth of 220 MHz, attenuation at 5.7 GHz of -32.25 dB and group delay of 0.9 ns at 5.25 GHz.

Key words : LTCC, IEEE 802.11a WLAN, BPF, SoP

I.M B BEo) usle] A8le] Axe] nlulgk Ao},

mebd whEA 2HE B85 FBAR(Fim Bulk

2 o)l A V&L 283 I3, AFA Acoustic-wave Resonato)L} 7 S84 & A& sls &
Ak 7 759 —"F-TLE}l-— 22 A3ty gl o 2839 YHBHE 9% g AESo] o]0l
ghte] R EE V)5S Edste /HEY SoC 2 gtk 28y AN E L S9] o]4FE AE
(System on ChipyE 142 A9 73R9 5EE ASWIE 480l Au) HE WA
BE A77F oA At g 4 gl SoP(System on Package)7} A 2 TS

T QEst 4] 59 £F BES O 2 WoE3 itk SoPE AAE FUsE /e 3

TR e F871439 2047 Z2E o] A7AE A A& A A 7% ALAGTY A7 AY d¥oE £
HAFUS,
A7) st A A28t 3KDepartment of Electronic Engineering, Kyonggi University)
-E= F 8 3 20041105-088
FRAEAR : 20043 129 9Y

154



A vlA g A2 Hokg 2t AR
W FEaAE LUEE JFse Ao 7Hed] 9
Fol LTCC(Low Temperature Co-fired Ceramics) 7]&
o] ZEL w7 9tk

mepq B E=RAAE 5 GHz Y] 2H5E o
£3h= IEEE 802.11a WLANY] 2438 & Q&
LTCC A% F2E o438 dg5 3 43718 44,
AREAT AAE A5y e A%E 93y 2EH
2l gA712 F4sel o, e 9ad @
Ao e ¢ AEF ALHA

HEE

21 0{mpr| o HA Y

ARl A onrle AR dae 24
Atdel Bte FEg Ao ZRE EBY AYEH
oA5}7) J2RE AEe F o2 uigoR FAE

£ 5231 FELAE REY a9 HH3E 3=
71l F2 AHEHI At

0.1 dB] FJhY 2| E(ripple)& ZE Chebyshev
Helo) 22 E Y A9EH Ay E Y@ F -
Auie] A3 53} Hes FLaly TS A
AR JROR P hgFH 54719 F74
32 19 19 Yehidich WEY o L ¥
A7) Atolel EM A §4 5 Yehdn

AR AE F & FE 199 X AAH
T, Le AYEH 54E /A ER 52 FrE
o] A= Ao BA ) [EEE 802.11a A} 292 )
A% 5.7 GHz thol IEEE 802.169] $1X8}7 )&
B2 52 % 099 AR SAc] 53] F28A H
of Z%H F3 AYHAAE L 2 B2

Ls

Y, G

a

CS
IL II
v 1 l\ LAY
CpLé ’ ?

JE 1. RAHES WY E T g o &Y SR
Fig. 1. The equivalent circuit using J-inverter and band
-pass transform.
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Fig. 2. The equivalent network for shorted A/4 re-
sonator.

B

ez agh

N5 9579 F7] Y2 A JAYH
% ARAEE 2t IFA5 FHE BEF 3o
B3z FAste A FANY QuEas) e
PIYSYL ol gdtE Bao] il

1535902 AZY B$E BHL 29 4
gow, YAz AAE 54S 9L 4 9
o] gloy HHHOZ AR F7} BolA
S7hgteh =3 °IE‘1E194 Fol 2 7% 4ol
Aol Z7FBE F& Fag tgq FHE

N\ AEE ”*6}717} ojyA #Hrh

weir] B =59 Ao s 19 20] e ket
7ol WEFA7Y FRA AL} FidolB
2 IAA dgELrt 22 ggd 4 FNE
o) 433t}

ol& o] §3te 1Y 3o GFE A4 FAVIIL2
2o 2 Atd F/EE Uehlglen, ADSE o]
L3l 19 39 571328 RANYT AHE 1
@ 4o YeRIAT. 2 A7 % ¢, Yol
A2Y A", P 9XF F FANE A

T

= 34
=
(=)

7

—

P
%
il
g A3e

EM Coupling

———

Input : . Output

8 3. 2/4 9" ZAVNE o4 SUHER
Fig. 3. The equivalent circuit using shorted A/4 reso-
nator.
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Fig. 4. The simulated result of the equivalent circuit
using shorted A/4 resonator.
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Table 1. The specification of band-pass filter.
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Table 2. The variation of parameter bv width of

resonator.
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Table 3. The variation of bandwidth by coupling gap.
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Fig. 5. The equivalent circuit of MIM capacitor.
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Fig. 6. 3D structure of band-pass filter.
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Fig. 8. The picture of filter cross section.
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Fig. 9. The return loss of band-pass filter.
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