BEBHKEERE F14% 517K 20035F 18 W3 2003-14-1-03

A/4 Hair-pin 2717]8 0|48 LTCC MLC tj%s}
35}7)¢) A7

The Design of LTCC MLC Bandpass Filters using
A/4 Hair-pin Resonators
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Abstract

In this paper, a A/4 hair-pin resonator is proposed to reduce the size of resonators. A LTCC MLC bandpass
filter is designed using the A/4 hair-pin resonators. The electromagnetic coupling structure between two planar
resonators is analysed. The equivalent circuit is derived to explain the behavior of the LTCC MLC bandpass filter
using A/4 hair-pin resonators. A design procedure is also described. The simulated and measured results of 1.8
GHz band 2-pole bandpass filter are presented.

Key words : LTCC, MLC, A/4 Hair-pin Resonator, Bandpass Filter

I.M E £ LTCC MLC oj5t7] AA¢) Qo}, Add v
el A 32719 wjA BAS Fo|T Y29 ©

ol FE4l @7 JlFe] gYgssHy BE§HE o] o] WEke 2R Y8, 1/4 FRAIE dojd &
g giy) 2E9 428t $F3) AgHL B2 |8A7 FA7E ol etd YIEF of3}7)
Atk A LTCCE $&8 2T e BE & £ dA&gch A/4 hairpin FR7)= 237) Ao
g 9 BEsle) A sty YoM e o 9 A 95t AA ol xS Hy AF
Z AA7t 7bsdte B gakd 312 AA Y 7hs Az F2E HEA HEZ 7]£2 Comb-line o
A3 9tk WA LTCC MLC q3p7]& 71E & #7219 47 o) 2Pl o) dAs Brpsech &
279 R 22 e TEM 2A7)E 048 o &, 24719 AE9 Wy} gl A, 5718
#7118 A& °§ A 7H2 k. B =RA o8 ZA7)9 B4 JdudAr} Waksts SIR §H

:m

-l)' Fil‘

14

\:Ht_i}_,?_ 22138t 3 Dept. of Electronic Engineering, Hankyong National University)
) % vlo]AZ 9 o] B (Korea First Microwave, Inc.)

= Bi 3 : 20021102-03S
AgedA: 20023 129 59



A/4 Hair-pin £A7]& 0]&3 LTCC MLC ti9% 3 ojslr)9 44

7} gk wekA 71Ee A/4 SIRY g8 7RI
Az glo] FANY AVE 288 F Atk o
29 MLC &5719] dANAME F37] Aol
APFE -3 A3 2 HES 7
o] old Jojo] YA wjXEA HEH °lF
23 AAE sjof gk B =FoAME 49 F
71X BEAE 1#ste 1.8 GHz g9 22 LTCC
MLC 953 57|12 A/4 hair-pin F37]E ©]
43t AA, AFsA

] Ml 1o ol m{m

I. 3|2 oY

I 19 A4 hair-pin A7) & 0] &8 2% B Y
53 oqg5rle §rslE2e O9 2% 2ok 4 33
71E @713 Aol7t 9,9 B Az A7 H
o7} 6,9 REHTE FAHT, 9EY AT
Codl 8, 5 227) Aole] AL B AFA

Coupling Pattern

1/0 Pprt

Resonators

8 1. A/4 hair-pin 7|5 o]£3 LTCC MLC
HAEH 9437 7=

Fig. 1. Structure of LTCC MLC bandpass filter
using A/4 hair-pin resonators.
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Fig. 2. Equivalent circuit of LTCC MLC band-
pass filter using A/4 hair-pin resonators.
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Table 1. Design specification.
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Fig. 10. Design results of spurious responses.
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Fig. 9. Simulated results.
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BEEMKRPERNGE $ 148 B 157 2003F 18

38 Dot 2082 28111140
S o6 8, 1-24,971 ¢8 1 756.808 824 HHz
3-1.6114 ¢8

CHA Mark ers

2-7.9287 dB
526830 6z

AVER e
f AR
Al \\ v
RN d
. ~ e

START 1 GOA.600 06 Miz TGP € 006,000 680 Mz

J8 12, 94 5% 33 2%

Fig. 12. Measured results of spurious responses.
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Fig. 13. Outside view of LTCC MLC bandpass

filter using A/4 hair-pin resonators.
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