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Modified Hairpin Filters Improving the Suppression Performance
of Stop-Band
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Abstract

In this paper, a new hairpin type strip-line BPF(BandPass Filter) improving the suppression performance of unwanted
frequency signal is studied. A modified hairpin filter is designed by classical hairpin filter design methodology and
is realized by newly placing structure of designed filter. And a newly formed coupled-line effects between modified
bilateral symmetry structures make the transmission zeros. Each transmission zeros can shift its frequency to wanted
frequency by tuning a certain part of filter.

To investigate the validity of this novel technique, an order-5 Chebyshev BPF centered at 9.2 GHz with a 15 %
FBW(fractional bandwidth) were used. Accroding to design and measurement results, a good performance of insertion
loss of 0.8 dB and unwanted signal suppression of maximum 50 dB is achieved at full input/output ports.
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Fig. 1. A conventional 5th order hairpin BPF.
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Fig. 2. Novel hairpin BPF with coupled-line and nor-
malized equivalent circuits of coupled structu-
res.

FEE olg8 ofsprlel e Addrh A F&
2UIHRE T8 AAME 319 FAE 7
o F$2 247t 905k Bol 19 29} 7ol 1A
s Hth 71N, 2 F 7R Af £40) &
7t AL B otk £ HAE £ A o
3 4 7)2 A $Helectric coupling)ol™, o} ¥ 20
A9k o) pi HE) AN R Eddch 183 A
2 0NN A4 Z P(magnetic coupling) 2 E,

o]F 1Y 20049 2ol T Fehe) JHHE 2dd

ool g9 AY 540l /s Af ARE W
S

Aotg A7) ol &3] LO Fak5o] de AA
54 e )

= TE 7] AAM MY BE %S &
= I EY 38 20 Hole F7HA] A% AR
o Ao go} A M Alo]e] 744 poll tisf A&
ol g ik dAY dAAGE HsAM £ g
HA FupE AAste 7 88 depEl] 2
g Azo) 7o) oF 248 AAE dite T
(A71ME 6.7, 70, 72 GHz)ol A4 AZEE DEE
A HEze] Zeo] ohg Fstch I3 g9 AA
Fakprh HakA g "W Ul 534 g9y &

A B A A2 71HF pE AN
I8 39 veRd Algdleld A, ke T3 ol
g Fag olFS AYEtae VA BFel o5}y
ANEH oM oA 53 g 49 £40] 1 dB
vlgkol 31, ¥EAF $=4 o] 15 dB ]33l dHE 0“’1
th 32l3 A% ARe] Ho] E 7hAo| golAs



BERBRIEBRERGE FU B B8R 010518

B 1. AQGE Uy F3 dur]d AL E4 vl W
Table 1. Physical parameters for a proposed bandpass filter.
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Fig. 3. S-parameter simulation results according to cou-
pled-line lengths and gaps.
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Fig. 4. Simulated S-parameters of the conventional fil-
ter and a proposed filter.
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Table 2. Physical parameters for a proposed bandpass

filter.
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Fig. 5. 12 layers LTCC substrate information and st-
rip-line-to-microstrip-line transition structure.
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Fig. 6. S-parameter simulated results of LTCC strip-
line to PCB microstrip-line transition structure.
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