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Ultra-Wideband Bandpass Filter
with Wide Stopband using Microstrip-to-CPW Broadside

Coupled Structure

Student: Syuan-Rong Lee Advisor: Dr. Jen-Tsai Kuo
Institute of Communication Engineering
National Chiao Tung University
Hsinchu, Taiwan

Abstract

A new ultra-wideband ‘bandpass filter structure with a wide upper stopband is
proposed in this thesis. The microstrip-to-CPW with broadside coupling is designed to
realize the input and output stages. To obtain a wide upper stopband, a lowpass or a
bandstop filter is cascaded and placed in the middle of the input and output stages. By
applying the proposed cascaded structure, the second resonant frequency of the
broadside coupling structures can be suppressed. The microwave characteristics of the
broadside coupled structure and the lowpass or bandstop stages will be analyzed
individually. Then, the stopband rejection, 3-dB cut off frequencies and transmission
zeros will be analyzed . As a result, ultra wideband passband filters with a passband
from 3.1 GHz to 10.6 GHz and an upper stopband up to 20 GHz can be achieved.
Three circuits are fabricated and measured to validate the design idea. Simulation and

measurement responses show good agreement.
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B 3.1 THRAZEZBEFTRTG B W =12 L,=728W;=2.26~L;=

39~W4=094 ~ Ly=2.54 ~ W5 Ls=1.85~Gs=0.15 - (H = mm)

Bl 32 TRAZTEETg A¥ 2z LTREB:W=12-L=7.68-8=047-
S$=0.5° (¥ = mm)
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[S11l, [S21] (dB)

----- Simulation
—— Measurement

Jo 400
0O 2 4 6 .8 10,12 14 16 18 20

Frequency (GHz)

3.3 T EBRAZ fHEE T R

(b)

REALR ERER S - @) K £ BHH SRF - (0)T K H TR L ET
5 -



§]35 ?_,ﬁ—%B—i__" é] f_}%;ﬁ(%h%ﬂl o] E] : le 1.2 ~ L2:749 > W3:620 ‘L3:
0.4~ W4=5.20~Ly=0.837 ~ Ws=0.286 ~ Ls=1.13 Ws=5.205 ~ Lg=1.44 -

B36 TEB2ZTEETe dE2z LTRE:W=12-L,=855-5=04-
S$=0.5° (¥ = mm)
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13.8

[S11l, 1S21] (dB)

----- Simulation J
60 - ___ Measurement

0 2 4 6 8 _10 12 14 16 18 20
Frequency (GHz)

(2) (b)
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¥I39 ?,ﬁ%CLJ %'l f}g‘:%%h%ﬂ'l i ?] : le 1.2 ‘L2:7.48 N W3:2.2 ‘L3:
1.22~W4=0.69~Ly=4.12~W5=134~Ls=3.1~Ws=1.55~Ls=3.05~W7;=5.20 ~

B3.10 TRCZTAETo lE2 LTRE:W=12-L=818-5=04-
S$,=0.5° (H = mm)
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Sl 1S21] (dB)

----- Simulation
60 - Measurement

[
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Frequency.(GHz)
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=g £ R
W R (%) 116 112
#0F 4 (|| < -20 dB) 2 # Bl(GHz) 11.9 ~20 11.5~19.3
S| Al & 2_ &+ & (dB) -11.6 -10.43
S| et 2 F 2 B+ & (dB) -20.05 -17.38
£31 TRAZHERESERE
Bt e R E
WHE R (%) 109 106
£k 47 (|Sy] < -20 dB) 224 @#(GHz) 11.9 ~ 20 11.4~17
1Sy| il F 2 B+ & (dB) -11.53 -9.23
Sy g ok F 2 B+ & (dB) -20.79 -18.52
%32 RRBAHEEEE R E
Wit B T RE
WBIEE R(%) 110 106.5
#0F 477 (12| < -20 dB) 2 # Fl(GHz) 11.1~20 11 ~20
|Siy| i F 2 B+ & (dB) -12.69 -9.72
|Sop| e #h ok F 2. B % {5(dB) -20.12 -20.7

233 TRCZHEHREL TR E




‘ i~ Kbt
> pk , A2 - BE B} .
S TR g | LF GHA) | P g e
- (dB) (dB)
[10] Microstrip/CPW PCB 3.1~10.7 NO <1 <9.2
[13] | LPF cascade HPF PCB 3.1~10 Yes <1 <20
EBG-embedded
[18] PCB 3.1~10.6 NO <1 <11
multiple-mode
capacitively coupled
[24] LTCC 3.1~10.6 Yes <0.8 <17
T resonator
composite
[27] right/left-handed PCB 3.1~7 NO <1 <10
transmission
A2 Microstrip/CPW PCB 3.1~10.6 Yes <1 <10

% 3.4 j&égﬁé%kigﬁ“&%%ﬁg’;uﬁi
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