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Design of a Band-Stop Filter for UWB Application
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Abstract

A compact microstrip band-selective filter for vltra-wideband(UWB) radio system is proposed. The filter combines
the traditional short-circuited stub highpass filter and coupled resonator band-stop filter on both sides of the mitered
50-ohm microstrip line. To realize the pseudo-highpass filtering characteristic over UWB frequency band(3.1 GHz to
10.6 GHz), a distributed highpass filter scheme is adopted. Three coupled resonators are utilized to obtain the band
stop function at the desired frequency band. By meandering the coupled resonators, there is 29 % size reduction in
footprint compared to the traditional band-stop filter using L-shaped resonators. The measured results show that the
filter has a wide passband of 146.7 %(2.1 GHz to 10.15 GHz) with low insertion loss and the stop band of 10.04
%(5.2 GHz to 5.75 GHz) for 3-dB bandwidth. The measured group delay is less than 0.7 ns within the passband except
the rejection band.
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(b) Equivalent transmission line model for the highpass filter
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(c) Equivalent circuit model for the band-stop filter
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Fig. 1. The proposed microstrip filter.
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Fig. 2. The simulated S-parameters characteristics of the
designed highpass filter,

UWB-E the A2 T8 44

I
b

6.0

o
@
o
S

»~
D

12
EN

[N

>

o

Center frequencies {GHz]
n P .
=

—
=

wm
o

=—a— Center frequencies
~~a-- Normarized reactance | [~
slope parameters

Normarized reactance slope parameters

»

3

50

0.0 0.1 02 03 0.4
Coupling gaps [mm]

J8 3. AZY A 249 42 34
ste AR A 7)E7) %

Fig. 3. Center frequencies and normalized reactance slo-
pe parameters against different coupling gaps.
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Fig. 4. The simulated transmission response of the de-
signed band-stop filter.
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Fig. 5. Simulated S-parameters characteristics of the de-
signed band-stop filter.
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Fig. 6. Measured S-parameters characteristics of the de-
signed band-stop filter.
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Table 1. Parameters of the designed band-stop filter.
(unit: mm)
Wi | Pm | Wz | Lm Loy | Lus Wr
0.2 04 0.2 15 7 15 0.5

L Lg; Lgs Ly | Ler G We
5.26 5.46 5.36

—

5.76 0.1 1.7

meter E42 B FEth 23 73 A &Y ]
A9 dAFE ¢ F ok Y SHE @
g0 A EH oA A3E i £4 4%
%l‘jr AL NEH AN 1A AR |
FA, A3 24, £03(soldering) 5 FF

Jgr}z

m{o
O
T~ q

92

Group delay (ns)

Frequency (GHz)

38 7. 49 AX gHY S48 & AL &4
Fig. 7. Measured gronp delay charactenstlcs of the band
stop filter.
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Fig. 8. The picture of the manufactured band-stop filter.
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