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A Design of Novel Compact Microstrip Bandstop Filters Based
on Split-Ring Resonators and Spiral Resonators
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Abstract

In this paper, two novel compact microstrip bandstop filters using complimentary split ring resonators(CSRRs) and
spiral resonators is proposed.

The first one is the bandstop filter using an array of CSRRs etched on the center line of a microstrip. The bandstop
is due to the presence of negative effective permittivity and positive permeability near resonant frequency which prevent
the wave propagation. The second on is the bandstop filter using an array of spiral resonators etched on the center
line of a microstrip. The bandstop is due to the self-resonance of spiral circuit.

We have achieved controllable resonance frequency and bandwidth, super compact dimension, low insertion losses
in the passband and high level of rejection in the stopband with sharp cutoff. The electrical sizes of two proposed
filter are very small. Additionally, they can be easily fabricated and compatible with MMIC or PCB technology.
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Fig. 1. Equivalent circuit and characteristic of a band-
stop filter.
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Fig. 2. A unit cell model A: periodic array of me-
tallic cylinders.

A (@)% 2tk

2)

o714 $¥el F WA AFE AR o3 M
L2 dAEte g, Al A e golA 9l
= 959 E9EdA 24 2 945 YR
o F4E AHA 7= YT (depolarizing field)o)
o} 9= FE 7ME 2 714 H(electromotive for-

e 73 HE g 2o
emf=—~—-—RI

2
= jwrriy O(HO +7i— 7;72

j) —2nroj 3)

A7NM o B BHT 45 BUY AY(resis-
tance)o] o} & 71 A E 2 KVL(Kirchhoff's Voltage Law)
o 93 oh=3 7ol Adrh

— dwnrlu JH

j=

2
iwnrz,uo[l-— 7;72 ]—27rm
.__HO
[1_ Ty ]-i—i 270
wriu g @)




Split-Ring 371719+ Spiral F217]8

oAl u & AL A BHE HARES
Asbel BAb AA @9 Aol oist B H &9 H
#% 39 A4 (5), O 2ok
Bave: /"“OHO (5)
H o= Ho—
ave 0 a2 7
1+7 20
wry
=H, [1_ ar®]l, . 20
a’ wree (6)

Tt A @l &3 w2 TEE A () 2

20 ]'1
wrp g (N

B 7172[ .
— ave _1 . _r" +
Fer= T H, == |1+

olAl 28 3o vehd 24 B, 5 spit-ring FE| 9]
2% 959 F713 v gl g f& FAES 7
3 HA.

QRN A5 HA3A H-EE H o] 7HA
< o split-ringe] AF7E 7€) olw HEF v
729 Y Atole] AAAEAIFH AW, o & A
7t 4719tk 28R 24 A AE 79
& 2d AE 58 +H9 frE FAEH vsd
Heg wd Bl ti¢ & FAES Tk, A

K
(Do, mmp ©

J8 3. X4 B ¥ £8 FA& JH=
Fig. 3. Model B and effective permeability.

o] gF MEE 239 rlo|A22EY U AA FY A

g A 4 8)F 2ok

7T1’2

PE
1+ 200 _ 3dc%

wrpey  xlwied (8

#og=1—

9 33 7ol 4ol AR7E A A7 9
Yok A5 Atold AHAE LT 78 E ol F7]
ol p o e Fu7h doh 28 B
RO woCuwlw oMM gy 7b F07F BT w9
w,,e AR AL dF5Y U5 +29 37
o] B2 splitring FENS] AE9 A/ fE FAE
ol &7t He Fug 7UE BAE 7 Atk 947
A Fos J& ARG W AL A7l £ &
FAgol Fol He F2E 7T F vk A
o, 8 §& FAEL A5 Uge N g 7t
A HET webA splitring 33718 o Gt v+
22 4719 dy AA F2E PE T Aue B
olth. '

212 57} 3| 2(Equivalent Circu) & S5+ =4

Split-ring 321719 URHA JEE T8 40 e
e,

o| split-ringol] 2JF-o) A A7t w}e} Wah= A
(time varying magnetic field)7} 7}ej=| 9, F ol&
AR} f719 o] AF Fxo s AYYHLT}
T g w9 E6ligol A 7 Bl f718 AR
of &) A FEE 17 49 Lo Hu, k&3 vt
ZE o ol MHAFLTL A3, Hieh Wk
22 U de F Atoldl 7HA ] (edge) AR
7b dA g wetd & ARAEAE o] F ATA
El7l A4E d25ol givty & & ok 2FFHe
2 splitring ZR17]18) 57} 32 2d 1Y 49 2
o] Uepd ¢ Utk IgelA BXo| splitring 33
718 57t 2 kA tg AA g5 LC ¥
A 329 7tk 57t 32 Y TR FaFE 4
(9)¢ Zo] xHHAT

2
Yo\ Tar LC, ©)

AN C,, 2 @ Aol ©¢] Zo| THper unit
length) AATNAIEAA, LL split-ring 719 & oY

799



BEERESERGE F 188 HTH 000578

18 4. SRRY| 9% B 9% AYEE L 37
3=

Fig. 4. Voltage distribution and equivalent circuit of
SRR applied with external time varying mag-
netic field.
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Fig. 5. Design of split-ring resonator.
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Fig. 11. (a) Result of fabricated filter, (b) Result of

simulation.
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Table 3. Comparison of three cases.
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Fig. 18. Fabricated bandstop filter.
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Table 4. Comparison of simulation result and mea-
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