20034 st=FALIEs ZES=gHS ==& Vol.13, No.1 2003.11.15

nz gge A W=
SIR CPW d4%

g, |, AlE A
ol st HMxpF T
E-mail : kspark74@ajou.ac.kr

SIR CPW bandpass filter with folded feed structure

for suppressing spurious harmonics
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School of Electrical and Computer Engineering, Ajou University

Abstract

In this paper, we introduce the SIR typed bandpass filters in CPW structures for shifting
spurious harmonic frequency into higher frequency band. And we proposed the effective feed
structures for suppressing spurious frequency in the SIR typed CPW bandpass filters. The
designed folded feed structures have lowpass filtering characteristic. They are very effective feed
types in the CPW bandpass filters for suppressing harmonics. The measured results of the CPW
bandpass filter with folded feed line shows that it has suppressed and’ wide out-of-band up to
5.8fo.

Key words @ SIR, feed line, spurious frequency, out-of-band
I.A&

CPW(Coplanar Waveguide) 72 HAwo] A3 & 77 Bo] A=yl

Ao SAFHAA o] viatt short stub S& 47  Spurious harmonics A¥& W7 st HIoje
78 & 4 912 wu olg}, FETY BJTZ S #tx  spurious harmonics F34 A& S 173 JEoz
el Aol Loldtd /AL uwm 9 Fzolth,  #7|E SIR(Stepped Impedance Resonator) EFQ) e
WHED} dsr)e vle|azw B4 Azdge o} @ISl 2= KB o2 @ SIR B9 o
Pl BEoln CPW TRIAME qdEd ox FA7Ee F2 A9y HEd ZwZiel o8
718l A7t thdstA ol2old g™ Ao spurious harmonic Fuel Yrige] AGE)
CDMA, PCS, Bluetooth Y+ UMTS z& tpg 5 237, o] @ SIR Blel oduyje e o]
A AMul2zt Jehdm, s o 2e 24 Mu €9 2 A} g A7 on, mepA
27F s =n4 oA ol2ejxaet rolg BT W& dYoAe spurious harmonics HEE
webd, QA T4 MulA D Mua oA ey AARI IS dHol U ojd EAE HAsn
Hdzre] S "ol A AdAze rdg, A 9F &&= HA @ slotg Ko ¥
g, A Ad e EME Hux HIdqE A URAE Q0 AU H&E gorIE AP
v~ o o]9le] thHelA spurious harmonics A C1E ¥ WAL violAZXAEY EYY AFTEAAM
B dgsis vz Lasd HRen od o Th¥ WHeR CPW AsTRoME e ¥4o

—265—



0038 Bt=TXIEE ZEssY

g8 ==& Vol.13, No.1 2003.11.15

sTd

B =R M spurious harmonics FHTE A
3= H= F2E 714 SIR Bl lel CPW dlYg B3
oq37)18 AgEA. o) FRE AGEFH VisE: #
E IE FxE H43 Fo dgFId AAANN
o 28aL A3 FANTY FIAELELS
71&e] WEEH our] dAVIYEE FUsA A&
g 4 ok AAE 3% CPW dd %3 g7 23
GHzd FAFHFodM 10% tgFg 7HAEA
58fo7tA ¢ wWolA Spurious harmonics AEE
-20dB °l3t2 A<tEts 548 Elnh

II. SIR E§l 9] CPW ti 953 o357

A A 5}
%2 o
g 7
R &)
89 5

dutx o2 Spurious harmonics FH4

K

7] $18ted Spurious harmonics 4¥& IF
271 SIR B9 Aur|Eo] wfolmgz s
2o N taA A7 4B oeg s
o] 718 el CPW FRAME adeg &
a1 ch.

a9 1€ CPW F&oj4 7@€ SIR B9 i
£3 ourieltt, HI 2HEE JMxe FANE
edge coupled 9oy Fe dHEAE AAH 7t
o BREAME HAEHRY At HAAERR =E
e gdyeag A wers, o2y Yvwze
v 2 ¢3te] SIR Bl e FA7IZ FASA =M, 1
Y2 H o) AE FAF F Ut

29 2& FIM(Finite Integration Method) 34 &
o] &3 CTSAte] Microwave Studio (ver. 4.0)& A}
£3ted AlEH)4E SIR B9 Y CPW 951 o
714 Azo|th. HAld s vFAE & = 10299

TR
-

a3 1. SIREIY 9] CPW Y& o 57|

InsertionLoss[dB]

0 2 ; é 8 10
Frequency[GHZz]

a9 2. SIR B¢l CPW g E3 «57]9
Al Bl 23

FA h = 1.27mm¢<) durcid 7] ¥#e] AHE-H AT
agola Hele I Zo] HAE SIR E©HY4
CPW Wg %3 our|e 37t AANIE 4T
o ol % Az gL d¥dxe HE FYLE
QAG YAdRAAE shssa

m A3 = Fx& 2= CPW

953} of5}7)

CPW Fzol4 bz wge ¥olr) AN
Az BARY e ofzgol Atk maAM P
IR Hlgo] ofd thE wHez AN HeelN
£349 e ¥ "ask Aok 1Y 38 ol
25g 94 ALY Y= F2E AL CPW By
£3} osprle) Fzolh,

Fold ALY NE FEE AAEH q97]9 7]
$& 7Hdoh M= Pz Y 2HuY delt

SEEEE

a9 3 B3 J= F2E ZAE
CPW W9 %3 o57]

—266 —



20034&  st=2MAtets| ZEsS=s2Hd =2& Vol.13, No.1 2003.11.15

g
5
[}
5 -
3
)

0 é ‘ ; fli |s E1Io 1I2 14

Frequency [GHz)
a9 4. A¢E Y= F29 S-parameter 54

Edqge FAFge dE 58 FHEA
< Yehyo, spurious harmonics &l YUEUYE 2% 6. WA AHE TEE e CPW
3fodl M AMAEAGe] 438 YHYESE 1 Aol WY EH ojuro Ay AR
g zAsool g}
Aoty ¥ F2E 5 WA Spurious harmonics H o@7)e A& o)A Aot THAA HE vt

ARol JeUE 3f,~55(71% EHAH 02 Spurious
harmonics 428 4¢sdA T3 Y 2.3GHz o
el =2 H3 2H

oM 5% FAEAHE
B9 Zol& 42mmEZE ZA st

a2y 4= A" dl= FE7E J1xlE S-parameter
EAo|tt, adelA Jehd ule} ol AgE =
7 SIR B9 CPW WYgExR o579
spurious harmonics F347F YElE G A &
F& Az EAL e A9E5H durid q98&
ok wald o) me FEE 7]&9 SIR EY
2] CPW W5 7ol ALE"E A9 28 2404
U} Spurious harmonic F3=E0] ¢gtE .
2y 5& 71&9 SIR CPW WS our|9 A
3 2HE A=g 2= FHAFIASE f, = 23 GHzo
5 10% AE9EZS JHXE SIR B9 CPW WY %

]

A
z

=
L

0
o

N
[=)

Insertion Loss [dB]

NO folded arm structure
e With folded arm structure

&
2]

1 1

10 12

14
Frequency [GHz}

13 5. 7] SIR CPW¢ g 2EHE
g Ew ofuir)e AlEdH oA H

.‘?:.73—.‘:.
= =

A=1
L

9 o] 55fo7t A AAWG L -20dB °)3E AYT
o}, wetA Aoty = F27F Spurious harmonics
AEe ool e #8YE L F Uk

V. AZ R 53485

a9 62 EHAQ d= F2E A4 CPW 4 Y
3 o579 Az Apzlelw, HP 8510C Vector
Network Analyzer® o) &3l9 Z2AHct 29 79
CSTAe] Microwave Studio A1 E#HolAdzs A
2738 Y. 39 ZAde 5874 -20dB
0)3} 2 spurious harmonics A E& ¢ ¢sln, Al
A& 2t

o4 Ao fAIR FL 5

Insertion Loss [dB]

Simulated
Measured

8 .
Frequency [GHz]

29 7. ¥Y W= 722 2E CPW 953
Ao Agol i 2HAT HR

—-267—



2003HE B2 AIEY EEstsg

==& Vol.13, No.1 2003.11.15

V. d&

B =Ho|M¥E spurious harmonics A¥E A
7l 95t del o) £5E SIR e st o
718 CPW FZdA FdE3Hct 281, ¥ AA
Hge 27 98 ZRHd Y= FERE AL
SIR Bt}¢] CPW tig %3 o7|o] §&&Ath A
A" CPW 953 o7& 58fo7tA -20dB st
o He AAYYG S A48

VI. 32 &3

[1] Cedric Quendo, Eric Rius, Christian Person,
and Michel
Low-Pass Filters in a Bandpas Filter for Out
of Band IEEE  Trans.
Microwave Theory Tech., vol. 49, no. 12,
pp.2376-2383, Dec. 2001.

[2J K. HETTAK and G. DELISLE, "A New
Miniature Uniplanar Lowpass filter using

IEEE MTT-S Digest,

Ney, "Integration of Optimized

Improv+ement,”

series resonators,”
pp.1193-119, 1998.

[3] Jiafeng Zhou, M.J. Lancaster and F. Huang,
“Compact superconducting coplanar meander
line filters,” Electronics Letters., vol. 39, no. 8,
pp.665-667, Apr. 2003

[4] George E. Ponchak and Linda P.B. Katehi,
"Open- and Short-Circuit Terminated Series
Stubs in Finite-Width Coplanar Waveguide on
Silicon,” IEEE Trans. Microwave Theory
Tech., vol. 45 no. 6, pp.2376-2383, June. 1997.

[5] Jen-Tsai Kuo and Eric Shih,
Stepped Impedance Resonator Bandpass Filter
With an Extended Optimal Rejection
Bandwidth,” IEEE Trans., Microwave Theory
Tech., vol. 51, no. 5, pp.1554-1559, May. 2003.

[6] J.S. Hong and M.]J. Lancaster, "End-coupled

filter,”
Electronics Letters., vol. 32, no. 16
pp.1494-1496, Aug. 1996.

{71 Jen-Tsai Kuo Shih, "Stepped
Impedance Resonator Bandpass Filters with
Tunable Transmission Zeros and Its
Application to Wide Stopband Design,” IEEE

"Microstrip

microstrip slow-wave resonator

and Eric

MTT-S Digest., pp.1613-1616, 2002.
[8] M. Makimoto, and S. Yamashita, Microwave
filters for
communication, Springer, 2000

resonators and wireless

—268—



