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The Design of Elliptic Function Bandpass Filter
using Ceramic Coaxial Resonators
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Abstract

In this paper, elliptic function bandpass filters using ceramic coaxial resonators are designed. Since
elliptic function filters have better performance of frequency selectivity than those based on
Butterworth or Chebyshev, therefore it is possible to make better use of limited frequency resources.
Elliptic function bandpass filters using ceramic coaxial resonatofs are designed for reducing it’s size,
weight, cost and for easy manufacturing and tuning. From measurements, an accurate resonator
model is obtained and the coupling coefficient values are extracted. Based on these results, elliptic
function bandpass filters are designed. The experimental results have shown that the 8th order
elliptic function filter of 959 MHz center frequency with 28 MHz bandwidth using coaxial ceramic

resonators have about more than 17 dB return loss, 5 dB insertion loss, more than 20 dB attenuation
at fc+5 MHz.
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Fig. 1. Ellipic function filter using ceramic coaxial

resonators.
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Fig. 2. Equivalent circuit of n coupled cavities.
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Fig. 4. Measured resonator characteristics,
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Table 1. Design specifications of 4th order elliptic Band-

pass filter.
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Table 2. Design specifications of 8th order elliptic
Bandpass filter.

g5 ArF
@5 n 8
FAFHE 959 MHz
HeqE 28 MHz
& 0.05dB
AA 974 (fe + 5 MHz) 20dB o)




CHY Say log MAG 5 dB” REF O d# B -2.031 a3
CH2 Sai  log MAG 10 a8/ REF O aB 5 ~32.853 a5
m : ! ! ! \934 500 0G0 Giz!
PR
e &

/ ;; ’g 1z

Aﬁh\ ? k=) N a.
934.5 MH*V j 9? éug" ,
. LR ,‘1 'i&é’lﬁ"ni’%

408 28

P o e

.
1§45 4:8 PHZ

PR . . L !
: ¢ Pyt
T e e e s L
! : i i : v £ ~4s 913 o8
: i — I 2995 ""“.
! . -28. a3
! . H | - 8463 neg
. JUR, B T re - \
|
R o ; ] N . !
CE/ITER .84C 00O 000 GHz SPAN  .200 00O 000 GHz

D% 7. 8% B @5 ) AE B4
Fig. 17. Measured response of 8th order elliptic func-
tion filter,

CHi Sg4  log MAG
CH2 Sp; 109 MAG
pE TR

S 6B/ REF O dB
10 GB/ HEF o ﬂB

START .700 000 000 GHz

STOP 3.0C00 000 000 GHz

218, 8 B 34 oubr] ALeFEA

Fig. 18. Spurious response of 8th order elliptic func-
tion filter.

A7 B egel FopqnzE 47 ele] 7h
£4o] %ma 2t g4l ey 598 QR

O A

ST e BHol Atk 89 BY 5 a9
A5 238 BY A2 g9 A4 9HE0

719 & QY BOFL) Y Fgoz Iitg
Al E2EA Xd @4 HoFEd o) Qlol

£% 3% 08¢ B

T oY B34 A7 44

219 Age A
Fig. 19, Test Jig.

2 20428 8% el
Flg. 20. 8th order elliptic bandpass filter,

& A9

0L 52 5% ZANE At 43S ke
& W FA79 Qgtol Holxx YL AU
7hestE AHAE S Aok a8 202 A8L Y6

ALE ATE BT 19 218 FHE s
2 95 49712 Jegct



BEEEERERE B 108 B6% 199F 10A

Az 24g Brt golatA sin AxE AZE
FsstA & 4 AT

TF FANY A AT ALL VIEFHeE
AR Aol 28] AX ¢ Hejo wA F
2 A4 2 A4 Agez 2AMZ & U g
4 ¥ A5 A 283 29 AFEe AR
A A% 5L ol gt AR AR HHE
el stAY striplines o] &3t FEY 7 =l
o] &9 AFEFE Chebyshev «3}7] +8o) o g
o) Aol Wste 1 AGFe 2717t v 2
onz st Fdsteol vk A FAHA F
H71E o] &3 et o 57| AFA folT 3
< 9AHE grounds FHEE A ¥/ WA A
s 2Aste goim 7Y 288 A2 AA
SEiA At wat A B BE A¥FES 7
#HE o, AF EE WAH AN e 4
84 ¥ wAt ARFE Fole Aot o &
A 5% FANE o143 8 o5 7| o
0719 &%, A= Aristel Fab e &4
g4g 98AM o v FF HEEE 27se
oheFd o] FEA77NA fEEA 28E 4 dey
gt Az

2123

HO

e, "ASY FEHIANE

g

1-& T e T3 3719 4A7
1998 A wlelazs 2 At e
=24, pp. 171-174, 1998. 5. 23.

[2] Valerie Madrangeas, M.Aubourn, P.Guillon,
“Analysis and Realization of L-band Dielectric
Resonator Microwave Filters” IEEE, vol,
MTT-40, no. 1, January, 1992,

[3] Hu-Wen Yao, K.A.Zaki, "Quarter Wave

24

ox

, T
B
=

[1] 2AA
o8¢
d

e

o
w22

i

814

length Ceramic Comline Filters”, [EEE, vol.
MTT-44, no. 12, December, 1996,

[4] Chi Wang, Hui-Wen Yao, Kawthar A. Zaki
and Raafat R. Mansour, “Mixed Modes Cy-
lindrical Planar Dielectric Resonator Filters
with Rectangular Enclosure”, JEEE, wvol.
MTT-43, no. 12, Dec., 1995,

[5] Albert E., Williams, “A Four-Cavity Elliptic
Waveguide Filter”, IEEE, vol. MTT-18. no.
12, Dec., 1970,

[6] Ali E. Atia and Albert E. Williams, "Nar-
row-Bandpass Waveguide Filters,” IEEE, vol.
MTT-20, no. 4, April, 1972

[7] Al E. Atia and Albert E. Willams and R. W.
Newcomb, “Narrow-Band Multiple-Coupled
Cavity Synthesis”, /EEE, vol. MTT-21, no. 5,
September, 1974,

[8] Joseph Helszajn, Synthesis of Lumped Ele-
ment, Distributed and PFlanar Filters, pp.
102-123, McGraw-Hill, 1990.

[9] Anatol. 1. Zverev, Handbook of Filter Syn
thesis, pp. 107-136, John Wiley & Sons, 1967,

[10] Wai-Kai Chen, Broadband Matching Net-
work, 2nd Ed., pp. 152-195, World Scientific,
1988,

[11] J. D. Rhodes, “"A Low-Pass Prototype Net-
work For Microwave Linear Phase Filters”,
IEEE, vol. MTT-18, June, 1970.

[12] J. D. Rhodes, Theory of Electrical Filters, pp
127-133, John Wiley & Sons, 1976.

[13] #ol, &£F 3, g, "Wo|AZ2EY HPA
Z gEvE e M2 ST B3 A7,
A 25 A, 23, pp. 21-25, 1988 242,



2 A A

1987 291 AR HAEY
SHEIAY
19909 89 QST B A

19994 291 MRUSL B B
A2 8T F 8k
1990 119 ~1996d 84: 3=

}‘\_]
(3 Bdol]) vlolazs deviesd W 55, 5
Fad g R

A FE FANE o4 B ¥ Oy 53 o5 HA)

19543 11 99 A

19774 24 Ny dxye
FHZEAY

19793 249 Methdy gy A
A58 F(F 894}

1984 59: W= University of
Texas at Austin A 7] Z83H(E

&Hakal)
19843 99 ~&A: MAstL AR}
[# FAEcH velazs 2 Pevga 42 2 32
A4

A
T

ol
B
A%
El

815



