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Abstract

We analyze the spherical-rectangular patch microstrip resonator with conformal surface by the
cavity model and derive the formulas to calculate resonant frequency in the consideration of
effective dielectric constant in order to minimize the errors of resonant frequency due to the

fringing fields.

A transmission type spherical-rectangular patch microstrip resonator operating at 3GHz, for

example, is designed and fabricated on Epsilam-10 substrate.

Measuring data of resonant

frequency and return loss are 2.985 GHz and -44.4dB respectively. Those are well agreed with

theoretical values.

=

JZM

1 FA 71l W8}
#| ek 7}74°| &8}

wjo| 28 AE ]
c:‘ ;“o:l&.o] i
3 ayojo] 7kl
etching®. & vﬂ%}ﬂy*&ﬂ

*EER, BEREARE BTEEITI8H
(Dept. of Elec. Comm. Eng., Hanyang Univ. )
BXHF 11990 9H 7H

(1660)

o] s}

wloelzz A= 3 39 HHel B1
o]z 2 AET qlElr} EAQN oz AL
2742 AR wlolag ey 32327
B glol vlolaz AT o AR Aol
5o 94535 22712 73 (rectangular),
(circular), %3 (ring) FA71& & 4
2o} A3l Yool Whel A4 (transmission type
utAl#(reflection type) 22| 7 2]} 4 &(reaction type)

XN
T



et
EfFole 7)Ed A=A g2 T
of uhE mlojaz AEF FAV|e SA4& WA
Ao 7R F A oA ZA W B A=A
A A FEdle] FAre] EAHE e P&
3 Z2RAFIEE A7) Y3l o] dFelAe FA7
7tz EAshe F 3174 A AHA (fringing field) ol
A7} 3 nedch. FA7) S (side wal) & =
Ay (magnetic wall), &%
o2 @ AL AAZAC el A AE FAAG
2 2071 el FA5 Aek 2eld 4 3
o] 4 10GHz °l3lollA] wlelazAEq Aze R4
TEM (quasi-TEM) 2.7} A5 7] w]Fol 7} AE
Pz PRl THAARA L A= gels
FAAENE nsiA godl FAFHFEA ] o]
E29} Awdt o] & MolA Hrh o] AT
F AR AAE e st AR5 A (effective dielec-
tric constant) 7N'd-& o] &3t} Fuladel = A
o gt FA7] Wi AAAAE FE3lr FaF
B4Z A4zl HZE 9 E-10 vlelzzAERT]
Sholl tig BRI} €AY, FAHA, FAEE
3 2AQE AAtdch

ol 29 eltAd-E dF37] Hdted FA 0.67mm,
B]4& 9.082 E-107]1%22 3GHzolA F&ste
A5y FoAgsA slelaz2eg] FA7E AF

., 718 FARool e 54L& FHsd A
Aze} oA oz A e wlmych
0. 3T7] We AXAe STFos Al
3318 5249 Fugle] vjolaz AEY A2}
o St T A sfelaz AEY F7helth
mlol2 2 ~E R FAsIY Wi ARAAAL o
2792 Helmholtz ¥4 4]¢] sl & 3t e},
Vio+kd=0 (1)
qt7do] aql FH el Eols} hal wlolaz ~EF

KX
)

CERE SR
2,

0=[A J, (k) +B(N, (o) ][ C

w] Helmholtz 8} 49 &) & o534

P4 (cos8 ) +D Q¥ (cos#)]cosué
(2)

3714 Lko) s N(o) & vt A1F, A2F F
= w4 34 (spherical bessel function)o]3, P
(cos8) 9} Q¥ (cos@) = vt uAl A 1F, A2F Leg
endre ¥4°]i A, B, C,De Abgolth

FAAb A wpo]l2 2 AER F AT B4

g AAY (electric wall)

(1661)

FHSE 4t

A2y A AAA A st} AAzA

& Agehd slolazaEy Wre AAAE 7
4+ gleh, T EACA TMREE=Q TER =] gl
AAAAL b3t pep
OTM=EE A%
_1[@ z]
E, - &[ar, | 8 (3)
. -1.8%. S
®  yr orab (4)
E,— 1 ©2'¢
yrsinf orog (5)
1 o6
" rsinf ¢ (6)
1 29
H,= T 28 (7)
OTE 2= 7%
_1[e z]
H, = z[arz e (8)
1 3¢
Ho= 2 ora6 (9)
1 o'¢
H. zrsin Ordé¢ (10)
-1 29
®" rsind 8¢ (1)
E,-L2% (12)
r 98

g7l H y=jwe, 2=jwu°]ct,

ulolaz A FAZE AMe)E (cavity) 2 WA 3}
o Zode 2A W (magnetic wall), A5 34 THe
RAA M (electric wal) 22 B 4~ 47| wi-Foll HAAH
of 3k AA=ZH 1}74]"—’1°“ g AAzE A&
sted AL A4 FE 4 ok -1
A1) 0,7 6,, 43 ¢4 HAELS ol B A

Aol g A LS Aol vlolaz
228 24 A(r=a+h), OI-(r a)Edol A AA Y
HAAALE ot TM ZE9 #$ ﬂﬂlu#ow
At AAC] dE AL g 2AL WEY
=3
H, I 0=ox.o:=Hol.=¢‘l.t,=0 (13)
Ei'r=u+h=E0|r-u+h=0 (14)



1990 114 BTFIBRAGE 27 % B 118

371, FHAMA mlelaz2Ed FAY
Fig. 1. Spherical-rectangular patch microstrip
resonator.
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Fig. 2. Internal electromagnetic field of spherical-

rectangular patch microstrip resonator.
(a. Er component, b, Es component
c. Hy component)
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Fig. 4. (a) fabricated for measurment spherical-
rectangular patch microstrip resonator,
(b) planar structure.
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