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Abstract

The circular cavity resonator which can measure the dielectric properties of dielectrics in the
V-band(50GHz~75GHz) frequency range was designed and fabricated. Exciting and detecting of the
resonator is performed by WRI15 rectangular waveguides using Bethe's small hole coupling. GaAs and

PTFE plate samples were used for the verification of the performance of the fabricated circular cavity

resonator.
measured as 12.87 and 2.14, respectively.

In the measurement of GaAs and PTFE using that resonator,

the permittivity were

Key Words : Cavity resonator, Millimeter wave, Permittivity, Quality factor

.M &

ESEFELPRIEEEBICEEFIES ER)

Ag FHEME o83 Y8y FIZbdHvoop
antenna)el 9&o] FHrle W HaE 59
sty NE 2 7| ¥ (Open cavity method)[1]&
2 ARggt} sl dWeEnEg FapelMe

b fAAe mvvh et =AEAT F3
Edo] AANI FAAFE AV wid
el pEol oA grh o3 olfi

ox

Fabry-Perot Open Resonator(2,3]19} #& nf '?‘

wak Zg7d elstel welviEste FHEY F
ol ojojath. A 1 AHulgol W %7
ol Aol AFMelA Fuls Fulshvlelis
#AH el gol ek

2ol s)Eel shelamsel s fA%
s @ AAENATY §AARF2AE

AN F4TF S 16197,

FAX : 042-860-6183,

Corresponding Author : hylees@etri.rekr)
20033 99 179 Ha, 2003 109 209 13 HAlbg,
00361 108 23 22 AAbeks, 203 109 09 #F 4HAbss

1087

4 AL e AgE AFEEEATANA @

e & Bethe's Small Hole Couplingl4]& A}
€3t V-ban (50(vHZ 7.3(1H7 yol & ul e g ol
e gareg regend fi548 548
T A %%_Fa‘—*é «-Ml% AHFTEHEZAE A

B A4 Ka-band(26.5GHz ~40GHz)[56] 8 ¥

33%"15# 718) AA #A A FUSHRE o #AH
e 7hErgietal, HY A4 f5n g4dden
HOARE Folital o tivh HnEHEG ¥l
of dwe] B3 WE s 58 F Ag Aol
2.2 B
21 HYBESAIIY 7=
V-band® F#5 dgelM fFHAY FH5A
& FAEY g8 AN 4¥FFETAIY AN
=% a9 1ol Jehidot
FEFAV 9 Bl AgE aY 1 e 5
HAxe 7ol AR 279 small coupling holed

sl FExE =Y, ol WRIS (a=3.76mm,



J. of KIEEME(in Korean), Vol. 16, No. 12, December 2003.

b=1.88mm) 2] A} %53 (rectangular  waveg-
uide)ell 4] Behte’'s small hole( 2r, = 1.0mm) it 2]

W 8k (transition) 1~ % 5 o] o] 4] ¢) ).

_Jb

| !

—_—t - — e

rectangular d
waveguide
to small
coupling
hole
transition

4

(a)

1+t

a8 1. AIEEAY Fx @ W A,
(b) 4z Fg Azt xghg ]

Fig. 1. Structure of the circular  cavity
resonator: (a) without dielectric plate
sample, (b) with diclectirc plate sample.
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Fig. 2. Photographs of the circular cavity
resonator; (a) a disassembly  drawing,
(b) an assembly drawing.
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Table 1. Diameter and height of the resonator.
. TAFIT A A HAA
o (GHz) ( mm) ( mm)

o|BA | EAHAN | D|H| D H
TEo 679 | 6751 | 60150/ 6021 | 5.104
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72 dAnistel HAsdnt. AzE F o]l ois
TEy, R=9 FAdFa4E 27 st TEy,

Red g nEAEE A4edn, 19 3d Y

ER A v

57 e
= 56
N
£ 54
£ 53
2 52
L |
11 12 13 14 15
Permittivity
(a)

66

Resonant Frequency (Gliz)

2.9 3.6

Permittivity

4.3

o

(b)

28 3. TEy, ®EAE; (a) GaAsl t=91.8um),
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Fig. 3. TE,; mode chart; (a) GaAs( {=91.8um),
(b) PTFE( t= 285um).
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Fig. 4. TE(; resonant mode (a) GaAs
( +=91.8um), (b) PTFE( t=285um).
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Table 2. Measured data for GaAs and PTFE
plate.
S AlH FA BB "
T (mm) | (GHp |THE
& a7l 0.607 26.5 13
GaAs » - -
ZFR3A% | 0.0918 53.29 287
& g8l 0.932 47.06 2.10
PTFE —— -
s 0.285 62.72 2.14
3.2 B

V-bandel Fst4 odejeld faAe) fH5A

& AAE F sle ARy AAE FEEQIE
A0, Gassh PTFE 7198 Z43tel A4
W BEBAIE B2HA

ml W E|lg Fufori= &
kol Fabol og 7t 3|

i AEe) sizel el WEel daw Fu%A
ARG ALE3le] %—% AA st} oput kot whel
A, 2 T e A el Fs
dedol s FA54 B L FAAG ol g 2
a4 A %}%QL F AE Aojr},
2o g9
[11 Y. Jing and Y. Kobayashi, “Calculation of
resonant frequency and unloaded Q for
dielectric loaded cavity resonator used in

permittivity measurement in UHF band”,

IEICE Japan, Vol. MW 93-97, p. 161, 1993.
[2] Itoh, Y. and Higashida, Y.,

permittivity

"Complex relative

measurement of ceramics by

1090

[3

[4

]

]

[5]

[6

{7

(8]

J

]

_

Fabry-Perot resonator in millimeter
frequency range”, High Performance Electron
Devices for Microwave and Optoelectronic
Applications, 1999. EDMO. 1999 Symposium,
p. 161, 1999,

WE, AW, HHF, cwtejmil 1 Wl
By Fu5 gAoir  Fabry-Perot Open
Resonatorg o] 8% F#3 4 #d A+
g Ayl A s« 139, 93, p.
13, 2000.

D. M. Pozar,
Wiley,
o] &4,

g,

"Microwave
237, 1998,

19, ofdAM, “Bethe's
Small Hole Coupling:% o] 83 FHe WA
vE gt KA Grhubde ae A, 3
e MK PR 'Lo¥§] 20023} A) 8 <z th 3] == 87
34, 2%, p. 1136, 2002.

olgd, #AHEH, A
Small Hole Coupling &
e s fH

Engineering”,

2nd ed., p.
qEH,

’

o]+, “Bethe’s
o] &3 FxAe e
54 9rbirded @ A7, o

7VAR AL EB] A, 157, 125, p. 1085,
2002,

Y. Kobayashi and T. Shimizu, “Millimeter
wave measurements of temperature
dependence of complex permittivity of
dielectric  plates by a cavity resonance
method”, IEEE MTT-S Digest, Vol. 4, p.

1885, 1999.
T. Shimizu, M. Shinohara, and Y. Kobayashi,
"Measurements of Complex Permittivity of

High Permittivity Plates by a Cavity
Resonance Method”, 20004E% TH#GH G2 g

#i7r k&, Japan, p. 168, 2000.



