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Optm ized canbnation detection for m icrowave ceram ic
dielectr ic resonator measurement
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Abstract: Dielectric properties of microvave dielectric ceranic material are featured in three paraneters complex
pemittivity, dielectric lossand tamperature coefficient of reonant frequency. In thispgper, a short-circuited renar
tor method is developed t measure the complex pemittivity of a microvave dielectric material; an open - circuited
parallel plate reonaormethod is developed to measure the dielectric loss due © the fact that the dielectric reonator
does not contact the open parallel platesphysically; the temperature coefficient of the reonant frequency is efficiently
meaaured in a rotary open reonator cavity designed by ourselves A ll the paraneters are measured precisely and effi-
ciently by taking the regpective advantagesof short-circuited and open-circuited methods to satify the ecific meas
urement requirements of microvave dielectric material

Key words dielectric reonator; complex pemittivity; dielectric loss temperature coefficient of reonant frequency

€ tard T
Hakki  Colamen 1960

, Courtney

[1] 3

: 2006-09 Received Date: 2006-09
* : 863 (2001AA325100) (11081087) (70009)


https://core.ac.uk/display/41340475?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

296 29
(e,' =2 0)
) , (¢, =30 120),
TEon
2 TEos
) E H H,
21 : : (
) : , ,
(241 1 Q
[ - Q.
1 1 1 1
= + +
Qi Qi Q. Q
[ — . Qd ’ Qc
[0 ¥l Q.
OO nmees
1 1
Fig 1 Short-circuited parallel plate dielectric renator 1 f,
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Fig 2 Open-circuited parallel plate dielectric resonator
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Fig 3 Field smulation grgph

Fig 4 Picture of the fast measurament fixture
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Table 1 Campar ison reaults of open and short
circuited dielectr ic resonator methods

g fo XQ e fo XQ g fo XQ
CHz CHz CHz

1 3689 44667 36 74 44878 36 94 50 967

2 8970 6839 89 54 7 003 89 60 7 343
3 3637 53202 36 42 54040 36 24 57038
4 82 86 8541 8313 8 500 83 10 8 531
32
3 ;
, 2
cAE E'. <001% Atand/tand < Q 23%,
At T, <11% ,3
2
Table 2M easurenent reaults of a shgle smple
e S_', tand R T T_f
x10°5 %10 10°6. -1 10°8. -1
1 108 01 80 81 -12 6
2 108 02 80 82 -12 7
3 108 0110801 8049 80 68 -127 - 12 66
4 108 00 80 45 -12 8
5 108 01 80 82 -125
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