The Institute of Electronics, Information and Conmuni cation

Engi neers

Ta—pk/—h

FEFTROERFEXATEICH T3 BHRE
1o E—4 2 APO#EA & #ERROEME

il 1) (EA)

Surface Impedance Approximation and Reduction of Computed

Time for Estimation in Complex Permittivity Measurement of
a Dielectric Plate

Koichi HIRAYAMA'®), Member

T LR TERFEREFTEM, LRW
Department of Electrical and Electronic Engineering, Ki-
tami Institute of Technology, Kitami-shi, 090-8507 Japan
a) E-mail : hirakc@mail. kitami-it.ac.jp

H5%F L MEZEEIRES % V7 BB R R
DEFFERATE I L CEREREEZ HV 554
(2, MREERERGEOEMRIINTLIEESN v E—F ¥
AL, RUOZERERESEE HWBEORWE 1

EHEEEATHIET, /— 3V THLIHTE
FHFERLMETETCVWL, T2, ZBROFEICHT
LB RWEELREL TV

F—T7—F BERFERUEE, MEERLIES,

FREFRE, —a— Mok, HEA -2 200
1. £ A H &

<A 7 OEHICB T LFEETIRSEHOBRFEE
WXL, WM1&L 7% TEy £— FHEZEFLRESE
Hwi-SBElEErREINTE) [1)~[4], 0
HECNTAERFERHEELE L LT, AREZR
RO ITERIRE L[5, ABREZREY ATV
DT, BEPERED S EHAH LT EESORFIZ
BEHTHY, REVERL CEMELAEREET S LD
BHEICOBEHAMETHD. LeLiS, H#EE
THEEREIEVWI LEIRATH 7. FOHEAL
LT, BROREMLZERFELL O OBEL L
THRTESICED TEE L TWAEDT, £ZTIIEM
FHWL REYY 2 72012+ MlD C ERGEEATH
VENRHHIE, RUFZa— b vER A TREOH
ZFBEOWEEIT) L X ICFOHE1EEME WHHHE)
LEDFERL L TwAD, WETLETIZ5E
BEOCHEELAEILETHLI ENEITFTONS.
ZITIITIE, EEFEXROEERELHLEE
BTl HERMAERTIZEEHNELT, H
B2 RS OBARIIX L TREA » ¥ — &~ X
TEAL, $70, ZEREERESEE AW CERFEFRISN
THHEORVE 1 HEEELEAL TV D, ZOKE,

496 EFRBRBEFRANFE

AIIIIIY
I

R

y__[q\_,zc

Dielectric
plate

4

L

<

!

NANANTNNNNNNNN
Z

7

NANNNANANNNNNN

Conductor

|

1 TEOII - F‘:ﬂé{[ﬂ#\:?ﬁ%&@*%i%

Fig.1 Cavity resonator for TEg1; mode.
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Table 1 Measurement and estimation results.
sample Teflon Kapton Alumina
t (mm) 0.081 0.1242 0.276
£0.0006 | £0.0004 | =0.002
fo (MHz) 20041.74 20040.51 20041.69
+0.06 +0.06 +0.06
Qo 1947043 1924043 1925443
a (%) —0.02709 | —0.02095 | —0.02684
f (MHz) 19902.51 19580.08 16816.8
+0.14 +0.47 +7.9
Q 177934£79 | 1035413 | 179484153
with surface impedance approximation
Er 2.052 3.553 9.999
+0.011 +0.012 +0.091
tand (x107%) 2.26 152.4 0.246
+0.12 +2.3 +0.013
without surface impedance approximation
Er 2.053 3.553 10.000
tan§ (x107%) 2.16 152.3 0.235
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Table 2 Convergence for inverse problem.

(a) Teflon
number of estimated calculated
iterations Er ‘ tan d f (MHz) I Q

employing the value estimated by the CRM initially

1 2.058 | 2.32x10™% | 19901.87 | 17743
2 2.052 | 2.26x10~% | 19902.51 | 17793
employing the value of air initially
1- 1 0 20015.00 | 19390
2 2.054 | 4.68x10% | 19902.20 | 16240
3 2.052 | 2.26x107* | 19902.51 | 17791
4 2.052 | 2.26x10™* | 19902.51 | 17793
(b) Kapton
number of estimated calculated
iterations Er ‘ tand f (MHz) l Q

employing the value estimated by the CRM initially

1 3.558 | 152.2x107% | 19579.16 | 1035
2 3.553 | 152.4x10~* | 19580.08 | 1035
employing the value of air initially
1 1 0 19999.74 | 18989
2 3.575 | 561.3x10™* | 19576.50 | 290
3 3.553 | 155.0x10~* | 19580.10 | 1018
4 3.553 | 152.4x107% | 19580.08 | 1035
(c) Alumina
number of estimated calculated
iterations Er I tan é f (MHz) | Q

employing the value estimated by the CRM initially

1 10.009 | 0.274x10™* | 16813.67 | 17621

2 9.999 | 0.246x10~* | 16816.80 | 17948
employing the value of air initially

1 1 0 19951.57 | 17557

2 9.760 | 2.62x107% | 16891.97 | 7021

3 9.998 | 0.197x10~% | 16817.09 | 18557

4 9.999 | 0.246x10~% | 16816.80 | 17948

(CRM: Cavity Resonator Method)
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