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Abstract Electromagnetic simulation was compared to the measurement with a network analyzer in the cavity
resonator method which has been used for determining microwave quality factor. Scattering matrix Si; obtained from
the network analyzer was compared to the S, obtained from the simulation. The effects of the pore and the secondary
phase of the dielectric resonator on the microwave quality factor were studied. From the simulated results, the domi-
nant resonant TEas mode was determined and the quality factor was observed to decrease with the pore and the sec-

ondary phase in the dielectrics.
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Fig. 1. Schematics of cavity resonator method using RF net-
work analyzer.

slela 2ot FAAS mMgFzet FAAT AR AN R AFEH A FHNA 147

3 cavity resonatorell & ublolt} 39 o] 7l-g-d) 4
cavity resonatorell &%) wiel-2 F4 BT olof] HAIE A
Ar] A2 cavity <ol AR-Y HA e mlo]zE9) A4
£ ¥ol: ¥, SMA Z Y E %34 RF network ana-
lyzerol| A RFA¥ & Fangtewy S, ghe SAst= iy
olt}. o] ZH%o] TEq. modeF ©]§-3}¢] vlo]z 2y} F3
AT D F-AHE&E AAELA B o] F3 peaks AR
= el AfA R {27} dr). o] WX Fu5e]
Wtol] @2 Sy, 319 Hz sl A THA A Fa) g 4
velte A€ TEw.2E ZASA Do 28 16dE 24%
219 NF=E el flc)

3. dnt { 1%

3-1. HFSS Al &3 0| Mof| 23t gD} Al 2ol
1!

+3E 90, FHEA 0.001¢ vlo]z R A 24
(BaO-PbO-2Nd0:-10TiO,) o thale] A=l Axte}
A8 2xEdoiq] HFSS Al&#H o)A 25 A E ujz
# B7|E gho}h. HFSS AlE#lolde ¢8) = dygzie
2 A= cavity resonator W] ZiE = 24 1
AA 44 & F9ck. 1Y 20 3P =9 e U
ehigich 28 2(a) & 2% cavityst vlo]l2 2} A
F 25 Jebliglend 33 2(0) & F3A ool 71Fe) A
AE Ao 25& vehdisich A9 713 = mel A
T A m Az A7l AUt Al FH ol HAt 7 F
9 27)(0.5mm) & ZA st A (7570) & At &
A3tsd7] dEel AAS Hole ohik o2 Ao}, 7)
9 #27E FABEA ALE o Y T dA 24
AlZke] ZlstgrH o2 F718hA ¥} AlEaol el A
g 7172 F-oule fdAel dsle] oF 22% A2
AAA Q) 72 uleg FEolth

Cu A Exatel dalr] ¥4 cavityd HA3H4
T, FFo 2= SMA connector® AAsgch. o] AL
SMA connector®] ¥8)& =27) ¥ W% "L A 29
2 ghdstddrh. Cavity o] Wfells A4 43 &< &
A& 90 (Loss=0.001) Q) $-BAE dAstdct,

olgigk 7= 9 Al 5t F3}5F 2 ~20GHz7}HA)
HEAFIHA A Feo] Azde) g 9 AAS Sy, 3
& ABgith 1% 3L cavityE 3 Adg Held T
&g AA ] 2zEighs 45 HelE Jeld Aoltl. RF
™ol £4J3= SMA connector 9ol 714 x1A) 9]
HE7l & g B F 9od 718 FolE ule)mEy
FAAdZ AAY ATt T AL B ¢ ot o)A
FAA S fFAge] FH Friol vla) Y5 Fonz A
A7} A& EE 7S BoFE Aol

a8 4ol AlEHol o2 77 S, plotT AT
73 Sy, plot & wlEsle] Jepisich A e g 7
23+ RF network analyzer (8720C, Hewlett Pack-
ard) & AR&3te] BPNT A Alebeds (F-18 90) ol
A 3 groloh. F A$ ZF TEus modex 5GHz B2



148 PTAETHA A11A A2F (2001

=

=
s = |
- {

T it
lemaacnam;

(c)

Fig. 2. 3D schematic layout of the metal cavity and dielectric cylinder. (a) Cavity and dielectrics, (b)

dielectrics with no pore, (c) dielectrics with pore.

Fig. 3. Contour map of the scalar electric field in the cavity.
Higher field density near the dielectrics shown.
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Fig. 4. Frequency dependence of S in the range of 2~15GHz.
(a) shows simulated result using Ansoft HFSS V7.0 and (b)
shows measured result using network analyzer. TEas modes
are indicated as arrows.
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Fig. 5. Vector electric field in the horizontal plane of dielectrics. (a) 5.0GHz, (b) 5.5GHz, (¢) 5.9GHz.

TEqs mode appears at 5.0GHz.
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Fig. 6. Frequency dependence of S in the range of 2~40GHz.
(a) dielectrics with internal conductive phase, (b) no inclusions
in the dielectrics, and (c) dielectrics with internal pore.
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Table 1. Calculated unloaded Q when (a) no inclusions in
the dielectrics, (b) conductor present in the dielectrics,
and (c) pore present in the dielectrics.

Case TEus Unloaded
Frequency Q
(a) 8.3 845
(b) 49 352
(c) 8.7 407
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