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Abstract

Abstract

Dielectric resonator (DR) is made of high dielectric constant materials and acts
as a cavity enclosed by perfect magnetic conductor (PMC). Because of the high
dielectric constant, its dimensions are much smaller than other types of resonators at
the same frequency. Take the 8700 series DRs offered by Trans-Tech for example. Its

€. =30, hence its electrical length is about 5.5 times smaller than that of an air-filled
cavity. Besides, dielectric resonator has ultra high quality factor, resulting in a quite
narrow operating bandwidth. Therefore, dielectric resonator is widely used in the
microwave and millimeter wave circuits, for example, antennas, filters and oscillators.

In many aspects, the quality factor of dielectric resonator is the major
characteristic to be taken into account in the microwave circuit design. Especially in
filter design, for example, the method given in [1], after giving the design parameters
of a filter, the circuit layout would meet the design requirements by measuring the
first-order external Q of the resonator. In other words, an accurate and effective
quality factor measurement becomes an important. issue in the applications of
dielectric resonator.

For this reason, this thesis uses the method developed in [2]. In Chapter one, we
give a brief description of quality factor and dielectric resonator, then present some
basic measurement models [3] based on the simple equivalent circuits. After the
discussion about the advantages and disadvantages of this model, we then take more
complicated situations into account based on [4] and describe in Chapter two. Finally,
we consider the situation about the dielectric resonator coupled to a microstrip line in

Chapter three with simulation and measurement results.
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P (1.32) &~ (1.30a)> £31» (1.34)> ¥ #@H,
H, =—%2Cle‘“‘“ cosha, (z+1,)3,(k,0) (1.37)
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H,, =2C,e*"“*sinha, (z- L, —L)J,(k p) (1.38)
E,=—1 &|)< Pooc,eYsinha, (z-L, - L),k o) (1.39)
0
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0

2P (1.29) P hp >z (1.32) 2 (1.38) ¥ eha % a,» % &

52=%a¢{?ﬁ] (1.41a)

a

af=(§ﬂ K, (1. 41b)
a

a;=(ﬁﬂ TRl (1. 41c)
a

FOZRBERRMDTES AT ORMTED ERE G FH

@ﬁﬁ’ﬁM%%ﬁﬁoﬁi&bha’@F@meﬂn’#%g
(1.35)~(1.31a) ™% (1.37)~(1.3lb) ¥ ¥
2C,e " sinh(a,L,)= A+B (1.42)
a,2C,e"" cosh(a,L,)= j B(A-B) (1.43)
B R ApET
fanh(a, )= 20 (1.44)
PHAI* z=Leauf Rig 27
tanh(a,L, )= d2 RS +Be (1.45)

j_ﬁ Ae'ft —Be At

At AZ BHESRE AERER ANz B A F B BT

Bk o B A TR NEIRR R TS 20 B - S K A
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Flpt bt Aon st 0 VR AR L 3.8 HA Y hR RS o
FRE#(1.48) Aw (1.45)
@ b N
pL-Yibulin 1[Ezcoth(a2Lz)j (1.50)
d (1.50) ¥ £k = pF
BL=14% 1 120123, (1.51)
2 2
Hoe GMeha a3 4 al=0F > d (1.49) 2 (1.50) 7 st P&
Bl<m » "W hz 3wt RIRDTEFY » 3 AN EREN 0L
HA 2 Z X E o Flpb 4 ’}ﬁ—tﬁﬁﬂ B M fE 2 TEnok v » H ¥
S<1» HiExi
a:l[ﬁ+&] (1.52)
7\ 2 2
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@ C
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ﬂwn—@+&+ﬁﬁz (2.19)
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He Af 2 a8 BLe FAFFahz Fadgd o
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FRR @S ARBED Pl s R R

Xl
tanBI:—Z— (2.25)

0
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