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ABSTRACT : Recently, there has been a growing interest in the development of microwave and millimeter wave communication system
These systems require actually minimization of the size, the weight and cost reduction in circuits. Especially, the resonator as an important
part of a transmitter-receiver module must has the excellent characteristics than others, since it gives a direct effect on the whole system
performance. The DR (dielectric resonator) is used dften a resonator because it has high permittivity and high quality factor. In this paper,
a PLDRO (phase locked dielectric resonator oscillator) of low phase noise has been designed and fabricated for 18 GHz microwave repeater
o mobile communication system. A design algorithm of DRO (dielectric resonator oscillator) has been presented using an equivalent circuit
model of dielectric resonator. A VCTDRO (Voltage controlled dielectric resonator oscillator) using the varactor diode and DRO at 7 GHz
has been considered and fabricated. For a PLDRO, a SPD (sampling phase detector), loop filter, amplifier, and TCXO as a reference were
employed and tested. Based on the test result, the thesis shows that an output power of 10 dBm, 2nd harmonic of -51.27 dBc and phase
noise of -9861 dBc/Hz at 10 kHz and -102.03 dBc/Hz at 100 kHz has been observed. The proposed PLDRO and the conventional product
in terms of the characteristics of phase noise were compared and evaluated.
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Fig. 1 Block diagram of PLDRO
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Fig. 2 Structure of cylinder type dielectric resonator
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Fig. 3 Structure between dielectric resonator and
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Table 1 Parameter of dielectric resonator.

Parameter ak
Dr (A%) 8.25 mm
Lr (&°]) 3.71 mm
dr (H7%) 2.11 mm
& 30
Q 10000 ©]4F
D (A=) 1.0 mm
Microstrip € 2.5
Microstrip 57l 0.5 mm
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Fig. 4 Schemetic of 7 GHz dielectric resonator

Fig. 5 Output characteristic of 7 GHz dielectric
resonator
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Fig. 6 Coupling coefficient characteristic by
distance of dielectric resonator

Fig. 7 Loaded Q characteristic by distance of
dielectric resonator
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Fig. 8 Layout (a) M/W circuit part ; (b) RF circuit part

Fig. 9 Fabricated PLDRO
(a) M/W circuit part ; (b) RF circuit part.
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Fig. 11 Equipment block diagram for measurement PLDRO
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Table 2 Comparison of phase noise of various PLDRO.

Marker
7.000002000 GHz

10.39 dBm

(a)

Marker
6.998970000 GHz
10.93 dBm

E Copyright 20

(b)
Fig. 12 Output frequency measurement of PLDRO
(a) span 1 MHz ; (b) span 10 MHz

Marker
6.990000000 GHz
10.18 dBm

Az 34} Frequency | Phase Noise @ 100 Harmonics
(GHz) kHz(dBc/Hz) (dBc)
AAL 6.1 -124 25
BAL 7~13 -120 20
CAL 6.1~10 -113 20
DA} 8~12 -110 20
EAH 9~12 -101 25
Proposed 7 -102 -51.27
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Fig. 13 Harmonics characteristic measurement of PLDRO
(a) Output frequency of PLDRO(7 GHz) ;
(b) 2nd harmonic(14 GHz).
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Fig. 14 Phase noise characteristic measurement
(a) 10 kHz offset ; (b) 100 kHz offset.
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