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Abstract

In this thesis, design of a VCO(Voltage controiled Oscillator) with a novel tuning mechanism is presented for the Radar system.

This circuit, the 9.5 GHz oscillator is designed and implemented by restructuring microstrip resonator to raise Q value and to require a

wide frequency tuning range. This product is fabricated on 2.6 Teflon substrate and device is NE722801. In this paper, The new

microstrip resonator VCO is proposed to achieve the characteristic of a wide frequency tuning range. This microstrip resonator VCO shows
the phase noise characteristic of -108.3 dBc/Hz at 1 MHz offset from the fundamenta! frequency, the output power of 5.7 dBm and

the second harmonic suppression of -38 dBc for the VCO are obtained. The manufacture VCO shows a frequency tuning range of 193.8 MHz.
The proposed micro trip resonator VCO can be used for X-band Radar System with required tuning range

Keywords - VCO(Voltage controlled Oscillator), microstrip resonator, second harmonic suppression
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Fig. 1. Nonlinear microwave oscillator
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Qutput power good Very good good
Phase noise Very good good good
Harmonics Very good Very good Very good

Tuning range 5~30 MHz 10~70 MHz 10~100 MHz
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Fig. 4. The proposed microstrip resonator
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Fig. 5. The general microstrip resonator Oscillator
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Fig. 6. The proposed microstrip VCO
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Fig. 9. Phase noise of the microstrip Oscillator.
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Fig. 10. The microstrip Oscillator layout
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Table 2. Characteristics for the microstiip VCO

Frequency 9.5 GHz 95 GHz 9.5 GHz

Output 3
power 5 dBm 6.7 dBm 5.7 dBm

- 114 - 80.0
dBc/Hz@100KkHz dBc/Hz@100kHz

Phase - 9878
noise dBc/IIzC OOI\IIZ dBc/Hz@500ki 1z
- 110 - 140 1083
dBc/HzG1IMHz | dBe/Hz@ IMHz dBe/H2@ 1ML
Harmonics -30 dB -35 dB -38 dB
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Tuning . gBc ol | + 035 dBc old £ 0.33 dBe
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