ZEEHARERGE B U £ B 5 % 2010F 58 W3 2010-21-5-03

29 35 Foe T2E T V00 5 el 3T 47

A Study on the Improvement of Performance in VCO Using
In/Out Common Frequency Tuning
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Abstract

In this paper, a VCHO(Voltage Controlled Harmonic Oscillator) for K-band application has been designed and
implemented. The proposed oscillator has a structure of two hair-pin resonators placed on input and output of active
device. Using infout common frequency tuning structure, the VCHO yields some advantages of the enhanced
fundamental frequency suppression characteristic as well as the improved output power of second harmonic. According
to implementation and measurement results, it was shown that a VCHO provides an output power of —2.41 dBm,
a fundamental frequency suppression of —21.84 dBc, and phase noise of —101.44 dBc/Hz at 100 kHz offset. In
addition, as for the bias voltage from 0 V to —10 V for the varactor diode, output frequency range of 10.58 MHz
is obtained with a power variation of £0.19 dB over its frequency range.
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Fig. 1. In-Out reflection coefficient of designed hairpin
resonator.
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Fig. 2. Simulation tuning range of varactor diode.
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Fig. 3. Structure of series feedback VCHO.
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Fig. 5. Structure of proposed VCHO.
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Fig. 7. Simulation results of proposed VCHO.
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Fig. 8. Photograph of the proposed VCHO.
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(c) Phase noise characteristic at 100 kHz offset

a8 9. 24 A%

Fig. 8. Measurement results.
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Table 2. Measured results of oscillator.
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