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Voltage-controlled Oscillator
Using Dielectric Resonator for WLL System
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Abstract

A voltage controlled oscillator using dielectric resonator for 2.4 GHz WLL system is designed
and fabricated. To improve the phase noise characteristics, the dielectric resonator is used as an
inductor of VCO. At the bias condition of 5 V and 10 mA, the output power and phase noise in
the operating frequency range of 2210~2240 MHz are 0 dBm and 100 dBc/Hz at 10 kHz offset
from the carrier, respectively. The phase noise and harmonic response of fabricated VCO are suitable
for WLL system.
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Fig. 1. Block diagrams of WLL system.
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Table 1. Specifications of VCO for WLL system.

¢ = I
Frequency range 2210 - 2240 MHz
Tuning voltage 4V
Output power -2 dBm o)A}

Phase noise 90 dBc/Hz o4
(10 kHz offset)
Spurious response -10 dBc ol&}
Power supply 5V, 10 mA o]3}
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Fig. 2. Equivalent circuit of voltage controlled
oscillator.
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Fig. 4. Phase noise vs resonator Q.
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Fig. 5. Resonance circuit of VCO.
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Table 2. Designed values for the VCO.

R | 4A% | *F AA#
G 100 pF Cio 25 pF
G | 075 PF Cn 100 pF
o 05 pF Rs 91 Q
G 0.75 pF R 1 kO
G 0.75 pF Rs 39 kQ
G 100 pF Re 51 kQ
G 05pF | Ly Ls 2EY g2l
G 1 pF Ly A 327
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Fig. 6. Layout pattern of the VCO.
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Fig. 7. Physical dimension of the VCO.
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Fig. 8. Photograph of the fabricated VCO.
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Fig. 9. Oscillation spectrum of the fabricated VCO.
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Fig. 10. Phase noise characteristics of the VCO.
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Fig. 11. Harmonic characteristics of the VCO.
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Table 3. Measurement results of the fabricated

VCO.

g 2 2% 2%
Frequency range 2210~2240 MHz
Tuning voltage 1~4 V
Output power 0 dBm o]’}

Phase noise 100 dBc/Hz
(10 KHz offset)
Harmonic response —19 dBc
Power supply 5V, 10 mA
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