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L-band Voltage Controlled Oscillator for Ultra-Wideband System
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Abstract

In this paper an octave tuning voltage controlled oscillator which is used in set-top TV tuner was designed.
Oscillation frequency range is 0.9 GHz~2.2 GHz with 1.3 GHz bandwidth. By using 4 varactor diodes in base and
emitter of transistor, wide-band tuning, sweep linearity and low phase noise could be achieved. Designed VCO requires
a tuning voltage of 0 V~20 V and DC consumption of 10 V and 15 mA. Designed VCO exhibits an output power
of 5.3 dBm #1.1 dB and a phase noise below —94.8 dBc/Hz @ 10 kHz over the entire frequency range. The sweep
linearity shows 65 MHz'V with a deviation of +10 MHz
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Fig. 1. Basic Colpitts oscillator and its small signal
equivalent model.
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Fig. 3. 1~2 GHz voltage controlled oscillator.
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Fig. 4. Reactance vs. tuning voltage.
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Fig. 5. Oscillation condition.
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Fig. 6. Oscillation frequency vs. tuning voltage.
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Fig. 7. Power output and flatness.
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Fig. 8. Phase noise characteristics.
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Fig. 8. Measured output frequency vs. control voltage.
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Fig. 11. Phase noise characteristics.
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