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A Design of CMOS 5GHz VCO using Series Varactor and
Parallel Capacitor Banks for Small Kvco Gain
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Abstract This paper presents the design of a voltage controlled oscillator (VCO) which is one of the key
building blocks in modern wireless communication systems with small VCO gain (K,.) variation. To
compensate conventional large A,., variation, a series varactor bank has been added to the conventional
LC—tank with parallel capacitor bank array. And also, in order to achieve excellent phase noise
performance while maintaining wide tuning range, a mixed coarse/fine tuning scheme(series varactor
array and parallel capacitor array) is chosen. The switched varactor array bank is controlled by the same
digital code for switched capacitor array without additional digital circuits. For use at a low voltage of
1.2V, the proposed current reference circuit in this paper used a current reference circuit for safety with
the common gate removed more safely. Implemented in a TSMC 0.13m CMOS RF technology, the
proposed VCO can be tuned from 4.4GH to 5.3GHz with the K, (VCO gain ) variation of less than 9.6%.
While consuming 3.1mA from a 1.2V supply, the VCO has —120dBc/Hz phase noise at 1MHz offset from
the carrier of the 5.3 GHz.

Key Words : CMOS (Complementary Metal Oxide Semiconductor), VCO(Voltage controlled oscillator),
AMOS(Accumulation MOS) varactor, Series varactor array bank, safety
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III. Measurement Results
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IV. Conclusions
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