Hybrid Balanced VCO Suitable for Sub-1V Supply Voltage Operation

Man-Young Jeon - Kwang-Tae Kim~

2 AT 1V vk A AQfelA A ASHE T

ol Akt B =9 A Wk FR2A = vEdy F3E A% ASAEHE A
AE Y] AREO = Q13 1Y) BAs| 2o A g

SAHE UIAIEES B T3 2 AT E olHg AT F
018 ym RF CMOS 7]&S AH&3 AlEgold Axt= B3 F34 487GHz2 IMHz L ZAoA 0.6 Vol
09 V Atole] M9l dell A -1224 dBc/Hzoll A -1255 dBc/Hz7HA1 9] 13335 vEbd S HolFt)h

lo > ot
g

1

ABSTRACT

This study presents a hybrid balanced voltage controlled oscillator (VCO) circuit which is suitable for low phase noise operation
at sub-1V supply voltages. Half circuits of the proposed VCO use the varactor-integrated feedback capacitors in their respective
circuit. The varactor-integrated feedback capacitors further increase the negative resistance of the equivalent tank thereby ensuring
stable start-up of oscillation even at the sub-1V supply voltage. In addition, this work theoretically analyses the phenomenon of the
increase of the negative resistance. Simulation results using a 0.18 pm RF CMOS technology exhibit the phase noises of -122.4 to
-125.5.8 dBc/Hz at 1 MHz offset from oscillation frequency of 4.87 GHz over the supply voltages of 0.6 through 0.9 V.
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(a) Conventional balanced common gate
Colpitts=VCO employing inductor current sources

(b) Balanced common gate Colpitts-VCO with
varactor-integrated feedback capacitors, and
inductor current sources
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Fig. 1 Conventional, and varactor-integrated
balanced common gate Colpitts-VCO
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Fig. 4 Comparison of the phase noises of the
proposed hybrid balanced-VCO and the
varactor-integrated balanced common gate
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Table 1. Performance comparison with previous

reports
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