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Abstract

In this paper, a fully-integrated low phase noise multi-band CMOS VCO using automatic level controller (ALC) and

switched LC tank has been presented. The proposed VCO has been fabricated in a 0.13-um CMOS process. The switched
LC tank has been designed with a pair of capacitors and two pairs of inductors switched using MOS switch. By using
this structure, four band (2986 ~ 3.161, 3488 ~ 3.763, 4736 ~ 5.093, and 535 ~ 5.887 GHz) operation is achieved in a
single VCO. The VCO with 1.2 V power supply has phase noise of -118105 dBc/Hz @ 1 MHz at 2986 GHz and
-113.777 dBc/Hz @ 1 MHz at 5887 GHz, respectively. The reduced phase noise has been approximately -1 ~ -3 dBc/Hz
@ 1 MHz in the broadest tuning range, 298 ~ 5887 GHz. The VCO has consumed 42 ~ 54 mW in the entire
frequency band.
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Fig. 1. Schematic of muli-band VCO with switched

inductors and capacitors.
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Table 1. VCO performance summary.
Process 0.13-um standard CMOS
Supply Voltage(V) 1.2
2.986 ~ 3161
3488 ~ 3.763
Frequency (GHz)
4736 ~ 5.093
5350 ~ 5.887
118106 ~ -117.445
Phase Noise -115730 ~ -114.001
(dBc/Hz @ 1 MHz)

-114570 7 -113.948

-113.859 ~ -113.777

Output Power (dBm) -13 (average)
Harmonics (dBc) -24 (average)
Power Dissipation (mW) 4.8 (average)
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Table 2. VCO performance comparison.

Tuning
Freq. L (dBe/Hz

Ref. (CGHz) Range P @ IMHz) FOM Process

(VDD)
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