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Design of wideband Q-VCO by self-bias tail current-shaping

Wang Dezhi® ™ ,Zhang Kefeng " ,Zou Xuecheng "
(* School of Optical and Electronic Information ,Huazhong University of Science and Technology , Wuhan 430074 )
(™ Faculty of Physics and Electronic Science , Hubei University , Wuhan 430062 )
Abstract

a wideband Q-VCO topology based on self-bias tail current-shaping is proposed,in which the AC component
and the negative peak voltage of the Q-VCO’ s outputs are fed back to the gate of tail-current transistors as the bias
voltage by a capacitor and a peak detector respectively. This topology is designed to improve Q-VCO’ s phase noise
by suppressing noise from the tail-current transistor and stabilizing the LC-tank amplitude. A wideband Q-VCO cir-
cuit with a tuning range of 66% from 1.55GHz to 3. 1GHz is designed using the proposed topology in the TSMC
0. 18um CMOS technology. The SpectreRF based simulation results show that the maximum amplitude variation is
only 330mV when the tuning frequency is increased to 3. 1 GHz,and the phase noise at the 3. 1GHz carrier frequen-
cy and 1MHz frequency offset is —126.4dBc/Hz,which is 2. 4dB better than the case without the LC-tank ampli-
tude control. Moreover,the FoM is about-184 over the whole tuning frequency.

Key words : wideband Q-VCOs, self-bias, tail current-shaping,automatic amplitude control, phase noise
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