HA3R YAy Y E 0187 o)F A4 AAke, AAF 2GHz CMOS VCO AAe) 83 A

=312l LIME olCiE|Z 0|83t 0lF SAME
HMES, MM2| 2GHz CMOS VCO AHoll Bt o1

Z A F, 0 A o A A,

A4 7

EELLEREEL L

Az}t : (02) 927-2910 / B

1 (02) 927-1582

A 2GHz, Low Noise, Low Power CMOS Voltage—Controlled Oscillator
Using an Optimized Spiral Inductor for Wireless Communications

Je Kwang Cho, Gun Sang Lee, Jae Shin Lee, Suki Kim
Dept. of Electronic Engineering, Korea University

E-mail : cjk@ulsil korea.ac.kr

Abstract

A 2GHz, low noise, low power CMOS voltage-
controlled oscillator (VCO) with an integrated LC
resonator is presented. The design of VCO relies
heavily on the on-chip spiral inductor. An optimized
spiral inductor with Q-factor of nearly 8 is achieved
and used for the VCO. The simulated result of
phase noise is as low as -114dBc/Hz at an offset
frequency of a 600kHz from a 2GHz -carrier
The VCO is tuned with standard

available junction capacitors, resulting in an about

frequency.

400MHz tuning range (2096). Implemented in a
five-metal 0.25pm standard CMOS process, the
VCO consumes only 2mW from a single 25V
supply. It occupies an active area of 620 xm X720 u

m.
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Items Simulated Results
Frequency range 1.85GHz ~2.22GHz
Tuning range about 400MHz (20%)
VCO gain 185MHz/V
-114dBc¢/Hz

@ 600kHz offset
2mW @ Vdd=25V
620 1 mX720 1 m

Phase noise

Power dissipation
Die size
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x5 A% AUEE A8E VCOS 54 mm

Desi Process Freq. | Power |Tuning Range| Phase Noise [dBc/Hz}
esign
(CMOS) [GHz] (%) reported equivalent
-116
SSC {3] 0.7- 1.8 14 -115
Jssci #m @ 600kHz
-110
CICC [4] 0.5~ #m 0.9 14.7 -112
@ 200kHz
ISSCC [6] | 06-um | 18 6.7 ~100 100
T ' ‘ ) @ 500kHz
) -114
This Work | 0.25-¢m 2.0 20 -114
@ 600kHz
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