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Design of a Digitally Controlled LC Oscillator
Using DAC for WLAN Applications
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Abstract

Dithering scheme has been widely used to improve the resolution of DCO(Digitally Controlled Oscillator) in
conventional ADPLLs(All Digital Phase Locked Loop). In this paper a new resolution improvement scheme is
proposed where a simple DAC is employed to overcome the problems of dithering scheme. A 2.4GHz
LC-based DCO has been designed in a 0.13um CMOS process with an enhanced frequency resolution for wireless
local area network applications. It has a frequency tuning range of 900MHz and a resolution of 58.8Hz. The
frequencies are controled by varactors in coarse, fine, and DAC bank. The DAC bank consists of an inversion
mode NMOS varactor. The other varactor banks consist of PMOS varactors. Each varactor bank is controlled by
8bit digital signal. The designed DCO exhibits a phase noise of -123.8dBc/Hz at 1MHz frequency offset. The
DCO core consumes 4.2mA from 1.2V supply.
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Table 1. Performance comparison of the DCO
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¥ 1. DCO MH& Hlw
Reference [5] [6] [7] [3] This Work
Supply Voltage 1.2V 1.2V 1.2V 1.8V 1.2V
Process 90nm 65nm 90nm 65nm 130nm
Center Frequency 3.3GHz 2.4GHz 5.4GHz 2.95GHz 2.85GHz
Tuning Range 600MHz 200MHz 1.15GHz 780MHz 900MH2~
Resolution 5KHz 1KHz 8.59KHz 150Hz 58.6Hz
Phase noise(dBc/Hz) -118@1M -125@1M -132@3M -1275@1M -123.8@1M
Core Current(mA) 2mA 4.8mA 6.5mA 16mA 4.2mA
Control Bit 11bit 8bit 8bit
Type Dither Dither Dither DAC DAC
Year 2007 2007 2008 2010 2010
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