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THE prospect of wireless data fransmission at rates of hundreds of Mbps has ignited the interest of
consumer electronics in ultra-wideband (UWE) systems, Examples of possible applications include
wireless LUSE and high-definition video streaming. Ulira-wideband (LWE) achieves a high channeg|
capacity and hence becomes an atiractive solution to the ever-increasing data rate demands in the space
of wirgless personal area networks (WPAN), The FCC regulations released in 2002 establish that UWE
devices for communication applications can operate in the unlicensed spectrum of 3,1=-10.6 GHz while
employing at least 500 MHz of bandwidth (measured at the frequency points where the PSD has
decreased by 10 dB) with a PSD of less than 41.25 dBmMHz.

As proposed by MB-OFDM (muli-band orthogonal frequency division multiplexing) alliance, the spectrum
for UWB communication system ranges from 3.1-10.6 GHz, which is divided into 14 bands with each band
of 528 MHz and categorized into 5 groups. To meet the siringent frequency hopping time requirement (<
9.5 ns), several frequency synthesizers based on single-side band (S5B) frequency mixing are proposed
recently. Nevertheless, these architectures demand multiple phase locked loops or sophisticated dividers
te provide adequale sub-harmonics for the full band frequency synthesis. The only one capable of covering
14-band carrier generaticn in the [Herature requires 3 stage cascaded S5B mixers in the signal chain. As a
consequence, they are susceptible to in-band spurs generation, harmonic pulling, and encounter
difficulties in U'Q camier generation,

In confrast to the prior arts, this paper proposes a 14-band, 113 phases, CMOS frequency synthesizer
based on single phase-locked loop architecture, With adequate frequency planning, only divide-by 2
dividers are needed in the feedback path of the PLL. Thus, more precisely in phase and quadrature phase
{I/3) sub-harmonics can be derived from the divider chain by nature for SSB frequency mixing, On tha
other hand, the number of mixer stage in cascade is reduced to 2 for full-band carmier generation, With the
aid of sub-harmonic /O calibration, the image spurs are suppréssed below =40 dBc and more than 30 dB
spurious free dynamic range is achieved for the full band generation,
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