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ABSTRACT

This thesis proposed an all-digital frequency synthesizer with a novel statistic
TDC. The statistic TDC exploits the statistic properties of a set of counters and toggle
logics to achieve high resolution - smaller than one minimum inverter delay. The
statistic TDC is fully synthesizable and intrinsic have the basic ability to against the
process variation from its mathematic model and statistic architecture. In addition,
without considering area and power, the statistic TDC can achieve almost unlimited
resolution base on the derived mathematical model.

The all-digital frequency synthesizer builds a loop filter which changing
coefficient dynamically and a locking stage controller to speed up the locking process.
The locking time of the simulation results show that settling time of all the channels in

ISM 2.4 GHz band are all within 8us, and the frequency error are all smaller than 1ppm.

Index Terms — Statistic TDC ~ ADPLL ~ Dynamic Loop Filter ~ Fast Locking
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