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大綱： In the first part of the talk, techniques to achieve low-noise low-power  

fractional-N frequency synthesizer will be presented. In order to reduce 

quantization noise of delta-sigma modulator (DSM), reference multiplication 

technique is employed by means of nested and cascaded-PLL architecture. In 

the nested PLL, intermediate output of the feedback divider is used to clock 

the DSM at nine times the reference frequency and a band pass filter, 

implemented using a PLL, is added to suppress noise-folding. In a cacaded-

PLL, reference injection is used for a integer-N bang-bang PLL that generates 

16x reference clock for the following fractional-N PLL. In the second part of the 

talk, high-resolution high-speed time-to-digital converters (TDCs) will be 

described. By using time-domain arithmetic circuits such as time-adder, time-

amplifier, and time-register, different types of energy-efficient TDCs are 

implemented such as two-step, pipelined and high-order oversampled TDCs. 

Prototype results in 65nm will be shown. 
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