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The main objective is to achieve both extremely low power consumption and
low phase noise of a frequency synthesizer (PLL). DTC-based injection-lock PLL and SPD-based PLL
were proposed, fabricated, and measured. Based on these results, we proposed and prototyped a
DTC-and-SPD-based fractional-N PLL with lock range correction. It expects to achieve 2.8-ps rms
jitter and 0.45-mW power consumption. It is possible to achieve both extremely low power consumption

and low phase noise. We also proposed a wideband oscillator, a fast startup method, an ADC-based
phase detector, and a spur-reduction dual-loop PLL.
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Type-l Type-l BB Type-l Type-l

Type
Digital Digital Analog Digital

CMOS (nm) 65 40 45 65

Ref., Out.
MHz, GHz)

50, 2.0 26,24 226,24 26,08

2 329 0.97
RMS jitter (ps) 2
(10K - 40M Hz) | (10k- 40M Hz) | (1k— 200M Hz)

Power (mW) 34 6.4 4 3.2

Area (mm?) 0.064 0.013 0.015 0.05

FoM (dB) 229.1 2216 234.1 -208.1

Ref. Spur
(dBc)

55 75 65 52
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CMOS tech. 65 65 28 6
(am)
Fractional N? | Yes @TC) | Yes (DTC) “"T{l‘)“c‘:'“ Yes (soft inj)
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100 10004 50 3%
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(GHz)
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Power mW) 383 25 695 3

FoM (aB)* 2347 -B44 -5 2242
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