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ABSTRACT

CMOS phase-locked loops (PLLS) are important components
widely used in the electronic and communication circuits. They are used
to solve the clock skew and frequency synthesis problems of 1Csin a fast
operation speed and highly integrated environment. In order to realize
single-chip RF-to-baseband systems, high performance PLLs are required.
Therefore, the main goal of current design is to implement on-chip PLLs
with high-speed, low-phase noise (low-jitter)and low-power consumption
performance.

In this thesis, a 900MHz PLL is designed with the TSMC 0.35-um
1p4dm logic silicide CMOS process. The PLL consists a two-stage
voltage-controlled ring oscillator (ring VCO), a frequency divider, a
phase frequency detector (PFD) with charge pump and an on-chip passive
loop filter. The ring VCO has a differential structure to reduce the
power-supply-injected noise. Only two delay cells are included in the
oscillator to achieve high-frequency operation and minimize the power
consumption. At 900MHz carrier frequency, the phase noise of the VCO
Is—102dBc/Hz at 600K Hz frequency offset and the power consumption is
6.2mW. Besides, in the frequency divider a fast pipeline technique using
single-phase edge-triggered ratioed high-speed logic flip-flops and D
flip-flops is introduced and analyzed. The technique is suitable for
realizing high-speed synchronous counters. The PFD design is for dead-
zone free to reduce the jitter of the PLL. The loop filter is a second- order
low passfilter.

Finally, with 2V supply voltage, the HSPICE pre-simulation results



show that the long-term jitter of the PLL is 35ps, the total power
consumption is 13.62mW and the locking time is 1.85us. The post-
simulation results show that the long-term jitter is 280ps, the power
consumption is 14.1mW and the locking time is 3.26us. The whole PLL
chip area (including PAD) is 1688 x 1656 pum®.
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