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Abstract

This research aims to design the DAB local oscillator phase
locked loop by the production process of TSMC standard
0. 25 um CMOS process. The RF of L-band DAB receiver is from
1452MHz to 1492MHz with a PLL local oscillator at 1280MHz. The
first IF is down-converted to the second IF at 43MHz. This
dissertation designs PLL of the 1280MHz local oscillator and
the RF converts down to the first IF. The phase locked loop

includes phase/frequency detector, charge pump, loop filter,



VCO, and frequency divider. This dissertation provides the
tuned loop filter and the improved dynamic phase/frequency
detector. The tuned loop filter uses the switches to control
the loop filter. The tuned loop filter allows a wide loop
bandwidth to be used for locking frequencies, and a narrower
one to be used in the steady state. The advantage of improved
dynamic phase/frequency detector is the usage of the less
transistors number by the traditional type 60 transistors
reductions 10. Therefore, the improved dynamic phase/frequency
detector reduces the gate-delay of feedback path from 6
gate-delays to 3 gate-delays. The power dissipation decreases
from 2.412mW to 0. 0363mW. Then the locked time of PLL, which
bellows from 36usec, can be reduced to below the locked time
from 16usec. This dissertation designs current-matching charge
pump, loop filter, complementary cross—coupled LC-tank VCO,
and frequency divider by the literature review. The partial
circuit i1s revised in order to satisfy the requirement of the
system. Finally, the local oscillator phase locked loop 1is

composed completely. This dissertation uses the AGILENT ADS



software to simulate the PLL and confirms function of the PLL.

Besides, the part of charge pump utilizes charging/discharging
current matching by the feedback circuit and reduces spur noise.
Hence, the feedback circuit can avoid current mismatch. The
current mismatch is able to smaller than 1.5% . In addition,

the VCO 1s implemented by the complementary cross-coupled
LC-tank VCO. The advantage of VCO is that output wave shape is
more complete, symmetrical and has better phase

noise(-101dBc/Hz@100kHz).
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