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Abstract

The settling time and frequency resolution are two trade-off key in
frequency synthesizer. The settling time is related to the closed loop
bandwidth of the phase-locked loop. Fractional-N phase-locked loop-
frequency synthesizer technique is the most advanced and recent technique
to resolve the resolution-bandwidth tradeoff because it offers a wide
bandwidth with narrow channel spacing. The fractional-N divider is
realized by means of changing the divider ratio between two integers to get
an average fractional divider ratio. Normally the changing of divider ratio
will import excess spur and phase noise in the output of the loop. Sigma-
delta modulation technique is used to shaping the noise imported by
dynamic divider ratio.

In this thesis, the analysis, design and simulation evaluation of o
3% and 4" order sigma-delta modulator and loop filter respectively are
discussed to show their impact on the performance of fractional-N phase-
locked loop- frequency synthesizer for GSM system. All simulation results
show that the system is stable. The resulting settling time, spurious level
and phase noise at 20 MHz offset frequency of this synthesizer for 2", 3™
and 4" order sigma-delta modulator and loop filter respectively are 2.92 us,
35 dBc, -164 dBc/Hz, 3.28 ps, -64 dBc, -186 dBc/Hz, 3.38 us, -79 dBc
and -190 dBc/Hz respectively. These results show the improvement in the
spurious level and phase noise by -19 dBc, -3 1dBc/Hz for 3™ order system
and -34 dBc, -35 dBc/Hz for 4™ order system respectively if compared with
the published work. CppSim program and Matlab (R2007a) are used for the
simulation of sigma-delta fractional-N phase-locked loop-frequency

synthesizer.
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