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Abstract

This paper proposes a fractional-N phase-locked loop (PLL) frequency synthesizer using the 3rd order 3 modulator for
900MHz medium speed wireless link. The LC voltage—controlled oscillator (VCO) is used for the good phase noise
property. To reduce the lock-in time, a charge pump has been developed to control the pumping current according to the
frequency steps and the reference frequency is increased up to 3MHz, A 36/37 fractional-N divider is used to increase the
reference frequency of the phase frequency detector (PFD) and to reduce the minimum frequency step simultaneously. A
3rd order A2 modulator has been developed to reduce the fractional spur. VCO, Divider by 8 Prescaler, PFD and Charge
pump have been developed with 0.25um CMOS, and the fractional-N divider and the third order AS modulator have been
designed with the VHDL code, and they are implemented through the FPGA board of the Xilinx Spartan2E. The measured
results show that the output power of the PLL is about -11dBm and the phase noise is -77.75dBc/Hz at 100kHz offset
frequency. The minimum frequency step and the maximum lock-in time are 10kHz and around 800us for the maximum
frequency change of 10MHz, respectively.
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