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A Direct D igital Frequency Synthesizer implemented with FPGA

TANG Zhangwen, M N Hao
(State K ey L aboratory  ASIC & Systans, Fudan U niv., Shanghai 200433, P. R. China)

Abstract: A direct digital frequency synthesizer (DDFS) used for QAM modulation and demodulation is
presented, which synthesizesa 10-b output sine and cosinew avew ith a pectral purity of - 70 dB at 50M Hz. The
synthesizer covers a bandw idth from dc to 25M Hz in 0. 0116 Hz step w ith a correponding sw itching speed of 20 ns
and a tuning latency of 4 clock cycles. A n efficient look-up tablemethod for calculating the sine function is used,
and a compressed algorithm that only calculates 1/8 sine function is enployed to reduce the volume of ROM . The
whole digital systen is implemented with Xilinx FPGA, and the digital signals are output through wo D /A

oconverters
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