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Design and Implementation of Direct Digital Frequency Synthesizer
Using Reduced ROM Size Algorithm
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Abstract © In this paper, a DDFS(Direct Digital Frequency Synthesis)chip has been designed focusing on the
reduction of ROM size and implemented using FPGA. When calculating the sine value for the input phase
value, we used the Taylor series expansion approximation method to reduce the number of addresses of ROM.
We also used the piecewise straight line approximation method , ie, the stored value int the ROM is the
difference of the sine value and the straight line approximation. Using this method , we could reduce four bits

for each ROM data.
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Fig. 1. Basic operation block diagram of direct
digital frequency synthesizer
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Fig 2. (a) original sampling method

(b) straight line approximation method
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Fig3. Block of Straight line approximation
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Fig. 4 Basic frequency waveform(5MHz)
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