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Design and Implementation of DDFS Based on Quasi-Linear
Interpolation Algorithm
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Abstract: A quasi-linear interpolation algorithm which could be applied to DDFS was proposed. The hardware
design was achieved on FPGA. The core block of DDFS was the phase-to-sine mapper (PSM). The advantages and
disadvantages of the different PSM algorithms were discussed. A piecewise fitting algorithm for sine wave curve
utilizing linear functions and parabolic functions was proposed, which had improved the algorithm precision and
effectively decreased the algorithm complexity. The algorithm was useful for improving the speed of the hardware.
The fitting results were analyzed with Matlab. The polynomial coefficients that could meet the circuit performance
requirements were obtained. The hardware design of DDFS based on the quasi-linear interpolation algorithm was
given. The Altera’s Cyclone II devices were used for FPGA implementation. The experimental results showed that
the spectral purity of the proposed DDFS was very high, and the SFDR was -94 dBc. Moreover, the circuit
structure was simple and easy to implement.
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