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Abstract: 
Direct Digital Synthesis (DDS) is a method to produce analog sine wave by using digital approach.  It has been widely used for communication systems, biomedical applications, mixed-signal Built-In Self-Test (BIST) systems, etc.  The typical DDS consists of a phase accumulator and look-up table (LUT) to convert the linear output of the accumulator to a sine or cosine wave.  However, as the size of the digital-to-analog converter (DAC) increases the traditional DDS hardware increases exponentially.  COordinate Rotation DIgital Computer (CORDIC) is an iterative algorithm which is able to calculate trigonometric functions via simple addition/subtraction and bit shift operations.  As a result, the CORDIC size increases linearly with the size of the DAC.  However, the traditional CORDIC algorithm requires many iterations to achieve a reasonable degree of accuracy which excludes its use as a means for high-speed and area-efficient frequency synthesis when compared with other LUT ROM compression techniques.  A partial dynamic rotating (PDR) CORDIC algorithm is proposed to minimize the number of iterations it requires as well as the effort required to implement each iteration such that the PDR CORDIC can be pipelined for per-clock-cycle generation of sine/cosine waveforms.  The proposed CORDIC algorithm also incorporates a hybrid LUT architecture with CORDIC and ROM compression as well as a Σ-Δ noise shaping in both the amplitude and phase domain.  In addition, the PDR CORDIC has a greater spur-free dynamic range (SFDR) and signal-to-noise-and-distortion (SINAD) than traditional DDS implementations.
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