W 2o 27 GAY F344 §471¢) 4A

ERR F HE X, & X F™ 8 Ok B

A Practical Design of Direct Digital Frequency Synthesizer
with Multi-ROM Configuration
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ABSTRACT

A DDFS(Direct Digital Frequency Synthesizer) used in spread spectrum communication systems must need fast
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switching speed, high resolution(the step size of the synthesizer), small size and low power. The chip has been

designed with four parallel sine look-up tables to achieve four times throughput of a single DDFS. To achieve a

high processing speed DDFS chip, a 24-bit pipelined CMOS technique has been applied to the phase accumulator
design. To reduce the size of the ROM, each sine ROM of the DDFS is stored 0-n/2 sine wave data by taking ad-

vantage of the fact that only one quadrant of the sine needs to be stored, since the sine has symmetric property.

And the 8 bit of phase accumulator’s output are used as ROM addresses, and the 2 MSBs control the quadrants to

synthesis the sine wave. To compensate the spectrum purily by phase truncation, the DDFS use a noise shaper that

structure like a phase accumulator. The system input clock is divided clock, 1/2% clock, and 1/4% clock. And the

system use a low frequency(1/4 * clock) except MUX block, so reduce the power consumption.
A 107MHz DDFS(Direct Digital Frequency Synthesizer) implemented using 0.§um CMOS gate array techno-

logies is presented. The synthesizer covers a bandwidth from DC to 26.5MHz in steps of 1.48Hz with a switching

speed of 0.5us and a turing latency of 55 clock cycles. The DDFS synthesizes 10 bit sine waveforms with a spectral
purity of —65dBc. Power consumption is 276.5mW at 40MHz and 5V.
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