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ABSTRACT – This presentation encompasses four operational chips. Nonlinear DAC based ROM-less DDSs are designed and implemented in 0.35µm CMOS and 0.18µm SiGe BiCMOS technologies. The ROM-less DDS is composed of a 9-bit pipeline accumulator and a sine weighted current steering DAC, which eliminates ROM or algorithm logic in traditional DDS. To further improve the speed, CML logic has been utilized for the digital blocks of the DDS. The 9-bit CMOS DDS runs at 1.5GHz, consumes 0.82W power with 3.3V power supply. The 9-bit single-phase DDS runs at 12.0GHz, and the power consumption is 1.9W with 4.0V/3.3V dual power supplies. The quadrature phase DDS is capable of operating at 6.8GHz with 2.5W power consumption. The die area of the CMOS DDS is 4.0mm2 and 9.0mm2 for each SiGe DDS. A programmable periodic waveform generator has also been investigated and implemented in 0.13µm SiGe BiCMOS technology. The propagated signals in the ring oscillator controlling the current switches turn the programmable current sources on and off at each time step. The oscillator based waveform generator provides 3.0GHz periodic waveform using a 2.2V power supply and dissipates 200mW power. DDS RFICs have potential applications in transmitters of communication systems, waveform generators of a radar systems, software defined radio systems, and so on.
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