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ABSTRACT:  With the advance of digital processing technology, there are emerging trends toward digitization in radar transceiver designs by applying direct intermediate frequency-to-digital conversion (IF sampling) and direct digital synthesis (DDS). The digital radar receivers can obtain much higher precision, low noise, low power and stability than analog counterparts. Moreover, it can retain the extreme flexibility of digital techniques such direct digital modulations and waveform generations. We present a 9-bit 12GHz direct digital synthesizer (DDS) MMIC implemented in a 0.18um SiGe BiCMOS technology. The DDS is capable of synthesizing sinusoidal waveforms up to 5.93GHz with the maximum clock frequency of the 11.9GHz. The power consumption of the DDS MMIC measured at a 12GHz clock input is 1.9W with a record-high power efficiency figure of merit (FOM) of 6.3 GHz/W. We also present a DDS MMIC with an 11bit pipeline accumulator, a 6bit coarse DAC and seven 3bit fine DACs. It consumes 4.8W from a 3.5V power supply. The packaged DDS achieves the best reported phase and amplitude resolution and the best power efficiency figure of merit (FOM) 182GHz●2ENOB/W. The measured SFDR is 40dBc with 4.2958GHz Nyquist output at a maximum clock frequency of 8.6GHz. The RFIC Design & Testing Laboratory at Auburn University is equipment with state-of-art RFIC testing equipment and is funded by SMDC, Army, Army Research Lab, NASA and NSF on integrated circuit developments for wireless, radar and space applications.
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