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ABSTRACT: RFIC designs have attracted attentions in both industry and academia. This talk will begin with an overview of a MIMO transceiver RFIC compliant with IEEE 802.11a/b/g and Japan wireless LAN (WLAN) standards. The transceiver RFIC represents the first published RFIC implementation for multi-band MIMO WLAN applications. It will briefly highlight the challenges associated with building a MIMO transceiver and the results achieved. Next a delta-sigma direct digital synthesizer (DDS) IC will be discussed. The DDS IC includes a with a 16-b accumulator, a 4th-order phase domain single-stage ∆Σ interpolator and a 300MS/s 12-b current-steering DAC based on the Q2 Random Walk switching scheme. The implemented 4th order single-stage ∆Σ noise shaper reduces the effective phase bits by four and reduces the ROM size by 16 times. Finally, we will discuss the SiGe IC designs for extreme environments. It will present an 80 MHz 12-bit cryogenic digital to analog converter (DAC) implemented in a 0.5μ SiGe BiCMOS technology. The cryogenic DAC is capable of operating under ultra-wide temperature (UWT) range from ultra low temperature (ULT) –180oC to +120oC. The cryogenic IC designs are critical to accomplishing the vision of NASA’s space exploration of lunar habitats, rovers, mining and manufacturing, distributed sensors, etc. The cryogenic SiGe ICs capable of operating in the extreme lunar environment will reduce design complexity, increase flexibility and modularity, reduce power consumption and increase system reliability.
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