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Abstract:   A major requirement of the next generation of wireless devices and base stations is a single chip set with minimum external components that can support multiple standards (internet access, voice, DTV, data, pictures etc) with a faster response time. There are many technical challenges, mainly at the hardware level, that need to be solved to realize such a multi-standard chip set. The heterodyne and superheterodyne radios currently used are not flexible and robust enough to support the future technology challenges. In the software radio approach the signal digitization is closer to the antenna, minimizing the performance prone to process, voltage and temperature variations and minimizing the use of non-flexible analog circuitry; it also enables the use of a single wireless device to support a wide range of services and standards. The challenge is to design the interface between the antenna and the digital platform: the RF ADC. The low-voltage low-power RF-to-Digital architecture and its calibration scheme should have the capability of supporting a number of telecommunication standards, objectives identified as priority in the International Technology Roadmap for Semiconductors. 

     The main challenges and limitations of reported bandpass sigma-delta modulators are discussed in this seminar. Current solutions using RF narrow-band Analog-Digital Converter (ADC) are not capable to exceed 10 bits (>13 bits is required for many applications) while power consumption exceed 1 Watt, making them unattractive for the consumer electronics industry. To make the RF-to-digital interface attractive, the ADC’s architecture must overcome several existing limitations such as clock jitter effects, excess loop delay, accuracy and robustness. To this end, innovations at the architectural and blocks levels are needed. The design procedure of a 65 dB SNR bandpass RF-ΣΔ ADC at 950 MHz in 0.25 (m SiGe BiCMOS technology is briefly revised. An alternative to the RF-ADC is the high-IF ADC to minimize the flicker noise issues present in deep submicron technologies; the design tradeoff are studied in this tutorial. Another issue to be covered in this presentation is the design of the automatic tuning scheme for the best possible noise transfer function. The typical master-slave techniques used for the calibration of continuous-time filters are certainly unsuitable for the tuning of the non-linear ADC’s loop. A software based approach fully compatible with deep-submicron digital CMOS technologies that optimize the noise transfer function will be described as well.
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