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A

major requirement for the next-generation of wireless devices and base stations is a single chip set
with minimum off-chip components that can support multiple standards, e.g. internet access, voice,
data, and DTV, usually located in a broad RF spectrum. The heterodyne and super heterodyne radios
currently used employ mixing and ﬁltering operations to translate the desired narrow-band RF channel to
base-band. However, the mixing of broadband signals with a carrier that does not satisfy the Nyquist criterion
generates inter ference between channels, degrading the quality of the signal. In the proposed approach, the
signal is digitized right after leaving the antenna, minimizing the use of noisy and power hungry analog
circuitry. This technology enables the use of a single wireless device to support a wide range of services and
standards. The architecture consists of a highly linear, variable-gain low-noise ampliﬁer and a high-resolution
programmable RF-to-digital converter. Dr. Silva-Martinez research group is developing a 2-6 GHz prototype
to achieve over 10 bits resolution when measured in a bandwidth of 50 MHz. The architecture can be
digitally reprogrammed to select the desired service. The architecture is fully-compatible with current and
future devices such as software and cognitive radios. As a proof of concept, a 6th-order band-pass analog-todigital converter with 10 MHz bandwidth and 200MHz operational frequency has been designed and
experimentally veriﬁed. The architecture per forms 68.4dB and 62.3dB signal to distortion-plus-noise ratio
when measured in 10MHz and 20MHz bandwidth, respectively, and -73.5dB intermodulation distortion.
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