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Abstract

The speed of serial link I/O and optical communication systems went beyond 10 Gb/s
recently and will continue to increasing. While the advance of silicon technology provides the
feasibility of building very-high-speed electronics, communication channel becomes the
barrier on the way to further improve the data rate because of its imperfections. One of the
most important limitations is due to inter-symbol interference (ISI) which is caused by the
fact that the channel response are generally like a low-pass filter, instead of an all-pass filter
ideally. To reduce ISI, various equalizers have been devised, and the majority of them are
digital or discrete-time implementations. Despite of the existence of vast amount of DSP
algorithms to achieve optimum ISI reduction, digital/discrete-time equalizers work at low data
rate and consume a lot of power. Conventional continuous-time equalizers utilize active
circuitries to obtain gain boosting in high frequencies, thus compensate the channel loss.
However, the power consumption is significant, especially as the frequency of operation
becomes higher than 10 GHz. This thesis proposes a low-power, 20-Gb/s continuous-time
adaptive passive equalizer relying on on-chip lumped RLC filter to reduce the power
consumption and improve the attainable data rate. A modified continuous-time adaptation
servo loop is integrated into the system to automatically adjust the frequency response of the
passive equalizer for the optimal gain compensation. The servo generates the control voltage

by estimating the power spectrum of the output data from the equalization filter, which is

different from the conventional contin:« us-time adaptation technique, for which a slicer has
to be used. Simulations verify the o operation of the designed equalizer on different
channels. Implemented in a 0.13-t::. *+M BiCMOS process, the equalizer can compensate
up to 20-dB channel loss at 1¢ ¢ ¢ - ile the power consumption is merely 11.5 mW
excluding the output driver. The = -~ Hassive equalization filter was fabricated and the

measurement data agree with the <.: < . results.
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