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Abstract: Total I/O bandwidth demand is growing in high-performance systems due to the
emergence of many-core microprocessors and in mobile devices in order to support the
next generation of multi-media features. High-speed serial 1/0 energy efficiency must
improve in order to enable continued scaling of these parallel computing platforms in
applications ranging from data centers to smart mobile devices. The first work, a low-
power forwarded-clock 1/O transceiver architecture is presented that employs a high degree
of output/input multiplexing, supply-voltage scaling with data rate, and low-voltage circuit
techniques to enable low-power operation. The second work presents a low power serial
link transmitter design that utilizes an output stage which combines a voltage-mode driver,
which offers low static-power dissipation, and current-mode equalization, which offers low
complexity and dynamic-power dissipation. Finally, it presents that a scalable quarter-rate
transmitter employs an analog-controlled impedance-modulated 2-tap voltage-mode
equalizer and achieves fast power-state transitioning with a replica-biased regulator and
ILO clock generation. Capacitive-driven 2mm global clock distribution and automatic
phase calibration allows for aggressive supply scaling.
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