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Abstract: Microprocessor products are projected to have aggregate I/O bandwidth in excess of 1TBps based on current bandwidth scaling rates of 2-3X every two years. Unless I/O power efficiency is dramatically improved over the nominally rate of -30% per year, I/O power budgets will be forced to grow above the typical 10-20% total processor budget and/or performance metrics must be sacrificed to comply with thermal power limits. In the mobile device space, processing performance is projected to increase 10x over five years to support the next generation of multi-media features. This increased processing translates into aggregate I/O data rates in the hundreds of Gbps and the requirement for the I/O circuitry to operate at sub-mW/Gbps efficiency levels for sufficient battery lifetimes. These requirements are reflected in recent work in low-power I/O design, and an emphasis on improving I/O data rate power efficiency scaling in the last five years.

The serial I/O design techniques elucidate here aim to significantly improve the power efficiency of serial I/O transceivers operating from 5-10Gbps in a manner that enables integration of a large number of serial links. In order to achieve this, this work will use a source-synchronous architecture with ultra-low-power driver, receiver, and clocking circuits operating over a wide range of supply voltages. The key proposed design techniques developed in this work include:

i. A hybrid voltage-mode driver with low-complexity, high-resolution current-mode equalization and improved return loss via series-inductive termination.

ii. Novel injection-locked ring oscillator structures that enable wide deskew range across PVT variations.
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