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1. Pushing CMOS to the Limits

2. Sub-1mW/Gbps High-Speed Links and Design Techniques Enabling Low-Power,
Multi-Gigasample/s ADCs
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Chip #1: Low-Power, Flash ADC
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1.Pushing CMOS to the Limits
=55 & ! Prof. Ali M. Niknejad

Assomate Professor, Electrical Engineering and Computer Sciences, UC Berkeley
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Silicon CMOS technology scaling has resulted 1n fast, tiny, and cheap transistors which are used as
building blocks in digital, analog, and increasingly RF and video electronic devices. As the scaling
continues, will the performance of analog/RF integrated circuits continue to suffer due to dynamic range
limitations? Are there new opportunities or new design paradigms that can be used to overcome the
limitations of CMOS? The first part of the talk will review some technological limitations related to
noise, distortion, dynamic range, and speed. Performance limitations from a device and technology
perspective account for only part of the story. The second part of the talk will highlight circuit design
examples that overcome these limitations, allowing operation at record speeds over 100 GHz, relatively
high power levels, and high linearity despite using low supply voltages and “digital” transistor
technology.

2. Sub-1mW/Gbps High-Speed Links and Design Techniques Enabling Low-Power, Multi-
Gigasample/s ADCs

= & » :Prof. Patrick Chiang, Oregon State University
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High-speed serial links are limited by two major constraints: 1) power consumption, in regards to
energy/bit transmitted; 2) limited bandwidth due to channel losses. In this talk, I will show recent design
techniques we have used at the VLSI group at Oregon State in order to tackle these two 1ssues.

First, I will discuss the design of low-power, highly parallel serial links, and the analysis of low-power
clock generation/distribution to many of these links. I will also show preliminary measurements of
distributed injection-locked ring oscillators in 90nm-CMOS for clock distribution, enabling 0.6mW/Gbps,
7-8Gbps serial link receivers for short-range interconnects.

Second, I will discuss the design of multi-gigahertz sample rate ADCs (1.e. 10+ GSs, 6b, 100mW), used
for many applications such as mm-wave RF systems and band-limited serial links. I will show
measurement results of time-interleaved phase calibration for an 8 gigasample/s ADC 1n 90nm-CMOS,
showing residual phase offset after statistical averaging reduced from 22ps to < 1ps.



