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3 x ¢ A 10-Gbps optical receiver with monolithically integrated photo
detector is implemented in generic 0.18- m CMOS technology. A
HAHTRA transimpedance amplifier with nested feedback and shunt-peaking is proposed
for broad-band and high gain operations. Incorporating a 2-D meshed
spatially-modulated light detector, the optical receiver is capable of delivering 25
k transimpedance gain when driving output loads of 50 . The operating
speed is improved by 3X over the prior art with the same technology. The chip
size is 0.95 mm x 0.8 mm. This receiver core drains 118 mW from 1.8 V supply.
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Abstract

The goal of the first year project is to develop
the ultra-high speed optical-electronics integration
benches by using nano-meter standard CMOS
technique. In order to comply with the bandwidth
demands of hundreds Gbps computing system in
the future, the target specifications are to develop
transceiver ICs over multi-mode fibers, and
through modulating a low voltage, and low current
VCSEL. Low cost, ultra-high speed, and highly
integrated solutions can be accomplished by

solving the major design issues such as speed
limitation of VCSEL, bandwidth limitations of
multi-mode fiber, dispersion induced inter symbol
interference, and the challenges of ultra high speed,
low voltage and low current mixed-signal IC
designs, etc.

To achieve this goal, this project will aim at
the design of VCSEL driver, optical receiver and
high speed mixed-mode feed-forward (FFE) and
decision feedback equalizer (DFE). In this project,
a 3-Gbps VCSEL driver and 10-Gbps fully CMOS
optical receiver have been proposed and
implemented. Besides, the equalizers have been
proposed to overcome the limitation of channel
bandwidth and degradation of device bandwidth.
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