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Abstract

Design of optical modulator driver

in 65nm CMOS

Yoonsoo Kim
Dept. of Electrical and Computer Engineering

The Graduate School

Seoul National University

As the amount of data increases and telecommunications
technology is developed, a demand of a high speed wire—line
communication increases. However, the low bandwidth of the
electrical channel may not keep up with this trend. On the other
hand, optical fiber has a sufficiently high bandwidth, so optical
communication has emerged as an alternative to electrical wire—line
communication. Even, silicon photonics that uses silicon optical
waveguide on a CMOS chip in silicon—on—insulator process lather

than optical fiber to chip to chip communication has also been
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actively studied. Optical modulators are divided to packaged 502
load type and capacitive load type. Both kinds require a high
differential voltage swing to achieve sufficient extinction ratio.

In this paper, one capacitive load type modulator driver which has
6Vep-pirf voltage swing in 10Gb/s, and two packaged 502 load type
modulator drivers that has 3.8vep-pirf voltage swing in 40Gb/s and
5.3Vpp-pirr voltage swing in 25Gb/s are designed. Three modulator
driver are implemented in TSMC 65—nm CMOS process.

First, 10Gb/s optical modulator driver achieve a differential
voltage swing of 6Vpp-pir which 1s up to six times the nominal
supply voltage of 1V by using a triple stacked transistors and
dynamic biasing technique. It occupies a small area of 200um X
200um due to not using inductor for area efficiency. Power
consumption is 98mW.

Second, 40Gb/s optical modulator driver achieve a differential
voltage swing of 3.8 Vpp-pir by stacking one protecting transistor on
a conventional current mode logic circuit. It occupies 200um X
250um and consumes 364mW.

Third, 25Gb/s optical modulator driver achieve a differential
voltage swing of 5.3Vpp-pirt by stacking double protecting transistor
on a conventional current mode logic circuit. In addition, off —chip

bias—T is used to lower supply voltage. It occupies 150um X 500um
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and consumes 529mW.

Keywords : Modulator Driver, Fiber—Optic Communication, Silicon
Photonics

Student Number : 2013—20771
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