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This thesis presents a design of a 10-Gb/s multiplexer and a demultiplexer
complying with SONET standard. The design uses an MCML structure and calculates with
first order circuit approximation, including resistor’s capacitance. The circuit is composed of
three basic components, i.e. a 2:1 multiplexer, a latch and a buffer circuit, which can be
implemented to higher order circuits. The circuits can be applied as optical transceivers.
The integrated circuit, designed with a TSMC 0.18-um technology, is not frabricated. lts
layout, excluding pad, has an area of 0.0117-mm>. Experimental results show that the
circuits can operate at 1.8-V supply voltage with an input voltage swing from 0.36-V to 0.50-
V. It has an output voltage swing of 0.4-V. The performance of the proposed 4:1 high speed
multiplexer has an eyed opening of 0.372-V, a jitter of 3-ps, a rise/fall time of 68.3-ps, a
propagation delay of 26.7-ps and an average power consumption of 15.37-mW. The 1.4
high speed demultiplexer has a rise/fall time of 66.2-ps, a propagation delay of 68.0-ps and

an average power consumption of 15.37-mW.





