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Abstract

Fiber-optic has played an important role in*Jong hall and high speed network
backbone thanks to its superiorities in low loss and wide bandwidth performance.
Nowadays, the data rate of synchronous-optical network (SONET) OC-192 is about
10 Gbps, and that of its next generation (OC=768) is up to 40 Gbps. They provide
sufficient bandwidth for multi-media data communication. So far, how to realize
cost effective optical transceiver ICs and reduce the cost of fiber deployments remain
the key issues of the popularity of optical communication.

The objective goal of this thesis is to develop data serializer and laser diode
driver for 10 Gbps optical transmitter. All the circuit blocks are implemented in
0.35um SiGe BiCMOS technology for low cost and future system chip integration. In
the transmitter side of the optical network, parallel source data are encoded and
converted to a high speed serial bit stream through a multiplexer. The clock multiplier
unit (CMU) provides multiple phase and frequency outputs for parallel to serial data

conversion. The output voltage of data serializer is further converted to a modulation




current though a laser diode driver, so as to drive a laser diode and accomplish
electrical to optical conversion.

The data serializer is composed of a 9.9533 GHz clock multiplying unit (CMU)
and a 16 to 1 multiplexer, which converts 16 x 622.08 Mb/s parallel data into a 9.9533
Gb/s serial bit stream. To facilitate on-chip testing, a 16 x parallel pseudo random bit
stream (PRBS) generator is also built in. The CMU is a phase-locked loop based
frequency synthesizer. It generates 9.9533 GHz output frequency from a 622.08
MHz reference signal and serves as a clock source for multiplexer. The multiplexer is
comprised of 4 stages 2 to 1 multiplexer and configured in a tree structure. 16 parallel
data is converted to a serial 9.9533 Gbps bit stream according to the reference clocks
provided by the CMU. The voltage output of data serializer will be resampled by a
retimer so as to alleviate jitter accimulation mtroduced by the cascaded multiplexer.
Operating under a 3.3 V supply, the total power.dissipation of the data serializer is
594.66 mW.

The laser diode driver converts the output voltage of data serializer to an AC
current so as to modulate the laser diode. In addition, it provides biased current ranges
from 1-60 mA and modulation current of 40-100 mA to accommodate various
applications. To enhance its driving capability and accelerate its operating speed, the
laser diode driver is composed of two push-pull pre-drivers followed by a large
current switch. The output swing and rise-fall time of the pre-driver is adjustable
according to its modulation current. Moreover, negative capacitor Miller
compensation technique is utilized to enhance the data bandwidth of the laser driver.
To stabilize its output currents, both the biased current and modulation current are
derived from a bandgap reference. The measured rise/fall time of the driver output is

about 47 ps, and jitter is about 22.2 ps,, (2.86psmms) . The measured eye-diagrams




meet the eye masks defined by SONET OC-192 and 10 Gbps Ethernet specifications.

The total power consumption of the laser driver is about 1.38 W under a 3.3 V/7 V

supply.
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I

Data Serializer Summary
Supply Voltage 3.3V
Total Power 594.66mwW
Output Swing 280mV
Operation Data Rate 10Gbps

Input Pattern

16 x 625Mbps 216-1
PRBS Generator

Data Jitter 1.9pspp
Chip Size 24402260 pm?
Process 0.35um SiGe BiCMOS

3 3-1 FRA 5| Bokal
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Driver Summary
Supply Voltage 3.3V
Total Power 1.08W
Bias Current 1~-60mA
Modulation Current 40~100mA

Input Pattern 10 Gbps 2*'-1 PRBS Generator
Rise/Fall Time 47ps
Deterministic Jitter 22.2PSp-p/2.86PSrms
Chip Size 1430x940 um?
Process 0.35um SiGe BiCMOS
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