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Foreword

The internet data traffic increases between 30 and 60 % per year. This demand for
high data rates is largely driven by new wireless applications, cloud storage, cloud
computing, self-driving cars and smart-city technologies. Thus, the infrastructure
for tomorrow’s information and communication technology (ICT) requires not
only higher bandwidth but also more energy-efficient data communications to
accommodate the increasing amount of data traffic.

For this, optical data transmission is the key technology. Important components are
the data converters performing the transformation between the digital and the analog
domain and vice versa. Digital-to-analog converters (DACs) and analog-to-digital
converters (ADCs) enable the utilization of real-time digital signal processing
(DSP) for software-defined waveforms with both flexible modulation bandwidth
and modulation formats, improved coding techniques as well as pre- and post-
equalization possibilities.

As the energy-efficiency is becoming more and more important for optical networks,
low-power complementary metal oxide semiconductor (CMOS) DACs are highly
desired to generate the transmit signal. The CMOS DACs can be integrated with
the CMOS DSP on a single chip. With an increased DAC bandwidth, less optical
wavelengths are required to achieve the same capacity over the fiber. However,
the analog bandwidth of CMOS DACs is fundamentally limited by technological
constraints.

Mr. Schmidt addresses in his book two innovative DAC interleaving concepts
to overcome the limitations of CMOS DACs enabling a new generation of high-
speed DACs. A key question that this book tries to answer is how to enhance
the performance of these state-of-the-art DACs. The DAC interleaving concepts
enhancing both the bandwidth and the sampling rate are the analog multiplexer
(AMUX)-DAC and the frequency interleaving (FI)-DAC concept. Both techniques
are analyzed from a system-level perspective to overcome the bandwidth limitations
of a single DAC.

The overall objective of this work is to analyze and examine the limitations and
the potential of both the AMUX-DAC and the FI-DAC concept to gain a profound
understanding of the approaches. The in-depth scientific analysis shows for the first
time the possibilities and limitations of both techniques, which are primarily in the
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analog components that are necessary for both methods. Methodically, analytical
system models are created for both techniques, which are calibrated and verified by
means of measurements. In this way, the effects of various disturbing effects are
investigated. Furthermore, discrete-time system models are developed enabling the
application of compensation techniques by a suitably adapted DSP.

This way, a reasonable decision can be made on the best approach to increase the
network capacity by means of transmitter performance enhancement. Since, analog
components are employed for the DAC interleaving, there is a trade-off between an
enhanced analog bandwidth and a reduced effective number of bits (ENOB).

Overall, this book has an excellent combination of scientific improvements and
practical advices in the area of interleaved DACs. Further, it provides valuable
suggestions for additional investigations.

Prof. Dr.-Ing. Friedel Gerfers
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