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Abstract

The demands of higher speed communication interfaces are increasing as the capacity of the
storages and the performance of the processors are increasing. Recently, non-contact interfaces
attract much attention due to its convenience and it is expected to apply them to many
applications. Therefore, high-speed non-contact interfaces are demanded. To achieve
high-speed non-contact communication, not only wideband non-contact communication
channels but also high-speed communication circuits are required. This dissertation is focused
on the wideband frequency characteristic channel techniques and the communication circuit
techniques.

Chapter 1 summarizes the background of this research and the previous researches.

Chapter 2 describes the ideal characteristics of the transmission line couplers (TLCs). For
theoretical analysis, the structure and the propagation modes are described. The theoretical
analysis of the TLCs by using their characteristic impedances in each propagation mode
reveals the possibility of the impedance matching. The condition for impedance matching is
also discussed in this chapter.

Chapter 3 describes the transmitter and the receiver using data recovery circuits to realize a
non-contact interface using TLCs discussed in chapter 2. It is revealed that the necessity of the
data recovery circuits due to waveform distortion by TLCs. A TLC is designed for 1 mm
communication distance and it is confirmed that the effect of the misalignment is acceptable
by using the analysis. The test chip fabricated in 90 nm CMOS process and the fabricated TLC
were evaluated by measurement. They achieved 12 Gb/s communication speed and 7.4 plJ/b
power consumption.

Chapter 4 focuses on a partial response signaling as a coding technique for higher reliability
non-contact interfaces. It is described that the partial response signaling can avoid error
propagation. An optimum TLC design method and a receiver circuit for the partial response
signaling are proposed. The designed TLC and the receiver designed in 90 nm CMOS process
were evaluated in simulation. The performance of 12 Gb/s communication speed and 4.4 pJ/b
power consumption was obtained.

Chapter 5 proposes a symbol-rate clock recovery for future low power receivers. It is
revealed that the proposed technique can achieve the clock phase detection by using the
receive signal amplitude. The performance of the proposed technique was evaluated by
system-level simulation.

Chapter 6 describes the summary of the results of this research.




