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Thesis Summary

Most mammals perceive their baits, companions, dangers, and other information by their noses.
Although various gas sensors are present in markets, it is still challenging to implement artificial
noses which mimic bio-noses. Trade-offs limit the specifications of nose devices between real-time,
cost, resolution, power consumption, size, and the number of sensors. To overcome the trade-offs,
we have created a noble nose system collaborating with sensor material researchers. In this thesis,
circuits and systems are focused on in order to realize a hardware platform for collecting massive
molecule information. As the essential techniques, a compact model of the odor sensor, readout
circuits for integrated sensors, and multiple-sensor emulation were investigated.

Chapter 1 describes the background, the goal of the research, and the structure of this thesis.

Chapter 2 describes practical challenges from the point of view of circuits and systems. As the
odor sensors, metal oxide materials are selected for their advantages such as their ease of
integration, low-cost manufacturing, and real-time. Then, the image of the final shape of the odor
sensor is shared. Since the sensor is under development, two types of sensors are introduced: the
so-called “cross-point-structured sensor array” and the “self-heated molecule sensor array”.

Chapter 3 describes an implementation of a compact model of the metal oxide sensor. Extended
from previous work by E. Llobet et al., we proposed a model which includes a feedback loop to
consider self-heating effects. The model parameters are determined by measurements. Finally,
experimental results and simulation outputs are compared.

Chapter 4 describes readout circuits for a cross-point-structured sensor array. Conventional
circuits use op-amps to suppress sneak currents among the sensors. Based on simulations, readout
error causes are revealed in conventional circuits. To improve the accuracy, a processing technique
to calibrate an error caused by an op-amp is proposed, and its performance is analyzed. In addition,
a new readout so-called “sneak-path-controlled readout” is proposed, which removes op-amps.

In Chapter 5, in terms of the multiple-sensor emulation, “constant-power, pulse-heating
measurement” is described. The measurement makes one sensor behave like multiple sensors by
creating different temperature conditions. Low-power consumption is considered to design its
circuit. According to measurement results of the circuit using dummy resistors, the accuracy of
temperature control and readout were evaluated. After the evaluation, self-heated sensors are
measured. The results show the proposed system was successfully applied to the sensors.

Chapter 6 summarizes the results of this study and perspectives for future works.




	表紙・中表紙・背表紙（英語）
	k3 ronbun youshi_椎木陽介
	k4 ronbun youshi E_椎木陽介

