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Joint research systems (IDER unit)
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Improvement of performance and functionality of gas-sensing devices

— Application to environment



Results Single-walled carbon nanotube thln -film sensor
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Charge transfer due to gas adsorption

Electrons transfer from single-
walled CNTs to oxidizing gas
molecules
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* Sensor response (AG/Gy): AG = G,g- Gy,

After adsorptlonj Gas = SENSOr conductance after gas exposure,

GO = sensor conductance before gas exposure
D & @: heater off, @:heater on



Sensor Response (-AG/Gy)

Highly sensitive and selective detection of CO

using Pt-decorated single-walled CNT
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Research Plans (I) Characterization of sensing materials

Tool: Dynamic Force Microscopy (DFM)
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atom manipulation and imaging
at room temperature
(Nature Materials 4, 156 (2005))

In this IDER, we will perform

1.nano-electric properties 2. molecular manipulation and
B X |igh conductive estimation of potential barrier
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IC Design for Smart Inteqgrated Sensing System

Research Plans (II)

~
High-Precision Low-Power

Analog Circuits for Sensing System

1.5V A-X A/D Converter
(0.25 um CMOS)

RF CMOQOS Circuits for Wireless
Data Acqmsmon and Control

5GHz Low Noise
Amplifier
(150 nm FD-SOI CMOS)

GPS Receiver

RF Front-end
(0.25 um CMOS)
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Approach for CNT Sensing System
e |C Design through Circuit Simulation
 Circuit & System Implementation
« CNT Characterization with IC Chip
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