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Microscale Thermal Measurement by Scanning Thermal Microscopy

Osamu Nakabeppu

(Received November 20, 2000; Accepted December 11, 2000)

The Scanning Thermal Microscopy (SThM) has been developed since 1986 by adding a
temperature detective function with various techniques to the Scanning Tunnel Microscopy (STM)
or the Atomic Force Microscopy (AFM). The SThM can measure temperature and thermal properties
distribution with spatial resolution of less than 100 nm. The remarkable improvement in the
spatial resolution for thermal measurements will enable direct thermal observation of sub-
micron structures, such as micro-electric devices, |ICs, composite materials, and local catalytic
reactions. This review introduces the present state and features of various types of SThM, and
then gives a detailed description of a promising SThM with a thermocouple cantilever probe.
Furthermore, an active method for the accurate real temperature measurement with high spatial

resolution is introduced.
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