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Cross Sectional Thermal and Electric Potential Imaging of
an Operating MOSFET

Ohmyoung Kwon

SThM(Scanning Thermal Microscope: A} &3 & &7V %), MOSFET(Metal-Oxide-
Semiconductor Field Effect Transistor: 2.2~ A A &3 E WX 2H), AFM(Atomic
Force Microscope: A B3 4zt A0 A).

Abstract

Understanding of heat generation in semiconductor devices is important in the thermal management of
integrated circuits and in the analysis of the device physics. Scanning thermal microscope was used to

measure the temperature and the electric potential distribution on the cross-section of an operating metal-
oxide-semiconductor field-effect transistor (MOSFET). The temperature distributions were measured both
in DC and AC modes in order to take account of the leakage current. The measurement results showed that
as the drain bias was increased the hot spot moved to the drain. The density of the iso-potential lines near
the drain increased with the increase in the drain bias.
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Fig. 1 The optical microscope images of the top view of
a n-channel MOSFET used in the experiment: (a)
before cleavage; (b) after cleavage
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Fig. 3 Schematic diagram of the experimental setup used
both in DC and AC mode measurements
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Fig. 4 Electron micrographs of a thermal probe. To the
left is an overview of the thermal probe; to the
right is a close-up of the Pt-Cr junction at the tip
end
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