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A Study on the Micron and Submicron Time-resolved
Thermoreflectance Microscopy System Using CCD Camera
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A Study on the Micron and Submicron Time-resolved

Thermoreflectance Microscopy System Using CCD Camera

University of Ulsan
Department of Physics
Hwangbo Hyeon

due to advance of production technology, line width of semiconductor
device is reduced. It is problem which semiconductor self-heating problem.
Self-heating in semiconductor devices affects device's performance and
reliability. Today one of the most important factor in semiconductor device
is thermal management.

Scanning thermal microscopy (SThM), liquid crystal thermography (LCT),
flourescence micro-thermography (FMT), Infrared thermography (IRT) and
thermoreflectance microscope (TRM) are typical temperature detection
techniques. Among them, IRT is the most widely used method in industry.
However, the spatial resolution of infrared camera is 3 pm, which limits the
measurement of temperature distribution. TRM is a non-contact, non
destructive technique with higher spatial resolution than IRT.

Recently many engineers and scientists is studying performance
improvement of device through thermal management of device. This
requires time-resolved measurement. However, in the case of general
thermoreflectance microscope can't detected time-resolved information.

In this study, we developed time-resolved thermoreflectance microscope
with hardwares and softwares than we measured Poly-Si microresitor's
time-resolved temperature distribution. Two different shape samples were
prepared. In the rectangular resistor, we measured how temperautre of the
sample changes under specific conditions wit. In the bow-tie resistor we
analzed how the generated heat from the device spreads through the
substrate.
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