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High Performance Thermoelectric Scanning Thermal Microscopy Probe Fabrication

Donglip Kim, Kyeongtae Kim, Ohmyoung Kwon, Seungho Park,
Young Ki Choi and Joon Sik Lee

Key Words :  Scanning Thermal Microscope: SThM (FAHE 3 28 7| 3), Q3 g3l (Thermo-
resistive Probe), €3 & 3l (Thermoelectric Probe)

Abstract

Scanning Thermal Microscope (SThM) has been known for its superior resolution for local temperature and
thermal property measurement. However, commercially available SThM probe which is the key component of
SThM does not provide resolution enough to explore nanoscale thermal phenomena. Here, we developed a
SThM probe fabrication process that can achieve spatial resolution around 50 nm. The batch-fabricated probe has
a thermocouple junction located at the end of the tip. The size of the thermocouple junction is around 200 nm and
the distance of the junction from the very end of the tip is 150 nm. The probe is currently being used for
nanoscale thermal probing of nano-material and nano device.
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Table 1 Thermal microscopy techniques“)

Measurement Technique Rii?:jzzn
Infrared Thermometry 1-10 im
Raman Spectroscopy 1 (m

Reflectance Thermometry <1 m
Near field Optical Thermometry > 100nm
Scanning Thermal Microscopy < 100nm
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Table 2 Thermal physical properties and hardness

dArz | @AAS | Mineral

22 | WmK) | (WVK) | hardness

300K 300K (no unit)

Al 327 -1.66 2.75

Au 317 1.94 2.5
Cr 93.7 21.8 8.5
Ni 90.7 -19.5 4.0
Pt 71.6 -5.28 35
Si 148 - 6.5
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Fig. 2 The Schematic of SThM probe fabrication
process
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Fig. 3 Fabricated LTO tip (a) using BOE etching
after RIE; (b) only BOE etching
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Fig. 4 (a) Thick PR coating on after Au deposition,
(b) simultaneous RIE of PR and PECVD SiN,
(¢) AFM image after etching of PR and
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released probe chip from wafer (b)
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Fig. 6 SEM picture of a batch fabricated probe.
Close up of the Au-Cr junction at the tip
end (a), Overview of cantilever (b)
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Fig. 9 Cantilever deflection and temperature response of
the probe when the probe approached and then
retracted from the sample
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Fig. 10 Topographic image (a) and thermal images
ofa 10 m Au line (b)
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