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Thermal response simulation of laser heating for crystallization of metallic thin films
OFA XM, FHRED?, REFR, H)IKES, HEAHR
*Taiki Mochizuki',Tatsuya Wakabayashi?, Kouta Daike?, Hiroki, Yoshikawa® Arata Tsukamoto®

Abstract : In preparation for laser annealing, a one-dimensional heat conduction equation was used to perform numerical simulations
of the surface (Z = 0 ) temperature rise upon a single irradiation with a pulsed laser (pulse width: 10 ms, wavelength: 1064 nm, fluence:
4 x 10* mJ/em? ). Since FePt has optical and thermal properties very similar to Pt, Pt thin films were employed in the simulations.
From the temperature response graph of the metallic thin film, it was confirmed that the surface (Z = 0 ) temperature increased up to
approximately 700 °C. Furthermore, the 10 ms laser irradiation suggests that heating up to the ordering temperature is achievable.
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Fig. 1 Film structure
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Tablel Thermophysical and Optical Properties of Pt Thin Films ( at ~300 K, A = 1064 nm)

JEdr=R {n} THRARE (K} BMREAREL 7V AF{ml/em?} AR
hif{W/m * k}
2.1x10* 133 72 4x10% 1.05%108

Table2  Thermophysical and Optical Properties of Si Films and Thermal Boundary Resistance

(at~300 K, =~ 1064 nm)
A (Wm - k) | AR (kg - K) #HE (kg/m? | R
{m?K/W}
80 700 2330 6.7x107
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