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Effect of Targets on Synthesis of Aluminum Nitride Thin Films
Deposited by Pulsed Laser Deposition
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Abstract

Aluminum nitride (AIN), as a substrate material in electronic packaging, has attracted considerable attention over the last
few decades because of its excellent properties, which include high thermal conductivity, a coefficient of thermal expansion
that matches well with that of silicon, and a moderately low dielectric constant. AIN films with c-axis orientation and
thermal conductivity characteristics were deposited by using Pulsed Laser Deposition (PLD). The epitaxial AIN films were
grown on sapphire (c-Al,0s) single crystals by PLD with AIN target and Y >0z doped AIN target. A comparison of different
targets associated with AIN films deposited by PLD was presented with particular emphasis on thermal conductivity
properties. The quality of AIN films was found to strongly depend on the growth temperature that was exerted during
deposition. AIN thin films deposited using Y20s-AIN targets doped with sintering additives showed relatively higher
thermal conductivity than while using pure AIN targets. AIN thin films deposited at 600°C were confirmed to have highly

c-axis orientation and thermal conductivity of 39.413 W/mK.
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Fig. 1 X-ray diffraction analysis of AIN thin film
deposited on c-Al:Ossubstrate at different
deposition temperature; (a) AIN Target (b) Y20s-
AIN target.

(b)

Fig. 2 SEM cross-sectional images of AIN thin films
deposited at substrate temperature of 650 T
and 600 TC; (a) AIN Target (b) Y203- AIN target.
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Fig. 3 BES surface images of AIN thin films deposited
using different target; (a) AIN and (b) Y203
doped AIN. Energy Dispersive Spectrometer
(EDS) results of AIN thin films deposited by PLD
using different target; (c) AIN and (d) Y203

doped AIN
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Fig. 4 Band gap with energy of AIN thin films grown
with different targets; (a) AIN target and (b)
Y20s3-AlN target.
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Fig. 5 Thermal conductivity of AIN thin films grown
with different growth temperature and targets.
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