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Fabrication and Mechanical Properties of Functionally Graded Materials (FGMs)
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Non-polar a.—plane Wurtzite Nitride Thin Films Grown on Si{100)
for Free from Polarization Effect
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HI-mtride semiconductors attract interest as the most promusing materials for optoelectronic devices
covering the region infrared to ultraviolet. In the past, wurtzite III-mitnides growth was focused on c-axis
orniented-film using substrates of polar-plane crystal with hexagonal symmetry, e g , c-sapphire and 6H-S1C
However, nitride-based devices employ heterostructures grown along the polar [0001] direction, resulting 1
the formation of strong electrostatic fields, parallel to the growth direction due to the formation of fixed sheet
charges at the corresponding interfaces or surfaces Practically, the spontaneous and piezoelectric polarization
effect in c-axis III-mtride quantum wells tends to modify the band structure, which causes a red-shift in its
hight emission This phenomenon is due to charge separation of electron-hole pairs by internal electrical field
A method to eliminate the polarization effect 1s to grow the related-GaN compounds on non-polar plane
substrates.

We fabricated IlI-nitride films on S1(100) substrates by Pulsed Laser Deposition (PLD) We successfully
obtamned non-polar a-plane III-mitride films on Si substrate using special buffer layer of rock-salt structure

Details of the film growth and of their optical properties will be discussed.

The non-polar plane GaN, which 1s free from polarization effect by controlling the growth plane, 1s
expected to promote the fabrication of III-mitride based optoelectronic devices cn silicon.

19

CEyETTe




