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1 Introduction

SIC high refractive index (2.65 at 590 nm) compared to air causes
low extraction efficiency of light emission [1]. The objective of
the project I1s to iImprove the extraction of light in 4H-SIC by
changing the morphology of its surface. High temperature
annealing Is used to nanostructure 4H-SIC by controlling the
sublimation of Si In surface. PIN diode structures are then
developed.

2 Nanostructuring the surface of 4H-SIC

- Annealing of 4H-SIC in the AET furnace with high temperature
(up to 1900°C) rapid (2°C/s) temperature process (RTP) in Ar.

Temperature and Pressure profiles for
30min 1700°C annealing
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- Nanostructuring of the surface after high temperature annealing

AFM analysis of annealed 4H-SIC surface
1500°C

Mean surface roughness (rms)

after annealing
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* The surface morphology of 4H-SIC becomes needle-shaped, like
black silicon [2], after high temperature annealing.

» Si sublimation during high temperature annealing leads to a slight
etching of the surface.
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3 Fabrication of PIN diode structures

- Electrically isolated PIN diode structures with a
nanostructured surface are developed.
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= Optical microscopy
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- Ohmic contacts :

e« Cface: Ti/ Ni=> 10/120nm

« Siface : NI/Ti/AlI/NI = 11/25/150/11nm
 RTA annealing: 800-900°C / 90s
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- The electro-luminescence of the PIN diode structures is blue.

5 Conclusion

* The surface of 4H-SIC is nanostructured and present a needle-shape
surface morphology for annealing at higher temperatures (1700 and
1600°C).

» Electrical measurements show an electro-luminescence of the PIN
diode structures under a forward bias of 8V. The off-axis sample has a
better luminescence than the on-axis one but we don’t observe any
difference of luminescence when the high temperature annealing
changes from 1500°C to 1700°C.

» Further spectral analysis of this luminescence will be made to determine
If It varies depending on the annealing temperature of the diodes.
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