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Raman spectroscopy characterization of ion
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P-type doping of 4H-S1C by implantation with very low resistivity is still a challenging process step 1n 4H-

S1C device development. In order to further study p-type 4H-S1C prepared by 1on implantation and anneal-

ing method, the characteristics of Al implanted 4H-S1C samples under different 1on implantation doses and different annealing condi-

Experimental

tions were analyzed by the sheet resistance measurements and Raman spectroscopy.

@ P-type 4H-SiC with different doses of 2.45x10"*cm™- 9.0x10'* cm™.
@ Laser Raman spectroscope XPLORA PLUS from HORIBA Scientific.

& Parameter setups: 532 nm, 2400 gr/mm, 50x% long-focus objective lens and a 500 um hole.

Raman measurements

Sheet resistance measurements
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Fig 2. LO and LO+ Raman results for
the same 4H-S1C sample using different

objective lenses.

Fig 3. Raman results for Al-implanted 4H-S1C samples
with different surface concentrations.
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changes with the concentration of Al 1ons
implanted and the annealing conditions.
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Results showed that the Raman results can sensitivel

damages for different ion implantation and annealing fa

p-type 4H-S1C.

y analyze the typical

brication conditions of

al

1. The Raman characterization results were helpful to explain the sheet re-

sistance variation for different 1on implantation and annealing setups 1n ex-

periments.

2.Annealing at 1800 "C for 30 minutes and annealing at 1900 C for 1 minute

have better lattice recovery effect than annealing at 1700 'C for 30 minutes.

3.Increasing the surface concentration above 10'® cm™ could well eliminate

majority of the deep level defects in the 4H-S1C substrate, and the relevant

Raman results showed better crystallinity.
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