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{ Context and objectives }

4H-SIC wafer and crystallography

V1 = Vg(-) @ h site V2 = Vg4(-) @ k site Spin-1/2 metastable defect

Objective : Determination of the
, O optimal ion implantation parameters to
00e° ;’og%cg,gé’ogg;gé% generate silicon vacancies (V) and di-
598 vacancies (V Vg) in 4H-SiC
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- B G RE B AN ‘ | lon implantation allows
SIC is a wide bandgap semiconductor with : Controlled generation of point « Simulations close from the experimental results
« High thermal conductivity, chemical defects (color centers) in SIC A control of the point defects depth in the material
Inertness and high critical electrical field [1] « Emission of NIR light * Limited defects In the SIC matrix with well-controlled
 High technology maturity ->control of « Single quantum emitters : quantum parameters
defects possible [2] applications [3] » Generation of color centers in localized and large areas [4]
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|12SI1C software based on Montecarlo
method and binary collision
approximation (BCA) [5]
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* N or Al implantations in 4H-SIC 10um thick epilayer
Temperature, dose and energy are changed
1t and twist angles are 7 and 90° respectively

Realized before and after
annealing at 900°C for 15min
(80k, 302 |/mm, 15kV, 1nA)
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Results and Discussion }

Cathodoluminescence

|12S1C simulations

Implantations parameters Simulated Vg Before Annealing After annealing at 900°C for 15min
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 Implantation of 4H-SIC samples realized 15min.

 Simulation of implantations realized to see Vg; depth profiles  Concentration of V.V proportional to the concentration
 Cathodoluminescence measurements are obtained of Vg in V1 configuration after annealing.
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»Before annealing : Vg concentration maximal for high * Presence of 6H-SiC inclusions in stacking faults g
energy, low dose N-implantation at RT produced during ion implantations (PL5 peak) [6] oo _y=aw |-
» After annealing : Vg concentration maximal for high energy, « Al implantation decreases the Vg and V.Vg ™  Een  Gwee -
high dose N-implantation at RT and the concentration of concentrations e A e 000

V Vg Is proportional to the concentration of Vg
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