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The Impact of N-Ion Implantation on Deep-Level Defects
and Carrier Lifetime in 4H-SiC SBDs
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Abstract

In this study, the impact of Nitrogen implantation process on deep-level defects and lifetime in 4H-SiC Epi surfaces
was comparatively analyzed. Deep Level Transient Spectroscopy (DLTS) and Time Resolved Photoluminescence (TR-PL)
were employed to measure deep-level defects and carrier lifetime. As-grown Schottky Barrier Diodes (SBDs)
exhibited energy levels at 0.16 eV, 0.67 eV, and 1.54 eV, while for implantation SBD, defects at 0.15 eV were
observed. This indicates a reduction in defects associated with energy levels Zi, and EHg7, known as lifetime
killers, as impurities from nitrogen implantation replace titanium and carbon vacancies.
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Fig. 1. schematic section view of the SBD devices (a)
as—grown and (b) nitrogen implantation.
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3.1. C-V characteristics
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Fig. 2. (a) Typical capacitance-voltage (b) 1/C2-V plot
of the as—grown and nitrogen implantation.

12! 2. (a) Capacitance-Voltage =8 data (b) as—grown,
nitrogen implantation £Xt 1/C2-V plot.
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3.2. DLTS spectra
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Fig. 3. DLTS spectra of the as—grown and nitrogen
implantation.
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Fig. 4. Detailed DLTS spectra of as—grown and nitrogen
implantation for each temperature section where
peaks appear (a) 60~110 K, (b) 200~320 K, and
(c) 550~680 K.
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3.3. Carrier lifetime
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Fig. 5. TR-PL measurement of SBD devices as—grown
and nitrogen implantation.
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