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Deep Level Trap Analysis of 4H-SiC PiN and SBD Diode
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ABSTRACT

We investigated deep levels in n-type 4H-SiC epitaxy layer of the Positive-Intrinsic-Negative diode and Schottky
barrier diodes by using deep level transient spectroscopy. Despite the excellent performance of 4H-SiC, research on
various deep level defects still requires a lot of research to improve device performance. In Positive-Intrinsic-
Negative diode, two defects of 196K and 628K are observed more than Schottky barrier diode. This is related to the
action of impurity atoms infiltrating or occupying the 4H-SiC lattice in the ion implantation process. The I-V
characteristics of the Positive-Intrinsic-Negative diode shows about ~100 times lower the leakage current level than
Schottky barrier diode due to the grid structures in Positive-Intrinsic-Negative. As a result of comparing the
capacitance of devices diode and Schottky barrier diode devices, it can be seen that the capacitance value lowered if it
exists the P implantation regions from C-V characteristics.
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Fig. 1. A schematic section view of the devices (a) SBD and
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Fig. 2. (a) Reverse characteristics and (b) forward I-V
characteristics of the SBD and PiN diodes.
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Fig. 3. (a) Typical capacitance-voltage (b) 1/C2-V plot of
the SBD and PiN diodes.
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Fig. 4. DLTS spectra of the SBD and PiN diodes.
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Fig. 5. Detailed DLTS spectra of SBD and PiN diode for
each temperature section where peaks appear (a) 80
~250K, (b) 250 ~ 500 K, and (c) 500 ~ 700 K.
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Fig. 6. Arrhenius plots with energy level of each peaks (a)
SBD (b) PiN diodes.
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Table 1. Trap information of each peak in SBD and PiN

diodes
Tempe Capture cross Ne
Trap | rature | Et(eV) P . - o
() section (cm™) (cm™)
S1 155.9 0.292 2x10° 2.1x10"
S2 302.7 0.706 1x2013 1.4x10"2
P1 155.6 0.352 7.1x1014 4.7x1013
P2 196.5 0.455 3.8x10° 2.4x10"?
Zip | 2729 | 0.532 1.1x10°15 2.2x10"2
P3 628.4 1.455 1.1x1014 2.6x10"?
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