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Fabrications and Analysis of Schottky Diode of Silicon Carbide Substrate with novel
Junction Electric Field Limited Ring

Huijong Cheong* - dachyun Han* - Yongjae Lee*
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ABSTRACT

We have used the silicon-carbide(4H-SiC) instead of conventional silicon materials to develope of the planar junction barrier schottky
rectifier for ultra high breakdown voltage(1,200 V grade). The substrate size is 2 inch wafer, Its concentration is 3x10" jem® of n'-type,
thickness of epitaxial layer 12/m, conentration is 5x10%cm’ of n-type. The fabricated devices are junction barrier schottky rectifier, the guard
ring for improvement of breakdown voltage is designed by the box-like impurity of boron, the width and space of guard ring was designed by
variation. The contact metals to rectify were used by the Ni(3.000 A)/Au(2,000 A).

As a results, the on-state voltage is 1.26 V, on-state resistance is 45 mQ/cr, maximum value of improved reverse breakdown voltage is
1180V, reverse leakage current density is 2.26x10°° A/cr. We had improved the measureme nt results of the electrical parameters.
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Fig. 1. The simulation results of box-like for guard ring
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Table 1. The dosage and energy for boron(B)
ion implantation

29l o L Z|(keV) T2 (cm?)
20 1.7x 10"
40 2.1x 10"
70 2.8x 10"
120 2.9x 10"
180 2.7x 10"
260 2.0x 10"
360 0.9 x 10"
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Fig. 4 The cross sectional view of JBS rectifier (unit zm)
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