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A study on |-V characteristics in JBS rectifiers according to PN junction structures
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Abstract

In this paper, we demonstrated an analytical description method of forward voltage drop and reverse
leakage current of the junction barrier controlled schottky rectifier with linearly graded junction and
abrupt junction models. In this case, the vertical depths of device are 1[im] and 2[mm], respectively.
Through ion implantation and annealing process, we obtain the data of lateral and depth from implanted
2-dimensional profiles. Also we applied these data to models that indicate the change of depletion each
on linearly-graded and abrupt junction as the forward and reverse bias. After applied depletion changes
to electric characteristics of JBS rectifiers, we calculated the forward I-V, the reverse leakage current and
temperatures vs. power dissipations according to each junction. When we compared the rectifier with
calculated and measured data, from the calculated results, forward voltage drop with linearly graded
junction is lower than that of abrupt junction and reverse leakage current with linearly graded junction is
lower(=1Xx10" times) than that of abrupt junction. Also, the power dissipations according to different
junction depth(1[m], 2[m]) of device are calculated. Seeing the calculated resuits, we confirmed it
from analytic model that the rectifier with linearly graded junction retained a low power dissipation up to
600[ €] in comparison with the rectifier with abrupt junction.
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Fig. 2.1. Unit cell structure of junction bar-

rier controlled schottky rectifier

with parameters. :
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Table 2.1. Basic equations of junction barri-
er-controlled schottky rectifier.
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Vertical depth and lateral spread-
ing according to implantation

Table 3.1.

energy.
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fig. 3.3. Boron implantation into As-doped
epi-layer(energy : 500(keV]).
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