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Abstract: 1,200 V class junction barrier schottky (JBS) diodes and schottky barrier diodes (SBD) were simultaneously
fabricated on the same 4H-SIC wafer. The resulting diodes were characterized at temperatures from room temperature
to 473 K and subsequently compared in terms of their respective 1-V characteristics. The parameters deduced from the
observed |-V measurements, including ideality factor and series resistance, indicate that, as the temperature increases, the
threshold voltage decreases whereas the ideality factor and barrier height increase. As JBS diodes have both Schottky
and PN junction structures, the proper depletion layer thickness, Ry, and electron mobility values must be determined
in order to produce diodes with an effective barrier height. The comparison results showed that the JBS diodes exhibit

a larger effective barrier height compared to the SBDs.
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Fig. 1. Structure of the 4H-SIC JBS diode.

Table 1. Structure parameters of SBD and JBS diode.

Diode P"-well width Inter-cell width Active area
type (um) (um) (mm?)
JBS 3 4 2.56
Schottky - - 2.56
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Fig. 2. The current vs voltage with temperature on (a) SBD
and (b) JBS diode.
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Fig. 3. The current vs temperature at 0.75 V.
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Table 2. JBS diode parameters with temperature.

Temperature  Mohility d Ropirtt, s Raid
(K) (cm?IV's) (um) (Qem?) (Qem?)
208 914 0692 273x10°  2.33x10°
323 768 0697 325x10°  2.78x10°
373 564 0.728  4.43x10°  3.83x10°
423 430 0.748 5.80x10°  507x10°
473 338 0.777 7.38x10°  6.52x10°
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Fig. 8. The barrier height vs temperature a 0.75 V.
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