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Abstract: In this study, we measured and comparatively analyzed the characteristics of MPS (Merged Pin Schottky) diodes in

4H-SiC by changing the areal ratio between the Schottky and PN junction region. Increasing the temperature from 298 K to 473

K resulted in the threshold voltage shifting from 0.8 V to 0.5 V. A wider Schottky region indicates a lower on-resistance and a

faster turn-on. The effective barrier height was smaller for a wider Schottky region. Additionally, the depletion layer became

smaller under the influence of the reduced effective barrier height. The wider Schottky region resulted in the ideality factor being

reduced from 1.37 to 1.01, which is closer to an ideal device. The leakage saturation current increased with the widening Schottky

region, resulting in a 1.38 times to 2.09 times larger leakage current.
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Fig. 2. The current versus forward voltage (a) device A and (b) device
Fig. 1. Structure of the 4H-SiC MPS diode. B with measurement temperature from 298 to 473 K.
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Fig. 3. Temperature dependence of MPS diode at depletion layer.
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Fig. 4. Variations in the ideality factor and barrier height of the device
A and device B MPS diode as functions of temperature.
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Fig. 5. The current versus reverse voltage (a) device A and (b) device
B with measurement temperature from 298 to 473 K.
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