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Effect on Metal Guard Ring in Breakdown Characteristics
of SiC Schottky Barrier Diode
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Abstract

In order to fabricate a high breakdown SiC-SBD (Schottky barrier diode), we investigate an effect
on metal guard ring (MGR) in breakdown characteristics of the SiC-SBD. The breakdown
characteristics of MGR-type SiC-SBD is significantly dependent on both the guard ring metal and the
alloying time of guard ring metal. The breakdown characteristics of MGR-type SiC-SBDs are
essentially improved as the alloying time of guard ring metal is increased. The SiC-SBD without MGR
shows less than 200 V breakdown voltage, while the SiC-SBD with Al MGR shows approximately 700
V breakdown voltage. The improvement in breakdown characteristics is attributed to the field edge
termination effect by the MGR, which is similar to an implanted guard ring-type SiC-SBD. There are
two breakdown origins in the MGR-type SiC-SBD. One is due to a crystal defects, such as micropipes
and stacking faults, in the Epi-layers and the SiC substrate, and occurs at a lower electric field. The
other is due to the destruction of guard ring metal, which occurs at a higher electric field. The
demolition of guard ring metal is due to the electric field concentration at an edge of Schottky contact
metal.
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Fig. 4. Reverse 1-V characteristics depending on

the guard ring metal and the alloying
time for MGR-type SiC-SBDs with (a)
Pd and (b) Al guard ring metals.
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