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A novel technology toward achieving a bevel edge termination with a very low bevel
has been developed. 4H-SiC diodes terminated by the positive bevel fabricated ~ with  this
inology are demonstrated. The reverse current-voltage (I-V) characteristics are reported.

roper edge termination is indispensable for high electric field devices. It is used to spread the
¢ crowding electric field and prevent early breakdown. For some semiconductors with high
.cal fields, such as SiC and GaN, a proper edge termination can also be used to reduce the edge
ace clectric field, relieve the stress on the passivation layer and increase the reliability of
ices.

ve bevel is one of the few edge termination technologies able to completely eliminate the edge
tic field crowding effect and realize ideal bulk avalanche breakdown[1]. Moreover, positive
can drastically reduce the edge surface electric field. A positive bevel with a bevel angle of 1°
duce the edge surface electric field to as low as 1% of the bulk field. In this report, we present
hnology, which can form a beveled edge with a very low bevel angle. 4H-SiC diodes
rminated by 2° positive bevel fabricated with this technology are demonstrated.
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The shape of a patterned PR changes when post-exposure baking is conducted at a higp en
temperature. Depending on the temperature and time of the baking, the bevel angle on the P&tr;
PR can range from 15° to 45°. Figure 1 shows the bevel angle of PR as a function of the bakin' o
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up to 3000X magnification. There is no observable surface roughness. Figure 3 shows SEM
taken at a magnification of 1000X. The sample shown in Fig.3 is tilted so that the whole beyey 12
be seen. pperd At
The successful fabrication of the beveled edge with a very small bevel angle has been applieq '
fabrication of 4H-SiC diodes. A 4H-SiC wafer with a p*pn structure grown on n* substrate j i
The SIMS profile of the 4H-5iC wafer is shown in Fig.4. The doping concentration anq thick
of the p*, p, and n are 4x10"%cm® and 0.1pm, 2)(1()18/_(:1113 and 0.2pum, and 3x1018/3m3 and
respectively, with two varied doping density between p* and p, and p and n. Considering the Vil
low doping near the pn junction and the doping of the p layer being lower than the bottom p Iale
the resulting diodes have a positive bevel edge
termination.
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Summary

In summary, a novel technology for the formation of a very small bevel angle for edge termination
has been developed. 4H-SiC diodes terminated by a positive bevel have been fabricated with this
technology. Low leakage current density and positive temperature dependence of breakdown
voltage have been achieved even though no passiviation has been applied to protect the edge. It
should be pointed out that this technology is particularly useful for fabrication of reliable APDs and
IMPATT diodes where high electric field junctions are normally easier to reach by dry etch process
described in this paper.
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