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Silicon carbide power devices having trench-based charge
coupling regions include a silicon carbide substrate having
a silicon carbide drift region of first conductivity type (e.g.,
N-type) and a trench therein at a first face thereof. A
uniformly doped silicon carbide charge coupling region of
second conductivity type (e.g., an in-situ doped epitaxial
P-type region) is also provided in the trench. This charge
coupling region forms a P-N rectifying junction with the
drift region that extends along a sidewall of the trench. The
drift region and charge coupling region are both uniformly
doped at equivalent and relatively high net majority carrier
doping concentrations (e.g., 1xlO17 cm:') so that both the
drift region and charge coupling region can be depleted
substantially uniformly when blocking reverse voltages.
This combination of preferred drift and charge coupling
regions improves the electric field profile in the drift region
to such an extent that very low forward on-state drift region
resistance can be achieved simultaneously with very high
reverse blocking voltage capability. Silicon carbide switch­
ing devices that can advantageously use the preferred com­
bination of drift and charge coupling regions include Schot­
tky barrier rectifiers (SBRs), junction field effect transistors
(JFETs) and metal-oxide-semiconductor field effect transis­
tors (MOSFETs).
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