A nmethod for a vertical MOS transistor whose vertical channel w dth can be
accurately defined and controlled. Isolation regions are fornmed in a
substrate. The isolation regions defining an active area. Then, we form
a source region in the active area. A dielectric layer is forned over the
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region. A channe& Len th is between the top of the source region and the
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drain region %Qchgeagg?géxaég%qlRnaielectric layer is formed over the active

area and the isolation regions. We form a barrier layer over
the dielectric layer. We form an opening in the barrier layer.
A gate layer is formed in the opening. We form an insulatinqr
layer over the conductive layer and the barrier layer. We form
a gate opening through the insulating layer, the gate layer and
the dielectric layer to expose the source region..Gate
dielectric spacers are formed over the sidewalls of the gate
layer. Then, we form a conductive plug £filling the gate
opening. The insulating layer is removed. We form a drain region
in top and side pqrtions of the conductive plug and form doped
gate regions in the gate layer. The remaining portions of the
conductive plug comprise a channel region. A channel length is
between the top of the source region and the drain region. We
form an interlevel dielectric 1layer over the barrier layer, the
gate layer, and the conductive plug. Contacts are formed
through the interlevel dielectric layer to the doped gate

regions, the drain region and the source region.
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