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implantation, and other semiconductor fabrication steps. As feature sizes continue to decrease, the
need for improved performance, increased density, and improved reliability has become more acute.

Such needs have led to the evolution of, among other things, transistors with increased drive
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measure of the rate at which the electrical current can be switched by applying voltage to the gate
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operating voltages and faster switching times. However, there are limits to how much drive current
can be provided to a transistor. In order for a transistor to provide sufficient drive current, the

transistor should have a relatively high channel mobility. In turn, a relatively high channel mobility of
a transistor can provide enhanced performance in terms of drive current. However, there are limits

to how high a channel mobility can be. For example, higher channel mobility typically leads to
increased leakage current in a transistor. Increased leakage current can lower the performance of
the transistor and can lead to degradation of operating properties of the transistor, such as short-
channel effects. One way to increase the channel mobility of a transistor is to increase the carrier

density in the channel of the transistor. Increasing carrier density can lead to higher channel carrier
velocities. Carriers with higher carrier velocities have higher mobility and can, therefore, lead to

higher channel carrier velocities and, hence, higher channel mobility. Therefore, one way to increase
channel mobility is to increase carrier density. 6d1f23a050
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