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Junction Field Effect Transistors (JFET)
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Modulation Doped Field Effect Transistors (MODFET)
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JFETs are often discrete devices
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MESFET

Metal-Semiconductor Field Effect Transistors
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Fast transistors can be realized in n-channel GaAs, however GaAs has
a low hole mobility making p-channel devices slower.
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The drain 1s the
side of the
transistor that
gets pinched off.
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JFET Gradual Channel Approximation
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There 1s a long derivation to determine how the current depends on Vg and V.
We will find a relatively simple formula (probably familiar to electrical engineers).

Understanding the derivation 1s important for knowing when this formula 1s valid.
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|5 is constant throughout the transistor ——  1pdy =ex, Ny Z(h—X,(y))dV
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JFET
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If 15 is known, this can be solved for X, (Yy).
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JFET - drain current
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JFET - Linear regime
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JFET - Linear regime
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JFET - Saturation regime
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JFET - Saturation regime
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JFET - transconductance

In the saturation regime,
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JFET
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p-channel JFET

The expression for the drain current of a p-channel JFET in the linear regime 1is,
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High frequencies
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For velocity saturation, the approximation gV = |
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