Chapter

JFET AND MESFET



FIELD EFFECT TRANSISTORS:. JFET AND MESFET

Gate-semiconductor is areverse biased p-n junction or a Schottky junction.
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Gate controlled carrier density in the channel

The physical principle behind the FET involves the use of a gate to alter the
charge in achannel. The gate potential changes thus result in corresponding
changes in the current flow.
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Top view of the MESFET

MESFETs and JFETs are important devices for high-speed, low-noise
amplifiers, D/A and A/D converters, and much “front-end” processing where
high speed is critical. These devices exploit materias, like GaAs, InP, and
InGaAs, that have transport properties that are superior to Si.

JFET ismore useful if it is difficult to get a high Schottky barrier—usually the
case in narrow bandgap semiconductors.
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CURRENT-VOLTAGE RELATION IN A FET. A CONCEPTUAL PICTURE
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CURRENT-VOLTAGE RELATIONS IN A MESFET
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At high Vpg values the device breaks down.
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A schematic of aMESFET
along with the depletion
region
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SATURATION REGIME:

Vpg(sat) = Vp— Vi + Vs
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CHANNEL LENGTH MODULATION AND OUTPUT CONDUCTANCE
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“Effective channel length” decreases once Vpg> Vpg(sat)
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SMALL SIGNAL MODEL FOR A MESFET
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Important circuit
parametersina
MESFET

Cutoff frequency

fro = O9m _ _1
T7 oncg ™ 2ny,

ty = transit time
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