OPERATION OF MOSFET
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Derivation of |-V characteristic

» Channel Charge Density

case1. VGS> VTH’ VDZO V(X)‘
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capacitance per unit area overdrive voltage E
case2. Vge> Vi Vp > 0 L

Q(z) = WCo:[Vas = V(x) — Vru] Gate-Substrate
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Derivation of |-V characteristics

» Drain Current
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lo-Vos Characteristics  i» = guCupies - Vemvos - V34

» How about Vos has very small value?
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- AMOSFET can act as a voltage-dependent resistor.

- MOSFET can be a switch.(ON : Ves >> V11, OFF : Ves = V1H)

Only in situation that Vos << 2(Ves - Vm)!!
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lo-Vos Characteristics v = guCo20Vas —Vemvos - vl

» How about Vs is bigger than Ves - Vs

if Ves - Vbs = VTH, the charge drops to zero!!
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charge density

If Vbs is beyond Vs - VTH, the point that the charge density go to zero goes left.
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About Saturation

» Work as Current source I R :

: Saturated | | 1 W

: _|_T| M1 = Ip = ?incmL—_l(Vc;s
T s
e

» Ib-Ves characteristic in saturated situation
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» Simple model in saturation (using this device, we can build an amplifier.)
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Thank you for your attention!!




