Pressure Controlled Faucet
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Opposite behavior: Complementary Device
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MOSFET - Structure

Properties
Oxide Insulator: e .=

N_Type: Bn=

Terminals:
Source (S) Gate (G) Drain (D)

VTS S S STTSSS LTSS S S S ST TS S S ST TS S S ST S

oxide -TYPE Well
insulato r‘ ::::::

YPE Wel

®
P-TYPE: Substrate




MOSFET - Dimensions

Width (W)

VTS S S STTSSS LTSS S S S ST TS S S ST TS S S ST S




MOSFET — Operation and Modes

No current flows 1Into the gate.
Try to make current flow 1Into the
drain.
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MOSFET — Operation and Modes

VTS S S STTSSS LTSS S S S ST TS S S ST TS S S ST S




MOSFET — Operation and Modes

No current flows Into the drain.
Wrong way 1nto a PN junction.




MOSFET — Operation and Modes

No current flows Into the source.
Wrong way 1nto a PN junction.




MOSFET — Operation and Modes

For fun apply a voltage to the
gate.
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MOSFET — Operation and Modes

For fun apply
a voltage to

the gate.
J VGS
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MOSFET — Operation and Modes
Vs exceeds the PN
junctions turn on
voltage

VGS

}

Source = Gate
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MOSFET — Operation and Modes

A conducting path
exists between the
Drain and Source.

VGS

}

Source = Gate
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MOSFET — Operation and Modes

A conducting path
exists between the
Drain and Source.

VGS

Gate Drain
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® \hat is the
Resistance?




MOSFET — Operation and Modes

The Gate-Oxide-f.e.
path resembles a

capacitor.
VGS e

Gate

VTS S S STTSSS LTSS S S S ST TS S S ST TS S S ST S

® \hat is the
Resistance?




MOSFET — Operation and Modes

Capacitance/Unit Area
Cox = €ox/ oy

_}_ /
- Gate
A Drain

TS S TS TS S ST SSTS . SSSTSS
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® \hat is the
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MOSFET — Operation and Modes

Capacitance/Unit Area
Cox = €ox/ oy

OX

Gate

)

VAP TSS S LTI S SIS SSTS, SIS SIS

What 1s the
Resistance?




Resistance Calculation Vgs exceeds the

PN junctions turn
Capacitance/Unit Area: C,, = e,/t,, on voltage, Ve-
Area = W-L (from MOSFET Dimensions Slide)
Total Charge (Q=C-V): Q = (C_-W-L)-(Vvgs—V)
Charge/Zunit Length = Q/L = (C, . -W) - (Vgs—Ve)
Conductance/Unit Length = mobility-Charge/Unit Length
Conductance/Unit Length = (p,)-(C-W) - (Vgs—V,)
Resistance/unit Length = 1/(Conductance/Unit Length)
Resistance = Length-Resistance/Unit Length

MOSFET - Operation and Modes

R - L/ []-ln " COX " W " (VGS_Vt)] Capacitance/Unit Are

a 1
COX = on/tox

What is the

Resistance?




MOSFET — Operation and Modes

INnCcrease vgg

L I /

Gat-

Drain

TS S TS TS S ST SSTS . SSSTSS




MOSFET — Operation and Modes
Apply small vyg

VGS VDS o

=, 1| 1

Source = Gate -
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MOSFET — Operation and Modes

Apply 1Increase Vvyg
Current Flows

VGS Vps

i 'ps = L/ [un i Cox -W- (VGS_Vt)]
@i, = Vgs/ros = 1, Cox- (Wlh) - (Ves— V1) 'V_Ds
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