MOS Transistors -
Types and Symbols
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Threshold Voltage: Concept
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The Threshold Voltage
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The Body Effect

0.9

0.85 -

0.8 -

0.75 -

0.55 -

0.5

0.45 -

0.4




Current-Voltage Relations

A good ol’ transistor
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Transistor in Linear
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Transistor in Saturation

Ii | Vbps > Vgs - Vr
= T
n+ k n+
,,,,,,, Jl"'m—" -“_m‘||..,"_m .
Pinch-off



Current-Voltage Relations
Long-Channel Device
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A model for manual analysis
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Current-Voltage Relations
The Deep-Submicron Era
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Velocity Saturation
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Perspective
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I, versus Vg
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I, versus Ve

oY pammpen| 2 510 - - - r .
A = VGS=251IV
5 — -
Resistive Saturatioh
af O VGS= 2.0V
R VGS=20Y :
<
" Vpg=Vgg-Vq VGS= 1.5V
2 VGS=15 ¥ -
1F i VGS= 1 -y
....... VGS=1.0V
0p 5 0.5 1 15 5 25 % 05 i 15 2 25
Vbs(V) \bs(V)
Long Channel Short Channel



