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BJTs
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MOSFETs and BJTs
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MOSFETs below VT
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MOSFETs below VT (ii)
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Surface potential and gate voltage
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MOSFETs below VT (iii)
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Surface electric field
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MOSFETs below VT (iv)
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MOSFETs below VT (v)
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MOSFETs below VT (iv)
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log ID vs. VGS
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subthreshold swing
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subthreshold swing (ii)
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what controls S ?
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off current
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off current and VT

log I
D

V
G

I
ON
~ V

G
!V

T( )
"

I
OFF IOFF ~ e

!qVT /mkBT

decreasing VT

IOFF increases
exponentially

ION increases
~ linearly

small increases in ION lead
to large increases in IOFF



Lundstrom EE-612 F06 27

ION and IOFF
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log IOFF  vs. ION 

“65nm CMOS Technology for low power applications,”
A. Steegen, et al., 2005 International Electron Devices Meeting
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below vs. above threshold
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below vs. above threshold
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below vs. above threshold
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subthreshold swing (ii)
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