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threshold voltage
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required VT
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required VT
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VT selection is a trade-off
between high on-current (low VT)
and low off-current (high VT).

High-performance (high ION):
VDD = 1.1V
VT = 0.17V (15% of VDD)

Low-power (low IOFF):
VDD = 1.2V
VT =0.52V   (43% of VDD)

60 nm node from ITRS 2005 Ed.
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VT  engineering
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(also CJ and body effect)

VT = VFB + 2! B + 2q"SiNA (2! B ) COX
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VT  temperature dependence

VT = VFB + 2! B + 2q"SiNA (2! B ) COX
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VT  temperature dependence (ii)
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eqn. (3.45) of Taur and Ning
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VT  temperature dependence (iii)
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recall

Gated doped or p-MOS with adjacent n+ region
a)  gate biased at flat-band
b)  gate biased in inversion

A. Grove, Physics of Semiconductor Devices, 1967.
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recall

Gated doped or p-MOS with adjacent, reverse-biased  n+ region
a)  gate biased at flat-band
b)  gate biased in depletion
b)  gate biased in inversion

A. Grove, Physics of Semiconductor Devices, 1967.

!
S
= 2!

B
+V

RV
BI
+V

R

W
DM

V
GS
>V

T
V
R( )

W
D

V
R

V
R V

R



Lundstrom EE-612 F06 13

backgate voltage

VT = VFB + 2! B + 2q"SiNA (2! B +VSB ) COX
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body effect

VT = VFB + 2! B + 2q"SiNA (2! B +VSB ) COX
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VT vs. backgate voltage
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substrate sensitivity
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intrinsic MOSFET C’s
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below threshold
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above threshold
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above threshold
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above threshold
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above threshold (linear)
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above threshold (saturation)
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‘Meyer model’

see:

MOSFET Models for VLSI
Circuit Simulation, N. Arora,
Springer-Verlag, 1993
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intrinsic MOSFET C’s
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about MOSFET capacitances
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1) charge conservation problems

2) ‘charge based models’

3) capacitance matrix

4) non-reciprocal capacitances

5) short channel effects

6) non-quasi-static effects
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more information on capacitances

MOSFET Models for VLSI Circuit Simulation,
Narain Arora, Springer-Verlag, 1993
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extrinsic MOSFET C’s
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