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MOS transistor revisited (1)
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MQOS structure

poly gate

o —

T Gate Silicon
. EC
fy oo ¢
Y g .
{ . e ]_‘ Vs

----------------------- F— —— ] - —— - — -

E
p-substrate /— v

-
VB(E

Semiconductor Charge (C/cm 2)
o

= : ! :
[&] I , |
= ! , I
Q | ' |
107t 2 : 58 E
- Depletion ' Weak Inversion ' § @ |  Strong
- :é s . Inversion |
10"8 [ 1 i 1 \ . |
-0.5 0 0.5 1 1.5 2 2.5 3
Surface potential Wy in units of ¢

Figure 2.2: Semiconductor charge per em? vs. surface potential for a MOS structure
doped at N4 =7 x 10'% fem?.
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MOS transistor revisited (ll)
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MOS Transistor
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SYMMETRIC MOS MODEL
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Weak (vs) Strong Inversion

Device operation characterized by the
form of the current as a function of the bias
voltage between the gate and the source
terminals (Vgs)
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Conduction (vs) Saturation

Device operation characterized by the
form of the current as a function of the bias
voltage between the DRAIN and the source

terminals (Vds)
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MOS Model (above threshold):

simple and non-symmetric!

If V<0
I,,=0
If Vs> Vs —

()

If VDS < VGS - VTO

w E,E, v;
Iy = (ZJUO TOOX (VGS - VT)VDS -

V; = Vyo + GAMMA(\[PHI =V, —[PHI

£0=8.85 107 F/m is the absolute permittivity

g, = relative permittivity, equal to 3.9 in the case of Si02 (no unit)

Mos Model 1 parameters

Parameter Definition Typical Value 0.12um
NMOS PMOS

VTO Theshold voltage 0.4V -0.4V

U0 Carrier mobility 0.06m/V-s 0.02m°/V-s

TOX Gate oxide thickness 2nm 2nm

PHI Surface potential at strong inversion 0.3V 0.3V

GAMMA Bulk threshold parameter 0.4V% 0.4 V%

W MOS channel width lum lum

L MOS channel length 0.12um 0.12pum
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MOS Model (sub-threshold)
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MOS MISMATCH
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FLOATING GATE MOS (FGMOS)
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MOS CAPACITANCE MODEL

MOS FGMOS
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