Cambridge University Press & Assessment

978-1-107-03041-1 — Fundamentals of Ultra-Thin-Body MOSFETs and FinFETs

Jerry G. Fossum , Vishal P. Trivedi
Index
More Information

Index

accumulation 15-21
back-surface 124, 170
charge density 19, 93
in floating body cell 97-100

band/subband 25-30, 53-58
bending 25
diagram 26
energy 26, 55
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V, control 115

body/UTB thickness 13
DICE dependence 48, 51
mobility dependence 68
QM-effect dependence 25, 53
SCE dependence 33, 35, 116

Boltzmann’s constant 19

BOX 1, 89, 103
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thin 4, 101, 103, 120

bulk (or volume) inversion 14, 20,
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body 16, 107
C-V characteristics 14, 93
depletion 16, 17
fringe 89
gate 60, 159
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inversion-layer 39, 159
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charge dynamics 93
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charge sheet 13, 16, 31, 42
CMOS 1, 31
high-performance 37, 120, 130
low-power 37, 120, 128
scaling 1, 30, 78
speed 46, 66, 92, 160
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Debye length 15, 79
delay time 52, 91, 108, 161
density of states 14, 25, 56
effective 26, 57
effective-mass 26, 57
depletion
approximation 13, 15
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charge 15, 39, 73
region (or layer) 31

DIBL (drain-induced barrier lowering) 32

in DG FinFET 34, 166

in FD/SOI MOSFET with thick BOX 105,

112, 116

in FD/SOI MOSFET with thin BOX 122, 125
DICE (drain-induced charge enhancement) 46

dielectric permittivity 89, 91, 166
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eigenfunction (QM wave function) 54, 55
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eigenvalues (QM energies) 26, 55
energy gap (see bandgap)

Fermi-Dirac distribution function 14, 54
Fermi level 95, 100

Fermi potential 13, 32

flat-band voltage 13, 35

floating-body effects 94

fully depleted body 1, 95

gate capacitance (see capacitance)
gate length 1, 78
gate work function 13
gate-oxide
capacitance (see capacitance)
charge 13
thickness 13
gate-source/drain overlap 78
gate-source/drain underlap 8, 78
capacitance 89
design 128, 165
effective channel length 79
performance 92, 179
V, adjustment 37, 176
Gauss’s law 15, 16
GIDL (gate-induced drain leakage) 82
gradual channel 39, 48, 93
ground plane 1, 125

high-field region 47
high-k dielectric 165

inversion
bulk (see bulk (or volume) inversion)
moderate 17
strong 17, 39, 42, 82
surface 64, 65
weak 17, 37,42, 79
inversion-layer 17
capacitance (see capacitance)
charge centroid 24, 31, 56, 125, 158, 159
charge density 15, 43
thickness (see inversion-layer charge centroid)
ITRS (SIA International Technology Roadmap for
Semiconductors) 1

lateral source/drain doping profile/gradient 37, 84,
176
leakage current 82
drain (see GIDL)
gate (see tunneling current)

Matthiessen’s rule 73
Maxwell-Boltzmann statistics 26
midgap (work function) gate 34, 116, 165
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mobility (see carrier scattering)
MOSFET

ADG (asymmetrical double-gate) 12, 23,

34,154
IG (independent-gate) 12, 14, 23, 173

SDG (symmetrical double-gate) 12, 14, 22, 154

SG (single-gate) 11, 14, 22
TG (triple-gate) 4, 138

off-state current 5, 145
on-state current 5, 14, 51, 143
oxide

buried 1

gate 13, 165

parasitic BJT 95
parasitic capacitance (see capacitance)
partially depleted body 1, 95
Planck’s constant 26
Poisson’s equation 16, 42, 53
potential
electrostatic 17, 43
surface 15, 42
propagation delay (see CMOS speed)

quantum effect 25, 53
on gate capacitance 53, 60
on inversion charge 53, 56
on mobility 71
on threshold voltage 25
quasi-Fermi level 95, 100
quasi-static approximation 93

random dopant fluctuation (RDF) 35
ring oscillator (see CMOS speed)

Schrédinger wave equation 26, 53
short-channel effect 1, 31

control 33

in DG FinFET 34

in FD/SOI MOSFET with thick BOX 116
in FD/SOI MOSFET with thin BOX 124

in TG FinFET 34
scale/natural length 32
SOI 1
SRAM 96, 176
straggle 37, 78, 152, 181
subthreshold slope 11, 110
surface potential (see potential)

thermal voltage 20

threshold voltage 13, 15
adjustment via S/D doping 37, 176
in long-channel ADG MOSFET 82
in long-channel SDG MOSFET 37

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781107030411
www.cambridge.org

CAMBRIDGE

Cambridge University Press & Assessment

978-1-107-03041-1 — Fundamentals of Ultra-Thin-Body MOSFETs and FinFETs

Jerry G. Fossum , Vishal P. Trivedi
Index
More Information

210 Index

threshold voltage (cont.)
in long-channel thick-BOX FD/SOI MOSFET 37
in long-channel thin-BOX FD/SOI MOSFET 23
increase from QM effect 26
lowering from 2-D effects 31
random-dopant effect 35

transcapacitance 52, 93
tunneling current

gate 166

junction 116, 151

wave function (see eigenfunction)
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