INDEX

2d & 3d oxidation 78

(100) and (111) orientation 35
{311} defects 139, 143, 144
+1 model 139

AC sputter deposition (RF sputter deposition) 172
accelerator (ion implantation) 125

activation (electrical activation) 10, 97, 140
aerial image 201, 207, 218

ALD (atomic layer deposition) 164

alignment 213

analyzer (ion implantation) 124

anomalous diffusion 142, 144

antenna effect 270

antenna ratio 270

APCVD (atmospheric pressure cvd) 148

APF (advanced patterning film) 244

area defects 42

arrival angle distribution 176

ashing 6

att-PSM (attenuated phase shift mask) 233, 235

BARC (bottom anti reflective coat) 293
barrel etcher 261

BCC (body centered cubic) 33

BEOL (back end of the line) 276

bias sputtering 177

bird's beak 5, 65

Boltzmann approximation 116

Bragg reflector (A/4 Bragg reflector) 250
Bravais lattice 32

bridging oxygen 62

BTS (bias temperature stress) 88
Burgers vector 40
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CMOS process flow 3

CMP (chemical mechanical polishing / planarization) 7
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CV characterization of Si 81
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dislocations 40

DoF (depth of focus) 230, 231
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EBDW (electron beam direct writing) 249
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electrical activation (activation) 10, 97, 140
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EGS (electronic grade silicon) 44

electronic stopping power 132, 134
ellipsometer 95

emitter push 112

end point detection 264, 265

enhanced diffusivity 106

EOR defects (end of range defects) 133, 138
error function (complementary error function)103
etching 253

EUV /EUVL (extreme UV lithography) 250
evaporation (pvd evaporation) 165

excimer 191

extractor (ion implantation) 123

extrinsic stacking fault 42

far field approximation (Fraunhofer approximation) 221
FCC (face centered cubic) 33

FEOL (front end of the line) 25

Fick's laws 98

final bake (or hard bake) 211

fixed oxide charge 79, 87

Fraunhofer approximation (far field approximation) 221
Frenkel pair 36

FSG (fluorine-doped silicon gas) 291

fused silica 62

g-line / i-line / h-line190

g-line / i-line photoresist positive process 204
gate stack formation 16

gettering 42, 43

growth rate (oxide) 70

h-line / g-line / i-line 190

halide species 256

hard bake (or final bake) 211

HDMS (hexamethyldisilane) 209
HDPCVD (high density plasma cvd) 162
Henry's law 68

high density plasma systems (ion milling) 263
hillocks 285

Huygens-Fresnel principle 221

hydrogen anneal 30, 287

hydroxyls 63



i-line / g-line / h-line 190

imbalanced pattern 247

immersion lithography 239

inactive resin 203

inhibitor 260

interface trapped charge 79, 87

intermediate / global interconnects 276, 284
interstitials 36

intrinsic point defects 36

intrinsic stacking fault 42

ion enhanced etching 259

ion enhanced etching model 274, 275

ion enhanced inhibitor etching 260

ion milling (high density plasma systems) 263
ion trajectory distortion due to resist charging 269
ionized sputtering 185

kurtosis 130

latent image 201

LDD (lightly doped drain) 19

lens pupil function 223

light contrast (aerial intensity contrast) 230
line defects 40

lithography 188

loading effect 268

local interconnects 276, 278

LOCOS (LOCal Oxidation of Silicon) 4, 65
LPCVD (low pressure cvd) 157, 183

magnetron sputtering 177

mass action law 117, 118

Massoud model 73

maximum pull rate / speed 46, 56, 57, 58
metallic contaminant removal 11

MGS (metallurgical grade silicon) 44
micro trenching 269

micro-loading effect 268

miller indexes 34



miller planes 34
mobile ionic charges 80
MTTF (median time to failure) 298, 299

NA (numerical aperture) 51, 216

nano imprint lithography 251

network formers (substitutional impurities) 63
network modifiers (interstitial impurities) 63
nitridation 89

non bridging oxygen 62

non conformality 13, 146, 169

nuclear stopping power 132, 133

OAI (off axis illumination) 233, 234
objective lens 222

OPC (optical proximity corrections) 233, 236
optical emission spectroscopy 264

overlay 21, 213

oxidation 61, 64

oxidation enhanced ( / retarded) diffusion 110
oxide trapped charges 80

PAC (photo active compound) 203

pad mask (patch mask) 246

PAG (photo acid generator) 206

parallel plate etcher 262

passivation layer 260

patch mask (pad mask) 246

PEB (pre exposure bake, or soft bake) 206, 210, 211
PECVD (plasma enhanced cvd) 14, 158, 184
photo masks 191

photoresist 188, 203, 205

photoresist application (resist application) 210
photoresist development 202

physical etching (sputtering) 258

pile up 77, 108

plasma damage 270

plasma etching (dry etching) 255, 256
plasma oxidation 93

PMD (pre metal dielectric) 291

point defects 36

point defects concentration 54,55

point source deposition rate 166



polygranular cluster 300

polysilicon 16

precipitates 43

projected range 127

projection printing 193, 197, 199
proximity printing 193, 195

PDM (phase shift mask) 233, 235
pull rate / speed (see also maximum pull rate) 46, 56, 57, 58
PVD (physical vapor deposition) 147
PVD evaporation 165

PVD sputtering 170

QBD (charge-to-breakdown) 89

radiation damage 270

radical oxidation 92

Rayleigh criterion 231

reaction controlled regime 70

reaction rate (oxide) 70

reactive sputter deposition 177

reduction reticles 191

registration 21, 213

resist application (photoresist application) 210
resist contrast 208

resist resputtering 269

resolution 51

resolution limit 195

resolution limit of coherent imaging 224, 227
resolution limit of partially coherent imaging 228, 229
RET (resolution enhancement techniques) 233
reverse annealing 140

reverse micro-loading effect 268

reverse short channel effect 144

RF sputter deposition (AC sputter deposition) 172
RIE (reactive ion etching) 262

RTO (rapid thermal oxidation) 91

RTP (rapid thermal processing) 89, 92

SADP (self aligned double patterning) 242
SALICIDE (Self Aligned siLICIDE) 27, 279
scalloped edges 293, 296

scanner 199, 200, 210

Schottky diode 18, 281



screw dislocation 53, 54

scribe lines 21, 200

segregation 108

segregation coefficient 47, 59, 60, 76
selectivity 253

SEM (scanning electron microscope) 51, 52
sheaths 159, 160

short channel effect 18

shunt 286

silicide 26, 278

silicon oxidation equipments 90

SIMS (secondary ion mass spectrometry) 114
skewness 130

slurry 7

small planar source deposition rate 167
SOD (spin on dielectric) 15

soft bake (or pre exposure bake) 210

SOG (spin on glass) 15

solid solubility 43, 97

solvent 203

SPA (slot plane antenna) 93

spacers formation 22

spanning grain 300

SPE (solid phase epitaxy) 136

sputter deposition (pvd sputtering) 26, 170
sputtering (physical etching) 258
sputtering yield 175

SRAF (sub resolution assist features) 237
SSRM (scanning spreading resistance microscopy) 115
stacking faults 42

stagnant layer 66, 152

stepper 199, 200, 210

STI (shallow trench isolation) 6

sticking coefticient 169

stopping power 128

straggle (standard deviation) 127, 130
supersaturation 111, 143, 144

T (time delay) 289

tddb (time dependent dielectric breakdown) 88
TED (transient enhanced diffusion) 141, 142, 143, 144
TEM (transmission electron microscope) 51, 52
thermal budget 12

thermal reflow 212

thermoionic emission current 282

throughput 192

time delay (1) 289

TMAH (tetra methyl ammonium hydroxide) 211
transmission function 221



tungsten plugs (W plugs) 283
tunneling regime 282

UFU (undoped fluorine undoped) 291

vacancies 36

vias 276

voids 285

volume defects 43

W plugs (tungsten plugs) 283
wet etching 254
Wolff rearrangement 204

yield (sputtering yield) 175



