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aberration 14 coherency factor (o) 24
acceleration voltage 119 comb probe printer 150
acid-catalyzed reaction 221 compact (SR) ring 77
aerial image 220 conductive coating material 263
AFM (atomic force microscopy) 263, 291 confocal method, system 280, 283
air bearing 93 contact aligner 11
airborne contamination 97 coulomb interaction effect 142, 152
aligner (also called a stepper) 278 critical dimension (CD) 7, 128, 160, 173, 278
alternating phase-shift mask 22 58 cross-linking 115
amorphous mask 207 CVD (chemical vapor deposition) 126, 144, 266
anti-reflection coating (ARC) 35, 36, 93, 99
ArF (argon fluoride) 128, 159 data conversion 152, 172
ArF excimer laser resist 250 defect inspection 278, 291
ASIC {application specific integrated circuit) 139 deflection aberration 111, 129, 159
attenuating phase-shift mask 29 depth of focus (DOF) 7, 16, 58, 160, 282
Auger effect 66 design rule 278
Auger electron 66 DESIRE process 2685, 267
automated mask inspection system (AMIS) 297 diazonaphthoquinone (DNQ) 213, 216, 226, 265, 267
die-by-die alignment 39, 56, 94
BAA (blanking aperture array) 151 die-to-database inspection 56, 291, 294
backward scattering 112, 123 die-to-die inspection 291, 294
beam blur 130, 142, 164 diffusion range 245
beam lifetime 77 direct writing 107, 128, 139, 188
beamline 81, 96 dissolution rate 26, 240
Bethe approximation 180 DNQ-PAC 221, 226
bit map 174 donut-problem 209
bleaching 20 dose modulation 172, 180, 185
BPSG (boron-phosphorus silicate glass) 243 double Gaussian 180
double-exposure method 95
CAD (computer aided design) 165 DQ/N resist 214, 226, 265
calixarene 115 drain 126
capacitor § DRAM (dynamic random access memory) 3, 128, 140,
carboxilic acid 15 188
CCD (charge-coupled device) camera 282, 288, 300 dry-development 213, 264, 271
CD control - see also critical dimension 98 dual-focus optical system 91
cell projection (CP) 129, 139 DUV (deep-ultraviolet lithography) 13, 22, 214, 234, 314
channeling mask 207 dyed resist 35
charge up 280 283 dynamic correction 131

chemical filter 33
chemical-amplification (chemically amplified) resist (CAR) EBES™ 158

26, 112, 214, 221, 236, 251, 261 einzel lens 123
chromatic aberration 131 electron-beam (EB) lithography 107
clear defect 309, 313 electron-beam lithography system 147, 185
CMOS (complementary metal oxide semiconductor) 1 electron-beam resist 252
CMP (chemical mechanical polishing) 133, 288 energy intensity distribution (EID) 123
coarse graining 112 energy spread 109, 131
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excimer laser lithography 235

ferroelectric random access memory (FRAM) 6
finite impulse response (FIR) filter 301
focused-ion-beam (FIB) lithography 196, 198, 309
focused-ion-beam (FIB) repair 57, 309

forward scattering 112, 123, 131, 168, 180
Fourier transformation 186

Fresnel diffraction 97

Fresnel zone plate (FZP) 91

Gaussian electron beam 107, 147, 173

GDS-II 165

GHOST exposure 184

glass-transition temperature (Ty) 217, 218, 247
global alignment 38, 94, 101

Grun range 68

G-value 112, 25§

halftone (or attenuated) phase-shift mask 22, 60, 160
hard defect 54

hexamethyldisilazane (HMDS) 215, 265, 268
high-electron-mobility transistor (HEMT) 204

HSG (hemispherical grain) polysilicon 4, 5

I/O (input/output) chamber 165

i-line lithography 225

i-line stepper 17

indenecarboxylic acid (ICA) 216, 226
inorganic resist 112

ion-beam lithography 196

ion trapping 76

iteration method 186

internal contrast enhancement layer effect 232

Kohler illumination 16

KrF excimer laser resist 238

LaBg gun 107, 133, 142, 164

laser repairer (laser zapper) 57, 309

laser writer 51, 168

latent image 220

lift-off method 112

LIGA (Lithographic Galvanoformung Abformtechnik) 259
liquid-metal ion source (LMIS) 198
low-contrast mask 97

low-energy EB lithography 119
low-energy injection 75

LSI {large-scale integration) 128, 159, 185

magnification correction 101

mark detection 200

mask {also called reticle) 140, 149, 158, 173, 185, 278
mask bias 33, 48

mask contrast 82

masked-ion-beam (MIB) lithography 196

Maxwell’s equation 70

MCP (multi-channe! plate) 285
MEBES™ 159

membrane process 86
memory cell 5

metrology 278

micro-column 147

Monte Carlo simulation 119, 180
MOS FET (metal-oxide-semiconductor field-effect

transistor) 119
M-R curve 231
multi-pass exposure 168
multibeam lithography 147
mushroom-shaped gate 204
M-value 221, 231

naphthoquinonediazide 15
near-UV 214

N-methylpyrrolidine (NMP) 246,

nonvolatile memory 6
novolac resin 218, 228
numerical aperture (NA) 11, 282

oblique illumination 29, 40, 43
off-axis alignment 39

off-axis illumination (OAI) 159
onium salt 238, 239

opaque defects 311

optical lithography 10

268

optical proximity (effect) correction (OPC)

optical-heterodyne detection 92
organic resist 112

overcoat 33

overlay 137, 145, 159, 278
overlay accuracy 8, 200

35, 50, 58, 162

PAC (photoactive compound) 216, 218, 225
PAG (photo-acid generator) 236, 248, 251

PAT method 96
pattern collapse 98
pattern modulation 181

PEB (post-exposure bake) 121, 199, 217, 238

pelliclization 57
penumbra blur 69

phase-shift mask (PSM) 22, 40, 58, 159, 293

photoelectric effect 66
photomask 50, 147, 278
piezoelectric actuator 93
planarization 9

plasma debris 69
point-spread function 180

polyhydroxystyrene (PHS) 218, 236, 265
109, 196, 236, 252

polymethylmethacrylate (PMMA)
post-bake 218
post-exposure delay (PED) effect

33, 246
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post-polymerization 256 SPM (scanning probe microscope) 291
pre-bake 215 SRAM (static random access memory) 5
projection aligner 11 stacked trench cell 5
projection ion-beam lithography 198 standing wave interference 217
projection lithography 129, 139 stencil mask 207
proximity effect 25, 33, 112, 119, 165, 180, 196 step-and-repeat (S&R) 129, 159
proximity effect correction 123, 133, 168, 172, 177, 180, stepper 13
278 stigmator 152, 156
pupil-filter technology 40, 43 STM (scanning tunneling microscope) 109, 112, 291
PZT (lead zirconium titanate) 6 superconducting {(bending) magnet 75
surface induction 231
quick turnaround time (QTAT) 139 swelling 15
swinging objective immersion lens (SOIL) 111
radiation damping 76 swinging objective lens (SOL) 111
radiochemical reaction 254 synchrotron radiation (SR) 68, 69
Rayleigh’s equation 16
reactive ion etching (RIE) 252,271 TAR (top anti-reflector} 35, 36
repair 308 t-butoxycarbonyl (t-BOC) 238, 257
resolution-enhancement technology (RET) 22,29, 40, 159 TEM (transmission electron microscope) 109, 112
retarding optics 119, 133 tetramethylammonium hydroxide (TMAH) 121,217,238
reticle 14, 50, 162, 177, 190 thermal field emitter (TFE) 107, 163
roadmap 3 throughput 129, 139, 147, 163, 175
rocking-beam method 208 through-the-lens (TTL) 39
Rutherford back-scattering spectroscopy (RBS) 269 through-the-reticle (TTR) 39
TIS (tool-induced shift) 289
SAL series resist 117, 121 tone reversal 173
scaling 3,9 top-surface imaging (TSI) 40, 215
SCALPEL (scattering angular limitation in projection tri-layer resist 264, 266
electron-beam lithography system) 147, 185 trimethyldisilazane (tri-MDS) 268
scan system (scanner) 14 T-top shape profile 33
scanning electron microscope (SEM) 107
Schottky thermal field emitter 107 ULSI (ultra-large-scale integration) 1
secondary electron (SE) 202
self-development 112 VAIL (variable axis immersion lens) 111
SEMI standard test mask 56 variably shaped beam (VSB) 128, 139, 159
serif-pattern 35 VUV (vacuum ultraviolet) 252
shaping aperture 133, 164
side-etching 52 wet-etching 51
silicon-added bi-layer resist (SABRE) 264, 266 WIS (wafer-induced shift) 289
silicon-containing resist 263, 266 working distance 111
silicon-on-insulator {(SOI} 144
silylation 266, 268 X-ray absorber 83
simultaneous transmitted and reflected (STAR) light X-ray lithography 66
system 303 X-ray mask 81, 133, 159, 308
SNR (signal-to-noise ratio) 299 X-ray mask membrane 83
SoC (system on a chip) 7 X-ray resist 252
soft defect 54 X-ray stepper 94
SOG (spin on glass) 242
space charge 130, 164, 177, 182 ZEP (resist) 98,112, 255, 258
space-charge effect 209 Zr/O/W (zirconium oxide tungsten) 111
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