Index

A

Absorption coefficient 60
Abrupt p-n junction 61
Amorphous 15
Amphoteric impurity 33
Avalanche breakdown 194
Avalanche photodiode 220
B

Base width modulation 285,295

Bipolar junction transistor 260

(see also real transistor)
characteristics 280
current components 314
dc parameters 273
Ebers Moll model 278
Gumme-poon model 309
energy band diagram 323
equivalent circuit 417
fabrication 114
minority carrier distribution 171
models of operation
switching 200
terminal currents
turn-off time 302
turn-on time 304

Body factor 383

Breakdown 266
avalanche 194
Zener 197

Built-in field 78

Built-in potential 107

C

Carrier concentration 29
intrinsic 23
extrinsic 30

Channel length modulation 350

Charge control equations 299

Charge coupled devices

Charge neutrality equation 48

CMOS 394

Compensation 50

Conductivity 50

Constant source diffusion 150

Continuity equation 75
Covalent bond 14
Critical electric field 195
Crystal growth 1
Czochralski 115
float zone 115
Crystal structure 15
co-ordination number 16
cubic lattice 16
lattice constant 16
packing efficiency 16
primitive unit cell 16
tetrahedral radius 16
Crystalline solids 14
Czochralski growth 115
D
Degenerate semiconductor
Depletion layer capacitance 362
DIAC 416
Diffusion 119
current 22
drive-in 122
equation 5
length 16
pre-deposition 122
Diffusion capacitance 206
Diluteness condition 13
Diode 3
(see also p-n junction)
Diode equation 216
Doping 1
Drift velocity 47
E
Early effect 289
Early voltage 295
Ebers Moll model 278
Effective mass 25
Einstein relation 74
Electron-beam lithography 132
Emitter crowding 287
Energy bands 2

Energy band diagram 23
BJT 260

Insulator 1



Metal 1,

MOS capacitor 140

Ohmic contact 133

p-n junction 60

schottky diode 149

semiconductor diode 149
Epitaxial growth 127

chemical vapour deposition 127

hetero epitaxy 127

homo epitaxy 127

molecular beam epitaxy 128

organometallic vapour phase epitaxy
128

vapour phase epitaxy 128
Equivalent circuit 207

BJT 260

JFET 338

MOSFET 338

p-n junction 149
Etching 118
Excess carriers 118

life time 113
Extrinsic generation 113
Extrinsic semiconductor 30
F

Fabrication 1
BJT 260
CMOS 135
capacitor 129
diode 3
JFET 338
MESFET 338
MOSFET 338
planar process 119
resistor 246
sequence 115
Fermi-Dirac distribution function 12
Fermions 13
Field effect 59
Field effect transistor 338
(see also junction field effect transistor)
Figure of merit 205
BJT 260
JFET 338
MOSPET 338
Float zone process 115
Free electron 29
Free particle 6

G

Graded p-n junction 150

Grading constant 149

Gradual channel approximation 346
Grain boundary 15

Gummel number 310

Gummel plot 283

Gummel Poon model 337

H

Hall effect 56
Haynes Schockley experiment 81
HBT 425
Heisenberg's uncertainty principle 3
Hetero junction 424
High field effects 350
High level injection 63
Hole current 27
|
Ideality factor 181
IGBT 426
characteristics 416
Indirect band gap 24
Injection efficiency 264
Insulator 16
Integrated circuit 1
Intrinsic generation 28
Intrinsic level 39
Intrinsic semiconductor 30
lon implantation 119
lonic bond 14
Isolation 1
dielectric 129
local oxidation of silicon (LOGOS)130
p-n junction 129
silicon on insulator 129
trench 130
Junction Capacitance 192
Junction field effect transistor 260
(see also real JFET)
channel conductance 137
characteristics 174
cut off voltage 344
equivalent circuit 351
fabrication 1
figure of merit 205
gradual channel approximation, 380
pinch-off voltage 396
principle of operation 3
real JFET 350
saturation voltage 342



threshold voltage 344 substrate bias 339

K square law model 339
. velocity saturation 358

Kirk effect 283 MOS systems 359

L real 370

Laser diode 428 oxide charges 338
population inversion, 429 Metal semiconductor contact 338
structure 430 characteristics 279

Lattice scattering 127 rectifying 189

Life time 113 ohmic 171
minority carriers 31 Metal semiconductor field effect transistor 338

Light emitting diode 220 (see also MESFET)

Linear rate coefficient 120 Metallic bond 14

Linearly graded junction 150 Metallization 119

Lithography 119 Miller index 19
electron beam 115 Minority carrier extraction 194
photo 131 Minority carrier lifetime 113
X-ray 118 Minority carriers 65

COCOS 128 Mobility 31

Low level injection 63 Molecular bond 15

M L . MOS capacitor 359

Majority carriers 31 accumulation 361

Masking 121

band bending 383

charge density 389

characteristics 393

depletion 341

flat band voltage 370

inversion 372

oxide and interface charges 338

strong inversion 364

threshold voltage 368
MOSFET inverters 338

Mass action law 41

Mean free time 41

MESFET 338
depletion 340
enhancement 353
fabrication, 338
mobility models 358
pinch off voltage 354
threshold voltage 344

MOSFET 338
body factor383 N
bulk charge model 383 Non-degenerate semiconductors 1
channel length modulation 338 10

characteristics 341
control of threshold voltage 344
effective mobility 341

Ohmic contacts 133
Oxidation 136

electrostatic discharge 387 P

equivalent circuit 351 P*n diode 188

fabrication 338 Parabolic rate coefficient 120
figure of merit 351 Phonons 13

hot electron effect 386 Photoconductivity 61
handling 387 Photo detector 219

inverter 392 Photo diode 253

principle of operation 340 avalanche 194

real MOSFET 338 Photons 13



Photolithography 131

Photo voltaic effect 216

Planar process 119

p-n junction 60

(see also real diodes)
abrupt 69
biasing 129
break down 194
built-in potential 151
characteristics 174
charge density 192
depletion layer capacitance, 192
electric field 125
energy band diagram 153
equation 120
equivalent circuit 207
fabrication 114
graded 150
junction capacitance 129
potential 132
punch through 179
storage capacitance 186
under thermal equilibrium 116

Poly silicon gate 373

Population inversion 429

Potential wall 8

Potential well 6

Pre-deposition 122

Projected range 126

Punch through 198

Punched through diode 198

Q

Quantum mechanics 2
postulates 4

Quasi-Fermi levels 13

R

Real diode 179

characteristics 179

generation recombination current 25
high level injection 171

Real JFET 379
breakdown 379
channel length modulation 383
high field effects 350
temperature effects 350

Real transistor 283
avalanche multiplication 283
early effect 285

emitter crowding 287
Kirk effect 289
punch through 385
Recombination mechanisms 29
Auger 68
direct band to band 24
indirect 24
trap-aided Auger 69
Richardson-Dushman equation 212
Scattering mechanisms 113
carrier carrier 113
lattice 113
neutral impurity 113
Schottky diode 213
Schrodinger equation 5
Segregation constant 116
Semiconductor 116
compound 1
degenerate 2
direct band gap 24
elemental 1
excess carriers 31
extrinsic 30
indirect band gap 24
intrinsic 23
Sheet resistance 140
Silicon controlled rectifier (SCR) 417
characteristics 416
forward blocking 418
forward break over voltage 420
holding current 420
reverse blocking 420
triggering 420
turning-off 421
Solar cell 128
Solid solubility 116
Sputtering 134
Statistical mechanics 12
Bose-Einstein 12
Fermi-Dirac 12
Maxwell-Boltzmann 12
Storage capacitance 206
Storage delay time 204
Stored charge 200

T

Thermal oxidation 119

Thermal relaxation time 52
Transistor

(see also bipolar junction transistor



and junction field effect transistor)
bipolar junction 260
field effect 338

Transistor characteristics 290
common base 266
common emitter266

Transport factor 264

TRIAC 422

Tunnel diode 223

Tunneling 112

Twin tub 137

U

Uni-junction transistor 433

\Y/
Varactor diode 221

W
Wafer 115
Work function 208

X
X-ray lithography 132

z

Zener diode 211
Zone refining 146



