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Absorption edge, 382
Aging phenomena, 213-221
Antireflection coatings, 451-452
Applications

ferrites, 170-171

inductors, 177-183

microwave, 184-186

garnets, 184
power material, 175-177

Barium titanate (BaTiO,), 191,
201-204, 207-208, 214-218,
222-227, 242, 250

Birefringence, 390-398

linear, 438-439
memory, 399, 438
Pockel's effect, 398
quadratic, 438

Bose condensation., 502

Brewster's law, 386

Bubbles, magnetic, 186

Capacitors (see also Dielectrics),
191-265, 336, 340
applications, 260-264

[Capacitors]
BaTiO,, 191, 214-218, 221-227,
242, 250
dielectries, 197-213
dise, 193
internal electrode, 195-197, 228-
230, 240-244
mechanieal reliability, 88
multilayer, 191-194, 197-213
processing, 224-251
screen-printed, 340
structure, 192-194
terminations, 244-245
testing, 246-248, 251-254, 257
Ceramic capacitors (see also
Dielectries, Multilayer ca-
pacitors)
Ceramic packaging, 1-44
Cerampic, 470
Chip joining, 23-27
Coherence length, 497-498, 502
Color filters, 460-461
Compensator, 397
Composites, 49, 92-111
connectivity, 94-95
design principles, 93
diced, 104-105, 125-127
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[Composites]
extruded, 121-125
fillers, 117-120
hydrophones, 96-100
phase continuity, 94-111
poling, 128
processing techniques, 95-96
properties, 93
Conductors, 321-335
bismuth oxide, 324
copper material system (CMS),
333-335
glass-bonded, 324
gold, 329-333
migration, 323
mixed-bonded, 325
oxide-bonded, 324
solder leaching, 322
Cooper pairs, 500, 502, 514, 516
Critical angle, 384
Critical current density, 496,
498-499, 508-509, 518
Critical magnetic density. 496
Critical magnetic field, 498, 508,
512
Curie point, 377

Defect processing, 63-69
Diamagnetism, 493
Dichroic absorption, 386
Dielectrics (see also Capacitors),
197-213, 336-342
aging phenomena, 213-221
BX, XTR, 198
capacitors, 336
constant, 191-192
crossovers, 336-339
dielectric constant K, 337
degradation, 221-224
encapsulants, 336, 341-342
expansion mismatch, 338
high K, 198
intermediate K, 198
lead titanate, 209-211
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[Dielectries]
multilayers, 198, 336-339
NPO, 198
PbTiO;-PbZr0O;, 210
PZT, 210, 218
relaxor, 210-212, 219-221
strontium titanate, 208-209, 214,
221
temperature compensating, 198
thermal expansion coefficients,
338
Z5U, 198, 203, 264
Z5V, 198, 205
Dispersion, 381
Displays, 472-478
matrix, 477-478
segmented, 472-476
thin-film transistor, 477-478
Doctor blading, 4-7, 22, 231, 233
Double refraction, 386

Electron-phonon coupling, 501,
513, 515, 517
Electrostriction, 49-50, 379
materials, 129-137
strain, 398
Electrostrictors, 130-134
devices, 134-137
Electro-optic ceramics, 371-375
Electro-optic effects, 397-400
coefficients, 397, 441-442
Kerr chart, 394, 397
Expansion mismatch, 328, 338

Fericon, 470-471
Ferpic, 469-470
Ferrimagnetism, 149-150
Ferrites, 150
applications, 170-171
atmospheric equilibrium, 164
chemical considerations, 151
firing, 164
hard, 183-184
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[Ferrites]
hexagonal ferrites, 162
high temperature site prefer-
ence, 158

history, 147-148
inductors, 177-183

jonic radii, 156

kilns, 164

magnetic moments, 152-153
memory cores, 186

metal jon distribution, 157

microwave ferrites, 162, 169,
184-185

Mn-Zn, 153-154

non-conventional processing,
167

permanent magnet ferrites,
porosity, 160
power material, 175-177
power transformers, 171-177
processing, 163-169
recording head, 183
sintering aids, 154
zine ferrite, 156-157
erroelectric ceramics, 375-380,
427
Curie point, 377
electrostriction, 379
hysteresis loop, 378, 428-429
perovskite structure, 375-377
piezoelectries, 379-380
poling, 377, 379, 420
Jsyroelectrics, 379
*emanent polarization, 379
switching, 430-431
rromagnetism, 148-149

169

esnel's formula, 382-384
ms, 503, 511

ing, 164, 354

urnout, 354

ws (defects), 63
wctography, 51-52, 59-63
icture, 48, 51-52, 70-74,

148-149

igins, 64-69

Fracture mechanics, 53-56
measurements, 56-58
grain size, 59, 73

Garnets, 151,
Goggles, 462

162, 184

Hermetic seals, 35-36
Hot pressing, 410-412
Hydrophones, 96-100
Hysteresis, 216-219, 378-379

Index of refraction, 381
Inductors, 177-183, 187
Internal electrode, 195-197.
244
base metal, 196
fugitive electrode, 197
palladium, 195
silver, 196
Internal stress, 74
Ion implantation, 448-449

Kerr chart, 394, 397
Kilns, 164
Kirkendall diffusion, 330- 333

Lead titanate, 9

Light, 380-397
dispersion, 381
index of refraction, 382
Kerr chart, 394
reflection, 382-385
refraction, 382-385
Snell's law, 382

Linear gate arrays, 465-467

Magnetic ceramics
frequency-loss, 174
frequency-voltage, 172-174
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[Magnetic ceramics]
future developments, 187
grain size effects, 159
high-frequency materials,
161-162
inductors, 177-183
magnetization curve, 171
microstructural considera-
tions, 159
Magnetic domains, 149
Magnetic recording, 185-186
Matrix displays, 477
Medical imaging, 120-126
Memory cores, 188
Microstructural effects, 70-74
Microwave ferrites, 162, 169
Mn-Zn ferrite, 153
Modulators, 461-469
Multilayer capacitor, 197-213,
240- 244
dielectric, 197-213
BX, XTR, 198
defect sources, 260
fabrication, 231
high K, 198
intermediate K, 198
internal electrode, 228-230,
240- 244
low-firing formulations, 205-206
NPO, 198-199
processing, 224-257
temperature compensation, 198
Z5U0, 198, 200
Z5V, 198, 200
Multilayer ceramic technology.
16-27
processing, 224-251

Optical density, 389
Optical modulator, 459
Optical retarders, 390-397

Packaging
ceramic, 1-44

Index

[Packaging]

ceramic and metal materials,
39-40

chip joining, 23-27

cooling, 36-37

doctor blading, 4-7

future trends, 40-42

hermetic seals, 35-36

IBM system technologies, 10-15

Micromodule Project, 2-7

module function, 28-39

multilayer ceramic technology,
16-27

power distribution, 32-34

stress, 25-27

tape-automated bonding, 24

wire bonding, 24

PbTiO;-PbZr0,, 210
Permeability, 159-160
grain size effects, 159
porosity, 160
Perovskite, 375-377
Photochromic effect, 451-452
Piezoelectric, 379-380
ceramics, 45-145
composites, 49, 92-94
converse, 380
critical fracture toughness, 58
defect processing, 63-69
direct, 380
dynamie strength, 88-90
fatigue, 85, 89-91
slow erack growth, 85-88
flaws (defects), 63-69
fractography, 51-52, 59-63
fracture, 48-49, 51
fracture analysis, 76-85
fracture energy, 70-75
fracture mechanies, 53-56
internal stresses, T0-75
microstructural effects, 70-74
processing, 63-69
strength, 51, 59-63, 69-74
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[Piezoelectric]
tensile strength, 62
time-dependent processes, 85
slow crack growth, 85-88
transducers, 92-93
PLZT, 373
antireflection coatings, 453-454
atmosphere sintering, 413-415
bandgap, 445-449
chemical precipitation, 408-410
chemical properties, 418-424
compositions, 400-406
dielectric properties, 431-432
electrical properties, 427-431
electro-optic coefficients,
441-442
electro-optic properties,
438-441
fabrication, 410-417
goggles, 462
hot pressing, 462
ion implantation, 448-449
matrix displays, 447-478
mechanical properties, 433-
438
optical retarders, 390-399
phase diagram, 406-408
photoassisted domain switch-
ing, 445-448
photochromic effect, 451-452
photorefraction, 449-451
photosensitivity, 448
porosity, 436
process flow, 409
segmented displays, 472-476
shutters, 461-469
strain, 425
surface deformation, 445
thin film, 478-480
vacuum sintering. 416-417
voltage-variable filter, 474-
476
Pockels' effect, 398-399
Polarization, 385-397
birefringence, 390-397
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[Polarization]
Brewster's law, 386
dichroic absorption, 386
domain patterns, 420
double refraction, 386
optical density, 389
optical retarders, 390-397
polarizers, 387
scattering depolarization, 398
Polarizers, 387
Poling, 111-117
corona, 116
Porosity, 436
Power transformers, 171-177
Printing, 348-353
attack angle, 348
downstop, 348
durometer, 348
emulsion, 348
flood, 348
peel, 348
snap-off distance, 348
Processing, 63, 69, 163-169
microwave ferrites, 169
nonconventional, 167-169
permanent magnet ferrites, 169
PZT, 210, 218, 372
off-valent, 372
resistivity, 373

Recording
magnetic, 185-186
magnetic bubbles, 186
media, 185-187
Reflection, 382-384
Refraction, 382
Fresnel's formula, 382-384
Relaxor, 210-212, 219-221
Resistors, 312-321
bismuth ruthenate, 314
composition blending, 315
laser trimming, 316
ohms per square, 315
pyrochlore, 313
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[Resistors]
ruthenium dioxide, 314
temperature coefficient of resis-
tance (TCR), 312
Rheology, 345

SAW (Surface Acoustic Wave),
408
Screen printing, 308
Segmented displays, 472-476
Shutters, 461-469
Silicon carbide varistors (see
also Varistors), 285-303
Snell's law, 382
Spinel, 150-151, 154-156
ionic radii, 156
zine ferrite, 156
Stereoviewing devices, 468
Strain-optic effect, 398
Strontium titanate, 208-209, 214
Substrate, 346
alumina, 346
Superconducting magnets, 495
Superconductivity, 493-518
anisotropy., 508, 514-515
antiferromagnetic interaction.
516
BCS theory, 499-500, 513-514
Bose condensation, 502
coherence length, 497-498,
502, 512
Cooper pairs, 500, 502, 514,
516
coulomb repulsion, 501
critical current density, 496,
498-499, 508-509, 518
eritical magnetic field, 496,
498, 508, 512
cerystal structures, 504-506
diamagnetism, 493
electron-phonon coupling, 501,
513, 515, 517
energy gap. 497, 502, 510
excitonic, 502, 515

Index

[Superconductivity]
Fermi-surface instabilities,
513
films, 503, 511
flux lines, 498-499
flux quantization, 516
heavy fermion, 500
hysteresis, magnetic, 509-510
inhomogeneity, 517
isotope effect, 499, 511, 515
Josephson junction, 496, 511
La,-xSrxCu0,-y, 503-518
London penetration depth, 497
Meissner effect, 497, 508-509
phonons, 3500, 502, 513, 515,
518
plasmon, 516-517
pressure, 510
specific heat, 499, 509
SQUIDS, 496, 511-512
Sommerfield constant, 499
superconductive glass, 517
transition temperature, 493, 501,
506, 507
tunneling, 510-511
Y-Ba-Cu-0, 503
Surge protection, 282-287
clamps, 283-287
crowbar devices, 282-283
Surges, 276-277
lightning, 280
switching, 280-282

Tape-automated bonding, 24
Thermal expansion coefficients,
308
Thick-film materials, 307-369
Thick-film technology, 307-369
binder, 310
conductors, 309, 321-335
dielectrics, 336-342
firing, 354
functional phase, 310
intermediates, 310




Index

[Thick-film technology]
laser trimming, 357-367
nitrogen-firable compositions,

311
printing, 348-353
processing, 346-369
resistors, 309, 312-321
rheology, 345
vehicles, 310-311, 342-345

Thin-film PLZT, 478-480

Total internal reflection, 384

Transducers
ceramics, 50-51, 52-55
composites, 92-94
failures, 76-85
medical imaging, 120-126
ultrasonic arrays, 127-128

Varistors
applications, 298-303
silicon carbide, 286-287
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[Varistors]
zinc oxide, 275-276, 287-303
Vehicles, 310-311, 324-345
pseudo-plastic, 344
thixotropic. 344
viscosity, 343-344
Voltage-variable filter, 474-476

Weircasting, 232
Wire bonding, 24, 326

Zinc oxide varistors (see also
Varistors) ., 285-303
capacitance, 293-295
electrical conduction, 295-296
equivalent circuit, 293-295
hole creation, 296, 298
microstructure and fabrication,
288-293
Zinec ferrite, 156



