Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

NAME INDEX

Acopian, S., 492n
Alpert, D., 568
Andrew, E.R., 304
Aoyagi, T., 637
Archinard, M., 603n

Baker, W.0., 631
Baxandall, P.J., 579n
Bayard, R.T., 568
Bayer, B., 632
Beranek, L., 580
Beucler, B., 418n
Bevis, S., 486

Billam, J., xxi

Billings, K., xxi, 61
Blackman, R.B., 443
Bode, H.W., 70g, 293r
Bourdon, E., 566n
Bourns, M., 493p
Bourns, R., 493p
Boyle, W.S., 631
Briiel, P.V., 574

Bragg, W.H., 541n, 565
Bragg, W.L., 541n, 565
Bridgman, P.W., 551n, 565n
Brown, R., 580n
Burns, M., xxi

Butler, J.R., 365

Caldwell, J., 418

Cerwin, S., xxi

Chase, A., xxi

Christie, S.H., 552n

Chua, L., 151n

Cohen, L.G., 617n

Cooley, J.W,, 441n
Courtney-Pratt, J.S., 634, 635
Cowles, J., 304

Cuk, S., 4461

Danielson, G.C., 441n

Danyuk, D., 320n

Einstein, A., 539n, 580n, 585,

622n, 634
Ely, D., xix
Esaki, L., 92n

Faraday, M., 583
Feynman, R., 17
Fletcher, H., 571
French, W.G., 617n

Garwin, R.L., 15n, 441n, 602n
Gauss, C.F, 441n

Geiger, H., 620n

Gertner, J., 631

Gilbert, Barrie, 304

Goldie, E.A.G., 636

Graham, M., 10n

Griesinger, D., 566n, 579n
Grover, EW., 10n

Hackman, G., 588n
Hall, E., 547n
Hamming, R.W., 443n
Harris, F.J., 443, 443n
Hayes, T.C., xxi
Heinzel, G., 443
Hergert, E., xix, 619n
Hertz, H., 622n
Higgins, R.J., 441n
Hobbs, P.C.D., xxi, 535n, 606,
619n
Hooke, R., 551
Horowitz, P., xxi
Howland, B., 418

Tams, H., 622n

Johnson, J.B., 316
Johnson, H., 10n

Kazemi, V., xxi
Keeth, G., xix
Kelvin, Lord, 51n
Kirchhoff, G., 432
Kirchhoff, G., 51n
Kjer, V., 574

Ladd, W., 639n
Lanczos, C., 441n
Larkin, J., xxi
Larkin, John, 27
Liles, W., 588n
Lin, C., 617n
Lisell, E., 565n
Lorenz, L., 51n
Lu, P, xxi
Lundberg, K., xxi

MacArthur, J.P, xix, xxi, 161,
552,598n, 610n

Maxwell, J.C., 51n, 52

McFee, M., xxi

McLeod, H., 567

Mehmed, A., xxi

Michelson, A.F., 539, 539n

Miller, J.M., 323, 415

Miller, J.W., 493p

Millikan, G.A., 636

Milliken, H., 11n, 12

Mindell, D., xix

Mouser, J.D., 159

Mulder, F., xxn

Munson, W.A., 571

Nagaoka, 51g
Neumann, G., 575g
Newton, 1., 561
Norton, E.L., 3r

Orfield, S., 580
Ott, H., 10n

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition

Paul Horowitz , Winfield Hill
Index
More Information

642 NAME INDEX

Art of Electronics — The x-Chapters

Pascal, B., 561
Pease, Bob., 143
Philbrick, G., 294ff
Pilotte, M., 305
Pirani, M., 567
Poisson, S.D., 551n
Purcell, EXM., 53n

Rayleigh, Lord., 51n
Rogalski, A., 611n
Rubin, V., 632
Rutherford, E., 620n

Salzberg, B., 622n
Scully, D., xxn
Sellers, L., 69n
Sennheiser, F., 575g
Shure, S.N., 571, 575¢g
Simmons, G., 575n
Smith, G.E., 631
Smith, W., 606n
Stern, A., xix, 440n
Streckeisen, G., 585n
Stubbs, C., 632

Tellerman, J., 546n
Terman, FE., 10n, 64n
Thévenin, L.C., 3r
Thompson, J., xxi
Torricelli, E., 566
Tranah, D., xix, xxi
Trefethen, L.N., 17
Tukey, J., 441n

von Hann, J., 443

Wheatstone, C., 551, 552n
Wheeler, H.A., 51, 64n
Widlar, Bob, 421
Widlar, R., 140n, 294
Wielandt, E., 585n
Wien, M., 51n
Williams, J., 402n
Williams, T., 203n
Williamson, R., 573n
Willison, J., 570n
Woodward, S., xxi

Zener, C., 84

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

PARTS INDEX

KEY

suffixes ff “and pages following”
footnote
graph
review section
photograph

table
tabular

=H - v B oo B

screen shot (’scope or spectrum analyzer)

boldfaceff main entry, folios following

(box) in a box

0531 (Agilent), 567, 567p

1.5KE, 527, 531, 533, 533, 534¢g

1.5KE10A, 529

1.5KE200CA, 529

1.5KE220CA, 467

1.5KEvvv, 77

1.5KExXxA, 449

1211 (Ithaco), 316n

12AX7, 294, 294

1433507C (TDK), 491s

145571201, 328p

1455N1201 (Hammond), 161

15FR020 (Ohmite), 275

15KP30A, 531, 531

1776 (Caddock), 30

1776-C68 (Caddock), 29

1786B (BK Precision), 517s

1HNKG60, 485

11305A, 95, 95, 95s

IN3595, 80, 81g, 83, 83g, 400,
400

1N4001, 86, 87, 87, 88s, 89g, 464,
465s, 467

1N4002, 80, 81g

IN4004, 85g, 497, 497s, 498,
498s, 499, 510, 511,
512s

IN4007, 467,481, 481s

1N4148, 78, 80g, 81, 81, 82¢g, 83,
84g,92,92s, 167, 509

IN4154, 165n

1N4448, 84¢g

1N4734, 250

1N4742, 499

1N4937, 89¢g

IN5221-81,76

1N5240, 76

1N5242, 497, 497s, 498, 498s

1N5245, 449

1N5271, 76

1N5400, 88s, 449

IN5554, 85¢

INS5711, 80-82¢, 84¢, 88

IN5817, 374

IN5819, 80-82¢g, 89g, 94, 250,
255,313,313g,484

IN5820, 82¢g, 449,511, 512s

IN758, 85¢g

1N914, 80-82g, 84g, 512s

IN916, 84¢g

1NB4-5035, 391

202PS1J (Littelfuse), 399

2211 (Coto), 72p

2270 (B&K), 574

241-4-10 (Signal Transformer),
465s

241-5-xx (Signal Transformer),
514,515p, 517s

241-8-xx (Signal Transformer),
514,515p,517s
241-x-24 (Signal Transformer),
465t

2486-L.3 (JDSU), 522, 522p

2801-1,485

2N2222,193n

2N2866, 165

2N2907, 295

2N3391, 146¢g

2N3553, 148¢g

2N3904, 80, 81g, 85, 86g, 105,
105g, 125, 126, 126,
127, 127, 128g, 132g,
142T, 143, 146g, 147,
148g, 149T, 207, 222,
250,514, 515p, 517s

2N3906, 86g, 105, 105g, 127,
128g, 142T, 146g, 148¢g,
149T

2N4117, 80, 81g, 180t

2N4117-19, 180, 182

2N4124, 148g

2N4126, 148¢g, 514, 515p, 517s

2N4391, 180

2N4401, 105g, 133t, 134, 135s,
136, 142¢g, 142T, 146g,
147, 148g, 149T, 193n

2N4401-03, 192

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition

Paul Horowitz , Winfield Hill
Index
More Information

644 PARTS INDEX

Art of Electronics — The x-Chapters

2N4403, 132g, 133t, 134, 135s,
136, 142T, 148g, 149T,
184, 185

2N4416, 177, 179

2N4868A, 179¢g

2N5086, 148g

2N5087, 101, 102, 120, 121, 123,
136, 142T, 148g, 149T,
184n, 186

2N5088, 106, 107, 113, 113, 114,
115,118, 119,121-123,
136, 142T, 146g, 148g,
149T

2N5089, 113, 115, 142T, 148g,
152,334

2N5210, 142T

2N5401, 142T, 146g, 148¢g, 149T

2N5457, 105g, 174, 176g, 177,
177g, 178, 179, 180g,
182, 184g, 184t, 188g,
190g, 190t, 191g, 329,
329, 330g

2N5457-58, 183¢g

2N5457-59, 175T, 177g, 178,
188n, 189¢

2N5458, 174,177, 180g

2N5459, 174, 177, 180g

2N5460, 105g, 174, 179, 329,
329, 330g

2N5460-62, 175T

2N5461, 179, 180g, 191g

2N5484, 180g, 250, 514, 515p,
517s

2N5484-6, 175T, 183¢g

2N5484-86, 176g, 178g

2N5486, 184¢g, 250

2N5550, 142T, 146g, 149T

2N5583, 165

2N5961, 142T, 148¢g

2N5962, 127g, 142T, 148¢g

2N5963, 127, 128g, 142g, 148¢g

2N5963L.S301, 142T

2N6667,511,511g,512s

2N6668, 511¢g

2N7000, 78, 193n, 197, 198¢g, 262

2N7000-02, 193n

2N7002, 198,416

2N760, 295

2N930, 295

2SA1016, 142T

2SA1162GR, 142T

2SA1175, 142T

2SA1312, 142T

2SA1514K, 142T

2SA1837, 166t, 167, 271T

2SA1859, 166t, 167, 167, 168

2SA1962, 271T

2SB1184, 149T

2SB1197KR, 142T

2SB1241, 142T

2SB1243, 148g

2SB1243Q, 142T

2SB1424, 142T

2SB1690K, 142T

2SB737, 142T

2SB74BL, 105g

2SC2412, 142T, 150g

2SC2413, 150g

2SC2712, 142T

2SC2714, 149

2SC3324, 142T

2SC3601, 142T

25C3837, 150g

2SC3906, 142T

2SC3955, 142T

2SC4082, 146g, 148g, 149T

25C4083, 150g

2SC4793, 166t, 167, 271g, 271T,
272¢

2SC4883, 166t, 167, 167, 163g

2SC5110, 148g

25C5242,271g, 271T, 272, 273g

25C6102, 142T

2SD1760, 149T

2SD1863, 142T

2SD2653, 142T

2SD786, 142T

257162, 168, 168t, 271T

25174, 174, 189, 189g, 190t

2SK1058, 168, 168t, 271, 271g,
271T, 272¢

2SK117, 183g

2SK1317, 200T

2SK1412, 200T, 201g, 412, 413t

2SK147, 180g, 183g

2SK170, 174, 175T, 177, 180g,
183, 184g, 184t, 189g,
189n, 190g, 190t, 191¢g

2STA1943, 166t, 167

2STC5200, 166t, 167

30014x (Vishay), 30
30019x (Vishay), 30
3140-0665 (Pittman), 459, 459s
34401 (HP), 389

3C90, 60

3C94, 60

3C94 (Ferroxcube), 60g
3F3, 60

3FS-216 (Tamura), 467
3FS-356 (Tamura), 510
4000B-series, 232

4069UB, 232, 233¢

4145 (B&K), 574

4179 (B&K), 579, 580

4939 (B&K), 575¢

5080.1 (Wavetek), 305
5082-0112, 89, 90, 90, 91s
5082-0180, 89, 90s
529801b02500 (Aavid), 467
530001b02100 (Aavid), 467
53100 (Murata), 425
5501-12-1 (Coto), 74p
5KP26, 281

5KP30A, 531, 531

6260D (Makita), 458p, 458s
640440 (Tyco), 22

640AA (Western Electric), 580g
6514 (Keithley), 105
6N137,29

7000 (Coto), 79

7101 (Coto), 72p

7123-RC, 493p

725B (Shibusoku), 42
731A, 587, 588

740B02, 558

740M04, 558

74429 (Wurth), 489

7474A (HP), 459n
74AUP1GU04, 232, 233¢g
74HCO04, 233

74HC1G14, 259

74HC221, 284

74HC2GO02, 259
74HC2GS86, 259
74HC4052, 396n
74HCUO04, 232, 233¢g
74LVC1G04, 262, 491, 491s
74LVC1G3157,430
74LVC1GUO04, 232, 233¢g
74LVC2G86, 262

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

Art of Electronics — The x-Chapters

PARTS INDEX 645

74L.VC3157,314, 314

74LVC86, 158

786A, 588

78105, 29

78L12, 313, 313g, 514, 515p,
517s

79L12, 313, 313g, 514, 515p,
517s

7xxx (C&K), 71, 75p

81 (Lionel), 460p

817D, 484

835C (Gordos), 72p

8761B (HP), 73p

9007 (Coto), 79, 159

90J, 25¢

93], 25¢

95J, 25¢

3157,314

A1265 (Apple), 482p, 482s, 483p
A8000sc (FLIR Systems), 592p
AB4X2X8 (Toshiba), 489, 490s
ACO5 (Vishay), 27n, 29¢g
ACPL-332,475

ACPL-772L, 487

ACPL-P346, 270

ACPL61, 262

ADS5222, 34¢g

ADS5290, 32

AD5291-92, 35

ADS5292, 34¢

AD5293, 32, 35
ADS548,421,422,422,423
ADS5686, 509

ADS598, 543, 543

ADG698, 543, 544

AD706, 390

AD7190, 585

AD7192, 545

AD7294,481T

AD734,279n, 397

AD7376, 32

AD797B, 349T

ADS8000, 358T

ADS8001, 355t, 358T

AD8004, 358T

ADS8007, 358T

ADS8009, 355g, 355s, 358T
ADS8010, 358T

ADS8011, 353, 358T

AD8O017, 358T

ADS8021, 349T

ADS8022, 349T

ADS8023, 358T

ADg027, 350T

ADS8029, 350T

ADS8031, 350T

ADS033, 348T

ADS8037, 350T

ADB8O038, 342, 342¢g, 350T

AD8045, 350T

ADS8O051, 350T

ADS8O055, 350T

ADB8057, 350T

ADB8061, 350T

ADB8O065, 348T

ADB8067, 348T

ADB8079, 337, 338T

ADS8091, 350T

ADS8099, 351T

ADS812, 358T

ADS817,342n, 349T

ADB818, 349T

ADB820, 373g

ADBS825, 348T

ADBS826, 349T

ADBS829, 349T

ADS8302, 304

ADg44, 340, 358T

ADB846, 354, 354g, 357n

ADB8495, 595

ADS8510, 322

ADB8572,373¢g

ADB8603, 478, 479

ADB8605, 229, 230g, 348T

ADS8616, 330, 331, 331g, 332t,
348T, 373, 374s

ADg628, 371

ADS8675, 514, 515p, 516, 517s

AD9631, 350T

AD9632, 350T

ADA2200, 545

ADAA4075, 349T, 365

ADAA4075-2, 365

ADA4310, 358T

ADAA4522, 344

ADA4530-1, 325n, 326, 330t

ADA4627, 348T

ADA4637, 312, 313, 313g, 314,
316, 318g, 348T
ADA4700, 508n
ADA4817, 348T
ADA4841-1, 350T
ADA4851-1, 350T
ADA4853-1,350T
ADAA4855,350T
ADA4857,351T
ADA4860-1, 358T
ADA4891, 348T
ADA4891-3, 348T
ADAA4895, 351T
ADA4897,350T
ADA4898, 349T
ADA4899, 350T
ADAS8616, 373¢g
ADG794, 545
ADLS5530, 63, 64
ADM1075, 481T
ADNS8834, 595
ADP3623-25,256T
ADR400-series, 447r
ADR441, 508, 508n, 509
ADS8698, 509
ADuM6132, 258, 262, 263, 263T
ADXL1001, 588
AFB1212 (Delta), 457, 459s

AFBR-POC404L  (Broadcom),
521

AFBR-POC406L.  (Broadcom),
521,522g

AFBR-S4N22P, 623
AFBR-S4P11P012R, 622
AFG31000, 155

AG20 (Aromat), 72p
ALD210800, 204g, 204, 205¢g
ALD210804, 204g
ALD210808, 204¢
ALD210814, 204¢
ALD214804, 204¢
ALD214808, 204g
ALD214813,204¢g

Amobead, 61, 61s

AMPO3, 397

AP2156,476T

Approach Z82 (Garmin), 549n
AQY22IN, 321

AQY221INS5, 322

Aranet4, 640p

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition

Paul Horowitz , Winfield Hill
Index
More Information

646 PARTS INDEX

Art of Electronics — The x-Chapters

ArrayJ-16P-PCB, 630
ATF-50189, 246
ATF-55143, 247

B2902, 271

B82720S2601N040, 493p

B82727E6403A040,493p

BAS21, 84g

BAT15, 84¢g, 332,333

BAT165, 264

BAT17, 84g

BAT54, 413, 503, 504p

BAT68, 159

BC846, 148

BC847, 128n, 147g, 148, 148g,
149T

BC848, 148

BC849, 148

BC850, 148

BC850C, 142T

BC857, 139, 148¢, 149T

BC860, 142T

BCM61, 108

BCM62, 108

BCMS857, 139, 139, 506

BCMS860, 139

BCW61, 146g

BCX70, 148g, 149T

BCX70J, 142T

BCXT71, 149T

BD139, 489, 490s, 514, 515p,
517s

BD140, 489, 490s

BD437, 142T

BF511, 175T

BF545C, 175T

BF720, 166t, 167

BF721, 166t, 167

BF861, 105¢g

BF861B, 175T, 183g

BF862, 105g, 175T, 179, 183,
184g, 191g, 222t, 313,
313g, 332,333n

BFG35, 146g, 149T

BFG410, 149, 149n

BFG591, 146g, 148g, 149T

BFP620, 149

BFP650, 148

BFR93, 146g, 148g, 149T

BFS17, 148g, 149T

BFT25A, 142T, 146g, 147, 148g,
149, 149T

BFT46, 175T, 183g

BFT93, 146g, 148g, 149T

BGA2874, 385

BLM (Murata), 61

BMP384, 563

BOP36-1.5M (Kepco), 16

BQ24070, 450, 450, 451

BQ29410, 452, 452

BQ77905, 452

Brown Devil, 23

BS250, 78

BSS123, 198n

BSS126, 207, 207n, 208, 211,
215g, 218, 218, 219,
416

BSS84, 198, 198n, 477

BTS410, 476T

BTS432,476T

BTS442, 476T

BTS452, 476T

BTS555,476T

BTS611, 476T

BTS6133,476T

BTS6142,476T

BTS6144, 476T

BUF602, 338T

BUF632, 336s

BUF634, 261, 262, 278, 335, 336,
338T, 339¢g, 411,435

BUK202-50, 476T

BUZ50B, 200T

BWV198, 296n

BWV213-215, 296n

BWV54, 296n

C10372, 628

C11202, 620

C11204 (Hamamatsu), 508
C13366, 624

C16910, 634n
C2M0280120,477n
C2M0280120D, 261, 261s
C30617, 612n

C5750X7T2J (TDK), 261, 261s
CA3080, 341

CA3145, 148¢

capaNCDT (Micro-Epsilon), 537
CBT-120-R (Luminus), 519

CCR (TE), 29g
CCR (Tyco), 27
CD143, 85, 86¢g
CD143A, 527
CD4052, 396n
CDZV10B, 85¢g
CE3514, 247
CG75, 529
Christmas Oratorio, 296n
Citirocl1 A (Weeroc), 382
CM300DY, 436
CM300DY-24H, 281
CMA (Vishay), 28, 29g, 32s
CMEJ-0415-42-P, 580n
CMS3-14, 489
CMT3-1, 489
CNO0371, 545
connector

1.0mm, 19t

7mm, 19t
Coolshot Lite, 549n
COP940, 500
COSMOS-66 (Teledyne), 633
CP-5, 25¢g
CPC3982, 215g, 217
CPH3910, 320n, 323, 333
CPH6904, 320n
CRCW (Vishay), 23, 24, 32s, 76
CRCW-HP (Vishay), 28
CRCW-hp (Vishay), 29g, 32s
CRCW2512 (Vishay), 391
CRCW2512-HP, 391n
CS005, 537
CS10, 537
CX240DS5 (Crydom), 73p

DI1213A, 85g, 322,413
D2425 (Crydom), 79
D2440 (Crydom), 73p
DACS8564, 508n

DC2042, 453

DCPO0207P, 487
DCP021515, 488s
DFO06M, 467, 510

DF17 (Hirose), 21p
DGS85B (Durakool), 74p
Disto D2, 548, 549, 549p, 550s
DK-136M (Luminus), 277
DMMT3904, 322
DMMT3906, 506

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

Art of Electronics — The x-Chapters PARTS INDEX 647

DN2470, 217
DN2530, 217
DN2540, 217
DN3545, 264
DNLS350, 218, 219
DPS368, 562, 562p, 563
DR334-105BE, 493p
DRV5053, 15n
DRV5055, 547g
DS18B20, 593
DS2762, 450, 451
DS2E (Aromat), 72p
DSAS8I15TG, 91, 91s
DSMZ (Vishay), 30
DSS20200, 146g
DSS20200L, 149T
DSS20201, 146g
DSS20201L, 149T
DSS20201L.2SD1684, 142T
DT3060, 538
DW3000, 548

ECW20N20, 273

ECW20P20, 273

EL5100, 366

EL5104, 350T, 366

EL5151, 350T

EL5162, 358T

EL5164, 358T

EL5166, 358T

ELS8101, 350T

EP1W (TE), 497, 497, 497s, 498,
498s

ERA (Panasonic), 23

ERIJ (Panasonic), 23

ERJ-TO8 (Panasonic), 29g

ERZ-V20D201, 467

ES-S1, 538

ES-US, 538

ES1C, 167

F-PD-30-A-H-FCS, 611n
F120-020 (Triad), 510
F16-070 (Magnetek), 467
FAN3100, 256T
FAN3111, 256T
FAN3121-22,256T
FAN3180, 256T
FAN3213-14,256T
FAN3216-17,256T

FAN3223-25,256T
FAN3226-29, 256T
FAN7371, 475
FAN7382,263T

FAN7390, 263T

FAN7392, 263T
FANDURONTB (StarTech), 516
FB43-110, 143

FBAO6A12 (NMB), 516
FCH47N60, 271g, 271T, 272g
FCI-InGaAs-75, 612n
FCP650N80, 264

FDB9503, 449

FDBLS86361, 449

FDC1004, 537, 538
FDG6323, 476T

FDP7N60, 285n, 286, 434, 434
FJA4213,271n
FJA4313,271n

FJAF6810, 91n

FIP1943, 166t, 167
FIP5200, 166t, 167
FMMT458, 425

FPF2110, 476T

FPF2123, 476T

FPF2702, 476T
FQAI19NG60, 259, 263
FQDING60, 413t

FQDINSO0, 200T, 413t
FQD2N100, 200T, 416
FQNING60, 286

FQP13N10, 514, 515p, 517s
FQP2N60, 413t

FQP2N90, 200T

FQP4P40, 500

FQPF8NSO, 257, 263
FR802,91n

FRG-700, 570

FSV20100, 81¢g

FZT458, 166t, 167,422,423
FZT558, 166t, 167,422,423

G14858, 620

G2RL (Omron), 78

G2SC4793, 273¢g

G5CA (Omron), 72,73

GS5LE (Omron), 72p

G5V (Omron), 72p, 76, 76s, T7t,
78,79

G6L (Omron), 72p

G7L (Omron), 73p, 79

GBO1SLTO06, 84g

GC2-230L, 529

GD4200, 565

GI750, 88s

GLM400C, 549

GS-1, 585

GT?2 (Keyence), 545, 546

GT20D101, 271, 271g, 271T,
272¢g

GT20D200, 269n

GT20D201,271T

H11870, 629n

H13223, 621

H7546B, 630

HA2505, 365, 365t

HA2605, 365, 365t

HA4600, 338T

HAS5002, 338T

HAS5141, 365

HAS5151, 365

HCPL-2201, 276

HDC1010, 594

HDC3020, 603, 604

HE3600 (Hamlin), 79

HFA1112, 338T

HFA1130, 358T

HFA1135, 358T

HFA3046, 146g, 148¢g, 149T

HFA3096, 146g, 148¢g

HFA3127, 146g, 148¢g

HFA3128, 146g, 148¢g, 149T

HGJM-51111 (Clare), 72p

HGIJM2MT (Clare), 72p

HMAZ2, 547

HP3561A, 125, 584

HP4192A, 317

HP47201, 636, 637p

HP8012, 155, 155p

HP8082A, 155

HPT200, 570

HS12SP, 605, 605g

HS3001, 604

HS4001, 604

HUF75652, 275, 276, 276g, 514,
515p,517s

HVCB (Stackpole), 321

HVD (Caddock), 29

HVD5 (Caddock), 30

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

648 PARTS INDEX

Art of Electronics — The x-Chapters

HX711, 553, 558

IDD60R600, 415, 415

IF3601, 183g

IFN146, 175T, 180g

1G120, 267

1G120-20, 261, 261s

ILD2300, 538

IM73D122, 575¢

IMG-CA, 640n

IMR420, 570

IMR430, 570

IMS5600, 540

IMX411, 633

IMX455, 633

INA106, 397

INA133, 405, 406, 406g, 410,
411s, 481T

INA138, 481T

INA139, 481T

INA149, 418

INA154, 158n

INA170, 481T

INA193-95, 481T

INA199, 481T

INA200-02, 481T

INA206-08, 481T

INA210-15, 478, 481T

INA220, 481T

INA223, 481T

INA225, 481T

INA226, 481T

INA240, 481T

INA250, 481T

INA270-71,481T

INA282-86, 481T

IPP47N10, 514, 515p, 5175

IPPSOR 1K4P7, 264

IPS511, 476T

IPS6011, 476T

IPS6031, 476T

IPTO07N06, 449

IPZ60R017, 242

IR2085, 502, 503

IR2101, 263T

IR2113, 257, 258, 258, 259, 259,
263T, 284, 286

IR2121, 256T

IR21531,263T

IR2213, 258, 258, 259, 259, 263T

1IR22141,263T

IR25600, 256T

IRF1405, 252, 252¢g, 253, 254g

IRF1407, 201g

IRF4905, 449, 449

IRF510, 235, 514, 515p, 517s

IRF520, 89¢g, 235

IRF520N, 521

IRF530, 234n, 235

IRF531, 235

IRF540, 235, 236t

IRF540N, 198, 533

IRF5x0, 234ff, 234, 235t

IRF640, 168t, 271g, 271T, 272,
272g,273,273n

IRF6x0, 234ff, 234, 235t

IRF730, 234n

IRF740, 202

IRF7x0, 234ff, 234, 235t

IRF810, 234n

IRF820, 235

IRF830, 234

IRF830N, 234

IRF8x0, 234ff, 234, 235t

IRF9640, 168t,271T

IRFB20, 201¢g

IRFBG20, 200T

IRFP2907, 531

IRFPG50, 269t

IRFZ14, 235, 235t, 236, 236t,
511,512s

IRFZ24, 235, 236t

IRFZ34, 235t, 236, 236t

IRFZ44, 235, 235t, 236, 236t, 237

IRFZA44E, 236t

IRFZ44N, 236t

IRFZ44V, 236t

IRFZ44VZ, 236t, 237

IRFZ447Z, 236t, 237

IRFZ46, 503, 504p

IRFZx4, 236

IRG4PH50S, 269t

IRL2203N, 271g, 271T, 272¢g

IRL2505, 271g, 271T, 272¢g

IRL520, 86g

IRL5xx, 235

IRL6xx, 235

IRLZ44N, 201g, 248, 249s, 250,
251, 251g

IRS2108, 263T

IRS2109, 263T

1IRS44273,256T

ISL22xxx (Intersil), 33t

ISL23xxx (Intersil), 33t

ISL28190, 350T

ISL45xxx (Intersil), 33t

ISL55001, 349T

ISL55110, 274, 274s

ISL89160-62, 256T

ISL89367, 256T

ISL90xxx (Intersil), 33t

1S07220, 487

IsoVu (Tektronix), 522, 523

IXCP10M90, 211¢g

IXDD602, 256T

IXDD604, 256T

IXDD609, 256T

IXDD614, 256T

IXDD630, 256T

IXDx609, 270

IXFH400NO075, 29, 435

IXFK26N120, 259

IXTAO5N100, 77t

IXTAO6N120, 435

IXTAIN120, 223, 223n, 225,
225g, 405, 406g, 408,
408g,410,411s

IXTHO2N250, 200T

IXTHO3N400, 200T

IXTHI10P60, 271T

IXTH2N170, 210

IXTK120N25, 271g, 271T, 272g,
273

IXTK90P20, 271T

IXTN40P50, 271T

IXTN60ONSO0, 271g, 271T, 272¢g

IXTPOIN100,201g

IXTPOIN100D, 229, 230g, 231

IXTPOIN120, 231

IXTPO2N120, 200T, 201g, 413t

IXTP02N250, 201g

IXTPO2N50, 217

IXTPO3N400, 201g

IXTPO5N100, 200T, 201g

IXTPO6N120, 200T, 201g, 413t

IXTPO8N100, 218, 219

IXTPIN100, 200T, 201g

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment
978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

Art of Electronics — The x-Chapters

PARTS INDEX 649

IXTPINI120, 198, 198ff, 199,
200g, 200T, 201g, 405,
405n, 406g, 408, 408g,
410, 411s

IXTP2N100, 201¢g

IXTP2NK100, 201¢g

IXTP3N120, 200T, 201g

IXTP3N150, 201¢g

IXTP3N50D, 481, 4815

IXTP3NK100, 201¢g

IXTP4N150, 201¢g

IXTUOIN100, 200T

IXTYOIN100, 223, 226, 413t

IXTY02N120P, 229

7105, 175T, 180, 180g, 183g

7106, 175T, 183g

7107, 175T, 180g, 183g, 222, 222t,
453, 4535

7108, 175T, 183g

7109, 175T, 180g

1110, 175T, 183g

J111, 174, 175T, 180g, 183g

J112, 175T, 180g, 183g

J113, 175T, 180g, 183g

1174, 174, 175T

J175, 105g, 175T

1176, 175T, 189¢

177, 175T

1210, 180g

J23-181-ROIM-2.4, 614n

1308, 175T

1309, 105g, 175T, 180g, 183, 183g

1310, 175T, 183g

JFE2140, 324n

JR13003, 484

K2-W, 294, 294p
KM184, 575¢

KP235, 562

KRP11 (P&B), 76, 77t
KSA1142, 166t, 167
KSA1381, 166t, 167
KSC2682, 166t, 167
KSC3503, 166t, 167

KTYS2 (NXP), 399
KUL-11D15D-24 (P&B), 467

L1357, 379s
L4-2486 (Lumentum), 522

L4-2486-005 (Lumentum), 521

L6565, 484, 485

LB200, 436

LCA-4K-1G, 321n

LCE-series TVS, 527

LCE10A, 529

LCG HO9RM-LXLZ-1 (Osram),
519n

LCT540, 579

LF355, 294, 378s, 379t

LF355-57, 378

LF356,294, 348T, 378, 378s, 379t

LF357,294, 348T, 378, 378, 379s,
379t

LF411, 294, 310, 310, 360, 361,
364, 364t, 365g, 365t,
367, 382, 382s, 383g,
383s, 387, 401, 402g,
402s

LF412, 336, 336s, 393, 394, 394s

LM13700, 341, 341

LM2575, 63

LM301, 140n, 294, 340

LM317, 206, 446r, 510

LM317HYV, 503, 504p

LM317L, 446r

LM321, 435

LM334, 110, 209, 209, 210, 211,
230, 231, 448r, 514,
515p,517s, 587

LM337, 446r

LM34, 593n

LM3480-3.3, 261, 261s

LM35, 593

LM358, 373g, 435

LM385, 83, 83g, 107, 159

LM385-2.5, 509

LM394, 142T, 146g

LM4132, 218, 219

LM4562, 336, 336s, 349T, 489,
490s

LM5110, 256T

LM5112,256T

LM5114,255n, 256T

LM6171, 192, 192, 349T, 353,
355,434

LM6181, 358T

LM7121, 349T

LM7171, 345, 349T, 366

LM723, 446r

LM7321, 349T
LM7322, 489, 490s
LM7332, 489, 490s
LM7372,349T
LM741, 140
LM7705, 374, 375
LM7805, 499
LM78Lxx, 446r
LM78xx, 446r
LM7905, 498n, 499, 500
LM79xx, 446r
LMS8261, 318g, 319, 349T
LMC6001, 400
LMC6081, 373¢g
LMCo6482, 187, 294, 372, 373,
373g,374s
LMC6xxx, 294
LME49710, 349T
LME49720, 349T
LME49860, 349T
LME49870, 349T
LME49990, 349T
LMF (Vishay), 547
LMG1210, 270
LMG5200, 270
LMH6321, 338T
LMHG6559, 338T
LMH6601, 348T
LMH6611, 350T
LMH6622, 350T
LMH6624, 351T
LMHG6628, 350T
LMH6629, 351T
LMH6642, 350T
LMHG6654, 350T
LMH6657, 350T
LMH6702, 358T
LMHG6704, 338T, 339g
LMHG6720, 358T
LMH6723, 354g, 358T
LMH6732, 358T
LMP7701, 330, 331, 331g, 332t,
372,373g
LMP7717, 348T
LMP7721, 229, 230, 230g, 400
LMP7731,372,373¢g
LMP8480-81,481T
LMP8601-03,481T
LMP8640, 481T
LMP8645, 481T

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

650 PARTS INDEX Art of Electronics — The x-Chapters

LMP8671, 349T

LMV43, 470

LMV861, 348T

LNDI150, 182n, 205, 205g, 207,
207, 207g, 208, 209,
210, 210, 211, 212g,
215g, 405, 406, 406g,
410, 411s, 419, 509

LPS151 (Leader), 517s

LPS22DF, 560

LPS25, 594

LS5912, 175T, 180g, 183¢g

L.S840, 183¢g

L.S840-42, 175T

1L.S843, 178

LSK170, 174, 175T, 178, 180g,
183g, 189n

LSK170B, 105g

LSK389, 175T, 180g, 183g, 184t,
192, 324n

LSK389B, 105¢g

LSK843-45,175T

LT1007, 364, 364t, 365g, 365t

LT1010, 292, 335, 336, 338T,
339¢

LT1012, 368, 369, 370,371,371n,
378s, 379, 379¢, 380s

LT1013, 370, 373¢g

LT1027, 514, 515p, 516, 517s

LT1028, 125, 125p, 345, 349T,
368, 368t, 370, 371

LT1055, 360, 361, 361g

LT1097, 360, 360, 360g, 370,
371n, 378s, 379, 379,
380s

LT1128, 584

LT1178, 373¢g

LT1206, 358T

LT1208, 349T

LT1209, 349T

LT1210, 353, 358T, 366

LT1217,312,313,313g,358T

LT1220, 349T, 388

LT1221,349T

LT1222, 349T

LT1223, 353, 354, 354g, 355,
358T

LT1224, 349T, 379t, 380, 381s

LT1226, 344, 349T

LT1227,358T

LT1351, 349T, 361

LT1351-63, 353, 355, 366

LT1354, 349T, 387, 387s

LT1357, 349T, 378, 379, 379t

LT1360, 349T

LT1363, 261, 262, 345, 349T

LT1395, 353, 358T

LT1399HYV, 358T

LT1468, 349T

LT1494, 373g

LT1630, 349T

LT1638, 481T

LT1783, 478, 479

LT1792, 396, 397

LT1794, 342, 349T

LT1800, 350T

LT1803, 350T

LT1807, 350T

LT1809, 350T

LT1812, 350T

LT1815, 345, 350T

LT1818,351T

LT1970, 388

LT2940, 481T

LT3092, 206, 587

LT3743,277,277s

LT3999, 488s

LT5400, 30

LT6010, 368, 370, 370,371, 371n,
379, 379¢, 379t

LT6200, 350T

LT6200-10, 351T

LT6200-5, 351T

LT6202, 350T

LT6205, 350T, 353

LT6205-07, 356

LT6211, 358T

LT6220, 343, 343g, 350T

LT6230, 344, 350T

LT6230-10, 344, 351T

LT6233, 343, 344, 350T

LT6233-10, 344, 351T

LT6236, 350T

LT6559, 358T

LTC1550, 374, 375

LTC1844, 44, 44

LTC1968, 425

LTC2050, 398

LTC2645, 430

LTC2945, 481T

LTC2946, 481T
LTC2947,481T
LTC3107, 453
LTC3108, 453, 453, 454
LTC3109, 453
LTC3534, 450, 451
LTC4070, 451
LTC4151,481T
LTC4160, 450n
LTC6078, 330, 332t, 372¢g, 373,
374s
LTC6087, 331, 331g
LTC6090, 404, 508, 509
LTC6101, 477,478, 481T
LTC6101HYV, 478
LTC6240HV, 330, 331, 33lg,
332t, 373g
LTC6244, 348T
LTC6268, 344, 348T
LTC6268-10, 348T
LTC6416, 338T
LTC6417,338T
LTC8043, 367
LVR-3 (Dale), 531, 531
LVR-5,25g

M160, 575¢
MAG470, 570
MAX15070, 255n
MAX16818, 277
MAX16819, 277
MAX17600-05, 256T
MAX293, 301n
MAX294, 301n
MAX297, 301n
MAX31723, 593
MAX31856, 595, 596
MAX31865, 593, 595
MAX4014, 337
MAX4014-22, 338T
MAX4104, 351T
MAX4105, 351T
MAX4200, 338T
MAX4214-22, 338T
MAX4223, 357, 358T
MAX4224, 357, 358T
MAX4231, 348T
MAX4236, 373g
MAX4239, 348T
MAX4285, 338T

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment
978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

Art of Electronics — The x-Chapters

PARTS INDEX 651

MAX4304,351T

MAX4305, 351T

MAX4389, 350T

MAX44280, 348T

MAX4451, 350T

MAX4488, 348T

MAXS5048, 255n, 256T

MAX5054-57,256T

MAX5490, 30

MAX6682, 595

MAX9632, 349T

MBR10100, 514, 515p, 517s

MBR1060, 514, 515p, 517s

MC34151,256T

MCA (Vishay), 29g

MCP42xxx, 35

MCP4921, 430

MCP6293, 348T

MCP6V06, 371

MCP9808, 593

MD421, 575g

MegaPAC (Vicor), 468

MIC2514, 476T

MIC44F18-20, 256T

MIC5207, 286

MIC920, 344, 349, 350T

MicroFC-SMTPA-30035, 630

MID340, 419, 425

MID350, 419, 425

MIJE15032, 166t, 167, 168, 168g

MIE15033, 166t, 167, 168g

MIE340, 166t, 167

MIE350, 166t, 167

MIJH11000, 272

MJH11021,271T

MJH11022, 271g, 271T, 272,
273¢g

MIL21195, 166t, 167

MIL21196, 166t, 167

MKP338 (Vishay), 416, 417

MLX90614, 592

MMBD1403, 396, 397

MMBD5004, 500

MMBF170, 193n

MMBF4117, 390, 400

MMBF4392, 176, 390

MMBF4416, 175T, 177, 180g

MMBF5103, 180g, 183¢g

MMBF5457, 329, 329, 330¢g

MMBF5460, 105, 329, 329, 330g

MMBF5461, 390

MMBFIJ110, 514, 515p, 517s

MMBT3904, 313, 313¢g

MMBT4401, 405, 406g, 408,
408g,410,411s

MMBT5089, 477

MMBT5962, 334

MMBT6429, 142T, 334

MMBT6520, 390

MMBT918, 146g, 148g, 149T

MMBTA42, 422

MMBTA92, 405, 406g, 408,
408g,410,411s, 422

MMBTHS81, 149T, 153, 153n,
153s

MOX resistors (Ohmite), 26g

MP240D4 (Opto-22), 73p

MPS5179, 148g, 149T

MPS8098, 142T

MPS8099, 142T, 146g, 149T

MPS8599, 142T, 146g, 149T, 313,
313¢g

MPSAI18, 142T, 334

MPSA42, 105g, 128g, 128n,
142T, 147, 250, 392,
422,479

MPSA4250, 142T

MPSA92, 128n, 250, 392, 422,
478,478,479

MPY 634, 393, 394, 394s

MRA4004, 500

MS04104, 90

MTP3N120, 200T

MUR2020, 81¢g

NCP1117, 264
NCP1392, 263T
NCP5111, 263T
NCP51530, 264
NCP51705, 270
ND210, 563

NE-2, 294, 294
NE535, 365

NES538, 365, 365¢g
NEB5634, 148¢g
NKE (MuRata), 285
nRF52840, 548
NTI1A, 579
NV6113,270
NXFT15XV103FA2B150, 594n

OD (Ohmite), 28, 29¢g

OF (Ohmite), 29¢g

OFM-1501 (Astrodyne), 469, 470

OP-07, 294

OP-37, 349T

OP-97, 129n

OP37, 322

OP535, 618

OP560, 618

OP657, 630

0OP97, 370, 371n

OPA129, 368, 368t

OPA140, 348T, 373g, 419

OPA 1604, 489, 490s

OPA1611, 349T, 376

OPA1632, 349T

OPA 1641, 348T

OPA 1664, 489, 490s

OPA 1688, 348T

OPA172, 319, 322, 348T

OPA189, 348T

OPA192, 348T, 398

OPA197,315,316,318g, 319,320

OPA209, 349T

OPA211, 349T

OPA2140, 326, 329, 329, 330g,
330t

OPA2188, 373¢g

OPA2192, 400, 400, 400n

OPA2227, 516

OPA2277, 397, 405, 406, 406g,
408, 408g, 410, 411s

OPA228, 349T

OPA2604, 348T

OPA2674, 358T

OPA2677, 358T

OPA275, 365

OPA277, 354,370, 387s

OPA2810, 348T

OPA2846, 351T

OPA285, 365

OPA2889, 350T

OPA300, 348T

OPA316, 348T

OPA338, 348T

OPA350, 348T

OPA354, 348T

OPA355, 348T

OPA357, 332,333, 348T

OPA358, 348T

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

652 PARTS INDEX Art of Electronics — The x-Chapters

OPA365, 348T

OPA369, 372¢g

OPA375, 348T

OPA376, 373g, 478, 479, 509

OPA380, 348T

OPA445, 508n

OPA454, 348T, 366, 366s, 367,
367, 367g, 367s, 404,
508n

OPA4637, 322

OPAS552, 348T

OPAG06, 348T

OPA627,294,310, 312, 326, 3301,
365, 368

OPAG633, 338T

OPA637, 310, 312, 313, 313g,
314, 314, 320

OPAG655, 294

OPAG656, 294, 310, 348T

OPAG657, 311, 348T

OPAG659, 348T

OPA660, 411

OPA690, 350T, 366

OPA691, 358T

OPA692, 337, 338T, 339

OPA693, 337, 338T

OPA694, 358T

OPA695, 338T, 358T

OPA698, 350T

OPA699, 351T

OPAB827, 348T, 365

OPA828, 317, 318, 322

OPA832, 338T

OPA835, 350T

OPA836, 350T

OPA837, 350T

OPA838, 350T

OPA846, 351T

OPA855, 351T

OPA858, 348T

OPA859, 348T

OPAB860, 278

OPA860-61, 341

OPAS861, 341

0S-CON, 39g, 40

0$9120, 565

OX (Ohmite), 27

OY (Ohmite), 27

P1107,491p

P1811,491p

P3019, 491p

P3622,491p

P65, 294

P65A, 295, 295p

P6KE, 527

P6KEvvVA, 76

P6KEvvvCA, 77n

P6SMB10JA, 29

PA9S5, 404

PA97, 404n

PA99, 404

PASCO?2, 640

PC412S, 487

PCAN (Vishay), 24, 28, 29g, 32s

PDAOIS5A, 630

PDA40, 624

PDP90A, 625

PDQ30C, 625

PDQB80A, 624

PDV-P8001, 609, 610s

PE-50502 (Pulse Engng), 491s

PESDI12V, 219

PF5103, 175T

PG508, 155

PG508 (Tektronix), 163, 163, 164,
165, 166s

PH9455.826NL, 493p

PIN-13D, 332, 332

PIN-5D, 309

PM5786, 155

PMBF4395, 105g

PMBFI110, 514, 515p, 517s

PMEG4010, 85¢g

PMEFJ108, 183¢g

PN2369, 146g

PN3563, 146g

PN4117, 229, 230g, 400

PN4117-19, 175T, 183¢g

PN4117A, 180g

PN4118, 180g

PN4119, 180g, 184¢

PN4250, 146g

PN4391, 189, 190g

PN4391-3, 175T, 183g

PN4392, 176, 192

PN4393, 180g, 184g, 186, 188,
188g, 189, 190, 190g,
190t

PN5179, 146g, 148g

PRO2-FS (Vishay), 29¢g
PSMN7RS, 195¢g
PSPL5542, 64, 66g, 67p
PSS2-16 (Microtran), 467
PSV (Polytec), 542

PT7, 565

PVI5033, 521

PWC (Welwyn), 29g
PWR220T-20 (Bourns), 29¢g
PYD1378, 625

QAO01C, 261, 261s
QAI10C, 267
QPAC (Vicor), 511
QPDI-80, 630
QSE (Samtec), 21p

R-175A, 64
R10467, 621
R11322, 621
R12860, 627n
R14713, 621
R1527, 628
R15P21503, 267
R175A, 66g
R2295, 628
R3550, 623, 628
R3809, 627
R7110U, 621, 630
R7400 (Hamamatsu), 274s
R7400P, 630
R9880, 627
Rad-57, 639
RBI161, 503, 504p
RCO07, 26g, 28, 31p, 32s
REF200, 448r
RFR 50-250, 266
RG-174, 9n
RG-316, 9n
RG-58, 9n, 266¢g
RG-59, 9n

RG-6, 9n
RG142,91
RH-250, 25¢g
RHRG75120, 89
RIS-254, 531n
RIS-617, 312
RIS-688, 263
RJK6024, 413t
RM10, 488, 489, 490s, 491p

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment
978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

Art of Electronics — The x-Chapters

PARTS INDEX 653

RM12, 491p

RM12 (Ferroxcube), 60
RMS, 491p

RN55D, 311

RP7631 (Clare), 72p
RPS500 (Vishay), 29g
RS-2B (Dale), 264, 265p, 266
RS-5 (Dale), 266

RS-7 (Dale), 266
RS2B, 25¢g

RS2B (Dale), 264
RT8522-6-10MO0, 493p
RXM42AF, 611n

S1133, 330, 331,331¢g

S12013,619¢g

S12023, 619

S1223, 309

S13360, 623n

S13360 (Hamamatsu), 385g

S13360-3025CS  (Hamamatsu),
386s

S13360-3025PE, 630

S13360-3050CS, 630

S13361, 623

S13361-3050AE-08, 630

S13720 (Hamamatsu), 385

S13720-1325CS, 630

S15415, 619n, 620g

S16835, 620

S1K-60 (NCC), 74p

S2035K, 467

S2055M, 467

S2065K, 467

52386, 614n

S2387, 330, 331,331¢g

S3A, 85¢

S67RS5 (P&B), 74p

S9014, 484

S9055, 612n

SA110, 270, 270n

SB1197KQ, 142T

SCD34, 485

SCR584, 294

SCT2450, 261, 261s

SD101, 84g, 88, 159, 379

SD103, 82g, 85g, 88, 92, 92s, 159,
274, 274s, 375, 489,
490s, 514, 515p,517s

SDS2104 Plus, 302

SER2800 (Coilcraft), 138g, 138p
SER2814H-103 (Coilcraft), 504p
SFH1212, 452
SHT30-DIS-B, 594
SHT4x, 604
Si7021, 594
Si8610, 259, 261, 261s
SKY65050, 247
SL11, 588
SLAS80, 274s
SLD840, 540
SLS130, 547
SLS320, 547
SM-24, 584, 584p

spectra from, 584¢g
SM-58, 581
SM102032004F (Ohmite), 262
SM103 (Ohmite), 25
SM27, 579
SM58, 571
SM7B, 575g, 579
SP490, 563, 564
SPAD5122, 621
SPCM (Thorlabs), 620
SPD800, 564
SPDM (Thorlabs), 620
SPP0O2N80, 200T
SQM40031, 449
SR560, 554
SR570, 316
SRS530, 15n, 16
SS10X7X4.5W (Toshiba), 61
SS4 (Samtec), 21p
SSM2212, 398
SST4392, 176
SST4416, 183¢g
SSTJ210, 180g
ST-6A, 585
St. Mark Passion, 296n
STD1HNG60, 413t
STD704, 95
STE2300 (Ramsey), 125
STHS34PF80, 626
STMPS2151, 476T
STP27N3, 251, 251g, 251s
STP2N105, 413t
STP2NS8O, 264
STP2NK100, 200T
STP2NK90, 200T
STP3N150, 200T

STP3NK100, 200T
STP4N150, 200T, 278, 411
STP8ONF55, 271g, 271T, 272¢g
STP8OPF55, 271T
STWIN150, 263
SUP75P03-07,271T
SUP90P06-09, 271T

T103, 314
T220 (Highland Technology, 91,
92s
T90S5D (P&B), 73p
T92 (P&B), 79
T92 (Tyco), 71
TC4420, 256T, 262, 262, 263, 521
tc4420, 255
TC4421, 255n
tc4421, 255
TC4421-22,256T
TC4422, 255n, 260
TC4423-25,256T
TC4424, 276
TC4426-28,256T
TC4429, 29, 256T
TC4431, 255n
TC4432, 255n
TC4451, 255n
TC4452, 255n
TDS3044, 250, 305, 380
Tek TDS3000-series, 631
THAT2181, 34
THS3001, 358T
THS3061, 358T
THS3091, 156, 156g, 156s, 358T
THS3095, 358T
THS3120, 358T
THS3122, 358T
THS3201, 358T
THS3491, 358T
THS4021, 349T
THS4031, 349T
THS4061, 349T
THS4081, 349T
THS4211, 350T
THS4221, 350T
THS4275, 351T
THS4304, 351T
THS4601, 348T
THS4631, 318, 348T
THS6012, 358T
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TIP147,511,512s

TIP50, 499

TLO11, 108

TLOS81, 294

TLA431, 125, 125, 126, 466, 470,
484, 485

TL783,510, 510

TLC2272,373g

TLCT1008, 219

TLE2141, 365, 379, 379¢g, 379t

TLP3906, 415, 416

TLV1701,477

TLV172,348T

TLV3541, 348T

TLV431, 159, 424, 466, 467, 470,
512

TLV6741, 348T

TLV9062, 348T

TMS500 (Tektronix), 163

TMD-52 (Amprobe), 596

TMPO006, 591

TMP117, 593, 594¢g

TMP125, 508

TMP35, 593

TMUX7219, 322

TNPU (Vishay), 23

TOP201, 469, 470

Tour V5, 549n

TPH3207, 242

TPH3208, 242

TPiD-1T-0x22, 625

TPS2041, 476T

TPS22960, 476T

TPS7A78, 499

TS431, 470

TS5A23157,429n

TSH350, 358T

uA709, 294
Ua741, 364
uA741, 294, 340
UC3708, 256T
UCC21520, 478
UCC21732,270
UCC27516-19, 256T
UCC27517,256T
UCC27523-26, 256T
UCC27531,255n
UCC27538, 255n, 259, 261, 261s,
270, 477

UCC2753x, 259
UCC28610, 469-471
UCC37321-22,256T
UCC37323-25,256T
UCC5320, 270n
ULN2003, 500
UM30, 538, 538
USVD (Caddock), 29
USVD2 (Caddock), 30

VI130LA20C, 467, 527

V23026 (P&B), 79

VECD (Vishay), 30

VED (Vishay), 30

VN2222, 193, 193g, 193, 193n,
194, 194g, 195, 196,
196g, 197, 197g, 198

VNO920, 476T

VP0550, 478

VP2450, 478

VP89L, 576, 577

VSH (Vishay), 30

VSMP (Vishay), 23, 24

VTL-5C3, 607

W211CPSRX (Magnecraft), 74p
WSRS5R (Vishay), 29g

X9xxx (Intersil), 33t
XFR7.5-130 (Xantrex), 517s
XLR, 580, 581

XPR56C, 554

Z-foil (Vishay), 24

ZFBT-282, 67p

ZMSW-1211 (MiniCircuits), 73p

ZTP-135BS, 625

ZTX450, 142T, 167

7TX458, 151, 152¢g

ZTX550, 142T

ZTX618, 132¢g, 133, 133t, 142T

7ZTX650, 151, 151g

ZTX718, 133t, 142T, 167, 481,
481s

ZTX851, 126, 139, 142T, 467

7TX949, 467

ZTX951, 139, 142T

7X85-12G, 67p

7ZXGD3002, 255n

ZXGD3002-04, 256T

ZXGD3004, 255n
ZXTN19020, 142T
ZXTN19100, 142T
ZXTN2018, 142T
ZXTP2027, 142T
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KEY
page number font boldface main subject treatment
italic figure
suffixes ff “and pages following”
n footnote
g graph
r review section
p photograph
S screen shot (’scope or spectrum analyzer)
t table
T tabular
boldfaceff main entry, folios following
(box) in a box
absolute-value circuit, 290r amplifier (cont.)
ac powered common-gate
efficient dc power supply, cascode as, 221, 221
469, 469 composite, 315
accelerometer, see also sensor, Bode plot, 336
586 stability, 335, 335ff, 336s
dynamic range, 586 current-feedback, 414
MEMS, 586, 587 difference
noise, 586 vacuum tube, 294p
piezoelectric, 586, 586p, 587 differential, 103r, 117, 118
ACRE, 13t and cascode, 111, 712
active Caprio’s quad, 122, 122g,
rectifier, 291r 122, 124¢
admittance, 3 degenerated, 119, 119
amplifier distortion, 117ff, 118,
class-AB, 479 119g, 119s, 124¢
CMOS, 232ff, 233 emitter-input, 138ff, /40
bandwidth, 233¢g linearity, 118g, 124¢g
gain, 232¢g low-noise, 191, 192
common-base, 143 Sziklai-connected, 120,
cascode as, 221, 221 120g, 120, 121, 121g,
common-emitter, 103r, 7113 124¢g
degenerated, 1718 transfer function, 119g,
distortion, 116-118g, 119s
124¢g distortion
frequency response, 174, SPICE simulation, 113ff
115 error, 445, 446r
linearity, 116-118g, 124¢g grounded-emitter, 713

655

amplifier, high-voltage (cont.)

high-voltage, 198, 214, 410,
411s
bipolarity current monitor,
479,479
Bode plot, 406g, 414¢
current monitor, 478, 478
faster, 412ff
MOSFET choices, 413t
precision, 404ff, 405,
412ff
slew rate, 410
SPICE, 409, 409
stability, 413
variations, 411, 412
JFET
differential, 191, 7192
low-noise, 191, 192
laboratory, 165ff
lock-in, 15n
logarithmic, 398, 398
temperature ~ compensa-
tion, 398, 398¢
low-noise, 125, 125p, 191,
192
microphone, 580
MOSFET power, 172r
photodiode, 309, 370, 312ff,
313,332, 332,333, 333
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amplifier, high-voltage (cont.)
precision, 198
stability
decoupling resistor, 409
summing, 393, 394, 395
transconductance, 34/
transimpedance, 307, 307ff,
315, 315, see also tran-
simpedance amplifier,
332,332, 333,333, 341
amplitude
rms, 2r
analog
adder—subtractor, 393, 395
computer, 393, 394, 394s
function circuits, 393, 394,
394s
analog switch, 79
in TIA, 313, 374
anechoic chamber, 580p
APD, 618
excess noise, 619n, 620g
gain
vs total noise, 620g
gain stabilized, 619n, 620g
gain vs bias, 619¢g
gain vs temp, 619¢g
InGaAs, 620
speed, 619
aspirin
of electronics, 111, 7712
audio recording
microphone placement, 582,
583
avalanche
energy, 253
in diodes, 4r
photodiode, 384, 384, 385
voltage, 210
Ayrton—Perry, 24

B-H curve, 54s
and core loss, 54
square-loop, 54s
transformer, 54s
balanced
drive, 488
bandwidth
equivalent noise, 437
narrowing

bandwidth narrowing (cont.)
lock-in detection, 15
of cascode, 221ff
of source follower, 223, 224,
224ff, 225¢g, 226, 226g
resolution, 437
bang-bang control, 446r
Barkhausen noise, 53n
barometric pressure
sensor, 594
units, 594n
basket weave, 63
battery
Li-ion
cautions, 450
charging, 450, 450
series connection, 452,
452
reverse polarity protection,
449, 449
Beranek’s box, 580p
bias tee, 64, 66, 66g, 67p
BIJT (bipolar junction transistor)
amplifier distortion, 113ff
as zener, 85, 86g, 207n
bandwidth, 145ff
beta, 142g,273g
capacitance, 104r, 146, 146g,
149t, 222n
cascode, see cascode
collector output resistance,
127,127, 128g, 129ff
collector-base time constant,
149, 150g
current source, 102r
canceling base-current er-
ror, 392, 392
Darlington, 104r
transconductance, 272¢g
transfer characteristics,
271,272g
Ebers—Moll model, 101r
emitter resistance
intrinsic, 102r
gain-bandwidth product,
145ff, 149t
vs current, 147-149¢g
hybrid-7 model, 145
leakage current, 105g, 105

BJT (cont.)
maximum oscillation fre-
quency, 149

maximum voltage gain, 129
micropower wideband, 148
MOSFET substitute, 140
operating modes, 100r
pin labels, 100r
polarities, 100r
power, 271, 271T
rules of thumb, 101r
switch, 100, 101r
Sziklai connection, 104r,
131ff, 132, 132¢g, 273
differential amplifier, 120,
120, 120g, 120, 121,
121g, 124¢
enhanced, 131
push-pull follower, 133,
133
transconductance, 100, 101r,
272¢g
transfer characteristics, 271,
272¢g
Bode plot, 293, 296, 296ff, 301-
306, 335, 402, 406g,
407,408g,414¢g
composite amplifier, 336
high speed, 304
in amplifier design, 298
of TIA, 308
pole-zero network, 305, 306s
test circuit, 305
bolometer, see sensor, light
bone
dog, 554
bootstrap
cascode, in TIA, 333, 333
leakage cancelation, diode,
391
of bias resistor, 229, 230,
230s
of power supply, 470
of TIA, 332, 332, 333, 333
Bragg cell, 541
bridge
converter, 446r
Kelvin, 567
rectifier, 445r
Brooks coil, 52
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Brownian motion, 580
buffer
unity-gain, 335ff, 338T
applications, 336
cautions, 338
input resistor, 339¢g
output resistor, 339g
peaking, 339¢g
bus
converter, 502, 502, 503,
504, 505p
isolated, 505, 505

cable, see also transmission line
cat-5,9, 13, 13p, 13¢, 14p
cat-6, 9
coax, 9
configurations, 9ff
driving, 335
FFC, 14p
HV pulse generator, 263,
264,264, 265p, 266s
Milliken, 11p, 12, 12
multiwire, 9
RG-402, 20
RG-58
deficiency, 20
ribbon, 10, 14p
shielded, 9
STP, 14p
twisted-pair, 13
inductance of, 10
camera
FLIR, 590ff, 590-592p
thermal, 590ff, 590-592p
capacitance
as villain, 312
digitizer, 537, 538
dynamic, 87n
junction, 104r
multiplier, 97, 98, 470, 511,
511,512,512s
of diode, 83, 84, 84, 85g, 86,
529
of resistor, 23, 23, 24¢g
of zener, 84, 85g, 86, 529
PCB, 7, 8¢g
to-digital converter, 537
capacitive
isolator, 261

capacitor, 2r, 37ff
ac line filter, 47
ac powerline rated, 483, 484
ac voltage coefficient, 42,
43¢
aging, 43
at cryogenic temperatures, 48
blocking, 3r
bypass, 3r, 45
ceramic, 37t, 38g, 39t
aging, 43¢
micro-cracks, 47n
voltage coefficient, 41g
choices, 45
compensation, 260, 446r
tunable, 333
cryogenic, 601n
decoupling, 45
departure from ideal, 37ff
dielectric absorption, 44,
45g, 46, 46g, 287
dissipation factor, 39, 40, 40,
41t
electrolytic
derating, 47
energy storage, 46
ESL, 37, 39, 40g, 531
ESR, 37, 38, 531
vs size, 39, 39¢g
vs temperature, 39g
exploding, 46n
family tree, 38
frequency dependence, 43,
44¢
gimmick, 47, 48n
high frequency, 46
high voltage, 47
impedance
vs frequency, 40g
loss tangent, 40
mechanical resonance, 43,
44¢g, 44, 45s
microphone, 572
microphonic, 43, 44, 45s
miscellany, 47
model, 37
non-ideal, 37ff
nonlinearity, 42g
piezoelectric, 44g

capacitor (cont.)
PPS, 48p
selecting, 45
silicon, 48, 48p
solid polymer, 39
storage, 3r, 257, 267, 445r
sub-picofarad, 311, 3171, 312
tempco, 37, 37t, 38g, 39t,
41g
timing, 3r, 46
types, 38, 47
ultra, 48
voltage coefficient, 41g, 41,
42, 42¢
capacity
thermal, 534
Caprio’s quad, 122, 122g, 122,
124¢g
with folded cascode, 122,
123,123,123, 124g
carbon dioxide
infrared absorption, 639g
cascode, 111ff, 712, 164, 186,
187, 188, 189, 190t,
191, 192, 192, 206,
207g, 209, 209, 209g,
210, 210, 211g, 285,
368, 369, 369
and differential amplifier,
111,112
and Early effect, 111, 712
and high voltage, 111, 424
and Miller effect, 111, 112
and transimpedance ampli-
fier, 111, 7112
as common-gate amplifier,
221,221
bandwidth, 221ff, 222
folded, 122, 123, 123, 123,
124g, 134, 135, 163,
164
in current mirror, 107, 107
in current source, 207, 208
in differential amplifier, 120
series stack, 23/
CERN, 25
charge
dispenser, 284ff
MOSFET gate, 172r
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charge (cont.)
pump, 258, 259, 270, 285n,
445r, 499
Marx generator, 499
choke, 62ff, 64, 65p, 66g
bank-winding, 65
common-mode, 488, 492,
493, 494p
circuit breaker, 528, 529
clamp
anti-soar, 516
low-capacitance, 527, 529
low-voltage, 466, 467
CMOS
imager, 630, 632p
lens, 633
linear amplifier, 232ff, 233
bandwidth, 233¢g
gain, 232¢g
CO, sensor, 638
Cockcroft—Walton generator, 499
coil
Helmbholtz, 15, 16p
cold-junction compensation, 595
common-mode choke, see also
choke
comparator, 1031, 291r, 446r, 478
compensation, 296ff
cold-junction, 595
pole-zero, 516
conduction
angle, 270
class-A, 248
confidence
misplaced, 516
connector, 17ff, 21p
0.9mm, 19t
1.85mm, 19t
2.4mm, 19t
2.92mm, 19t
APC-7, 19t
audio, 18
avoid these, 18
BNC, 18, 19, 19¢, 19t
deficiency, 20
D-sub, 18, 21, 21p
DIN, 18
F 18
FFC, 21p
header, 21p

connector (cont.)
high-density, 21
high-voltage, 18
K, 64
MCX, 19t
microphone, 580
MMCX, 19t
power-entry, 18
RCA, 18
rectangular, 18
reflection from, 19, 19g
RF and shielded, 18, 18ff,
19g, 19t
RM, 18
SC, 19¢
SHY, 18
SMA, 18, 19, 19¢g, 19t, 20, 64
SMB, 18, 19t
SMC, 19t
3.5mm, 19, 19t
SSMA, 19¢g, 19t
superSMA, 19t
TNC, 19g, 19t
type N, 19g, 19t
UHE, 18, 19, 19g, 19t
V, 64
XLR, 18, 580
contactor, 282
control
bang-bang, 446r
coplanar waveguide, 8
coupling
electrostatic, 12
magnetic, 12
mitigation, 13
test circuit, /3, 13s
unwanted, 12ff
mitigation, 13
creepage, 483, 484, 486, 486p
cricket
as thermometer, 589
crosstalk, 12, 13, 13s, 13t
crowbar, 389
overvoltage, 446r, 448r
low-voltage, 466, 467
cryogenic temperatures
operation at, 48n
current, 2r
bound, 49n, 53
conduction, 49n, 53

current (cont.)
dynamic, 423
eddy, 10, 15
free, 53
harmonic, 472n
high-side sensing, 477ff
ICs, 481T
in wires, 5
inrush, 472, 472-474s
junction leakage, 4r
leakage, 80, 80g
actual, 105
diode, 4r
diode, eliminating, 400,
400
vs temperature, 80, 81g
vs voltage, 81g
limiting, 446r, 478
foldback, 151, 151, 151,
152¢g
recombination, 141g
saturation, 194
sensing
ICs, 481T
shoot-through, 257, 259,
261,273
tunnel, 93
current mirror, 102r, 108, 421, 424
bipolarity, 134, 134ff, 135s
high ratio, 138, 138, 139
monolithic, 108
multiple output, 108, 108
piezo driver, 287, 287
ratio, 108, 109, 109, 109g
Widlar, 108, 109, 109, 109g
Wilson, 107, 109
monolithic, 108
current source, 106, 106ff, 390,
448r
Vgg-referenced, 108
2-terminal, 422
bipolarity, 134, 134ff, 135,
135s, 421, 42111, 422
high voltage, 135, 136
precision, 136, 137
canceling base-current error,
392, 392
cascode in, 107, 107
deficiencies of, 106ff
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current source (cont.)
depletion-mode, 206, 206ff,
207,207g, 419
dissipation, 422
errors, 422
fast-switching, 530, 531
floating, 206ff, 278, 218,
219, 220g
gain, 434
high-side monitor, 424, 424—
426
high-voltage, 210, 210ff,
211, 212g, 214-216g,
217, 218, 218, 219,
220g, 421, 421ff, 422,
434, 435,479
“perfect”, 217
Howland
bootstrapped, 418, 418—
419, 419-420s
HV Howland, 418
LM334, 110
magnet
fast-switching, 530, 531
monitor, 424, 424-426
MOSFET, 284
output resistance, /07, 130,
207g
dynamic, 207, 208
programmable, 710
programmed cascode, 209,
209
pulsed, 435, 436p
reducing power dissipation,
208, 208, 209, 209g,
210,211g
slew rate of, 423
tempco, 106, 107
current-crowding, 141

damping
ratio, 308
dB, 2r
dc motor model, 461, 461
decapot, see resistor, digital
delta function, 90
depletion region, 611
Designs by the masters
Apple 5 W charger, 482ff

Designs by the masters (cont.)
bulletproof input protection,

389ff, 390
Monticelli  output stage,
375ft

PGS508 pulse generator, 163,
163ff, 164, 165, 166s
wide-range linear TIA, 325f1f,
329
desk wart, 492
dielectric
absorption, 44, 45¢g, 46, 46g
constant, 41, 43, 43n
digipot
frequency response, 34g
log approximation, 34g
diode, 4r, 80ff
back, 95
capacitance, 83, 84, 84, 85¢g,
86, 529
characteristics, 80
clamp, 155, 155
cryogenic temperature sen-
sor, 598
fast-recovery, 88, 281
FERD, 88
forward current, 80, 81, 82g
forward drop
cancellation, 156
tempco, 82¢g
forward dynamic impedance,
82, 82¢g
forward recovery, 91, 92s
freewheel, 281
input protection, 84, 529
leakage, 80, 80, 81g
eliminating, 400, 400
peak current, 83, 84¢
reverse recovery, 86ff, 87s,
88g, 88s, 89g, 464, 464,
465s, 484,516
test circuit, 86, 86
Schottky, 82g, 88, 158, 464
soft-recovery, 88
step-recovery, 89, 90s, 91,
92s
test circuit, 89

diode (cont.)
stored charge, 86ff, 87s, 88,
89g, 464, 464, 465s,
484,516
test circuit, 86, 86
transient thermal resistance,
84¢g
tunnel, 92, 93
VI curve, 93, 93, 94, 95s
test circuit, 94, 94, 95p
trigger, 95, 95, 95s
zener, 447, 529
VI plot, 83¢g
2-stage protection, 85, 86
bidirectional, 525, 526
BJT as, 85, 86g
capacitance, 84, 529
input protection, 84, 527,

529
TVS, 527, 529
zero-voltage dynamic
impedance, 83, 83¢g
discharge
of high-voltage supply, 481,
481, 481s

displacement, see sensor
distance, see sensor
distortion

crossover, 414

in BJT amplifiers, 113ff
DMM, 389, 390
duolateral, 63
dynode, 626

Early effect, 101r, 106, 127g,
127ff, 128g, 187, 188,
197
and cascode, 111, 712
configurations that avoid,
101r
feedback factor, 128
formulas, 128
measuring, 127
MOSFET analog, 209
Earth
quietest place on, 580
EEpot, 31, 32, 33t
parameters, 31
electro-optic shutter, 263
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electromagnetic FET (cont.) gimmick, 47

conversion factors, 49t subthreshold region, 171r, Guinness
electromagnetic interference 194¢g, 195ff, 196¢g record (not beer), 580

(EMI), 344 switch, 171r Gummel plot, 101r, 141, 142¢g

EMF threshold voltage (Viy,), 194g,

back, 49, 460 196, 196g, 199¢ H-bridge, 595
emitter transconductance (g,,), 170r half bridge, 284

degeneration, 101-103r
emitter follower, 102r
inductive output, 153, 153s,
154
oscillations in, 143, 143ff,
143s
output impedance, 153, 153s,
154
EnergyStar, 469, 471
Ethernet
power over, 582
eye diagram, 363s

fan
brushless, 516, 517s
ceiling, 498
ramp-up, 459s
Faraday cage, 14
Faraday’s law, 49
feedback, 104r
PID, 595
motor control, 460
stability, 296, 296ff
ferrite
bead, 143, 143,517
cores, 491p
ferromagnetic, 53
FET
avalanche, 198, 198¢g
drain characteristics, 193,
193, 194g
enhancement and depletion,
170r
gate current, 171r
linear region, 171r
operating regions, 170r
output resistance
variation, 197g
polarities, 170r
resistive region, 193
saturation region, 170r, 193

transfer characteristics, 194g,
196g

triode region, 193, 194
FFT, 437, 441n

from time series, 440
filter

active

lowpass, 314,314g

bandpass, 490

Bessel, 301

Bode plot, 302s, 303g, 301-

306
Bode shootout, 301
Butterworth
poles of, 70

Chebyshev, 301

elliptic, 301

frequency response, 304s

linear frequency sweep, 302s

log frequency sweep, 301s

phase response, 303g

phase wrap, 302s

power-supply, 445r

RC highpass, 3r

RC lowpass, 3r

step response, 303s

stopband ripple, 302s
Fletcher—Munson curves, 572g
frequency

comb, 90, 91s

complex, 68
fretting, 21
FTIR, 638
fuse, 445r

thermal, 528

galvo—mirror, 624
gas discharge tube, 389
GDT, 525, 526, 526, 526p, 529
geophone, 583, 584p
damping resistor, 584n
spectra from, 584¢g
germanium
IR lens, 626

Hanna curve, 59
harmonic
comb, 91s
harmonic current, 472
heat, 447r
heatsink, 447r
Helmboltz coil, 15, 16p, 280
high-voltage
amplifier, 198, 410, 411s
Bode plot, 414¢g
precision, 404ff, 405,
412ff
stability, 413
circuits and cascode, 111
creepage, 486
current source, 421, 422ff
2-terminal, 422
low noise, 416, 417s
monitor, 260, 262
pulse generator, 257, 259
bipolarity, 262, 263
reversible, 260
ramp, 278, 278
step-and-hold, 416, 416,
417s
switch, 415, 415
hole
rabbit, 557n, 610
honeycomb, 63
Howland
bootstrapped current source,
418, 418419, 419-
420s
HV current source, 418
humidity, see sensor
absolute vs relative, 604g
humidity sensor, 603p, 603-605
hygrometer
capacitive, 603, 604
deformation, 603
fiber Bragg grating, 605
hair, 603n
optical, 605
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hygrometer (cont.)
piezoelectric, 603n
resistive, 603n, 604
curves, 605g
hysteresis
magnetic, 53, 54s

IGBT (insulated-gate bipolar tran-
sistor), 173r, 269, 280,
280, 281, 282p
fault protection, 269
linear applications, 271,
271T
transconductance, 272¢g
transfer characteristics, 271,
272¢g
vs BIT, 271
vs MOSFET, 269t, 532
image intensifier, 630, 631
impedance, 2r
loading effect of, 3r
motional, 579n
negative, 460
of PCB transmission line, 7
inductance, 10ff
formulas, 10
leakage, 465t
spike, 464, 464, 465s, 484,
516
mutual, 50
of resistor, 23, 23, 24, 25¢g
of wire, 10, 10g
PCB, 7, 8¢g
scaling, 50
self, 50
inductive
transient
TVS suppressor, 530, 531
inductor, 2r, 49ff, 491p
N-turn loop, 52
air core, 49
coefficient, 51g
copper loss, 57
core
thermal resistance, 58g
core loss, 54, 57, 57g, 460
core materials, 52
core size
nomogram, 62
examples, 62

inductor (cont.)
for switching converters, 63
gapped core, 58, 58, 59, 60g,
60t
lossy, 61, 61s
magnetic-core, 52
RF choke, 62ff, 64, 65p, 66g
saturation, 56, 138, 138g,
138, 139
shortcuts, 56
solenoid, 50
air-core, 50
ferrite core, 55g, 55, 55p,
56g
inductance of, 50
square-loop, 61, 61s
stored energy, 446r
TVS suppressor, 530, 531
tapered, 66p
toroid, 52, 52
ferrite core, 55
transient isolator, 26/
tunable, 60
types, 50p
Wheeler’s formula, 51
inductors
for power converters, 61
infrared
optics materials, 626
input
protection, 228, 229, 230s,
315, 389ff, 390
instrumentation amplifier, 290r
autozero, 478
integrator
reset, 290r, 315
windup, 414
interface
weird, 559n

JFET (junction field-effect transis-
tor), 174ff, 175t
Gmax, 188ff, 191, 191
Ron, 177
Vs spread, 176, 177g
amplifier
biasing, 171r
common-source,  188ff,
189, 190t, 221

JFET amplifier (cont.)
low-noise, 191, 192
vs switch, 177
bandwidth, 222t
capacitance, 178, 180t, 222t
cascode, 186, 187, 188, 189,
190t
dual, 178
families, 174
gain
maximum, 188ff, 189g,
190t
gate current, 105g, 105, 179,
180g, 180t, 326
gate leakage, 331
impact-ionization  current,
179, 180g
proportional to drain cur-
rent, 179, 180g
manufacturing spread, 332
output resistance, 188g,
188ff, 189, 189¢g, 190,
190g, 190t, 191, 191
packages, 174, 174
parameter interaction, 177g
pinch-off voltage, Vp, 176
source degeneration, 189,
189
source follower, 185
switch, 171r
vs amplifier, 177

transconductance, 182ff,
189,222t
enhancer, 183, 184t, 185,
191, 192

equations, 182

maximum gain, 178

measuring, /187, 187

of source follower, 185,
186

vs BJT, 182, 182

vs drain current, 182, 183,
184¢g

vs drain voltage, 183, 184g

within a family, 177, 178g

transfer characteristics, 176,
177¢g
Johnson noise, 516

Kelvin connection, /39
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kickstart, 470
Kirchhoff’s laws, 2r, 432
nodal analysis, 431ff, 432

laser diode, 521, 522g, 522p
lattice-wound, 63
LC
resonant circuit, 3r
series, 490, 491
leading-edge detector, 97, 97
LED
VI plot, 83g
chip-on-board (COB), 523,
523p, 524¢g, 524p
forward drop, 82g
infrared, 639
pulser, 274, 274ft, 275, 276
level shifter, 406
light, see sensor
breaking the speed limit of,
634
light sensor, 606—-640
linear
circuit, 2r
litz wire, see also wire, see wire,
12
LNB, 64
load
capacitive, 407, 408, 408,
408¢g
op-amp, 401ff, 402g, 402s
load cell, 553p, 554, 554p, 555p,
551-560
circuit, 558, 560
loading, 3r
lock-in, 618
logic
CMOS, 172r
linear amplifier, 232g,
232ft, 233, 233¢g
oscillator, 233
transfer  characteristics,
232¢g
unbuffered, 232, 232¢
isolator, 261
parasitic coupling, 13s
timing skew, 9, 9
wired-OR, 478
Lorenz attractor, 393, 394, 394s

loss
switching, 460, 470
LSST, 632
Lumen, 519
luminous efficiency, 519g, 520T

magnet
fast shutoff, 280, 280, 282,
283p
fast-switching, 530, 531
transient suppression, 530,
531
magnetic
core
gapped, 58, 58, 59, 60g,
60t
thermal resistance, 58g
wire capacity, 58g
core loss, 54, 57, 57g, 460
domain, 53, 54
hysteresis, 53, 54s
Mandelbrot set, 393
Marx generator, 499, 500
Maxwell’s equations, 52, 55n
MEMS, 561n
microchannel plate, 630, 631
microphone, see sensor, see also
sensor, 571-583
condenser, 578p
amplifier, 580
binaural, 578
capacitor, 572
condenser, 578p
frequency response, 575g
connector, 580
dynamic, 572
frequency response, 575g
electret, 580, 581
frequency response, 575g
measurement, 574
MEMS, 574
noise floor, 579
phantom power, 581, 582,
583
placement, 582, 583
response, 580g
response pattern, 576, 576,
577g
selectable, 577p
ribbon, 573

microphone (cont.)
sensitivity, 579
shotgun, 577
SNR scatterplot, 574
stereo, 577
microphone placement, 583
microstrip, §
impedance, 8g
Miller effect, 104r, 134, 145, 149,
164, 192, 241, 248, 250
and cascode, 111, /12
modulator
acousto-optic, 541
modulus
of elasticity, 551
Young’s, 551
Monticelli output circuit, 375,
375, 376g
SPICE simulation, 375
MOSFET
Ron vs temperature, 268g,
268ff
Ron vs voltage, 235
at high voltage, 197
at low voltage, 196
avalanche, 198, 198¢g
avalanche rated, 198, 252,
253,253
bandwidth, 222
capacitance, 201g, 222, 521
choosing, 237
current source, 431
enhancement-mode, 217
nodal analysis, 431ff, 432
depletion-mode, 173r, 246,
266
as bias source, 218
as current source, 200,
206ff, 207, 207g, 209,
209, 209¢g, 419,419
extending voltage of, 270,
210ff, 211, 212g, 214-
216g
high-voltage current
source, 210, 210ff, 211,
212¢g,214-216¢g,217
HV discharge, 481, 481,
481s
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MOSFET, depletion-mode (cont.)
programmed current
source, 209, 209
SMPS startup, 470
transfer  characteristics,
215¢g
die size, 235
drain characteristics, 193,
193, 194g,251¢g
E-HEMT, 246
extending voltage of, 210,
210ff, 211, 212g, 214
216g
feedback factor, 209
figure of merit, 236, 236t
flying, 257, 259, 261, 477
gallium nitride, 237, 242g,
270
gate charge
depends on fjgaq, 248
depends on Vrain, 249
measuring, 248
test circuit, 249, 250
gate driver, 255, 255, 256T,
261,264,478
explosion, 260
half-bridge, 257, 258, 259,
263T
high-side, 257
high-voltage, 198, 200T,
413t
transconductance, 200T
history, 234ff
inductive load, 253
IRF-series, 234ff, 234t, 273
IRFZ-series, 235, 235t
lateral, 246, 271, 272
tempco, 271
transconductance, 272¢g
transfer  characteristics,
271,272¢g
leakage, 285n
linear applications, 193ff,
271,271T, 435
low-voltage, 204, 204, 205¢g
maximum current, 172r, 235,
235t
maximum ratings, 172r

MOSEFET (cont.)
output characteristics, 193,
193, 194g,251g
output resistance
variation, 197g
paralleling, 195
pass transistor, 515
pentode region, 194
pHEMT, 246
power
gate charge, 172r, 248,
249s, 251g, 251s, 257
gate charge datasheet er-
rors, 250
linear applications, 271,
271T
paralleling, 173r
silicon carbide, 477
switch, 172r
transient, 252g, 252ff,
254¢g
pulse energy, 252g, 252ff,
254¢g
pulsed current source, 435
resistive region, 193
RF, 246
RDS(ON)’ 172r
saturation region, 193
series string of, 210, 210ff,
211, 212g, 214-216g,
231
shrink, 236
in linear amplifier, 237,
273
silicon carbide, 237, 242g,
261, 261s, 270, 477,
477n
die size, 260g
gate driver, 270
SOA, 195, 195¢g
source follower, 228, 229
bootstrapped, 228, 229,
230s
capacitive  load, 224,
224ff, 225¢g, 226, 226g
SPICE models, 199g, 199ff,
201, 202, 202ff, 202n,
203, 204
capacitances, 203
circuit, 202

MOSFET (cont.)
Spirito effect, 195, 195¢g
substitute for BJT, 140
subthreshold region, 194g,
195ff, 196g, 198, 199,
204, 205g, 209
super-junction, 204, 237,
238,242g,266g
die size, 260g
superjunction, 266
switch
bidirectional, 262
threshold voltage (Vi), 194g,
196, 196g, 199g
selectable, 204, 204¢
transconductance, 199, 200T,
201g,272g
vs BIT, 199, 199-201¢g
transfer characteristics, 194g,
196g, 199¢, 271, 272¢
transient thermal resistance,
252,252¢g,254g
triode region, 193, 194
turn-off delay, 258n
vertical, 234ff, 236, 236
vs BJT, 271
vs IGBT, 269t, 532
zero-threshold, 204, 204,
205g
motor
drive, 462, 462¢g
model, 461, 461
op-amp analogy, 462, 462,
463
rheostat controller, 462, 462g
motor driver
PWM, 457ff, 458, 458s
motor-generator, 459s
MOV
vs TVS, 528

NDIR, 638, 640p
network analyzer
on a chip, 304
NEXT, 13t
nodal analysis, 431ff, 432
node
equations, 432
noise
brushless fan, 516, 517s

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

664 SUBJECT INDEX Art of Electronics — The x-Chapters

noise (cont.) op-amp, current feedback (cont.) op-amp (cont.)

canceler, 396

common-mode, 487, 488,
492

equivalent bandwidth, 437

faulty SPICE model, 125

Johnson, 579, 584

pink, 439

power density, 437

power supply, 487, 487ff,
488s, 490s, 490T, 491s,
492,495, 517s

spectral density, 437

suppression, 61, 61s, 492,
495

faulty, 125

unit conversions, 437

units, 437

white, 439

Noise equivalent power (NEP),

614

Norton equivalent circuit, 3r

octave

spectral analysis, 437

op-amp

active clamp, 291r
active rectifier, 291r
bandwidth, 292r, 342, 342¢g
basic circuits, 290r
bias canceled, 343g, 368ff,
369, 370
current noise, 371
BJT, 292
input current, 292
Bode plot, 292r
capacitive load, 336, 387,
401ft, 402g, 402s
frequency of oscillation,
401
cautions, 291r
charge dispenser, 286, 287
CMOS, 292r
input current, 292r
common-mode input range,
292r
compensation, 292r
current feedback, 156, 156s,
159, 340, 340, 341,
352ff, 353, 356, 358T,
388

applications, 356
bandwidth, 352, 354g, 357
Bode plot, 156g
cautions, 354
input capacitance, 355g
input current, 353
modeling, 356
output current, 352
output swing, 359
precision, 353
slew rate, 352, 366
stability, 352, 354, 355g,
355s, 355t
current source, 431
MOSFET, 431
decompensated, 314
departure from ideal, 291r
difference amplifier, 290r
differentiator, 290r
discrete, 295, 295p
distortion, 344
electrometer, 292r
follower, 290r
full-power bandwidth, 342
gain, 292r
gain—bandwidth product, 342
vs quiescent current, 344,
345¢g
golden rules, 290r
high-speed, 299, 340ff, 348—
351T, 352ff, 358T
history, 294t
ideal, 290r
inductive  output, 401ff,
402g, 402s
input current, 291r, 343, 345,
368ff, 368t, 369, 370
vs GBW, 346¢g
vs slew rate, 346g
input protection, 228, 229,
230s, 389ft, 390
integrator, 290r
inverting amplifier, 290r
noise, 291r, 343, 346, 368t
vs quiescent current, 346g
noninverting amplifier, 290r
nonlinear circuits, 291r
offset voltage, 291r, 335,
368t

offset voltage drift, 291r
output current, 292r, 344
limiting, 387, 387ft, 387s,
388
output impedance, 292r,
376g
output impedance vs fre-
quency, 401ff, 402g,
402s
output swing, 292r
peak detector, 291r
phase shift, 292r
PSRR, 360, 360g, 360ff, 361,
36lg
quiescent current, 343
rail-to-rail, 291, 292r, 372ff
distortion, 375ff, 376g
input crossover, 372¢g
output crossover, 375ff,
376g
output impedance, 372
output linearity, 375ff
output saturation, 330,
3724f, 373¢g, 374s, 375
when it isn’t, 372ff, 373g,
374s
resistorless gain stage, 382,
382, 382s, 383g, 383s
sample-and-hold, 291r
settling time, 346, 378ff, 378,
379s, 379, 380s
vs fr, 378
vs GBW, 347¢g
vs output step, 379, 379g
vs slew rate, 347¢g
single-supply, 291r
slew rate, 292r, 345, 364ff,
378ff, 378, 379s, 379,
380s
Butler circuit, 365, 366
CFB, 366
cross-coupled input stage,
366
enhanced, 379
increasing, 364
transconductance reduc-
tion, 365
vs fr, 378
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op-amp, slew rate (cont.)
vs GBW, 346g, 364, 364,
365t
vs input error, 365g, 367¢g
vs quiescent current, 345g
SPICE model, 297, 299
frequency response, 299g
step response, 300g
split feedback, 261
vacuum tube, 294, 294p
VFB+CFB, 355
voltage feedback, 340, 340ff,
348-351T, 356
bandwidth, 354¢
optical
conversion factors, 520
power, 519
power transmission, S21ff,
522¢g, 522p, 524¢g, 524p

units, 519
optical sensor, 606—640
optocoupler
for isolated feedback, 470,
483

linearity, 610g
photoconductive, 609T
optoelectronics
detectors, 606—-640
optocoupler
linearity, 610g
photoconductor, 609T
photoconductor, 608p, 606—
611
infrared, 610, 611¢g
linearity, 607, 610g
resistance vs illumination,
607g
spectral response, 607g
speed, 608g, 609, 610s
streetlight circuit, 608
tempco, 609g
photodiode, 522¢g, 522p
photomultiplier
silicon, 508
photovoltaic stack, 415, 521,
522,524g, 524p
ORTE, 577
oscillator, 291r, 446r
blocking, 483

oscillator, blocking (cont.)
CMOS, 233
phase-shift, 489, 489
sinewave
Wien bridge, 41
trapezoidal, 490
triangle, 490
Wien bridge, 607
oscilloscope
overdrive artifacts, 379, 380,
381s
probe
opto-fiber isolated, 522,
522p, 523
output
decoupling, 414
overtemperature
shutdown, 484
overvoltage
shutdown, 448r

parallel
impedances, 3r
paramagnetic, 53
patents, 570n
PCB
capacitance, 7, 8g
inductance, 8g
maximum current, 7, 7g
meandering trace, 9
parasitic coupling, 12
traces, 6
PCB transmission line
attenuation, 7
characteristic impedance, 7
geometries, 8
impedance, 8g, 9t
peak detector
eliminating diode leakage in,
400, 400
peaking, 165
vs phase margin, 298g
permeability, 49, 53
effective, 58, 58, 59, 60g
PET scan, 623
phase detector, 304
phase margin, 296ff, 297g, 297,
298¢, 407
photoconductor, see also sensor;
light, 608p, 606—611

photoconductor (cont.)
infrared, 610
wavelength tuning, 611g
linearity, 607, 610g
resistance vs illumination,
607g
spectral response, 607g
speed, 608g, 609, 610s
streetlight circuit, 608
tempco, 609g
photodiode, see also sensor; light,
612p, 616p, 616T, 611-
625, 630p
e,C noise, 617
avalanche, 384, 384, 385,
618
excess noise, 619n, 620g
gain stabilized, 619n, 620g
gain vs bias, 619g
gain vs temp, 619g
gain vs total noise, 620g
hybrid, 621, 622
InGaAs, 620
speed, 619
biased, 308
capacitance vs bias, 613g
cooling, 615
current linearity, 613g
figure of merit, 611
germanium, 617
HgCdTe, 617
infrared, 617
InGaAs, 617
IR
spectral response, 614g
lateral-effect, 624
leakage, 615
LiTaOs, 617
lock-in detection with, 618
noise, 614
position sensitive, 624
segmented, 624
shunt resistance, 613g, 615,
615g
silicon, 616-617
solar cell, 617
voltage nonlinearity, 613g
zero bias, 617
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photometer power (cont.) power supply (cont.)
starlight-to-sunlight, 327ff, entry module, 445r split, 502
331,331g factor splitter, 336, 337

photometric units, 519
photomultiplier, 626, see also sen-
sor; light, 630p
base, 628
configuration, 627p
dark count, 627, 629¢
dark current, 627
giant, 628p
pulse shape, 629s
quantum efficiency, 627g
silicon, 384ff, 384p, 385,
385g, 386s, 622
size and shape, 627
spectral response, 627g
speed, 627, 629s
photon sensor, 606—-640
phototransistor, 611, see also sen-
sor; light
piezo
charge-dispensing driver,
284ff, 285, 286
nonlinearity, 284g
piezoresistivity, 551, 561
PIN diode, see also sensor; photo-
diode, 612p, 616p
PMT
dark count
compared with SiPM, 623
PoE, 582
Poisson ratio, 551n
pole, 3r
dominant, 314
pair, 224
pole-zero
network, 69, 69
poles and zeros, 68ff, 69
of Butterworth filter, 70
potentiometer
digital, 31, 32, 33t
parameters, 31
gang matching, 34
nonlinearity, 35
taper, 33, 158
tempco, 35
volatility, 32
power
converter, 494p

correction in  offline
SMPS, 445r, 472ff,
472s,473
in offline SMPS, 445r
linear, 472
in resistor, 26, 29¢g
on a beam of light, 521ff,
522p, 524¢g, 524p
optical, 519
phantom, 581, 582, 583
spectrum, 488s, 490s
transient, 26, 29g
transistor
mounting, 167
power supply
Apple charger, 483p, 485
common-mode noise, 487,
4871f, 488s, 490s, 490T,
491s, 492, 492s, 494s,
495
counterfeit, 482ff, 482p,
482s, 483p, 483s, 484
crowbar, 466, 467
current limit
foldback, 455, 455, 456
efficient, 469, 469
high-voltage
discharge circuit, 481,
481, 481s
inexpensive, 495
laboratory, 513, 513ff, 514,
515p, 517s
low-noise, 513, 513ff, 514,
515p, 517s
negative, 508, 509
low-voltage, 453, 453, 453s,
454
negative, 510, 510
noise, 492, 495, 517s
offline
non-isolated, 497, 497,
497s, 498, 498s, 499,
500
output impedance, 517
ripple voltage, 470, 482, 482,
483s
safety, 482ff

stability, 517
switchmode, 492, 495
efficient, 469, 469
noise, 492, 492s, 494s,
495, 495s, 496, 496s
noise test circuit, 493
ultra-isolated, 487, 487ff,
489
unregulated, 445r, 515
powerline
transients, 525¢g
pressure, see sensor
unit conversion, 562T
units, 561
pressure sensor, 559, 560, 561
probe
active, 134, 228ff
high impedance, 228ff
high-voltage, 228ff
’scope, 260
protection
reverse polarity, 449, 449
PSACRE, 13t
PSNEXT, 13t
pulse
generator, 155, 155p, 160s,
161p, 161s
adjustable rise/fall, 155
bipolarity, 262, 263
cable, 263, 264, 264, 265p,
266s
fast, 163, 163ff, 164, 165,
166s
high-voltage, 91, 92s, 257,
257ff, 259, 261, 261s,
262, 263, 366, 3606s,
367
HV, 263, 264, 264, 265p,
266s
monitor, 260, 262
offset circuit, 158
output stage, 158, 159
overcurrent limit, 477, 477
overshoot, 166s
reversible, 260, 262
step response, 165, 166s
transition control, /55
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pulse, generator (cont.)
waveform generation, /56
waveform generator, 157
integrity, 19
reflection, 19, 20s
standard test, 526, 532, 533g
pulse oximeter, 637g, 637p, 635-
637,638, 639p
spectral absorption, 636g
push-pull
BJT output stage, 1031, 273
MOSFET output stage, 273
shoot-through, 266
PWM, 445r
motor drive, 4571f, 458, 458s
ripple reduction in, 428, 428,
429s, 430
sensitivity, 430g
settling time, 428, 429s
pyroelectric, see sensor, light

rabbit hole, 557n, 610
radiometer, 521, 521p
ramp

generator, 158

high-voltage, 278, 278
RC circuit, 68

poles and zeros, 69
rectifier

active, 291r

bridge, 445t

leakage, 81g

recovery spike, 464, 464,

465s, 484,516

synchronous, 291r
reference

design, 484
relay, 71ft, 72, 73p

ac coil, 77

advantages, 71

arcing, 72

coax, 74p

coil suppression, 74, 75, 76s,

77,77t

contact erosion, 75

contact protection, 72

contactor, 282

disadvantages, 71

dry-switching, 71

kickstart, 77, 78, 78s

relay (cont.)
lifetime, 71
mechanical, 72, 73p
mercury-wetted, 72p
overdriving, 77, 78, 78s
parameters, 78
reed, 72p, 79, 159
life expectancy, 159
RE 73p
time-delay, 74p
timing, 76s, 77, 77t, 78s
resistance
negative, 93, 460
2-terminal, 151, 151,
151g, 151, 152¢
sheet, 7
temperature sensor (RTD),
592, 594¢g
resistor, 2r, 23ff
4-wire, see also resistor,
Kelvin, 26, 27, 28p
Ayrton—Perry, 24
current-sensing, 478
dead, 31p
departure from ideal, 23ff
digital, 31, 32, 33t
cautions, 35
frequency response, 34g
gang matching, 34
log approximation, 34g
parameters, 31
tempco, 35
volatility, 32
wiper resistance, 35, 35
divider, 29
exploding, 528
Kelvin, 26, 27, 28p
noise, 25
non-inductive, 266, 266p
nonlinearity, 24ff, 26g, 35
power
derating, 27
precision, 23, 29
self capacitance, 23
self inductance, 23, 24, 25¢,
266
canceling network, 266
tempco, 23, 592
testing to failure, 27, 29, 30,
31p, 32s

resistor (cont.)
transient power, 26ff, 29g
voltage coefficient, 24ff, 26g
wirewound, 24, 25g
RF
choke, 62ff, 64, 65p, 66g
bank-winding, 65
driving cable, 337, 337
ripple, 445r
PWM
reduction, 428, 428, 429s,
430, 430g
roll-your-own, 544n
root locus, 68n
RTD, 93, 592, 594¢
RTG, 596

s-plane, 68ff, 69, 224
visualizing, 70
safe operating area (SOA), 168g,
448r,511,511¢g
saturation
current vs voltage, 194
of magnetic core, 56
voltage vs current, 194
Schmitt trigger, 102r, 291r
SCR, 269, 389, 466
second breakdown, 272, 448r
Seebeck effect, 595, 595¢g
seismometer, 585
sensor, 535
accelerometer, see also ac-
celerometer
barometric pressure, 594
CCD, 630
CMOS
lens, 633
CMOS imager, 630, 632p
CO,, 638
displacement, 536T
distance, 536T
~meter-scale, 548
capacitive, 537, 537, 538
confocal chromatic, 540,
540
displacement, 537-550
distance, 537-550
fiber Bragg grating, 541
Hall-sensor, 547, 547,
547g, 547n
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sensor, distance (cont.)

inductive, 538
interferometry, 539, 539,
540
laser doppler vibrometry,
540, 541, 542, 543p
laser ranging, 548, 549p,
550s
laser triangulation, 538,
539
linear potentiometer, 547
LVDT, 542, 543-545
magnetostrictive, 546, 546
patterned inductive, 544,
545
patterned magnetic, 545
patterned optical, 545, 546
RF, 548, 548
ultrasonic, 538, 538
geophone, 583
humidity, 594, 603p, 603-
605
fiber Bragg grating, 605
imaging
CCD, 630
CMOS, 630, 632p
infrared, 626, 626g
visible light, 630, 632p
infrared
long wavelength, 625
medium wavelength, 638,
639g
non-dispersive, 639
light, 536T, 630p, 632p, 606—
640
D* (D-star), 615
APD, 618, 619, 620g
bolometer, 625
capacitance vs bias, 613g
cooling, 615
current linearity, 613g
figure of merit, 611
Geiger mode, 620
giant photomultiplier,
628p
hybrid avalanche detector,
621, 622
IR photoconductor, 610,
6l1g
IR photodiode, 617

sensor, light (cont.)

IR SPAD, 621
IR spectral response, 614g
long-wavelength IR, 625
MPPC, 622, 630p
NEP, 614
noise, 614
photoconductor, 608p,
606-611
photodiode, 612p, 616p,
616T, 611-625
photomultiplier  (PMT),
626, see also photomul-
tiplier
phototransistor, 611, 618
position sensitive, 624
pulse oximeter, 635-637
pyroelectric, 625
responsivity, 613
shunt resistance, 613g
single-photon avalanche,
620
SPAD, 620
SPAD array, 621
streaktube see streaktube
thermal, 625
thermopile, 625
voltage nonlinearity, 613g
with gain, 618
location, 537
microphone, see also micro-
phone, 571-583
ORTF, 577
optical, 606—640
passive IR, 625
photodiode, 630p
photon, 606—640
pressure, 536T, 559, 560, 561
absolute, 560-562
capacitive, 561, 562, 562p,
563
differential, 560, 561,
564p
gauge, 561
manganin, 561, 565
MEMS, 561n
optical, 561, 565
piezoelectric, 561
piezoresistive, 563, 565,
565

sensor, pressure (cont.)

ruby fluorescence, 561,
566, 566g
thermal-flow, 561, 564,
565
tire monitor, 562, 564
proximity, 536T
pulse oximeter, 635-637
rotation, 536T
sections in previous editions,
536T
seismometer, 585
sound, 536T, 571-583
anechoic chamber, 580p
level meters, 574
loudness curves, 572¢g
microphone types, 572,
573
pressure units, 571, 571
SNR scatterplot, 574
temperature, 536T, S89ff,
597T
capacitive, 601g
change-of-state, 589
crickets, 589
cryogenic, 597, 598g,
599¢, 600, 601g
cryogenic, GaAs, 598g,
600g
effect of leads, 602g
finger test, 589
FLIR, 590ff, 590-592p,
597T
NTC, 600g
PTC, 600g
pyrometer, 591, 597T
RTD, 592, 594¢g, 597T
semiconductor, 508
silicon, 593, 594¢g, 597T,
598g, 600g
thermal cutout, 590
thermistor, 594, 597T
thermocouple, 595, 596,
596¢g, 597T, 601¢g
vacuum, 561
Bayard—Alpert, 568
Bayard-Alpert, 569, 569p
cold-cathode, 570
hybrid, 570
inverted-magnetron, 570

© in this web service Cambridge University Press & Assessment

www.cambridge.org



www.cambridge.org/9781009632881
www.cambridge.org

Cambridge University Press & Assessment

978-1-009-63288-1 — The Art of Electronics: The x-Chapters 2nd Edition
Paul Horowitz , Winfield Hill

Index

More Information

Art of Electronics — The x-Chapters

SUBJECT INDEX 669

sensor, vacuum (cont.)
ionization, 568, 569, 569p
MEMS, 567
Pirani, 566, 567, 567, 568p
thermocouple, 566, 567,
567p
vibration, 583-588
series
impedances, 3r
SETI, 386
sewing machine, 457
rheostat controller, 459p
shielded enclosure, 14ff, 15, 16p
attenuation, 15¢g
screened, 17
test circuit, /6
shielding, 14ff
electrostatic, 488
field contours, /8
magnetic, 16g, 16t
RF, 17, 17p
signal
amplitude, 2r
sinewave
from square wave, 233, 490,
491
single-photon avalanche detector
(SPAD), see also sen-
sor; light
SiPM, see also sensor; light, 630p
afterpulsing, 623
vs overvoltage, 624g
crosstalk, 623
vs overvoltage, 624
dark count, 623
compared with PMT, 623
vs overvoltage, 624¢g
vs temperature, 623g
gain
vs overvoltage, 624
skin depth, 10, 11g, 11p, 12¢g, 14
slew rate, 155
limiter, 161, 162
of current source, 423
of high-voltage amplifier,
410
smoke, 526, 527p
SMU, 194, 196, 271
snubber, 281, 464, 469, 484
solar cell, 617

solenoid, 50
air-core, 50
ferrite core, 55g, 55, 55p, 56g
inductance of, 50
sound, see sensor
sound sensor, 571-583
source follower
bandwidth, 223, 224, 224ff,
225g, 226, 226g
capacitive load, 224, 224ff,
225g,226,226¢g

gain, 433
JFET
output impedance, 185,
186
transconductance of, 185,
186

MOSFET, 228, 229, 230s
bootstrapped, 228, 229,
230s
resistive load, 433
transimpedance gain, 226g
specific detectivity, D*, 614
spectral analysis
from time series, 440
third-octave, 437
bands, 440T
spectral conversions, 437, 439T
spectrum
from time series, 440
third-octave, 439
vibration, 440
SPICE, 125
amplifier analysis, 113ff
BJT bandwidth vs current,
147¢g
BJT model, 115g, 147
MOSFET models, 199g,
199ff, 201, 202, 202ff,
202n, 203, 204
capacitances, 203
circuit, 202
op-amp model, 297, 299
frequency response, 299g
step response, 300g
problems with, 114, 124
Spirito effect, 195, 195g, 272n

square wave
from sine, 233
square-loop
B-H curve, 54s
SSR, 79
Stanford Research Systems
excellent manuals, 570n
STB (set-top box), 64
step
response, 297¢g
step response
vs phase margin, 298g
strain, see sensor, 551
apparent, 554
strain gauge, 552p, 553p, 555g,
559, 551-560
bonding, 558, 559
calibration, 558
factor, 555
fatigue, 557
hysteresis, 557
lead-wire compensation, 557
maximum elongation, 557
minimum radius of curva-
ture, 557
optical, 558
quartz, 558
residual strain, 555g
self heating, 557
semiconductor, 558
transverse sensitivity, 556
wiring, 556
wrinkles, 556
streak tube, 634, see also sensors,
invention, 635
speed, 634
stress
compressive, 551
tensile, 551
stripline, 8
summing junction, 290r
Super Kamiokande, 623n
swarf, 547n
switch
analog, 79
arcing, 72
choices, 75
contact protection, 72
dry-switching, 71
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switch (cont.)
high-side, 415, 415, 475,
475, 476T
high-voltage, 415, 415
lifetime, 71
mechanical, 71ff
parameters, 78
thermal cutout, 590
switching
hard, 264
loss, 248
switchmode (SMPS), 445r
boost, 446r, 502
bridge converter, 446r
buck, 446r, 502
buck-boost, 446r
burst mode, 470
bus converter, 502, 503, 504,
505p
isolated, 505, 505
common-mode noise, 492,
492s, 494s, 495, 495s,
496, 496s
test circuit, 493
continuous-conduction
mode, 471
Cuk, 446r
current pulsation, 504
current-mode, 447r
pros and cons, 447r
efficiency, 469, 469, 471¢g
flyback, 446r, 483
forward converter, 446r
hysteretic, 446r
inductor selection, 63
inductorless, 445r
inverting, 446r
isolated, 446r
kickstart, 470
multiphase, 504, 505p
negative output, 506, 506,
507
PWM, 446r
regulation, 446r
ripple, 470
SEPIC, 446r
topologies, 446r
voltage-mode, 447r

temperature, see sensor

temperature coefficient

BIJT leakage current, 105

FET gate current, 105

offset voltage, 291r
temperature compensation

bandgap reference, 447r
termination

back, 263

series, 263
Thévenin equivalent circuit, 3r
thermal

capacity, 534
thermal emissivity, 591
thermal resistance, 167, 447r

pathetic, 212

transient, 26, 29g, 84g, 448,

533g, 533, 534¢g

thermal scar, 591p
thermistor, 594
thermocouple, 595, 596, 596g
thermoelectric cooler, 595
thermometry, 589ff
thermopile, 596
third-octave

bands, 440T

spectral analysis, 437
thyristor, 269
toroid

ferrite core, 55
tracking, 486p
train

electric, 457

rheostat controller, 460p

transformer

audio, 582, 583

B-H curve, 54s

de, 502, 502, 503, 504, 505p

isolated, 505, 505
in switchmode converter,
445r

leakage inductance, 465t

parasitics, 465t

powerline, 445r

toroidal, 516

ultra-isolated, 488
transient

edge, 488

power-on, 516

protection, 526, 527p

transient (cont.)
suppressor, 445r, 525ff, 526,
526, 527p, 528, 529
inductive circuit example,
530, 531
non-sacrificial, 529
series-mode, 529, 530
test circuit, 531, 532
test pulses, 526, 532, 533g
thermal resistance, 198, 252,
252¢g, 254¢g, 448r, 525ff,
533g, 533, 534¢
transimpedance amplifier, 192,
290r, 315, see also
amplifier
R¢ Johnson noise, 315
Ry capacitance, 321
enC noise, 315, 319
“RCR” trick, 318¢g, 319, 321
and cascode, 111, 112
autoranging linear, 332, 332
Bode plot, 308, 318g, 320g
capacitive feedback, 362,
362, 363s
reset, 362
comparison, 326
compensation, 315, 326
composite, 318, 319, 328p
Bode plot, 318g, 320g,
325¢g
pulse response, 320s
spectral noise density,
320g, 324¢g
step response, 324, 325s
current ratio, 396, 397
damping ratio, 308, 309t
frequency response, 309g,
309t
gain-switching, 313, 314,
333,333
hybrid composite, 321g, 322
multi-range, 324
noise filter, 312, 314
response, 314g
noise gain, 317
normalizing, 396, 397
photodiode, 312ff, 313
response, 313s
PIN diode, 309, 310
post-TIA gain, 315, 316
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transimpedance amplifier (cont.)
post-TIA shaper, 321
range-switching, 327
spectral noise density, 320g,
324¢g
speed, 310
stability, 307ff, 310
stabilizing, 308, 309¢g
starlight-to-sunlight, 327ff,
331,331g
step response, 309g
transimpdance gain, 317,
318¢g
wide-range linear, 325ff,
329, 329, 330g, 332,
332, 333
wideband, 332, 333, 333
wideband low-noise, 321g,
322
transistor
mounting, 167
pass, 445r
perfect, 341
switch, 101r
transmission line, see also cable
characteristic impedance, 19
matching, 19
PCB, see also PCB
reflection, 19, 266s
termination, 19, 20s
back, 257, 263
velocity factor, 265
triac, 269
trimmer
capacitance, 46, 47, 260,
311, 333, 415, 491
compensation, 315, 415
gain, 382
offset, 204, 261, 295, 312,
368, 396, 398
pole-zero, 516
resistance, 31, 35, 36, 136,
165, 228, 229, 285
TRRS, 580
TVS, 525, 526, 526, 527, 529
circuit example, 530, 531
for fast-switching magnet,
530, 531
test circuit, 531, 532
vs MOV, 528

undervoltage
lockout, 447r, 478

varactor, 83, 84, 85¢g
varistor, 389, 525, 526, 526, 527p,
528, 529
vibration, 440
vibration sensor, 583-588
video
differential, 337
driver, 337, 337
voltage, 2r
“let-through”, 525
arc, 526
burden, 425
divider, 29, 260
high-voltage, 414, 415
wideband, 414, 415
Early, 127, 127, 128g
formulas, 128
measuring, 127
firing, 526
holdover, 526
inverter
for RRO op-amp, 374, 375
protection, S25ff
startup transient, 516
voltage reference, 446, 447r, 470,
516
bandgap, 447r
JFET pinchoff, 447r
MOSFET floating gate, 447t
noise, 125, 447r, 516
series, 447r
tempco, 4471, 516
VI plot, 83¢g
zener, 447r
voltage regulator
3-terminal, 446r
317-style, 206, 446r
current limit
foldback, 455, 455, 456
dropout, 446r
in current source, 206
linear, 445r
low-dropout (LDO)
stability, 446r
taxonomy, 445t

wah-wah pedal, 609
circuit, 610
wall wart, 492
water
dielectric constant of, 604g
wave
ring, 532
Wheatstone bridge, 556, 561
Widlar transconductance configu-
ration, 421, 421
Wien bridge, 607
window
Blackman-Harris, 437, 442
DEFT function, 437
flat-top, 443n
Hann, 437, 442
parameters, 443T
windows
coefficients, 442
wire, 5ff, 6t
current in, 5, 5g
gauge, 5
inductance of, 10, 10g
insulation, 5ff
Kynar, 5
litz, 5, 12
magnet, 5
resistance, 5
solid, 5
stranded, 5, 5
Teflon, 5
tinned, 6

year
miraculous, 580n

zener
BIJT as, 207n
capacitance, 84, 85g, 86, 529
low-capacitance, 413
zero-voltage switching, 484
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