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Subject Index

A
AAVID 573300:
   heat sink:
      thermal resistance vs. airflow, 8.57
      for TO-263, 8.57
AAVID 582002B12500:
   heat sink:
      thermal resistance vs. airflow, 8.55
      for TO-220, 8.54
AAVID Thermal Technologies, Inc., 8.58
Absolute voltage output sensor, 6.24-25
   EMI/RFI effects, 6.25
   with shutdown, 6.23
   thermal time constant, 6.25-26
AD580:
   three-terminal bandgap reference, 2.5-6
      Brokaw cell, 2.6
AD586:
   buried zener reference, 2.10
   long-term drift performance, 2.14
   low tolerance, 2.14
AD587, buried zener, noise reduction pin,
2.18
AD588:
   buffer amplifier, 2.16
   buried zener reference, 2.10
   long-term drift performance, 2.14
   low tolerance, 2.14
AD592, current output sensors, 6.21-22
AD594, Type J thermocouple, 6.10
AD594/595:
   circuit, 6.10
   instrumentation amplifier/thermocouple
cold junction compensator, 6.9
AD595, Type K thermocouple, 6.10
AD596/597, monolithic set-point
controllers, 6.10
AD620 Instrumentation Amplifier, 8.86
AD688, Kelvin sensing circuit, 2.16
AD780:
   long-term drift performance, 2.14
   precision sigma-delta ADC driver, 2.23
AD815 Data Sheet (Analog Devices), 8.58
AD1580, shunt bandgap reference, circuit,
2.7
AD1582-1585 series:
   bandgap reference:
      circuit, 2.9
      connection diagram, 2.9
      specifications, 2.8
   Brokaw cell, 2.9
AD3300, evaluation board, 2.46
AD7416, circuit, 6.36
AD7416/7417/7418:

   digital temperature sensors, 6.36-37
   temperature sensor 10-bit ADC,
characteristics, 6.37
AD77XX:
   high resolution ADC, 6.13-15
   high resolution ADCs, 6.11
AD7705:
   16-bit sigma delta ADC, 7.11
   applications, 7.13
   battery monitor circuit, 7.13
   cell monitor, battery charger, 7.13
   programmable gain amplifier, 7.13
   specifications, 7.13
AD7817/7818/7819:
   digital temperature sensors, 6.36-37
   temperature sensor 10-bit ADC, serial
interface, characteristics, 6.37
AD22103, ratiometric output sensor, 6.22-23
ADC:
   10-bit, series temperature sensor, 6.36-37
   16-bit, sigma delta, 7.11
   22-bit, 2.23
   high resolution, 6.13-15
      resistance temperature detector
interfacing, 6.15
   high speed, EMI/RFI noise, 8.73
   on-chip temperature sensors, 6.36-37
   sigma-delta:
      AD780-driven, 2.23-24
      internal digital filter, 2.21
      noise, 2.20
      reference input, 2.20-21
      switched capacitor input, 2.20-21
   successive-approximation, reference bypass
capacitors, 2.22-23
ADM660:
   efficiency, 4.15
   specifications, 4.14
   switched capacitor voltage converter, 4.14
   switched capacitor voltage
inverter/doubler, 4.13-15
ADM8660:
   efficiency, 4.15
   specifications, 4.14
   switched capacitor voltage
inverter/doubler, 4.13-15
ADM8691:
   application, 7.1-3
   block diagram, 7.2
   Chip Enable output, 7.3
   functionality, 7.1
   supervisory products, 7.4
   watchdog input, 7.3
ADM9240:
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   block diagram, 7.9
   generic application circuit, 7.11
   microprocessor monitoring, 7.9
   specifications, 7.10
ADM9261:
   key features, 7.4
   pager power system application circuit,
7.6
   specifications, 7.5
   triple comparator and reference, 7.5
   triple power supply monitor IC, 7.4
ADM9264:
   application circuit, 7.8
   block diagram, 7.7
   error output signals, 7.6
   quad power supply monitor IC, 7.6
   specifications, 7.7
ADM9268:
   hex voltage monitor, 7.8
   monitor voltage in Pentium II processor,
7.8
   similar to ADM9264, 7.8
   specifications, 7.8
ADP1147:
   buck converter controller, 3.41-44
      efficiency losses, 3.41-42
      specifications, 3.43
      step-down application, 3.41-42
   buck pulse wave modulation regulator,
3.53
   sleep/power saving mode, 3.31
   switch modulator, 3.26
ADP1148:
   buck pulse wave modulation regulator,
3.53
   evaluation board, 8.10-12
   switching regulator, 8.10-11, 8.16
      buck application circuit, 8.34-35
         driving ADP3310 linear low dropout
post regulator, 8.37-38
            waveforms, 8.38
         filtered output, 8.37
         input/output waveforms, 8.35-36
   synchronous step-down regulator
controller, 3.44-46
      application circuit, 3.44-45
      efficiency losses, 3.45
      specifications, 3.46
ADP3000:
   low dropout linear regulator, 8.9
   switching regulator, 3.28, 8.6-8
      block diagram, 3.36
      boost application circuit, 3.38, 8.28
         experiment, 8.27-31
         filtered output, 8.30-31
         waveforms, 8.29
      buck application circuit, 3.38, 8.32

         experiment, 8.32-34
         filtered output, 8.34
         input/output waveforms, 8.33
      NPN switching, 3.34
      pulse burst modulation, 3.32, 3.34-38
      pulse burst modulation/gated oscillator,
3.37
      specifications, 3.37
ADP3050:
   switching regulator:
      buck converter:
         application circuit, 3.39
         NPN switch, 3.39-40
         specifications, 3.40
ADP3153:
   5-bit programmable synchronous switching
regulator controller:
      for Pentium II, 3.46-47
      schematic diagram, 3.47
      specifications, 3.47
ADP330X:
   anyCAP low dropout regulators, 2.38-47
   design:
      AC performance, 2.40
      DC performance, 2.39-40
   error amplifier, 2.39
   high gain vertical PNP pass device, 2.38
   merged amplifier-reference design, 2.38
   voltage calculation, 2.39-40
ADP3300, LDO regulator, basic circuit, 2.44
ADP3310:
   LDO regulator, 8.14-15
      controller, 2.48-51
         circuit, 2.50
         features, 2.48
      driven by ADP1148 buck regulator:
         circuit, 8.38
         waveforms, 8.38
      sensing resistors, 2.53
         simplest, 2.54
      thermal design example, 8.52
ADP3603/3604/3605:
   application circuit, 4.17
   features, 4.17
   ripple voltage equations, 4.10, 4.16
   voltage inverter, regulated output, 4.16-18
   voltage regulator, boost switched capacitor,
4.18
ADP3603/3604/3605/3607, regulator,
shutdown feature, 4.12
ADP3605:
   switched capacitor voltage converter,
8.39-41
      application circuit, 8.39
      filtered output, 8.40
      input/output waveforms, 8.40
ADP3607:
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   application circuit, 4.20
   regulated voltage, circuit diagram, 4.21
   switched capacitor boost regulator:
      diagram, 4.18
      specifications, 4.19
   voltage regulator, switched capacitor,
4.18-21
ADP3801/3802:
   battery charging ICs, 4.22, 5.18
   buck battery charger, diagram, 5.19
   constant programmable charge current,
5.20
   internal multiplexer, 5.18, 5.20
      output, 5.20-21
   output stage, external PMOS transistor,
5.22
   separate battery pack charger, 5.20
   switch mode battery charger,
specifications, 5.19
ADP3801/3802 Product Data Sheet, 5.25
ADP3810:
   linear battery charger, lithium-ion cells,
external MOSFET, 5.17
   off-line flyback battery charger:
      diagram, 5.14
      lithium-ion cells, 5.14
   overvoltage comparator, 5.12
ADP3810/3811:
   battery charger controller IC, 5.10-11,
5.14-16
   block diagram, 5.11
   circuitry performance details, 5.13
   current control details, 5.15
   current-mode flyback converter
topology, 5.15
   key features, 5.11
   off-line charging circuit, 5.16
   simplified battery charger, 5.12
ADP3810/3811 Product Data Sheet, 5.25
ADP3820:
   charger, lithium-ion battery, 5.17
   linear regulator controller, 5.17-18
ADR290-ADR293 series:
   XFET reference:
      specifications, 2.12
      topology characteristics, 2.11
ADT05, temperature sensor, thermostatic
switch, 6.29-30
ADT14, setpoint controller, quad, 6.32
ADT20/21/22, programmable setpoint
controllers, internal hysteresis, 6.32
ADT45/ADT50:
   absolute voltage output sensors, 6.24-25
   thermal time constant, 6.25-26
ADT70, platinum resistance temperature
detector conditioning, 6.14-15
ADuC810PC:

   as MicroConverter, 7.13-14
   as processor, 7.14
Airflow monitor, using TMP12, 6.32-35
Aluminum electrolytic capacitor:
   general purpose, 3.63, 8.20-22
   switching, 3.63, 8.20-22
Ambient temperature, 8.45
Amplifier, linearized thermistor, 6.19
Amplifier Applications Guide (Analog
Devices), 8.13, 8.77
Analog circuit:
   definition, 8.1
   prototyping, 8.2-9
      bird's nest, 8.4
      deadbug, 8.3
      Mini-Mount, 8.5
      Solder-Mount, 8.5
         advantages, 8.5
         components, 8.5
   RFI minimization, 8.68
   RFI sensitivity, 8.66
   simulation, considerations, 8.2
Antenna effect, 8.85
Antenna gain, electric field strength, 8.66
Antognetti, Paolo, 8.13
anyCAP:
   capacitor size, 2.46
   LDO regulator series, 2.38-47
      comparison, 2.42
      controller, block diagram, 2.49
      diagram, 2.43
      Thermal Coastline packaging, 2.47
      thermal performance, 2.46
   LDO topology, benefits, 2.42
   pole-splitting topology, 2.41-42
   voltage regulation, wide range, 2.44
Avalanche diode, breakdown, 2.3
AVX TPS-series capacitors, 3.66

B
Bandgap temperature sensor, 6.21
Bandgap voltage reference, 2.4-9
   basic circuit, 2.4
   characteristics, 2.13
   shunt, circuit, 2.7
   two-terminal, 2.5
Barrow, Jeff, 8.87
Battery:
   boost regulator, 3.7
   capacity, 5.2
   charge/discharge cycles, 5.2
   charger, 5.1-25
      linear, 5.17-18
      offline isolated flyback, 5.14-17
      switch mode dual, 5.18-22
      universal, 5.22-24
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         diagram, 5.23
   charging, 5.5-13
      fast, 5.5-6
      generalized circuit, 5.5
      termination methods, 5.7-8
      trickle, 5.5-6
   current, 5.2
   discharge profiles, 5.4
   discharge rate, 5.2
   disposal, 5.4
   environmental concerns, 5.4
   fundamentals, 5.2-4
   internal multiplexer, final voltage
selector, 5.21
   lithium metal, 5.3, 5.6
   lithium-ion, 5.3-4, 5.6, 5.8-10
      charge termination, 5.24
      charger:
         end-of-charge detect, 5.20-22
         linear, 5.17-18
         switch mode dual, 5.18-22
         universal, 5.22-24
   memory, 5.4
   NiCd, 5.3-4, 5.6
      charger:
         switch mode dual, 5.18-22
         universal, 5.22-24
   nickel metal hydride, 5.3-4, 5.6
      charger:
         switch mode dual, 5.18-22
         universal, 5.22-24
   overcharging, 5.1
   rechargeable, 5.1
      figures of merit, 5.2-3
      technologies, 5.3
   sealed lead-acid, 5.3-4, 5.6
   self-discharge, 5.2
   switching regulator, 3.6
   temperature, charge termination
method, 5.7
   voltage, charge termination method, 5.7
Billings, Keith, 3.69
Bird's nest prototyping, 8.4
Blattner, Rob, 2.57, 8.58
Bleaney, B., 8.87
Bleaney, B.I., 8.87
Blood, William R. Jr., 8.87
Boltzmann's constant, 6.19
Boost converter:
   basic circuit, 3.16
   discontinuous operation point, 3.19-20
   gated oscillator, inductance calculation,
3.50-51
   ideal, 3.15-20
   input/output current:
      ripple current rating, 3.65-66
      waveforms, 3.59-60

   input/output relationship, 3.17
   negative in/negative out, 3.20
   power MOSFET switches, 3.39, 3.41
   pulse burst modulation, inductance
calculation, 3.50-51
   pulse wave modulation, constant
frequency, inductance calculation,
    3.54-55
   waveforms, 3.16
      discontinuous mode, 3.18
Boost switched capacitor voltage regulator,
4.18
Boyle, 8.13
Brokaw cell, 2.6, 2.9, 6.20-21
   bandgap reference, 2.32
Brokaw, Paul, 2.24, 2.57, 6.38, 8.77, 8.87
Brown, Marty, 3.69
Brownout, 7.1
Bryant, James, 2.1, 8.1, 8.2, 8.86
Buck converter:
   basic scheme, 3.10
   currents, 3.11
   discontinuous operation point, 3.15
   gated oscillator, inductance calculation,
3.49
   gated oscillator control, output voltage
waveform, 3.33
   ideal, 3.10-15
   input/output current:
      ripple current rating, 3.65
      waveforms, 3.59-60
   input/output relationship, 3.12
   negative in/negative out, 3.20
   power MOSFET switches, 3.39, 3.41
   pulse burst modulation:
      inductance calculation, 3.49
      output voltage waveform, 3.33
   pulse wave modulation:
      constant frequency, inductance
calculation, 3.52-53
      variable frequency, inductance
calculation, 3.53-54
   pulse width modulation, variable frequency
constant off-time, 3.26-27
   switch and diode voltage effects, 3.36
   switch duty cycle, 3.12
   switch duty ratio, 3.12
   synchronous switch, P- and N-channel
MOSFETs, 3.44
   waveforms, 3.10-11
      discontinuous mode, 3.13-14
Buck-boost converter:
   schemes, 3.21-22
   topologies, 3.21-23
Buffer amplifier, 2.16
Buried zener reference:
   characteristics, 2.13
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   stability, 2.10
Buxton, Joe, 5.1, 5.25
Bypass capacitor, 2.21

C
Cable:
   shielding:
      electrically long/short, 8.82-84
      grounding, 8.83-84
      low frequency interference, 8.83-84
      pigtail connections, 8.84-85
Cage jack, 8.8-9
   advantages, 8.9
Capacitor:
   charge redistribution, 4.6
   charging, 3.8
   charging from voltage source, 4.5
   classes, 3.62-63, 8.20-23
      aluminum electrolytic, 3.63, 8.20-22
      ceramic, 3.63, 8.20-22
      polyester, 3.63, 8.20-22
      tantalum electrolytic, 3.63, 8.20-22
   considerations, 3.59-66
   continuous switching, 4.6
      steady state, 4.7
   electrolytic:
      impedance versus frequency, 8.23-24
      ripple-current rating, 3.64-65
   equivalent circuit, pulse response, 8.23
   fundamentals, 3.8-10
   and law of conservation of charge, 4.5
   manufacturer listing, 3.70
   parasitics, 4.3-4, 8.23
   pump, diagram, 4.7
   stored charge, diagram, 4.4
   theoretical, 4.3-4
   types, 8.20-22
Cell phones:
   low dropout linear regulators, 1.5-6
   shutdown features, 1.5
Ceramic capacitor, multilayer, 3.63-64,
8.20-22
Charge control, 3.31
Charge transfer, capacitors, 4.3-7
Chestnut, Bill, 8.1, 8.19
Chryssis, George, 3.69
Circuit:
   high precision, 8.3
   high speed, 8.3
   mixed-signal, 8.3
   reference:
      bandgap based, 2.4
      series, 2.4
      shunt, 2.4
      zener diode based, 2.4
      see also Voltage reference

Clelland, Ian, 3.69, 8.44
Cold junction, 6.6
   compensation:
      electronic, 6.8
      ice-point reference, 6.7
      temperature sensor, 6.7
Contact potential, 6.5
Core, manufacturer listing, 3.70
Current output sensor, 6.21-22
Current-mode control, 3.29-30
   disadvantages, 3.30-31

D
DAC, high speed, EMI/RFI noise, 8.73
Dan, Pnina, 5.25
Data acquisition board, block diagram, 1.3-4
Deadbug prototyping, 8.3-4
Decoupling, 1.7, 2.14
Designing for EMC (Workshop Notes), 8.77,
8.86
Device junction, temperature reference point,
8.45
Digital output sensor:
   nominal output frequency, 6.26
   sigma-delta ADC modulator, 6.26-29
Diode-reverse breakdown, zener, 2.3
Distance from source, electric field strength,
8.66
Dobkin, Robert C., 2.57
Drift, voltage references, 2.14-15
Dropout voltage, 2.25

E
Early effect, 6.19
Eddy currents, 3.58
EDN's Designer’s Guide to Electromagnetic
Compatibility, 8.77, 8.86
Effective temperature differential, 8.45
Electromagnetic compatibility, 8.59-77
Electromagnetic interference, see: EMI
Embedding, 8.75
EMC Design Workshop Notes, 8.44
EMC EMI regulations, design impact, 8.61
EMC Test & Design, 8.77
EMI:
   frequency, 8.64
   model:
      FAT-ID, 8.63
frequency/amplitude/time/impedance/
distance, 8.63
      source/receptor/path, 8.61-62
   passive components, 8.64-65
   path:
      cable radiation, 8.62
      conduction, 8.62
      connector leakage, 8.62
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      interconnects, 8.62
      radiation, 8.62
      slot and board radiation, 8.62
   regulations, 8.59-61
      automotive equipment, 8.61
      commercial equipment:
         conducted interference, 8.59
         FCC/VDE/VCCI, 8.59
         radiated emissions, 8.59
            computers, 8.60
      industrial- and process-control
equipment, 8.60-61
      medical equipment, 8.60
      military equipment, 8.60
   signal/rise time, 8.64
   source, physical aspects of equipment,
8.64
   source/path/receptor, 8.19
   type:
      circuit/system emission,
conduction/radiation, 8.62-63
      circuit/system
immunity/susceptibility, 8.63
      internal, 8.63
EMI/RFI:
   considerations, 8.59-77
   diagnosis, 8.61-64
Energy transfer, using inductor, 3.8-9
Erisman, Brian, 3.1, 4.1
E.S.D. Prevention Manual, 8.87
European Community (EMC) standards,
8.60
European Community standards, see:
EMC
Evaluation board, 8.9-13
   uses, 8.12
Extra implantation junction field effect
transistor, 2.10

F
FDA EMI standards, 8.60
Federal Communications Commission,
see: FCC
Ferrites:
   characteristics, 8.23-24
   impedance, 8.24
   in inductor power supply filters, 8.23,
8.73
   materials:
      bead, 8.24
      leaded ferrite bead, 8.24
   PSpice models, 8.24
Ferromagnetic core, 3.56
Film capacitor, 3.63-64
Filter:
   broadband, 8.69-70

   failure, 8.69-70
   high-pass, 8.69
   low-pass, 8.67
      effectiveness, 8.68
      leakage, 8.67
   multistage, 8.69
   non-zero ground, effectiveness, 8.70
Filtering, reference noise performance, 2.18
Flyback charger, charge current vs. voltage,
scheme, 5.16
Flyback converter, circuit, 3.25
Forward converter, circuit, 3.26
Forward-biased diode, 2.3

G
Gated oscillator control, 3.31-34
Gauss, 3.55
Gelbach, Herman, 8.86
Gerber files, 8.12
Gerke, Daryl, 8.88
German EMI regulations, by Verband
Deutscher Electrotechniker (VDE), 8.59
Goodenough, Frank, 2.57, 5.25
Gottlieb, Irving M., 3.69
Graham, Martin, 8.13, 8.88
Grant, Doug, 8.88
Grounding, 1.7

H
Hageman, Steve, 8.44
Handbook of Chemistry and Physics, 6.38
Hardware:
   design techniques, 1.8, 8.1-85
      analog circuit simulation, 8.1-2
   layout, 1.7
Hardware monitoring, 7.1-15
   brownout, 1.1
   design techniques, 1.7
   microprocessor supply voltage, 1.1
   overview, 1.2
   parameters, 1.1, 7.1
   processor power supply voltage, 1.3-4, 7.1
   purpose, 1.1, 7.1
   scope, 1.1
   temperature, 1.1, 7.1
Heat sink, 8.48
   basics, 8.51
   FET pass transistor, 8.53
   thermal resistance:
      case/ambient measurement, 8.48
      junction/ambient measurement, 8.51
HFQ-series capacitors, 3.66
High efficiency switching regulators, in cell
phones, 1.5-6
High Speed Design Techniques (Analog
Devices), 8.13, 8.17, 8.88



INDEX

Index-7

High-precision circuit, 8.3
High-speed circuit, 8.3
Hysteretic current control, 3.31

I
IC regulator, see: Switching regulator
Ice point junction, 6.6
Immunity, 8.66
Inductor:
   considerations, 3.48
   core materials, 3.59
   current, versus magnetic flux density,
3.56
   energy transfer, 3.8-9
   ferromagnetic core, 3.56
      saturation, 3.57
   fundamentals, 3.8-10
   magnetic considerations, 3.55-59
   magnetic core, permeability, 3.56
   magnetic field strength, oersteds, 3.55
   magnetic flux density, gauss, 3.55
   manufacturer listing, 3.70
   power loss, 3.57-58
      eddy currents, 3.58
      magnetic hysteresis, 3.58
      winding resistance, 3.58
   power supply filters, ferrites, 8.23
   self-resonant frequency, 3.59
Inductor current equations, switch and
diode voltage effects, 3.35-36
Integrated circuit components:
   linear regulators, 1.1
   switched capacitor voltage regulators,
1.1
   switching regulators, 1.1
   voltage references, 1.1
Integrated circuit switching regulator,
see: Switching regulator
International EMI Emission Regulations
(list), 8.87

J
JFET transistor, voltage reference,
2.10-14
Johnson, Howard W., 8.13, 8.88
Jung, Walt, 2.1, 2.24-25, 3.69, 8.1, 8.14,
8.19, 8.44, 8.45, 8.86, 8.88

K
Kelvin sensing, 2.55
   circuit, 2.16
Kerridge, Brian, 5.25
Kester, Walt, 1.1, 2.1, 3.1, 4.1, 5.1, 6.1,
6.38, 7.1, 8.1, 8.2, 8.9,
 8.14, 8.17, 8.19, 8.45, 8.88
Kimmel, Bill, 8.88

Kovacs, Gregory T.A., 2.57
KRL/Bantry Components, 2.57

L
Laptop computers:
   circuit redundancy, 1.5-6
   design challenges, 1.4
   off-line flyback battery charger, 5.17
   replacing desktop systems, 1.4
   thermal and power management, critical,
1.5
Law of conservation of charge, 4.5
Law of Intermediate Metals, 6.6
LDO regulator:
   ADP330X series, diagram, 2.43
   advantages, 2.25
   board layout, general guidelines, 2.45-46
   capacitor ESR zones, 2.37
   controller, 2.48-56
      basic design, 2.49-50
      circuit, 2.56
      current limit sense voltage errors, 2.55
      differences, 2.48-49
      multiple low ESR capacitors, 2.55
      printed circuit copper resistance design,
2.54
   DC and AC design issues, 2.36
   frequency compensation, pole splitting,
fatal flaw, 2.40-41
   linear voltage, power efficiency
enhancement, 2.27
   pass device:
      application problem, 2.35
      high output impedance, 2.35
      inverting mode, 2.33-34
      saturation capability, 2.36
      stability criteria, 2.35
   PCB-layout issues, 2.55
      Kelvin sensing, 2.55
   routing techniques, 8.14-15
   sensing resistors, 2.53-55
   thermal considerations, 2.45-47
   traditional architecture, 2.34
      performance, 2.35
Lee, Seri, 8.58
Lenk, John D., 3.69
Li, Alan, 2.57, 8.58
Linden, David, 5.25
Line sensitivity, voltage references, 2.16
Linear Design Seminar (Analog Devices),
8.87
Linear regulator, low dropout, routing
techniques, 8.14-15
Linear voltage regulator, 2.25
   basic considerations, 2.25-29
   block diagram, 2.28
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   controller, charging lithium-ion battery,
5.17-18
   current limiting, 2.28
   dropout voltage, 2.25
   low noise, 2.25
   pass devices:
      advantages/disadvantages, 2.30
      Darlington NPN, 2.29-30
      dropout voltage, 2.29
      PMOS, 2.30
      PNP/NPN, 2.30
      single NPN, 2.29-30
      single PNP, 2.30
      tradeoffs, 2.29-33
   temperature sensing, 2.28-29
   three-terminal:
      diagram, 2.26
      positive leg series style, 2.25
      power dissipation, 2.26-27
      types, 2.25-26
Lithium-ion battery, 5.3-4, 5.6
   charge termination techniques, 5.9
   charger, linear regulator controller,
5.17-18
   charging caveats, 5.10
   charging chemistry, 5.8
   end-of-charge detect, 5.20-22
   fast charging characteristics, 5.6, 5.9
   multiple cell packs, 5.9
   overcharging sensitivity, 5.8
   slow charging characteristics, 5.6
   undercharging effects, 5.10
LM109/309, bandgap voltage reference,
2.31
LM309:
   fixed voltage regulator, 2.32-33
      dominant pole, 2.36
      emitter-follower, 2.36
LM317:
   high dropout voltage, from Darlington
pass transistors, 2.33
   pass device topology, modifications, 2.33
   simplified schematic form, 2.32-33
LO-PADS, 8.5
Load sensitivity, voltage references,
2.15-16
Long-term drift, in precision analog
circuits, 2.14
Low dropout linear regulator, 2.25-57
   in cell phones, 1.5-6
Low dropout regulator, see LDO

M
McDaniel, Wharton, 2.57, 8.58
Magnetic flux density, versus inductor
current, 3.56

Magnetic hysteresis, 3.58
Magnetizing current, 3.25
Marsh, Dick, 3.69, 8.44
Marsh, Richard, 8.88
Massobrio, Guiseppi, 8.13
Memory, battery, 5.4
Metals, dissimilar, thermoelectric e.m.f., 6.6
Microconverters, 7.13
Micromodel, 8.1
Microprocessor:
   Chip Enable inhibiting, 7.1
   supervisory products, 7.1-2
   supply voltage, 7.1
Mixed-signal circuit, definition, 8.1
Morrison, Ralph, 8.77, 8.86, 8.87
MOSFET, manufacturer listing, 3.70
Muncy, Neil, 8.86

N
NDP6020P/NDB6020P P-Channel Logic
Level Enhancement Mode Field Effect
 Transistor, 2.57
Nickel-cadmium battery, 5.3-4, 5.6
   fast charge termination methods, 5.7-8
   fast charging characteristics, 5.6
   slow charging characteristics, 5.6
   temperature and voltage charging
characteristics, 5.7
Nickel-metal hydride battery, 5.3-4, 5.6
   fast charge termination methods, 5.7-8
   fast charging characteristics, 5.6
   slow charging characteristics, 5.6
   temperature and voltage charging
characteristics, 5.7
Noise:
   conducted, 3.2
   radiated, 3.2
   voltage references, 2.16-19
Noise reduction and filtering, manufacturer
listing, 8.44
NTC, see: negative temperature coefficient

O
Oersted, 3.55
Off-line charger, laptop computers, 5.16-17
OMEGA Temperature Measurement
Handbook, 6.38
OP113EP, precision low noise unity-gain
follower, 2.18
OP193, single-supply op amp, 6.8
OP196/296/496, scaled references, 2.19
OP279, scaled reference, 2.19
OP284, scaled reference, 2.19
Op amp:
   low voltage rail-rail references,
specifications, 2.20
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   output as buffered reference, 2.16
   rail-to-rail output, low dropout
references, 2.19
Opto-isolator, 5.10
Optocoupler, 5.15
OS-CON:
   capacitor, 3.63, 3.66, 8.10
      electrolytic, 8.20-22
      low ESR, 2.37
Ott, Henry, 8.44, 8.77
Ott, Henry W., 8.87
Ott, H.W., 8.86
Output impedance, voltage references,
2.15

P
Pallas-Areny, Ramon, 6.38
Parasitics, capacitors, 4.3-4, 8.23
Pass device:
   tradeoffs, 2.29-33
   in voltage regulators:
      advantages/disadvantages, 2.30
      Darlington NPN, 2.30
      design safety margin, 2.51
      dropout voltage and ground current,
2.34
      FET drive voltages, 2.51
      lateral PNP, dropout voltage, 2.35
      PMOS, 2.30
         disadvantages, 2.34-35
      PNP/NPN, 2.30
      selection, 2.50-51
      single NPN, 2.30
      single PNP, 2.30
      thermal design, 2.51-53
      vertical PNP, dropout voltage, 2.35
Passive component, non-ideal EMI
behavior, 8.65
PCB:
   design:
      EMI protection, 8.72-76
         circuit function partition, 8.74
         embedding, 8.75
         line termination, 8.76
         multilayer, 8.74
         striplines, 8.74
         track impedance, 8.76
      high-frequency noise, 8.72-73
      multilayer, EMI protection, 8.74
Pease, Robert A., 8.13, 8.87
Permeability, 3.56
Personal computers, semiconductor
sensors, 1.7
Pin socket, 8.8-9
   advantages, 8.9
Polyester capacitor, stacked film, 3.63-64

Portable equipment, rechargeable Battery,
considerations, 5.1
Power line:
   transient disturbances, 8.70-72
      EMI filters, 8.70-71
      Faraday shields, 8.72
      transformers, 8.71
Power management:
   cell phones, 1.5-6
   distributed power supply systems, 1.1
   integrated circuit components, 1.1
   localized regulators, 1.1
   overview, 1.2
   scope, 1.1
Power MOSFET switches:
   buck/boost converters, 3.39, 3.41
   selection criteria, 3.40-41
Power supply:
   analog ready, 8.24
   card entry filter, 8.24
   classical, disadvantages, 1.2-3
   distributed:
      advantages, 1.3
      analog circuits, 1.3-4
   EMI filtering, 8.74
   high frequency:
      filtering, 8.41-43
      filtering layout summary, 8.42-43
      localized decoupling, 8.42
   noise reduction and filtering, 8.19-44
Practical Analog Design Techniques (Analog
Devices), 8.13
Precision voltage references, 2.1-2
Pressman, Abraham I., 3.69
Printed circuit board, see: PCB
Process control, thermal management, 1.7
Prototyping techniques, 8.2-9
   commercial, digital systems, 8.3
Pulse burst modulation, 3.27, 3.27-28,
3.31-34
   disadvantages, 3.33
Pulse width modulation, voltage feedback,
scheme, 3.29-30
PWM3845, current-mode flyback controller,
5.14-15

R
Radiofrequency interference, see: RFI
Ratiometric voltage output sensor, 6.22
RDI Wainwright (firm), 8.87
Reay, Richard J., 2.57
Rechargeable Battery:
   considerations, 5.1
   figures of merit, 5.2-3
   technologies, 5.3
REF195, low tolerance, 2.14
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References:
   packaging, 2.2
   precision voltage, 2.1-2
Regulator circuit, grounding techniques,
8.14-18
Regulators, low dropout linear, 2.1-57
Resistance temperature detector, 6.11-15,
6.11-19
   characteristics, 6.12
   configuration, 6.13
   four-wire/Kelvin connection, 6.14
   interfacing high resolution ADC, 6.15
   passive sensor, 6.12
   Seebeck coefficient, 6.11-12
   voltage drop, 6.12-13
Resistance temperature devices, 6.2
RFI:
   analog circuits:
      instrument disruption, 8.65-68
      minimizing, 8.68
      rectification, 8.67
   electric field strength, 8.66
   equipment sensitivity:
      electric-field intensity, 8.66
      immunity, 8.66
   frequency bands, separation, 8.69
   instrument disruption, 8.65-70
      shielded cables, 8.65
   noise currents, inductive/capacitive
coupling, 8.66-67
Rich, A., 8.77, 8.86
RTD, see: Resistance temperature
detector

S
SAE EMI standards, 8.61
Scaled reference, voltage reference,
2.19-20
Schottky diode:
   external, 3.43
   loss, 3.41
   manufacturer listing, 3.71
   replaced by N-channel MOSFET,
3.43-44
Schweber, Bill, 5.25, 7.15
Sealed lead-acid battery, 5.3-4, 5.6
   fast charging characteristics, 5.6
   slow charging characteristics, 5.6
Seebeck coefficient:
   resistance temperature detector, 6.11-12
   thermocouples, 6.3-5
   Type J thermocouple, 6.5
   Type K thermocouple, 6.8
   Type S thermocouple, 6.11-12
Semiconductor temperature sensor, 6.2,
6.19-38

   basic relationships, 6.20
   current/voltage output type, 6.21-26
   digital output type, 6.26-29
   on-chip, 6.36-38
   in process control, 1.7
   theory, 6.19
   thermostatic switches and setpoint
controller, 6.29-32
   TMP12-based airflow monitor, 32-35
Sensitivity:
   line, voltage references, 2.16
   load, voltage references, 2.15-16
Sensor, temperature change, 6.11-15
Sheingold, Dan, 2.24, 6.38
Shielded cable, RFI, feed-through protection,
8.69
Shielding, 8.78-86
   cables, 8.82-85
   effectiveness:
      calculation, 8.82
      wave absorption/reflection, 8.78
   gaps, high frequency current, antenna
effect, 8.85
   grounding, 8.83-84
   interference:
      conductive enclosures, 8.78
      impedance, 8.78
      source, 8.78
   magnetic fields, 8.79-80
   materials, conductivity/permeability, 8.81
   mechanisms:
      absorption, 8.79-80
      reflection, 8.79-80
   openings:
      EMI waveguide, 8.81
         maximum radiation, 8.82
   sensors, 8.82
Signal processing, analog and digital, trends,
1.4
Simpson, Chester, 5.25
Simulation, prototyping, and evaluation
boards, manufacturer list, 8.13
Slattery, B., 8.77
Slattery, Bill, 8.87
Snubber, 3.14
Socket, low-profile, 8.8
Solder-Mount:
   advantages, 8.5
   components, 8.5
Solomon, Jim, 2.57
SPICE micromodels, 8.1-2
Sprague 595D-series capacitors, 3.66
Step-down converter:
   basic scheme, 3.10
   currents, 3.11
   discontinuous operation point, 3.15
   gated oscillator, inductance calculation,
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3.49
   gated oscillator control, output voltage
waveform, 3.33
   ideal, 3.10-15
   input/output current:
      ripple current rating, 3.65
      waveforms, 3.59-60
   input/output relationship, 3.12
   negative in/negative out, 3.20
   power MOSFET switches, 3.39, 3.41
   pulse burst modulation:
      inductance calculation, 3.49
      output voltage waveform, 3.33
   pulse wave modulation:
      constant frequency, inductance
calculation, 3.52-53
      variable frequency, inductance
calculation, 3.53-54
   switch and diode voltage effects, 3.36
   switch duty cycle, 3.12
   switch duty ratio, 3.12
   synchronous switch, P- and N-channel
MOSFETs, 3.44
   waveforms, 3.10-11
      discontinuous mode, 3.13-14
Step-up converter:
   basic circuit, 3.16
   discontinuous operation point, 3.19-20
   gated oscillator, inductance calculation,
3.50-51
   ideal, 3.15-20
   input/output current:
      ripple current rating, 3.65-66
      waveforms, 3.59-60
   input/output relationship, 3.17
   negative in/negative out, 3.20
   power MOSFET switches, 3.39, 3.41
   pulse burst modulation, inductance
calculation, 3.50-51
   pulse wave modulation, constant
frequency, inductance calculation,
    3.54-55
   waveforms, 3.16
      discontinuous mode, 3.18
Supply range, voltage references, 2.15
Swager, Anne Watson, 5.25
Switch modulation techniques, 3.26-28
Switched capacitor voltage converter,
4.1-21
   advantages, 4.2-3
   CMOS or bipolar switches, 4.8-9
   diagram, 4.2
   efficiency, 4.2
   power losses, 4.11-13
   regulated output, 4.15-21
   steady state, 4.7
   voltage doubler, 4.1-3

   voltage inverter, 4.1-3
Switched capacitor voltage inverter,
unregulated, 4.8-9
Switched capacitor voltage regulator, boost,
4.18
Switches, voltage converters, MOSFET or
bipolar, 4.9
Switching regulator, 3.1-71
   advantages, 3.2-3
   applications, 3.5-7
      AC/DC conversion, 3.5
      power distribution, 3.6
         advantages, 3.6
   buck-boost, cascaded, 3.23
   capacitor:
      electrolytic:
         equivalent circuit, 3.61
         impedance vs. frequency, 3.61-62
      function, 3.59
   capacitors, ripple currents, 3.2
   charge control, 3.31
   components, 3.1-2
   control techniques, 3.28-31
   controller, 3.1
   coupled-inductor single-ended primary
inductance topology, 3.23-24
   Cük converter, 3.24
   current-mode control, 3.29-30
   diodes and switches, 3.34-47
   disadvantages, 3.3
   filtering:
      output:
         experiments, 8.25-41
            results summary, 8.40-41
      probing techniques, 8.27
   flyback buck-boost, circuit, 3.25
   forward converter, circuit, 3.26
   gated oscillator control, 3.31-34
      scheme, 3.32
   grounding techniques, 8.15-17
   high frequency noise, reduction, 8.19-20
   hysteretic current control, 3.31
   ideal:
      efficiency, 3.5
      input voltage range, 3.4-5
      output current, 3.5
      output line/load regulation, 3.5
      output ripple voltage, 3.4-5
      scheme, 3.3-4
      switching frequency, 3.5
   ideal lossless, 3.34
   inductor, considerations, 3.48-59
   input filtering, 3.67-68
      circuit, 3.68
   isolated topologies, 3.24-26
   limitations, 3.2
   modulation, 3.26-28
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   noise, 3.2
   non-isolated topologies, 3.23-24
   NPN switches, 3.34
   output, analog ready, 8.19
   output filtering, 3.66-67
      circuit, 3.67
   pulse burst modulation, 3.27, 3.27-28,
3.31-34
      disadvantages, 3.28
      voltage-mode control, 3.28-29
   pulse skipping, normal duty cycles, 3.27
   pulse width modulation:
      fixed-frequency, 3.26
      variable frequency constant off-time,
3.26
      variable frequency constant on-time,
3.26
   SEPIC topology, 3.23-24
   topology, 3.1
   valley control, 3.31
   versus controller, 3.3
   voltage-mode control, 3.28-29
   Zeta converter, 3.24
Synchronous rectifier, 3.2, 3.43
Synchronous switch, 3.43
Systems Application Guide (Analog
Devices), 8.77, 8.86

T
Tantalum electrolytic capacitor, 3.63,
8.20-22
Temperature, 7.1
Temperature sensors, 6.1-38
   applications, 6.1
   resistance devices, 6.2, 6.11-15
   semiconductor, 6.2, 6.19-38
      bandgap, 6.21
   thermistor, 6.2, 6.16-19
   thermocouple, 6.2-11
   types, 6.2
Thandi, Gurjit, 4.1
Thermal Coastline, 2.46-47
   anyCAP applications, 2.47
   leadframe device, 8.49
   package details, 2.47, 8.49
Thermal design, basics, 8.46
Thermal management, 8.45-58
   airflow control, 1.1
   basics, 8.45-50
   design basics, 8.46
   heat sinks and airflow, 8.51-58
   overview, 1.2
   scope, 1.1
   temperature control, 1.1
   temperature sensors and control
circuits, 1.7

Thermal mass, 6.25
Thermal resistance, 8.45
   derating curves, 8.48-49
   heat sink, 8.48
   IC packages, summary, 8.46-48
   junction/ambient air measurement, 8.46
   junction/device case measurement, 8.48
Thermistor, 6.16-19
   advantages, 6.16-17
   high sensitivity, 6.16
   linearization, 6.17-18
      using shunt resistor, 6.18
   negative temperature coefficient, 6.16
   temperature coefficient, 6.17
   temperature sensors, 6.2
Thermocouple:
   basic principles, 6.5
   cold-junction compensation, 6.2-3
   common types, 6.3
   description, 6.2
   output voltage, 6.4-5
   principles, 6.2-11
   in process control, 1.7
   Seebeck coefficient vs. temperature, 6.4
   temperature difference measurement, 6.6
   temperature sensors, 6.2-11
   Type J, Seebeck coefficient, 6.5
   Type J/K/S, 6.3-4
   Type K:
      output conditioning, 6.8-9
      Seebeck coefficient, 6.8
   Type S, Seebeck coefficient, 6.11-12
   voltage generation, 6.6
   voltage-temperature curves, 6.3-4
Thermoelectric e.m.f., 6.5
   dissimilar metals, 6.6
Thermoelectric voltage, 6.5
TMP01:
   programmable setpoint controller, 6.31-32
      circuit, 6.31
      control relay driver, 6.31
      key features, 6.32
TMP03/TMP04:
   digital output sensors, 6.26-29
      circuit, 6.27
      output format, 6.27
TMP03/TMP/04, electronic equipment,
thermal monitoring, 6.29
TMP04:
   high power dissipation monitoring, 6.29
   microcontroller interfacing, 6.28
TMP12:
   in airflow monitor, 6.32-35
   airflow temperature sensor IC, 6.32-35
      circuit diagram, 6.34-35
   parasitic temperature errors, 6.35
   programming for airspeed control, 6.34
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   setpoint controller, circuit, 6.35
   temperature errors, 6.35
   temperature relationships, 6.33
TMP12. setpoint temperature
programming, 6.34
TMP17, current output sensors, 6.21-22
TMP35:
   cold junction compensation, 6.9, 6.11
   voltage output sensor, 6.8
TMP35/TMP36/TMP37, voltage output
sensors, 6.23
TO-263, thermal resistance, 8.56
Tolerance, voltage references, 2.14
Transmitted power, electric field strength,
8.66
Trickle charge, 5.5-6

V
Valley control, 3.31
Vargha, Doug, 5.25
Voltage converter:
   high resolution, low noise references,
2.23-24
   switched capacitor, 4.1-21
      advantages, 4.2-3
      diagram, 4.2
      efficiency, 4.2
      regulated output, 4.15-21
      steady state, 4.7
      voltage doubler, 4.1-3
      voltage inverter, 4.1-3
Voltage doubler:
   power losses, 4.12-13
   waveforms, 4.9-11
Voltage inverter:
   power losses, diagram, 4.11
   switched capacitor, unregulated, 4.8-9
   waveforms, 4.9-11
Voltage inverter/doubler:
   bandgap, characteristics, 2.13
   unregulated, 4.13-15
Voltage reference:
   architectures, characteristics, 2.13
   bandgap, 2.4-9
      characteristics, 2.13
   buried zener:
      characteristics, 2.13
      stability, 2.10
   decoupling, 2.14
   dynamic load response, 2.20
   noise, 2.1, 2.16-19
      system requirements, 17
      trimming, 2.23
   precision, 2.1-2
   pulse response, circuit, 2.21-22
   pulse-loading conditions, 2.2

   selection criteria, 2.2
   simple diode circuit:
      forward-biased, 2.3
      zener (avalanche) diode, 2.3
   specifications, 2.14-24
      drift, 2.14-15
      line sensitivity, 2.16
      load sensitivity, 2.15-16
      low noise references for high resolution
converters, 2.23-24
      noise, 2.16-19
      reference pulse current response, 2.20-23
      scaled references, 2.19-20
      supply range, 2.15
      tolerance, 2.14
   standard positive output, three-terminal
hookup, 2.13-14
   startup behavior, 2.1
   temperature drift, 2.1
      various systems compared, 2.15
   types, 2.2-4
      series, 2.2
      shunt, 2.2
      three-terminal, 2.2, 2.14
         output capacitor, 2.14
      two-terminal, 2.2
   XFET, 2.10-14
      characteristics, 2.13
Voltage-mode control, 3.28-29
   voltage feedforward, 3.29

W
Wainwright Instruments GmbH (firm), 8.87
Webster, John G., 6.38
Widlar, Bob, 2.24, 2.57
Williams, Jim, 6.38, 8.13, 8.88
Winding resistance, 3.58
Wong, James, 6.38
Wurcer, Scott, 8.88
Wynne, J., 8.77
Wynne, John, 8.87

X
XFET:
   voltage reference:
      basic topology, 2.10-11
      characteristics, 2.13
      performance improvements, 2.12

Z
Zener, buried, 2.10
Zener diode:
   breakdown, 2.3
   monolithic, 2.4
   temperature compensated, 2.4
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Analog Devices Parts Index

A
AD29X, 2.16
AD524, 8.47
AD574, 2.23
AD580, 2.5-6
AD582, 8.47
AD584, 2.6
AD585, 8.47
AD586, 2.10, 2.14, 2.16, 2.18
AD587, 2.18
AD588, 2.10, 2.14, 2.16
AD589, 2.5, 2.7, 2.19
AD592, 6.21-22
AD594/595, 6.9-10
AD596/597, 6.10
AD680, 2.5, 2.16
AD688, 2.16
AD712, 8.47
AD713, 8.47
AD780, 2.5, 2.14-16, 2.22-24
AD797, 2.18
AD811, 8.47
AD813, 8.47
AD815, 8.47
AD820/822, 2.20
AD823, 8.47
AD841, 8.47
AD77XX, 2.23-24, 6.11, 6.13-15
AD815, 8.46
AD1580, 2.5, 2.7, 2.19
AD1582-1585 series, 2.5, 2.8-9, 2.14-16,
2.22
AD7416/7417/7418, 6.36-37
AD7547, 8.48
AD7575, 8.47
AD7705, 7.11
AD7710 series, 2.23
AD7817/7818/7819, 6.36-37
AD8531/32/34, 2.20
AD22103, 6.22-23
ADM660, 4.13-15
ADM707, 7.4
ADM800L, 7.2-3
ADM800M, 7.2-3
ADM809/810, 7.4
ADM811/812, 7.4
ADM869X, 7.4
ADM1232, 7.4
ADM8660, 4.13-15
ADM8691, 7.11, 7.13
ADM8693, 7.2-3
ADM9240, 7.9-11
ADM9261, 7.4-6
ADM9264, 7.6-8

ADM9268, 7.8
ADP330X, 2.38
ADP1073, 3.34
ADP1108, 3.34
ADP1109, 3.34
ADP1110, 3.34
ADP1111, 3.34
ADP1147, 3.26, 3.31, 3.41-44, 3.53
ADP1148, 3.44-46, 3.53, 8.10-11, 8.16, 8.26,
8.34-38
ADP1173, 3.34
ADP3000, 3.28, 3.32, 3.34-38, 3.49, 8.6-7,
8.10, 8.26-34
ADP3050, 3.39-40
ADP3153, 3.46-47
ADP3300, 2.41-44, 2.46, 8.10, 8.47
ADP3301, 2.42
ADP3302, 2.42
ADP3303, 2.42
ADP3307, 2.42
ADP3310, 2.48-51, 2.53, 2.55-56, 8.14-15,
8.26, 8.37-38, 8.52
ADP3367, 8.47
ADP3603, 4.2, 4.12, 4.16-18
ADP3604, 4.2, 4.12, 4.16-18
ADP3605, 4.2, 4.12, 4.16-18, 8.26, 8.39-40
ADP3607, 4.2, 4.12, 4.18-21
ADP3801, 5.18-24
ADP3801/3802, 5.18-24
ADP3810, 5.12
ADP3810/3811, 5.10-16
ADP3811, 5.12
ADP3820, 5.17-18
ADR29X, 2.15
ADR290, 2.11-12
ADR291, 2.11
ADR292, 2.11, 2.18
ADR293, 2.11-12
ADT05, 6.29-30, 8.47
ADT14, 6.32
ADT20/21/22, 6.32
ADT41, 8.47
ADT45, 6.24-25
ADT50, 6.24-25
ADT70, 6.14-15

O
OP07, 8.47
OP27, 2.18
OP113, 2.18-19
OP176, 2.18
OP181/281/481, 2.20
OP184/284/484, 2.20
OP191/291/491, 2.20
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OP192/293/493, 2.20
OP193, 6.8-9
OP196/296/496, 2.19-20
OP279, 2.19-20
OP284, 2.19
OP295/495, 2.20

R
REF01, 2.5, 2.18
REF02, 2.5, 2.18
REF05, 2.18
REF10, 2.18
REF43, 2.14-16
REF19X, 2.14, 2.16, 2.22
REF195, 2.5, 2.14-16

T
TMP01, 6.30-31
TMP03, 6.26-29
TMP04, 6.26-29
TMP12, 6.32-35
TMP17, 6.21-22
TMP35, 6.8-9, 6.11, 6.23
TMP36, 6.23
TMP37, 6.23


	Subject Index
	A
	B
	C
	D
	E
	F
	G
	H
	I
	J
	K
	L
	M
	N
	O
	P
	R
	S
	T
	V
	W
	X
	Z
	Analog Devices Parts Index

