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Beads. See Filters
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Capacitors (Cont.)
Tantalum Electrolytic
Temperature Effects
Tolerance

Types

Values
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Voltage Limitations

X. See EMI

Y. See EMI
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Hysteresis
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Oscillating
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Output Saturation Voltage
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Complex Numbers
Component

Life
Compound Converters

When to Use Them
Conditional Stability. See Loops
Continuous Conduction

Buck

EMI

Flyback
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Synchronous Rectification
Control Theory. See Loop

Converters. See Also Topologies
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as Loads for Other Converters
See Also Stability, Multiple Converters
Compound. See Compound Converters

Continuous vs. Discontinuous @ D04
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Converters. See Also Topologies (Cont.)
Current-Mode
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Duty Cycle Limits
Efficiency. See Efficiency

High-Speed Requirements ﬂ
Isolation
Low-Noise E
Modules
Number of Outputs
Paralleling

Quasi-Resonant. See Soft-Switching
Converters

Resonant. See Resonant Converters

Soft-Switching. See Soft-Switching
Converters

Step-Down

Step-Up

Synchronous Rectification

Voltage-Mode

Core Materials

Air

Curie Temperature

Ferrite

High Perm

Losses

Molyperm

MPP

Powdered Iron

Saturation

Selecting
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Steel Laminations

Current Fed Push-Pull. See Topologies
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Current Limiting

Current-Mode 8 149

Average

Limitations
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Necessity Of

Stability Requirement
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Subharmonic Oscillation
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DC Inductor. See Magnetics
Decibels
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Differential Amplifiers
Error Estimate
Diodes
Forward Voltage
Germanium
MOSFET body
MOSFETs as
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Noise
Paralleling
Reverse Recovery
Reverse Recovery Time
Schottky
High Voltage
Discontinuous Conduction
Buck
EMI
Flyback
DMMs. See Meters
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Duty Cycle
Limits 1§

DVMs. See Meters
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Efficiency 179
Definition
Good
Improvement
Measurement
Modules
Power Stage 179

Electromagnetic Interference. See EMI
Electronic Loads

Minimum Input Voltage
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Stability
EMI
“X” Caps D14
“Y” Caps n D14
Buck
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Separating from Normal Mode
Conducted
Current Monitoring
Definitions
Differential Mode. See Normal Mode
Diodes
Effects of Topology
FCC
Filters. See Filters
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Ground vs. Return

Layout. See Layout
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EMI (Cont.)
LISN
Military vs. Commercial
MIL-STD-461
Modules
Noise Estimation

Normal Mode

El

Separating from Common Mode
Origins

Capacitive Coupling

Switching Waveforms
Radiated

Fixes
Resonant Converters
Shields

Material
Soft-Switching Converters
Spectrum
VDE
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Error Amplifier. See Loop Compensation
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Faraday’s Law
FCC. See EMI
Feedback I

See Also Loop
Feedthroughs. See Filters

Ferrite Cores. See Core Materials
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Filter Pins
See Also Filters
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Filters
“X” Caps. See EMI
“Y” Caps. See EMI
Component Limitations
Converter Stability
High Frequency
Beads
Feedthroughs
Filter Pins
Low Frequency
Baluns
Commercial vs. Military
Common Mode

LC, Mathematics
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Limitations

Normal Mode

Values
Middlebrook’s Criterion
Optimization

Finite Element Analysis
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Fluorescent Tubes
Flyback. See Topologies
Flyback Transformer. See Transformers

Forward. See Topologies
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Gain Margin. See Loop
Grounds. See Layout
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Heatsinks
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High-Current Resistors
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I
ICs
Temperature
IGBT bd
Impedance
Input
Output 158
Inductance

Leakage. See Leakage Inductance

Magnetizing. See Magnetizing Inductance
Inductors. See Also Magnetics

Common Mode. See Filters, Low

Frequency, Baluns

I
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Limitations
Input Impedance. See Impedance
Instrumentation Amplifiers. See Differential
Amplifiers

Use as Isolator
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Isolation
Achievable Regulation

Requirements
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Techniques
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JFETs

K
K-Factor. See Loop

L
Lab supplies E
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Layout
Component Placement
Current Sense Transformer
EMI
Feedback Lines
Gate Drivers
Ground Islands
Ground Loops
Signal Ground vs. Power Ground
Single Point Ground
Star Ground
Leakage Inductance

in a Forward
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LEDs
LISN
Logarithms 121
LOOP
Bandwidth Limitations 142
Bode Plots 129
Stability
Compensation 152
Conditional Stability 134
Control Theory 124

Feedback. See Feedback

Gain Margin
Measurement

Closed Loop

Current Loop

How To

If Non-Inverting Pin Isn’t Available 149

Mixer Method

Open Loop 136
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LOOP (Cont.)

Transformer Method
Multiple Converter Stability
Non-Minimum Phase Systems
Phase Boost
Phase Margin

How Much?

Worst Case Analysis
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Right Half Plane Zero
Stability
How To
Small Signal vs. Large Signal 134
Stable 132
Unstable

M

Magnetics. See Also Transformers

Air Gaps @
Making your Own @
Minimum 101
Selecting

Ampere’s Law
Analogy with Electronics

core Loss
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Dependence on Switching Frequency
Core Materials. See Core Materials
Core Selection
Core Utilization
Faraday’s Law
Fill Factor

Flux Density Calculation
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Flux Density Formulae
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Magnetics. See Also Transformers (Cont.)
Inductance
Inductor Design
Isolation
Layering
Length per Turn
Manufacturability
Number of Windings
Optimum Design

N

Permeability
Potting
Power Loss

Skin Depth
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Insulation Thickness
Specifications
Temperature Rise
Units
Winding Area
Wire

Insulation

Loss

Resistance

Selection
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Magnetizing Inductance
Measurements. See Loop, etc., or Meters
Metastability. See Loop, Conditional Stability
Meters

Accuracy vs. Precision

Averaging

Bandwidth

Cross-Calibration
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Efficiency Measment
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Meters (Cont.)
Filtering
MOSFET Measurement
Probe Placement
Resistance
RMS
Middlebrook’s Criterion. See Filters
MIL-HDBK-217
Modules

E s

Efficiency
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Power Rating

Thermal
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Molyperm Cores. See Core Materials
Monitoring
Current
Compensating Inductance
Fail Signal
Failure
LEDs
Negative Voltages
Voltage
MOSFETs
as Rectifiers
Bidirectional Conduction
Body Diode
Capacitive Coupling
Conduction Losses

Gate Charge
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Gate Resistors
Gate Voltage

Maximum
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Logic-Level
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MOSFETs (Cont.)
Losses
Measurement

N-Channel vs. P-Channel
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Noise
Rds,on vs. Temperature
Switching Losses
Temperature Calculation
Thermal Runaway
vs. JFETs
MOVs
MPP Cores. See Core Materials
MTBF
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See Also Stress Analysis
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Improving

N

Negative Input Impedance. See Impedance
Network Analyzer

Gate Waveforms

Nyquist Plots

Problems

Step by Step Instructions

EmEmmeE

Using
Noise. See Also EMI

Estimation
Filter
Line ﬁ

Non-Minimum Phase Systems. See Loop
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Nyquist Plots
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Opamps
Errors, Minimizing
Gain Limitations
Gain-Bandwidth

Input Bias Current

Input Offset Current
Input Offset Voltage
Phase Shift
Slew Rate 134
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Open Loop. See Loop

Optocouplers
Use as Isolator @
Oscilloscopes
Aliasing @
Safety

Output Impedance. See Impedance

Overcurrent
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P

Permeability. See Magnetics

PFM
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Phase Boost. See Loop
Phase Margin. See Loop
Poles
at the Origin
Defined

HH

Powdered Iron Cores. See Core Materials
Power Good

Preload

= 3
N

Push-Pull. See Topologies
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PWMS
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Problems

R

Reactance

Reference Voltages
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Regulation
Reliability. See Worst Case Analysis
Reluctance
Remanence
Resistors
Carbon Comp
Maximum Value
Power Rating
Pulse Power
Ratios, Selecting
Rheostat
Selection Guide
Shunts
Temperature Coefficient
Tolerance
Trace, Using as
Types
Values
Voltage Rating
Wire-Wound
Non-Inductive
Resonant Converters
EMI
Why Not To Use Them
Rheostats
RHPZ. See Loop, Right Half Plane Zero
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Right Half Plane Zero. See Loop

S

Safety
Lab
Oscilloscope IEII

Saturation. See Core Materials

Schottky Diodes. See Diodes

Sequencing 168
Shoot-Through
Short

Hard vs. Soft
Shunts

Compensating Inductance

Using
Simulations

Monte Carlo
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Sensitivity Analysis
Skin Depth. See Magnetics
Slow Start. See Soft Start
Soft Start
Circuit
Soft-Switching Converters
EMI
Why You Should Use Them
Solar Cells
Stability of Converter Running From

Transfer Function
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Stability. See Also Loop
EMI Filter. See Filters

Making a Converter Oscillate
Multiple Converter
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Stability. See Also Loop (Cont.)

System 155
Startup @
Bootstrap Winding @
Circuits I@
Problems 168
Worst Case Analysis P24

Steel Laminations. See Core Materials

Stress Analysis

Purpose
Subharmonic Oscillation. See Current-Mode
Supplies

New vs. Old
Susceptibility. See EMI
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Swinging Choke

Switch Selection

Switching Frequency
Maximum
Synchronization
Limits
Synchronous Rectification
Shoot-Through
System Stability. See Stability
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Telephones
Model
Thermal
Component Life

Electrical Analogy
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Finite Element Analysis
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Heatsinks
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Thermal (Cont.)
ICs
Modules
Topologies
Boost
Buck

Continuous Conduction
Discontinuous Conduction
Gate Drive
Limitations

Buck-Boost

Limitations
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Compound Converters. See Compound
Converters
Flyback
Capacitor Limitations
Continuous Conduction
Discontinuous Conduction
Efficiency Calculation
Gain Margin
Isolated
Non-Isolated
Number of Outputs
Power Limits
Right-Half Plane Zero. See Loop
Forward
Leakage Inductance
Minimum Load

Use as Isolator
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Importance of Selection of
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Push-Pull
Current Fed @
Deadtime @
Voltage-Fed

Quasi-Resonant. See Soft-Switching
Converters

Resonant. See Resonant Converters

IS

Selection Checklist
Soft-Switching. See Soft-Switching

Converters
Toroids @
Fill Factor E
Winding Limits
Trace

B
El

Using as a Resistor
Transfer Functions

Closed Loop

Composition Law

Defined

Nonlinear Systems
Transformers. See Also Magnetics
Coupling
Current
Placement
Flyback
Fundamental Equation
Forward
Fundamentals
Ideal
Non-Idealities
Optimum Design

Toroids
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Transformers. See Also Magnetics (Cont.)

Turns Ratio Limit
Winding @
Transforms
Fourier
Laplace
Transients @ 16
Type I, II & III Amplifiers

v
VDE. See EMI

Voltage Fed Push Pull. See Topologies
Voltage References

Voltage-Mode
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Wire
Gauge Ratio
Insulation

Maximum Size
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Minimum Size 114
Selection. See Magnetics
Worst Case Analysis
How To D23
Purpose E
Table Evaluation Techniques D30
vs. RMS

X
X Caps. See EMI

Y
Y Caps. See EMI
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V/

Zeroes

Defined
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