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Inductors vs. Capacitors
 Capacitors store potential energy in an electric 

field
 The applied voltage determines total energy stored
We can’t change the voltage across a capacitor 

instantly
 Inductors store kinetic energy in a magnetic field

 The applied current determines the total energy 
stored

We can’t change the current through an inductor 
instantly
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Inductors vs. Capacitors

 By definition, you can’t “store” kinetic 
energy, it must remain in motion

 Thus, the current through an inductor must 
not stop

 If you attempt to stop it instantly, the 
inductor will generate whatever voltage is 
necessary to maintain current flow
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Flux

Stronger field here 
than at area B

Magnetic flux 
symbol (Webers)
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Right-hand rule
 Thumb points in direction of current flow
 Fingers curl in direction of flux
 Valid for conventional current
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Flux in a coil
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Self-Inductance
 The ability of a coil to oppose any change in current is a 

measure of self-inductance “L”, measured in Henries (H)

N : Number of turns
µ : Permeability of the core, µ0•µr, 
A : Area of the core, m2

l  : Mean length of the core, m

Good low-frequency approximation (DC is 0 frequency)

L0 = Inductance with an air core

 units

µ0A
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Core shapes
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Example
 Find L in Henries
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ICP
 Find L in Henries

l = 4 inches
air core

d = ¼ in

200 turns

Part II : Find L if the 
core was a magnetic 
material with µr = 125
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Practical Model
 Valid for low frequencies
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Practical Model
 Slightly better (includes parasitic capacitance)
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Spiral PCB Trace Inductor

http://bmf.ece.queensu.ca/mediawiki/index.php/Spiral_Inductor_Design
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Example - PCB Trace Inductors

FILTER AND PAD

RF OSCILLATOR

MICROCONTROLLER AND TEMP MEAS

1) L1 through L4 are PWB inductors on
1/16" thick FR-4 substrate
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MEMS Design – RF Inductors
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Schematic Symbols
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Types of Inductors
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Types of Inductors/Applications
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Through-Hole Inductor Example (RF Filters)
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Surface Mount Inductor Example (RF Filter)


