6.002 - Lecture 11

Inductors
 Inductors are Everywhere

 Uses
« Basic Physics
* First-Order ODEs
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Wiring Inductance
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Uses

Inductor Uses:

* Energy Storage

* Energy Transduction (Transformers)
 Position and Motion Sensing
 Actuation (Motors)

« Generation (Generators)
Memory (Original Core Memory!)
Frequency-Domain Filtering
Time-Domain Dynamics
Resonators

* Timing
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Common Nonidealities

* Winding series resistance
* Core loss and saturation
* Winding capacitance

A lumped-parameter model can often
represent these non ideal behaviors.
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Dvnamics & Memory
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» Flux linkage (and current) depesds on
the entire voltage histary.

® Flux linkage Summarizes (Meaos :2s)
the voltage Wistory flevont o the future.



State Continuity
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* Without infinite voltage, A(t) cannot step
and so is continuous



Power & Energy
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Inductor Combinations
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RL Node Analysis
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Exponential Decay
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e—t/‘r The slope at any

point, extended
to the final value,
traverses a time T.
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