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INTRODUCTION

 Find the I (V) for a capacitance or inductance given the V (I)

 Compute the capacitances of parallel-plate capacitors.

 Compute the energies stored in capacitances or inductances

 Describe typical physical construction of capacitors and inductors

 Mutually coupled inductances
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3.1 CAPACITANCE

 Separating two sheets of conductor by a thin layer of insulating material
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3.1 CAPACITANCE

 Stored Charge in Terms of Voltage

 Unit: Farads (F)

 In most applications: a few picofarads (1 pF = 10-12 F) up to 0.01 F

 Current in Terms of Voltage

 Voltage in Terms of Current
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3.1 CAPACITANCE
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3.1 CAPACITANCE
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3.1 CAPACITANCE
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3.1 CAPACITANCE

 Stored Energy
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3.1 CAPACITANCE
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3.1 CAPACITANCE
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3.1 CAPACITANCE

 Exercise
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3.1 CAPACITANCE

 Exercise
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3.2 CAPACITANCES IN SERIES AND PARALLEL

 Capacitances in Parallel
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3.2 CAPACITANCES IN SERIES AND PARALLEL

 Capacitances in Series
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3.3 PHYSICAL CHARACTERISTICS OF CAPACITORS

 Capacitance of the Parallel-Plate Capacitor
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3.3 PHYSICAL CHARACTERISTICS OF CAPACITORS

 Relative dielectric constant
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3.3 PHYSICAL CHARACTERISTICS OF CAPACITORS
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3.3 PHYSICAL CHARACTERISTICS OF CAPACITORS

 Practical Capacitors

 The dimensions of parallel-plate capacitors are too large

 Rolled to fit in a smaller area

 Real capacitors have maximum voltage ratings
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3.3 PHYSICAL CHARACTERISTICS OF CAPACITORS

 Parasitic Effects

 Resistivity of the material composing the plates

 Magnetic field in capacitor

 No practical material is a perfect insulator
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3.4 INDUCTANCE

 Coiling a wire around some type of form

 Coil creates a magnetic field or flux

 Faraday’s law of electromagnetic induction

21



3.4 INDUCTANCE

 Voltage and current relation

 Unit: Henries (H) (volt seconds per ampere)

 Typically: from µH to several tens of Henries

 Current in Terms of Voltage

22



3.4 INDUCTANCE

 Stored energy
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3.4 INDUCTANCE
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3.4 INDUCTANCE
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3.4 INDUCTANCE

 What happens if we open switch at t=1s??
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3.4 INDUCTANCE

 Exercise
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3.4 INDUCTANCE

 Exercise
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3.5 INDUCTANCES IN SERIES AND PARALLEL

 Series inductances

 Parallel inductances
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3.5 INDUCTANCES IN SERIES AND PARALLEL

 Exercise
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3.6 PRACTICAL INDUCTORS

 Parasitic Effects

 Resistivity of the material composing the wire

 Electric field in the dielectric between the coils

 Core loss (e.g. eddy currents)

31



3.6 PRACTICAL INDUCTORS
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3.7 MUTUAL INDUCTANCE

 Several coils are wound on the same form

 Magnetic flux produced by one coil links the others

 Time-varying current in one coil induces voltages in the others

 Can either aid or oppose the flux produced by the other coil

 Self inductances: L Mutual inductances: M
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3.7 MUTUAL INDUCTANCE

 Linear Variable Differential Transformer (LVDT)

 Application of mutual inductance in a position transducer
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