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DC Motor Control

• Direction of Rotation

• Speed / Torque
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On-Off Control
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Direction of Rotation

http://www.ti.com/lit/an/slva321/slva321.pdf
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H-Bridge

IoT49: H-Bridge



B. E. Boser 6

Turning Off …
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Attempt to “destroy” Energy
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Motor: Energy
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Magnetic Energy
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Water / Current Analogy

Water: kinetic energy Current: magnetic energy
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Inductance
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Calculate (just like inertia). E.g.

Finite element simulation for more 
complicated geometries
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Inductor Symbol
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“Destroying” Magnetic Energy

Kinetic energy Magnetic energy
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Inductor I/V Relationship

• Analogous to “Ohm’s Law”
– But for inductors

IoT49: H-Bridge



B. E. Boser 15

Shutting off Inductor Current
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Tesla Coil
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Spark Plug
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Water versus Current
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Diode
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Free-Wheeling Protection Diodes
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Speed / Torque Control
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Switching “Off”

IoT49: H-Bridge



B. E. Boser 23

Fast Decay
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Fast Decay: Voltage across Motor
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Slow Decay
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Current Decay

IoT49: H-Bridge



B. E. Boser 27

Motor PWM Control

• Analogous to LED dimming
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PWM Frequency
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DRV8833
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Block Diagram
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Direction Control
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PWM Control
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PWM Signals
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Summary

• H-bridge
– Motor speed
– Direction

• Magnetic energy, inductance

• PWM
– Torque / speed control
– PWM Frequency

• Magnetic energy management
– Freewheeling diodes
– Fast decay
– Slow decay
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