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PWM Programming

• PWM Operation
• Nucleo-L476RG uses timers to manage the PWM feature
• At least 7 timers can be used for PWM generation

• Only a few of these are enabled on our implementation
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PWM Programming

• PWM Connections
• All the digital pins can be used for PWM generation ???

• The compiler WILL NOT warn you if you use an incorrect pin
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PWM Programming

• PwmOut Class
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PWM Programming

• Constructors
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PWM Programming

• Member Functions (Methods)

0.0 – 1.0 : (0%  - 100% duty cycle)

0.0 – 1.0 : (0%  - 100% duty cycle)
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PWM Programming

• Operator Overloads
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PWM Programming

• Simple example 1
• Generate a series of PWM output pulses

• 3 pulses at 5 different pulse widths
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PWM Programming

• Simple example 1
• Generate a series of PWM output pulses

• 3 pulses at 5 different pulse widths

0 % 100 %40 %
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PWM Programming

• Simple example 2
• Generate a Sine wave

• 10KHz PWM, 100Hz sinewave with 50 points
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PWM Programming

• Simple example 2
• Generate a Sine wave

• 10KHz PWM, 100Hz sinewave with 50 points

Zoom in of pulses Zoom out of pulses

LPF output – 1 pole RC (10KΩ – 10uF)

Why??
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PWM Programming

• Simple example 3
• Estimate PWM programming time

• Measure time for a known # of programming cycles
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PWM Programming

• Simple example 3
• Estimate PWM programming time

• Measure time for a known # of programming cycles

3 full while loop cycles
3x24us = 72us of wait time
152us total → 80us for changes
6 changes in 3 cycles → 13.33us / change
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PWM Programming

• Limitations summary

• It looks like the minimum pulse width is 1us
• Need to account for this when setting frequency and duty cycle

• PWM duty cycle programming time is approximately 14us
• Checking Example 2: 

• 100Hz → 10ms period

• 50 writes / period = 700us

• New period = 10.7ms → 93.46Hz  (93.21Hz measured)


