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PWM - Pulse Width Modulation

It is a commonly used control technique that generates analog signals from digital devices such as
microcontrollers.

In PWM technique, the signal's energy is distributed through a series of pulses rather than a continuously varying
(analog) signal.

It’s one of the primary means by which microcontrollers drive analog actuators such as variable-speed motors,
dimmable lights, and speakers
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Changing the LED Brightness using PWM
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» The Raspberry Pi has 4 hardware PWM ! duty |
pins: GPIO 12, GPIO 13, GPIO 18, GPIO 19 b) 20% brightness
» PWM works — by producing an output that _l """"""""""""""""""""""""
changes between HIGH and LOW at a very high el e Bl Bl il el s
frequency.
> The duty cycle is the fraction of the time period c) 50% brightness
at which LED is set to HIGH. _|__ LI _1_C_1__1_-1.
» A duty cycle of 50 percent results in 50 percent

LED brightness, a duty cycle of 0 means the LED
is fully off, and a duty cycle of 100 means the d) 100% brightness
LED is fully on. Changing the duty cycle is how
you produce different levels of brightness.

e) 0% brlghtness
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LED With Analog Output

Build a circuit to change the LED brightness using one of the Raspberry Pi's analog outputs.
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LED With Analog Output- Code

ort RP1i.GPIO as GPIO

ort time

LED_PIN = 48

made (GPIO. BOARD)
etup(LED PIN, GPIO.OUT)

pwm GPIO.
pwm.start(@)

j duty_c}cle in ra
pwm. ChangeDutyCyc
time.sleep(B.5)

GPIE.clEénupﬁﬁ
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Buzzer With Analog Output

Build a circuit to change the Buzzer tone level using one of the Raspberry Pi 's analog
outputs.
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Buzzer With Analog Output- Code

import RP1.GPI0 &
impart time

~ freq in : 4947:
pwm.ChangeFrequency(freq) # Ch
pwm.ChangeDutyCycle(58)

Playing tone ot
time.sleep(1)
pwm.ChangeDutyCycle(

time.sleep(l)

( dInterrupt:

pwﬁ.stnpij # 5
GPI0.cleanup()
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Take-Home Task

Build a circuit that reads the intensity of light using LDR senor then change the buzzer tone level as the
following:

Completely dark: high tone level
Dark: medium tone level
Normal Light: buzzer oFF

Flashlight: low tone level
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