Z15|H FNpIai e 0[] 3t

Hfo|H 3 &







PWM

s used to control the speed of motor or brightness of led

by controlling the width of a pulse

H periOd T ¥ max 'H “““““ H --------- H ————————— H ________ "Value

s frequency: 1 / T (default:

50%

S I

19.2 MHz) B
s duty cycle: T, /T

T




PWM in Raspberry Pi

GPIO2 (SDA1)
GPIO3 (SCL1)

GPI04 (GPIO_GCLK)
GND

GPI017 (GPIO_GENO)
GPI027 (GPIO_GEN2)
GP1022 (GPIO_GENS3)

GPIO10 (SPI0_MOSI)
GPIO9 (SPI0_MISO)
GPIO11 (SPI0_CLK)

GND

ID_SD (12C EEPROM)

GPIO5
GPIO6
PWM1

GPIO26
GND

5V

5V

GND

GPIO14 (UART_TXDO)
GPIO15 (UART_RXDO)
[GPIO18 (GPIO_GEN1) PWMO
GND

GPI023 (GPIO_GEN4)
GPI024 (GPIO_GENS)
GND

GPI025 (GPIO_GENS)
GPIO8 (SPI_CEO_N)
GPIO7 (SPI_CE1_N)
ID_SC (12C EEPROM)
GND

PWMO
GND

GPIO16

GPI1020
GPI1021
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PWM programming using RPi.GPIO module

pwm = GPIO.PWM(pin, f) // pwm ZiX| H-d; frequency f (Hz)
pwm.start(duty_cycle) // pwm start with duty_cycle

pwm.ChangeFrequency(frequency) // change PWM signal
frequency

pwm.ChangeDutyCycle(duty cycle) // change PWM signal
duty_cycle (0 ~ 100)

pwm.stop() // stop PWM signal
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A EEH: pwm
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v PWM
> _ pycache__

@ pwm_led_control.py
® README.md
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0| Z2 1743 rp84041 ZAE pi AES| SEC Of2Hof| = loT ZH 0| XEoHF.

: python pwm_led_control. py
PWM LED controller started

initial mode: stop, brightness: 0%, direction: up
mode: auto, brightness: 0%

brightness: 10%, direction: up

brightness: 20%, direction: up

brightness: 30%, direction: up

brightness: U40%, direction: up

brightness: 50%, direction: up

mode: stop, brightness: 50%

mode: auto, brightness: 50%

brightness: 60%, direction: up

brightness: 70%, direction: up

brightness: 80%, direction: up

brightness: 90%, direction: up

brightness: 100%, direction: down

brightness: 90%, direction: down

brightness: 80%, direction: down




import signal
import time
import RPi.GPIO as GPIO

LED_PIN = 18
BUTTON_PIN = 24

PWM_FREQUENCY_HZ = 1000
STEP_PERCENT = 10
STEP_INTERVAL_SECONDS = 0.1
DEBOUNCE_MS = 200

MODE_STOP
MODE_AUTO

mn S‘top"
Ilau_toll

DIRECTION_UP = "up"”
DIRECTION_DOWN = "down"

mode = MODE_STOP
direction = DIRECTION_UP
brightness = ©

running = True

pwm = None

def

def

def

clamp _brightness(value):
return max(@, min(106, value))

toggle mode(channel):
global mode

mode = MODE_AUTO if mode == MODE_STOP else MODE_STOP
print(f"mode: {mode}, brightness: {brightness}%")

update brightness():
global brightness, direction

if direction == DIRECTION_UP:
brightness = clamp_brightness(brightness + STEP_PERCENT)
if brightness >= 100:
direction = DIRECTION_DOWN
else:
brightness = clamp_brightness(brightness - STEP_PERCENT)
if brightness <= @:
direction = DIRECTION_UP

pwm.ChangeDutyCycle(brightness)
print(f"brightness: {brightness}%, direction: {direction}")




PWM ZE

def stop program(signum, frame):
global running
running = False

def setup():
global pwm

GPIO.setmode(GPIO.BCM)
GPIO.setup(LED_PIN, GPIO.OUT)
GPIO.setup(BUTTON_PIN, GPIO.IN, pull_up_down=GPIO.PUD_DOWN)

pwm = GPIO.PWM(LED PIN, PWM_FREQUENCY HZ)
pwm.start(brightness)

GPIO.add_event_detect(BUTTON_PIN, GPIO.RISING,
callback=toggle mode, bouncetime=DEBOUNCE_MS)

def cleanup():
if pwm is not None:
pwm.ChangeDutyCycle(©)
pwm.stop()
GPIO.cleanup()

10




if  name__ == " main_ ":

def main():

signal.signal(signal.SIGINT, stop program)
signal.signal(signal.SIGTERM, stop_ program)

setup()
print("PWM LED controller started")
print(f"initial mode: {mode}, brightness: {brightness}%, direction: {direction}")

try:
while running:
if mode == MODE_AUTO:
update_brightness()
time.sleep(STEP_INTERVAL_SECONDS)
finally:
cleanup()
print("PWM LED controller stopped")

main()

11
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20| H2H ledS off &EIZ 5t11, SXIMEHM = ZXISES SXISHL, ledT off HEHZ .
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: python pir_motion_controller.py
Initial mode: STOPPED
Press the button to switch between DETECTING and STOPPED.
| Mode changed: DETECTING
No motion: LED OFF
Motion detected: LED ON
No motion: LED OFF

No motion: LED OFF

No motion: LED OFF

Motion detected: LED ON
motion: LED OFF
motion: LED OFF
motion: LED OFF
motion: LED OFF
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: python pir_motion_controller.py
Initial mode: STOPPED

Press the button to switch between DETECTING and STOPPED.
Mode changed: DETECTING

No motion: LED OFF

Mode changed: STOPPED

Mode changed: DETECTING

No motion: LED OFF

No motion: LED OFF
No motion: LED OFF DMZEX| b & SAESEA| Q4

LS

No motion: LED OFF

No motion: LED OFF
Motion detected: LED ON
No motion: LED OFF

"C

Program stopped.
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PIRMAM =27
gl . =2 ]
(part1)

from enum import Enum
import time

from typing import Optional
import RPi.GPIO as GPIO

LED_PIN = 18
BUTTON_PIN = 24
PIR_PIN = 25

DETECTION_INTERVAL_SECONDS = 3
BUTTON_BOUNCE_MS = 260
BUTTON_RELEASE_SETTLE_SECONDS = ©.65

class Mode(Enum):
STOPPED = "&X| ZE"
DETECTING = "#X| ZE"

def setup _gpio() -> None:
GPIO.setmode(GPIO.BCM)
GPIO.setwarnings(False)
GPIO.setup(LED PIN, GPIO.OUT, initial=GPIO.LOW)
GPIO.setup(BUTTON PIN, GPIO.IN, pull up down=GPIO.PUD_DOWN)
GPIO.setup(PIR_PIN, GPIO.IN)

def set_led(is_on: bool) -> None:
GPIO.output(LED PIN, GPIO.HIGH if is_on else GPIO.LOW)




PIRMAM =27
gl . =2 ]
(part2)

def wait_for_ button(timeout_seconds: Optional[float] = None) -> bool:

it timeout_seconds is None:
channel = GPIO.wait_ for_ edge(
BUTTON_PIN,
GPIO.RISING,
bouncetime=BUTTON_BOUNCE_MS,
)
else:
timeout_ms = max(1l, int(timeout_seconds * 1000))
channel = GPIO.wait_ for_edge(
BUTTON_PIN,
GPIO.RISING,
timeout=timeout_ms,
bouncetime=BUTTON_BOUNCE_MS,

if channel != BUTTON_PIN:
return False

wait_for_button_release()
return True

def wait_for button_release() -> None:
while GPIO.input(BUTTON_PIN) == GPIO.HIGH:
GPIO.wait_for_edge(
BUTTON_PIN,
GPIO.FALLING,
timeout=160,
bouncetime=BUTTON_BOUNCE_MS,

time.sleep(BUTTON_RELEASE_SETTLE_SECONDS)



Ar=CIE{EI = 2| PIR MIA

PIR MA Z2324Y : T2 (part3)

def toggle mode(current_mode: Mode) -> Mode:
if current_mode == Mode.STOPPED:
next _mode = Mode.DETECTING
else:
next mode = Mode.STOPPED
set_led(False)

print(f"®% {next_mode.value}", flush=True)
return next_mode

def read motion_and_update_ led() -> None:
motion_detected = GPIO.input(PIR_PIN) == GPIO.HIGH
set_led(motion_detected)

if motion_detected:

print("=22 ZX[: LED ON", flush=True)
else:

print ("2 8lS: LED OFF", flush=True)

23
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= 12[9): PIR AMIA

E%M (partb)

def main() -> None:
try:
run()

print("\nZ21ZZ2
finally:
try:
set_led(False)
except RuntimeError:
pass
GPIO.cleanup()

if  name_ == " main_

main()

except KeyboardInterrupt:
S=2LICE. ", flush=True)
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