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does a DC Motor Work

3 When electric current
passes through a coil in
a magnetic field, the
magnetic force
produces a torque
which turns the
DC motor

The commutator reverses
the current each half
revolution to keep the
torque turning the
coil in the same
direction.

Electric |
current supplied l
externally through

a commutator



https://youtu.be/CWulQ1ZSE3c
https://youtu.be/CWulQ1ZSE3c

Gearmotor

voltage @ no-load performance stall extrapolation
6V 210 RPM, 500 mA 9.1 kg-cm (130 0z-in), 6.0 A
Gear ratio: 46.85:1
No-load speed @ 6V: 210 rpm
No-load current @ 6V: 0.50A
EOA
Stall torque @ 6V: 9.1 kg-cm
Max output power @ 6V: 49 W

Motor type: 6V, 6.0A stall (HP 6V)


https://www.pololu.com/product/4805
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Transistor H-bridge
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MOSFET H-bridge
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Pulse Hidth Modulation (PHM)
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Motor Driver Board — HMDD10OA

MDD10A

Dual Channel 10Amp DC Motor Driver

Power Indicator
LED

V motor input: Control Signal Input:

e 5-30VDC e Two independent
— channels
- e 3.3V to 5.0V logic

: [ ¢ Sign-Magnitude
i e ; . e Locked Antiphase
Motor 2 ' B 11} Y ; = Ji e Upto 20KHz PWM
; Riiis / frequency

. —— L) e Arduino and Raspberry
Pi compatible
DC Brushed Motor: Output &

e 30A Peak Indicator Manual/Test
e 10A Continuous LEDs buttons



https://www.cytron.io/p-10amp-5v-30v-dc-motor-driver-2-channels
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Drive DC Motors

from machine import Pin, PWM

# SETUP

DIRT = Pin(2, Pin.OUT)
PWM1 = PWM(Pin(3))
DIR2 = Pin(4, Pin.OUT)
PWM2 = PWM(Pin(5))

PWM1.freq(100)
PWM2.freq(100)

# LOOP

DIR1.value(9)

for duty in range(65536):
PWM1.duty_ul16(duty)

for duty in reversed(range(65536)):
PWM1.duty_ul16(duty)

DIR1.value(1)

for duty in range(65536):
PWM1.duty_ul16(duty)

for duty in reversed(range(65536)):
PWM1.duty_ul16(duty)



Create A Motor Driver Class

from machine import Pin, PWM

class MotorDriver:
def __init__(self, DIR_pin, PWM_pin):
# pin config
self.M_DIR = Pin(DIR_pin, Pin.OUT) # motor direction
self .M_PWM = PWM(Pin(PWM_pin)) # motor speed
self .M_PWM.freq(1000)
# init

self .M_PWM.duty_u16(0)

def forward(self, duty=0):
assert @ <= duty <= 1 # make sure duty in range [0, 1]
self.M_DIR.value(1)
self .M_PWM.duty_u16(int(65535 * duty))

def backward(self, duty=0):
assert @ <= duty <= 1
self.M_DIR.value(0)
self .M_PWM.duty_u16(int(65535 * duty))

def stop(self):
self .M_PWM.duty_u16(0)



Servo Motor

A servo motor is a rotary actuator or linear actuator Servo Horn
that allows for precise control of angular or linear I
position, velocity, and acceleration.

—
We use hobbyist servo motor. ear Train ' i o
Range of motion usually limited to 90, 180, _7 "- Potentiometer
270 degrees. i wl
There are continuous rotation servo motors. wr = L il
Use a PWM signal with 50 Hz frequency to | / Contzal Linit

control. B




Servo Motor

Wiring
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Drive A Servo

from machine import Pin, PWM
from time import sleep

# SETUP
servo = PWM(Pin(13))
servo.freq(50)

# LOOP
servo.duty_ns(int(500*1000))
sleep(1)
servo.duty_ns(int(1500*1000))
sleep(1)
servo.duty_ns(int(1000*1000))
sleep(1)

Motor

Require micropython-servo library:

https://pypi.org/project/micropython-servo/

from servo import Servo

from time import sleep

# SETUP
my_servo = Servo(pin_id=13)
my_servo.write(0)

sleep(1)

# LOOP

for i in range(181):
my_servo.write(i)
print(f"angel: {i} deg")
sleep(0.1)

my_servo.write(90)

sleep(1)



