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01 OoOooo
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VIN
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Oo0:

oooooooood

e Raspberry PiOSO 0000000 0OOOO ORaspberry Pi OS (Legacy) 0 0 0 O O O Debian Bullseye

- 00000000000 DO0O Bookworm 0000 Speaker 00 0000000000 O0ODOOO

‘ Raspberry Pi Imager v1.7.5

Operating System

Raspberry Pi OS (64-bit)
A port of Debian Bookworm with the Raspberry Pi Desktop (Recommended)

Released: 2023-10-11

Unline — 1.1 GB download

Raspberry Pi OS (32-bit)
A port of Debian Bookworm with the Raspberry Pi Desktop

Raspberry Pi 05 (Legacy)
A port of Debian Bullseye with security updates and desktop environment

. 1. e
Released: 202305603

Cached on your computex

Raspberry Pi OS (other)
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. 000000oooooooooood

uobooooooOoooOobOocOoOobooOooooooooOoOoOoOoOOoOoOoDbOboOoOooDn:

sudo apt update
sudo apt upgrade

O0: OSO Lite 0000000000000 OOOOPython3 0 0000000000000 ODO0O0OO
oooooo

sudo apt install git python3-pip python3-setuptools python3-smbus

2. 00000000CCOOOOOOOOOrobot-hat00O0O0OOOOO0OOOO0O0O0OO

cd ~/

git clone -b v2.0 https://github.com/sunfounder/robot-hat.git
cd robot-hat

sudo python3 setup.py install

O0: setup.py0O 00000000000 O0ODOOOO0OOOOOOOCODOODOOOOOODOOOO
oobooooooooobooobooooooboOooDbobo0oooo0ooooOooooDbDboooobDoOoOooooOn
Uoboo0o00yYOOoOO Enter000000O0OCOO0DOOOOOOOO

20 040 robot-hat OO DO OOOODOOOO
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050

Jo00o0odg 12samp.sh 000000 O
BN

i2samp.sh O ORaspberry Pi0 00000000 I2SOInter-ICSound0 0000000000000 OO0O0OO
00000000 BashOOOOOOoOoOMITOOOOOOOOO0O0O0O0O0O0O0O0O0O0O0O0O0O0OO0OODOOODOO
oobooOooooOocOoOoboOoobooOoOoOoOoOoOoODOOoOO0OOOO0OOO0OObOOOOOon

ggoodbooboobooboooboobooobooboobbooboobboobo

gobooboboobo

cd ~/robot-hat

sudo bash i2samp.sh

yOOOOenter0OO00OO0O0OOO0OO0OOOODOOOODOCOO

daisyPraspherrypi: cd “/robot—hat~
daizy@raspberrypi: suwdo bash iZsamp.sh

Thiz script will install everything needed to use
i2s amplifier

Always he careful when running scripts and commands
copied from the internet. Ensure they are from a
truzted source.

If you want to see what this script does hefore
running it, you zhould »un:
“curl —s5 github.comsadafruit Raspherry—Pi—Installer—ScriptssiZ2samp

Do vou wish to continue? [ysNH1 y_

yOOOOenter 0000000000000 /dev/zeroOOODODODODO
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Do you wizh to continue? [upsN]1 vy

Checking hardware requirements. ..

Adding Device Tree Entry to <hootsconfig.txt
dtoverlay=hifibherry—dac

dtoverlay=iZz—mmap

Commenting out Blacklist entry in
setesmodprobe .dsraspi—hlacklist.conf

Dizabling default sound driver
Configuring sound output

Installing aplay systemd wunit

You can optionally activate *~sdevszero’ playhack in
the background at hoot. This will remove all
poppingsclicking but doez wuse some processor time.

Activate 'Adev/=2ero’ plavhack in background? [RECOMMENDED]

yOOOO enter00000ORaspberry PiDOODOOOOO

Do you wish to continue? [y N1 y

Checking hardware regquirements...

Adding Device Tree Entry to <hoot config.txt
dtoverlay=hif ibherry—dac

dtoverlay=iZz—mmap

Commenting out Blacklizt entry in
setcsmodprobe .d-sraspi-bhlacklist.conf

Disabling default sound driver
Configuring sound output

Inzstalling aplay systemd unit

You can optionally activate *~Adevszero’ playhack in
the background at hoot. Thizs will remove all
poppingsclicking but doez wuse some processor time.

Activate 'Adevs=zern’ plavhack in background? [RECOMMENDED] [y-M1 y_

O0: 000000000000 00 i2samp.shOOOOODOOO0ODODOOODOOOODOOOODOO

24 0500000000 i2samp.shO0 00000000
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ooooo MCU

Robot HAT O O Artery O AT32F415CBT7 00 0000000000000 O0O0O0O0O0O0O0O0OO0O0OOOOOO
OO0 150MHzO ARMCortex-M4 00000000000 DOODOOOOOOOOOO026KBOOOOOODOODO
O 32KBO SRAMOOOO00OO

OO0O0000PWMO ADCOOCOOOOODUODOOOODOOOOOOUODOOOORaspberryPi00O00OOOO0O
goooooooorcooooooOoooOoOoOoOoOOOOOOOOOOObOObO RCOOOOO Ox140700
oooDoooooog

6.1 OO

OOO0O0O MCUO RESET 00O ORaspberry Pi 0 GPIO 50000 robot_hat.Pin0 MCURSTOOOOOODO
oooMCUO 700000000 ex14000000000

6.2 ADC

OOOoOoOOOoOoo3000000x17000000 0x140000000 ADCOOOOO OO0 3000ADCOOOO
120000000000 409500000robot_hat. ADCOOOOOOOOOODODOO

oooo OO0

0x170000 | ADCOODOODO O

0x160000 | ADCOODOODO 1

0x150000 | ADCOOODODO 2

0x140000 | ADCOOOOO 3

0x130000 | ADCOOOOO 40000000000
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OooooO o0 ADCOOOO:

from smbus import SMBus
bus = SMBus(1)

# smbus only support 8 bit register address, so write 2 byte 0 first
bus.write_word_data(0®x14, 0x17, 0)

msb = bus.read_byte(0x14)

1sb = bus.read_byte(0x14)

value = (msb << 8) | 1lsb

6.3 PWM

PWMO 1000000000 20000000000000

6.3.1 PWMOOOOOO

gogbooboooobooboobbooobg

OO0000OC0CO0000C0CC0O0000000000000D00000000 Arduinod000 2550PCA9685 00
4095000

CPUODODOOO 72MHz0000000000000000000000000000000
000000 =72MHz/ (00 +1)/000 -1

0000000000000000000000000000000000000000000 robot_hat.PWM.
freqO 0D0O00O0ODOODOO

6320000

otobooOoooooooboOoobooOooooOoOoOoOoOOoOoOoOOoOoOoDboOoOonon

OO00ooooooPWMO S0% 0000000000 000O0O000OOO00OOO0OOODOOOOOOOO
OOoO0o0oO0OO0o0ooooooono4095 0000000000000 204800000000 50% 0000000
oooo

26 06000000 MCU
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oooo | og

0x20 pWMOOOO0OO0 0000 OOO
0x21 pWMOOO00O0 1000 00O
0x22 pWMOOOO0OO020 000 00O
0x23 pWMOOO0OO0O030 000000
0x24 pWMOOO0OO0O0 40 000 O00OO
0x25 pWMOOOOO S0 000000
0x26 pwMOOOOO 60000 00O
0x27 pPWMOUOODOO 70 000000
0x28 pwMOOOOO 8O OO0 OOO
0x29 PWMOOOOO 90 00O OOO
0x2A PWMOOOODO 100 OO0 OOO
0x2B PWMOOOOO 110000 000
0x2C oooo2000000000
0x2D ooooO 1000000000

633 0000000

x400000000000PWMOODOODOOOODOOOOOOOOODOOOOOoOO6S350000 14000

ooooooooooo 4000000 PWMOOOO((@WO)DOOOOOOODOOO

oooo

od

0x40

ooooooooooOoOO OO0

0x41

0000100000000 ooo

0x42

o000 20 000ooOgOoooo

0x43

0000300000000 ooon

6.34 0O

0x440000000000PWMOODOOOOOOOOOOOOCOODOOGSS350000 14000000000
gooooo 4000000 PMMOOODO(UO)DDOOODOODOOOO

gooo | oo

0x44 oooooooooood
0x45 oooo1oo00000
0x46 o000 2000000
0x47 oooo3000000

6.3. PWM

27
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6.3.5 PWMOOOOooooQ

pPWMOOOOOOODOOCOOPWMOOOOOOPWMOODOOOODOOOODODOOUOODOOODDOO

MCUOO pPWMOOOOOOO400000000000000000000O0C0O0O00O0ODOOOOODOOO
ooooooooood

OO0O0000o00000000000o0o0o000 1020300000000000000 200000000
gooooooooo1o3oopoooooon

Ooooo0oooooooooooooooOOOO0OO0OO0DO Ss0HzOODOOOOOOoOoOooOooooooooDooon
gooooooobooooooo200b0000000000000000

gooo PWMOOOOO
ooooo010,1,2,3

oooo 1 | 4,567

oooo 2| 8,910,11
ooo03 |12, 130000000

6.3.6 O

from smbus import SMBus
bus = SMBus(1)

# Set timer 0 period to 4095
bus.write_word_data(0x14, 0x44, 4095)

# Set frequency to 50Hz,

freq = 50

# Calculate prescaler

prescaler = int (72000000 / (4095 + 1) / freq) - 1
# Set prescaler

bus.write_word_data(0x14, 0x40, prescaler)

# Set channel 0 to 50% pulse width
bus.write_word_data(0x14, 0x20, 2048)

28 06000000 MCU
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64 MCUOOOOO

O000O0o000O0O0o0o0O 3000o0o000ooo0ooooo ADCOdooo  pWMOODOOOOOOOOOD
ADCOO0ODOO0OD0 2000000 3000000000

gooboooobobobooobbbooobobobooobbboooobboooobbbooobbbooobbog
jooopoooooooOoOoOOOOOOOOOCOOOoO

0000000 ooMCUOUOODOUOODUOODOU0OO0OO0OO0OOOOODOOOOrobot hatOOOOOOOODO
god

robot_hat reset_mcu

OoOOOPythonOOOOOOOOOOOOOO

from robot_hat import reset_mcu

reset_mcu()

OO000O0OO0000000GPIOSOD 1I0msO00D0O0D0O0OOCOD 1I0msO0D0D0O0DDODOODODO reset_mcu
ooobooooo

import RPi.GPIO as GPIO
GPIO.setmode (GPIO.BCM)
GPIO.setup(5, GPIO.OUT)
GPIO.output(5, GPIO.LOW)
time.sleep(0.01)
GPIO.output(5, GPIO.HIGH)
time.sleep(0.01)
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71 000 Pin

# Import Pin class

from robot_hat import Pin

# Create Pin object with numeric pin numbering and default input pullup enabled
d® = Pin(®, Pin.IN, Pin.PULL_UP)
# Create Pin object with named pin numbering

dl = Pin('D1")

# read value
value® = dO®.value()
valuel = dl.value()

print(value®, valuel)

# write value
d0®.value(l) # force input to output
dl.value(0)

# set pin high/low
d®.highQ
dl.off(Q)

(oooogoo)
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(0o00ooo0ooon)

# set interrupt
led = Pin('LED', Pin.OUT)
switch = Pin('SW', Pin.IN, Pin.PULL_DOWN)
def onPressed(chn):
led.value(not switch.value())

switch.irqChandler=onPressed, trigger=Pin.IRQ_RISING_FALLING)

API

class robot_hat.Pin(pin, mode=None, pull=None, *args, **kwargs)

000000d: _Basic_class
goooooo

ouT =1

gobooooo

IN =2

coooodo

PULL_UP = 17

coooooooon

PULL_DOWN = 18

coooooooon

PULL_NONE = None

gobooobod

IRQ_FALLING = 33

goboobobooboo

IRQ_RISING = 34

gobooobooboo

IRQ_RISING_FALLING = 35

gobooboooboboobooboboobg

__init__(pin, mode=None, pull=None, *args, **kwargs)

oooood
ooooo

e pin(int/str)--Raspberry PiO OO 0O0O
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e mode (int)--00 000 (IN/OUT)
e pull (int)--0000O0O0O0O/000 (PUD_UP/PUD_DOWN/PUD_NONE)

setup (mode, pull=None)

00o0o000oo
0oooo
« mode (int)-- 00000 (INOUT)
e pull (int)--0000000/000 (PUD_UP/PUD_DOWN/PUD_NONE)

dict (_dict=None)

coooooo/noo

gooogd
_dict(dict)--00000000O0O0O0OOOOOOODOOOOOOO

goo O
ooo

ooooo
dict

__call__(value)

oooooo/oo

00000
value (int)-0000000000000000000 (0/1)

ooo 0
oo /1)

goood
int
value (value: bool = None)

oooooo/oo

ooooo
value (int)--0000000000000000000 (0/1)

ooo 0
oo (/1)

goood

int
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on()
0oooo(@o)yooo

ooo
0o (1)

ooooao
int
off(

ooooo (@O0)ooo

oo
oo o

Ooooaoo
int
high()

Ooooo ()ooo

ooo
0o (1)

ooooag
int
low(Q)

ooooo oooo

ooo
00 (0)

goood

int

irq(handler, trigger, bouncetime=200, pull=None)

goboobodgn

goooo

* handler (function)--0 0000000000000 0OO

* trigger (int)--00000000O (RISING, FALLING, RISING_FALLING)

* bouncetime (int)--0000000000000OO000O

34
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name ()

gobogo

ooo
od

goooo

str

7.2 000 ADC

# Import ADC class
from robot_hat import ADC

# Create ADC object with numeric pin numbering
a®d = ADC(0)

# Create ADC object with named pin numbering
al = ADC('A1")

# Read ADC value

value® = a®.read()

valuel = al.read()

voltage® = a®.read_voltage()
voltagel = al.read_voltage()
print(£"ADC 0 value: {value®}")
print(£"ADC 1 value: {valuel}")
print(£"ADC 0 voltage: {voltage®}")
print(£"ADC 1 voltage: {voltagel}")

API

class robot_hat.ADC(chn, address=None, *args, **kwargs)

gboooog: 12¢c
gogbooobooboooobd

__init__(chn, address=None, *args, **kwargs)

coooooooocoobooo

goood

7.2. 00O ADC
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chn (int/str)--0000000 (0-7/A0-A7)

read()
ADCOOOO

goo
ADC O (0-4095)

goooo
int
read_voltage()

ADCOOO0O0O00O0O0O0O0000

ooo O
0o (0-3.3(V))

ooood
float
7.3 000 PWM

# Import PWM class
from robot_hat import PWM

# Create PWM object with numeric pin numbering and default input pullup enabled
p® = PWM(O)

# Create PWM object with named pin numbering

pl = PWM('P1")

# Set frequency will automatically set prescaller and period
# This is easy for device like Buzzer or LED, which you care
# about the frequency and pulse width percentage.

# this usually use with pulse_width_percent function.

# Set frequency to 1000Hz

p0.freq(1000)

print(f"Frequence: {p0®.freq()} Hz")

print (f"Prescaler: {p0®.prescaler()}")

print(f"Period: {p0®.period()}")

@ooooooo)
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(ooooooooon)

# Set pulse width to 50%
p®.pulse_width_percent (50)

# Or set prescaller and period, will get a frequency from:
# frequency = PWM.CLOCK / prescaler / period

# With this setup you can tune the period as you wish.
# set prescaler to 64

pl.prescaler(64)

# set period to 4096 ticks

pl.period(4096)

print(f"Frequence: {pl.freq()} Hz")

print(f"Prescaler: {pl.prescaler()}")

print(f"Period: {pl.period()}")

# Set pulse width to 2048 which is also 50%
pl.pulse_width(2048)

API

class robot_hat.PWM(channel, address=None, *args, **kwargs)

ooboogg: 1z2c
ooooooopPwMO

REG_CHN = 32
oooooooboocoooao

REG_PSC = 64
ooooooooooooboogo

REG_ARR = 68
goboobogob

CLOCK = 72000000.0
oooooon

__init__(channel, address=None, *args, **kwargs)

pwMOODO

ooooo
channel (int/str) -PWM 0000000 (0-13/P0-P13)

freq(freq=None)
O0o000o0o/o0o0000o0b00o0oboooooooon

7.3. 000 PWM
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ooooo
freq (float) - 000 (0-65535)(Hz)

ggo U
oo

ooooo
float

prescaler (prescaler=None)

0000D000ooOo/00oo00Doo00oo0oooooooooooooo

ooooo
prescaler (int)-- 0000000 (0-65535)

oogd g
gogoogo

goooo
int
period(arr=None)

Oo0ooo/00opbDo0d0oooooooogooboogo

goooo
arr (int) -- 00O (0-65535)

ooo O
g

ooooa
int
pulse_width(pulse_width=None)

ocoooooo/oboooooooooooooooooo

ooooo
pulse_width (float)-- 0 00O O (0-65535)

oo O
oono

ooooad
float

pulse_width_percent (pulse_width_percent=None)

gooooooOoOooooooo/moboooooooooooooooooooooooooon

38 07000



SunFounder Robot HAT

ogoooo
pulse_width_percent (float)--00 0000000000 (0-100)

ooo O
goboooooooo

goooo
float

7.4 00O 0O Servo

# Import Servo class

from robot_hat import Servo

# Create Servo object with PWM object

servo® = Servo("P0")

# Set servo to position 0, here 0® is the center position,
# angle ranges from -90 to 90

servo®.angle(0)

# Sweep servo from 0 to 90 degrees, then 90 to -90 degrees, finally back to 0
import time
for i in range(®, 91):
servo0®.angle(i)
time.sleep(0.05)
for i in range(90, -91, -1):
servo0®.angle(i)
time.sleep(0.05)
for i in range(-90, 1):
servo0.angle(i)

time.sleep(0.05)

# Servos are all controls with pulse width, some
# from 500 ~ 2500 like most from SunFounder.
# You can directly set the pulse width

(oooooooo)
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(ooooooooon)

# Set servo to 1500 pulse width (-90 degree)
servo0®.pulse_width_time(500)

# Set servo to 1500 pulse width (0 degree)
servo0®.pulse_width_time(1500)

# Set servo to 1500 pulse width (90 degree)
servo0®.pulse_width_time(2500)

API

class robot_hat.Servo(channel, address=None, *args, **kwargs)

oboobooo: piM
gooogooogon

__init__(channel, address=None, *args, **kwargs)

coooooooocoobooooo

ooooo
channel (int/str) -PWM 0000000 (0-14/P0-P14)

angle(angle)
goooooooooooooo

ooooo
angle (float)-- O O (-90~90)

pulse_width_time (pulse_width_time)

cooooooooooooocoon

ogoooo
pulse_width_time (float)--0 00 OO0 (500~2500)

7.5 00000 motor

7.5.1 000 Motors

d

gogo

# Import Motor class

from robot_hat import Motors

(ooooooo)
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(ooooooooon)

# Create Motor object

motors = Motors()

0000D0000o0o00Dooooo 120pPCBOOOOOODOOO

# Motor 1 clockwise at 100% speed
motors[1].speed(100)

# Motor 2 counter-clockwise at 100% speed
motors[2].speed(-100)

# Stop all motors

motors.stop()

oooooooooooboooboooooooooobooooooooooooooooooboooobooooon
oobooOooooOooooboOobobooooooooOoobOOoOoOooOboOooDo

O0: 000000000000 COCO0000000000DOO0CCO00000000 MotorsOOOOOOO
oooooooooooboooboooooon

# Setup left and right motors

motors.set_left_id(1)

motors.set_right_id(2)

# Go forward and see if both motor directions are correct
motors. forward(100)

# if you found a motor is running in the wrong direction

# Use these function to correct it

motors.set_left_reverse()

motors.set_right_reverse()

# Run forward again and see if both motor directions are correct

motors. forward(100)

gobogboboooboooo

import time

motors. forward(100)
time.sleep(1)
motors.backward(100)

@ooooooo)
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(0o00ooo0ooon)

time.sleep(1)
motors.turn_left(100)
time.sleep(1)
motors.turn_right(100)
time.sleep(1)

motors.stop()

API

class robot_hat.Motors (db="root/.config/robot-hat/robot-hat.conf’, *args, **kwargs)

000000: _Basic_class

__init__(db="root/.config/robot-hat/robot-hat.conf, *args, **kwargs)
robot_hat.motorMotor DO OO OO DODODO

00000
db(str)--000000000

__getitem__(key)
oobooooboobooo

stopQ)
coooooooocoooo

property left
gooooo

property right

gobogo

set_left_id(id)
Oo00ooo Ibo00o00OoO0oOo0ooO0oOOo0ooDoO0oooOOo0ooO0o0oOo0o IDOOoDOOOo
O0o00o0oooooooboo0oobooooooooo Ibobooooooao

00000
id (int)--0000 IDO1000 20

set_right_id(id)

ooooooIboo0ooooocoOo0ooooOoooO0OooooboOooOoooOooocOoO0IDOOb0OOn
ooobooooobooooobooooooooooo IDbhoOoooooo

goooo
id(int)--0000 IDO1O0O0O 20
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set_left_reverse()

gogooooooooooboobbbbooodooooooooooobbLbbbbb0b0oUoOUgo
gboboooooooboobobobooooooooobobobobooooog

ooo O
goboooboooooo

goood
bool

set_right_reverse()

ggoooogooooboobobobbbooddddoooooooLoob b bbb oUoUo
obobooooooobooboboboobooooooobobobobooooo

ooo O
goboooooocoooo

goood
bool

speed (left_speed, right_speed)
O0ooooooooo

ogoooo
e left_speed (float)--0000000O0O (-100.0~100.0)
e right_speed (float)--00OO0OOOOO (-100.0~100.0)

forward (speed)

g

ooooo
speed (float)-- 000000 (-100.0~100.0)

backward (speed)
oo

ooooo
speed (float)-- 000000 (-100.0~100.0)

turn_left (speed)

EEN

ooooo
speed (float)--0 00000 (-100.0~100.0)
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turn_right (speed)

g

goooo
speed (float)--0 00000 (-100.0~100.0)

7.5.2 000 Motor

# Import Motor class
from robot_hat import Motor, PWM, Pin

# Create Motor object
motor = Motor(PWM("P13"), Pin("D4"))

# Motor clockwise at 100% speed
motor.speed(100)
# Motor counter-clockwise at 100% speed

motor.speed(-100)

# If you like to reverse the motor direction

motor.set_is_reverse(True)

API

class robot_hat.Motor (pwm, dir, is_reversed=False)

O00O000O0: object

__init__(pwm, dir, is_reversed=False)

o0ooooooooo
ooood
e pwm (robot_hat.pwm.PWM)--O000000000 PWMOO
e dir (robot_hat.pin.Pin)--0000000000O0

speed (speed=None)

goboobooooboooo

ooooo
speed (float)--0 00000 (-100.0~100.0)
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set_is_reverse (is_reverse)

coooooooocooboooo

ooooo
is_reverse (bool) -- True O O O False

7.6 00000 modules

7.6.1 0 00O Ultrasonic

O

# Import Ultrasonic and Pin class

from robot_hat import Ultrasonic, Pin

# Create Motor object
us = Ultrasonic(Pin("D2"), Pin("D3"))

# Read distance

distance = us.read()

print(f"Distance: {distancejfcm")

API

class robot_hat.modules.Ultrasonic(trig, echo, timeout=0.02)

__init__(trig, echo, timeout=0.02)

7.6.2 00O ADXL345

g

# Import ADXL345 class
from robot_hat import ADXL345

# Create ADXL345 object

adxl = ADXL345Q)

# or with a custom I2C address
adx]l = ADXL345(address=0x53)

(ooooooo)

7.6. 00000 modules
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# Read acceleration of each axis
x = adxl.read(adxl.X)
y = adxl.read(adxl.Y)
z = adxl.read(adxl.Z)

print(f"Acceleration: {x}, {y}, {z}")

# Or read all axis at once

X, ¥V, z = adxl.read()
print(f"Acceleration: {x}, {y}, {z}")
# Or print all axis at once

print(f"Acceleration: {adxl.read()}")

API

class robot_hat.ADXL345 (*args, address: int = 83, bus: int = 1, **kwargs)

gobogo: 1ac

ADXL34500000

X=0
X
Y=1
Y
Z=2
Z

__init__(*args, address: int = 83, bus: int = 1, **kwargs)

ADXL345000000
ooooo
address (int) -- ADXL34500000

read (axis: int = None) — Union[float, List[float]]

ADXL34500000000
ooooo
axis (int)--000 (g 00000 O0ADXL345.X0ADXL345.Y 0 00 ADXL345.Z00 0
OOO0D0O0O0 None

goo O
goo00oooooouoooooo
opoooag
float/list
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7.6.3 0 U U RGB_LED

# Import RGB_LED and PWM class
from robot_hat import RGB_LED, PWM

# Create RGB_LED object for common anode RGB LED

rgb = RGB_LED(PWM(O®), PWM(1), PWM(2), common=RGB_LED.ANODE)
# or for common cathode RGB LED

rgb = RGB_LED(PWM(O®), PWM(1), PWM(2), common=RGB_LED.CATHODE)

# Set color with 24 bit int

rgb.color (0xFFO000) # Red

# Set color with RGB tuple

rgb.color((0, 255, 0)) # Green

# Set color with RGB List

rgb.color([0®, 0O, 255]) # Blue

# Set color with RGB hex string starts with “ #
rgb.color ("#FFFF00") # Yellow

API

class robot_hat.RGB_LED(r_pin: PWM, g_pin: PWM, b_pin: PWM, common: int = 1)

OOOO0DO 300 RGBLED

ANODE =1
cooood

CATHODE = 0

goobgogo

__init__(r_pin: PWM, g_pin: PWM, b_pin: PWM, common: int = 1)

RGBLEDODODOODO
googd
e r_pin(robot_hat.PWM)--000 PWMOOOOOO
e g_pin (robot_hat.PWM)--000 PWMOOOOOO
e b_pin (robot_hat.PWM)--000 PWMOOOOOO
e common (int)-- RGB_LED.ANODE O 0 00 RGB_LED.CATHODE[T 0 0O 00O O ANODE
ogd
e ValueError--000 ANODEO OO CATHODEO OO OO
e TypeError --r_pinOg pin0000 b_pin0 PWMOOOOOOOOOOO

7.6. 00000 modules 47



SunFounder Robot HAT

color (color: Union[str, Tuple[int, int, int], List[int], int])
RGBLEDOOOOOOO
goood
color (str/int/tuple/list)--000000"#'0000 1600000024 000000
000 (red, green, blue) 0 0 OO

7.6.4 0000 Buzzer

d

oobooooooo

# Import Buzzer class

from robot_hat import Buzzer

# Import Pin for active buzzer

from robot_hat import Pin

# Import PWM for passive buzzer
from robot_hat import PWM

# import Music class for tones

from robot_hat import Music

# Import time for sleep

import time

music = Music(Q)

# Create Buzzer object for passive buzzer
p_buzzer = Buzzer(PWM(0))

# Create Buzzer object for active buzzer

a_buzzer = Buzzer(Pin("D0"))

oobooooooooooo

while True:
a_buzzer.on()
time.sleep(0.5)
a_buzzer.off()

time.sleep(0.5)

gobooooooooooooo

# Play a Tone for 1 second

p_buzzer.play(music.note("C3"), duration=1)

@ooooooo)
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(ooooooooon)

# take adventage of the music beat as duration
# set song tempo of the beat value
music.tempo(120, 1/4)

# Play note with a quarter beat
p_buzzer.play(music.note("C3"), music.beat(1/4))

goboobooooboo

# Play a tone
p_buzzer.play(music.note("C4"))
# Pause for 1 second
time.sleep(1l)

# Play another tone
p_buzzer.play(music.note("C5"))
# Pause for 1 second
time.sleep(1l)

# Stop playing

p_buzzer.off()

goboobbooboobboo

music.tempo(120, 1/4)

# Make a Shark-doo-doo function as is all about it

def shark_doo_doo():
p_buzzer.play(music.note("C5"), music.beat(1/8))
p_buzzer.play(music.note("C5"), music.beat(1/8))
p_buzzer.play(music.note("C5"), music.beat(1/8))
p_buzzer.play(music.note("C5"), music.beat(1/16))
p_buzzer.play(music.note("C5"), music.beat(1/16 + 1/16))
p_buzzer.play(music.note("C5"), music.beat(1/16))
p_buzzer.play(music.note("C5"), music.beat(1/8))

# loop any times you want from baby to maybe great great great grandpa!
for _ in range(3):
print("Measure 1")
p_buzzer.play(music.note("G4"), music.beat(1/4))
p_buzzer.play(music.note("A4"), music.beat(1/4))

print("Measure 2")

(ooooooo)

7.6. 00000 modules
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shark_doo_doo()
p_buzzer.play(music.note("G4"),
p_buzzer.play(music.note(""A4"),
print("Measure 3")
shark_doo_doo()
p_buzzer.play(music.note("G4"),
p_buzzer.play(music.note("A4"),
print("Measure 4")
shark_doo_doo()
p_buzzer.play(music.note("C5"),
p_buzzer.play(music.note("C5"),
print("Measure 5")
p_buzzer.play(music.note(""'B4"),

time.sleep(music.beat(1/4))

music.

music.

music.

music.

music.

music.

music.

beat(1/8))
beat(1/8))

beat(1/8))
beat(1/8))

beat(1/8))
beat(1/8))

beat(1/4))

API

class robot_hat.Buzzer(buzzer: Union[PWM, Pin])

__init__ (buzzer: Union[PWM, Pin])

coooooooo
ooooo

pwm (robot_hat.PWM/robot_hat.Pin)--0 00000000 PWMOOOOOOODODO
godooooooobooooboooo

on(Q)

coooogoooo

off()

goboobogo

freq(freq: float)

goboobooobooboboo
goood

freq (int/float)--00000000OMusic NOTESOOOOOOOUOOOOOOOOO

ug

TypeError -0 000000000 O0ODOO0O

play(freq: float, duration: float = None)

gooooobod
gpoooo
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o freq(float)--0000000OMusicnote) 0000000000 0OO0O0OOOOO

e duration (fleat)--00 00000000 NoneJ OO OOOOOOOOOooooQ
o

TypeError -0 000000000 OODOO0O

7.6.5 000 Grayscale_Module

# Import Grayscale_Module and ADC class
from robot_hat import Grayscale_Module, ADC

# Create Grayscale_Module object, reference should be calculate from the value.
—reads on white
# and black ground, then take the middle as reference

gs = Grayscale_Module(ADC(0®), ADC(1), ADC(2), reference=2000)

# Read Grayscale_Module datas

datas = gs.read()

print(f"Grayscale Module datas: {datas}")

# or read a specific channel

1 = gs.read(gs.LEFT)

m = gs.read(gs.MIDDLE)

r = gs.read(gs.RIGHT)

print(f"Grayscale Module left channel: {1}")

print (f"Grayscale Module middle channel: {m}")
print(f"Grayscale Module right channel: {r}")

# Read Grayscale_Module simple states
state = gs.read_status()

print(f"Grayscale_Module state: {state}")

API

class robot_hat.Grayscale_Module (pin0: ADC, pinl: ADC, pin2: ADC, reference: int = None)
30000000o0ooooooooon

LEFT = 0
cooood

MIDDLE =1
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ooooooo

RIGHT = 2

gooooo

__init__(pin0: ADC, pinl: ADC, pin2: ADC, reference: int = None)

dobooboooboobooooo
goood
e pin® (robot_hat.ADC/int)--00000 000 ADCOOUODOOOOOOO
e pinl (robot_hat.ADC/int)--0 0000 100 ADCOO0ODOOOOOOOO
e pin2 (robot_hat.ADC/int)--00000 200 ADCOOOOOOOOOOO
e reference (1*3 list, [int, int, int])--0000O

reference (ref: list = None) — list

00ooooooo

goood
ref (1ist)--000000000000000O None

ooo 0
ad

ooooo
list

read_status (datas: list = None) — list

ooobooooooon

ooooo
datas (list)--00000000000O00OONone0O000OOOO0OOOOOOO
ooo O
gooooooooogoooloo
ooooo

list

read(channel: int = None) — list

gdooOo0oOoO0O0OoOoOOoODOOooOoooo

goood
channel (int/None)--000000000D00000O0O0OOOO0OOOOOOOOOOIO
2 000 Grayscale_Module. LEFTOGrayscale_Module. CENTEROGrayscale_Module. RIGHT

ooo O
ddduooooooooo

goood
list
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7.7 00O 0O Robot

# Import Robot class

from robot import Robot

# Create a robot(PiSloth)
robot = Robot(pin_list=[0, 1, 2, 3], name="pisloth")

robot.move_list["forward"] = [
[0, 40, 0, 15],
[-30, 40, -30, 151,
[-30, 0, -30, 0],

[0, -15, 0, -40],
[30, -15, 30, -40],
[30, 0, 30, 0],

]

robot.do_action("forward", step=3, speed=90)

API

class robot_hat.Robot (pin_list, db="root/.config/robot-hat/robot-hat.conf’, name=None, init_angles=None,

init_order=None, **kwargs)

O00000d0d: _Basic_class
ooooooo
000000 Robot HATO OO OOOOOOOOOOOOOOOOODO

oobooooooOoooobooobooOoOoooOoOoOoOoObo0oOoboOoOoOoOoOoOoOoOobOboOoOobOOoOoOooon
O000000OSunFounder O PiD 0000000000000 000O0O0O0O0OOOOOODOODOOO
uoboooooooooo

PiSloth: https://github.com/sunfounder/pisloth
PiArm: https://github.com/sunfounder/piarm
PiCrawler: https://github.com/sunfounder/picrawler

move_list = {}

goboooogoo
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max_dps = 428

ooooooo/m

__Ainit__(pin_list, db="/root/.config/robot-hat/robot-hat.conf', name=None, init_angles=None,

init_order=None, **kwargs)

godoouoooooooo

ooooo
e pin_list(list)--0000000O0O [0-11]
« db(str)--000000000
e name (str)--000000O0O0

e init_angles (list)--0000000O0

e init order (I1ist)--0000000000ODOOOOOOOOODOOOOOO 1O00OO
goobogoboobobuoobooboboooboobboooboobbooboboobooboD

cooboooooOoocoO0obooOooooOoobooOoocOoOoOOoOoOoOboOoOoboOoOoOm

new_list (default_value)

oooooooooooboooboooooo

ogoooo
default_value (int or float)--J0O0OOO00OOOOOO

gooo
goboooood

goood
list
servo_write_raw(angle_list)

goboobobooobooboooobda

goood
angle_list (Iist)--000000000O

servo_write_all (angles)

oobobOooooOoooboboooobooooboooooOooOooon

ooooo
angles (list)--0 0400400000

servo_move (targets, speed=50, bpm=None)

oooooBPMOOOO0O0O0O0O0O0O0O0O0O0O
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goood
e targets(list)--00000CD0OO0OO
e speed (int or float)--00O0OO0OOO
e bpm(int or float)--O00OO0OO0OO

do_action(motion_name, step=1, speed=50)

gobooboboobooboboooboooboobuooboboobo
ogoood
e motion_name (str)-- 10
e step(int)--0000000
e speed (int or float)--00000O

set_offset (offset_list)

coooooooocooboooo

ooood
offset_list (list)--000O00O00O0O

calibration()

cooboooooooobooooooa

reset()

goboobboobooboo

7.8 000 Music

O0:

- 0000000000000 DD00DO00DD0O0O0N0N0O0d sudoDOOODOOOODOODODOO

e Q3:00000DC0O0ODOOOOOODOODO.

ggo
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# Import Music class

from robot_hat import Music

# Create a new Music object

music = Music(Q)

goboobod

# You can directly play a frequency for specific duration in seconds

music.play_tone_for (400, 1)

# Or use note to get the frequency
music.play_tone_for(music.note("Middle C"), 0.5)

# and set tempo and use beat to get the duration in seconds
# Which make's it easy to code a song according to a sheet!
music.tempo(120)

music.play_tone_for(music.note("Middle C"), music.beat(1))

# Here's an example playing Greensleeves
set_volume (80)

music.tempo(60, 1/4)

print("Measure 1")

music.play_tone_for(music.note("G4"), music.beat(1/8))
print("Measure 2")

music.play_tone_for(music.note("A#4"), music.beat(1/4))
music.play_tone_for(music.note("C5"), music.beat(1/8))
music.play_tone_for(music.note("D5"), music.beat(1/8 + 1/16))
music.play_tone_for(music.note("D#5"), music.beat(1/16))
music.play_tone_for(music.note("D5"), music.beat(1/8))
print("Measure 3")

music.play_tone_for(music.note("C5"), music.beat(1/4))
music.play_tone_for(music.note("A4"), music.beat(1/8))
music.play_tone_for(music.note("F4"), music.beat(l/8 + 1/16))
music.play_tone_for(music.note("G4"), music.beat(1/16))
music.play_tone_for(music.note("A4"), music.beat(1/8))
print("Measure 4")

music.play_tone_for(music.note("A#4"), music.beat(1/4))
music.play_tone_for(music.note("G4"), music.beat(1/8))

music.play_tone_for(music.note("G4"), music.beat(1/8 + 1/16))

(ooooooo)
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(0o00ooo0ooon)

music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 5")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 6")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 7")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 8")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 9")

music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 10")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 11")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

note("F#4"), music.beat(1/16))
note("G4"), music.beat(1/8))

note("A4"), music.beat(1/4))
note("F#4"), music.beat(1/8))
note('"D4"), music.beat(1/4))
note("G4"), music.beat(1/8))

note("A#4"), music.beat(1/4))
note("C5"), music.beat(1/8))
note("D5"), music.beat(1/8 + 1/16))
note("D#5"), music.beat(1/16))
note("D5"), music.beat(1/8))

note("C5"), music.beat(1/4))
note("A4"), music.beat(1/8))
note("F4"), music.beat(1/8 + 1/16))
note("G4"), music.beat(1/16))
note("A4"), music.beat(1/8))

note("A#4"), music.beat(1/8 + 1/16))
note("A4"), music.beat(1/16))
note("G4"), music.beat(1/8))
note("F#4"), music.beat(1/8 + 1/16))
note("E4"), music.beat(1/16))
note("F#4"), music.beat(1/8))

note("G4"), music.beat(1/4 + 1/8))
note("G4"), music.beat(1l/4 + 1/8))
note("F5"), music.beat(1l/4 + 1/8))
note("F5"), music.beat(1/8))
note("E5"), music.beat(1/16))
note("D5"), music.beat(1/8))
note("C5"), music.beat(1/4))
note("A4"), music.beat(1/8))
note("F4"), music.beat(1/8 + 1/16))
note("G4"), music.beat(1/16))

(ooooooo)
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(0o00ooo0ooon)

music.play_tone_for(music.

print("Measure 12")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 13")

music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 14")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print ("Measure 15")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 16")

music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.
music.play_tone_for(music.

music.play_tone_for(music.

print("Measure 17")

music.play_tone_for(music.

music.play_tone_for(music.

note("A4"), music.beat(1/8))

note("A#4"), music.beat(1/4))
note("G4"), music.beat(1/8))
note("G4"), music.beat(1/8 + 1/16))
note("F#4"), music.beat(1/16))
note("G4"), music.beat(1/8))

note("A4"), music.beat(1/4))
note("F#4"), music.beat(1/8))
note('"'D4"), music.beat(1l/4 + 1/8))

note("F5"), music.beat(1/4 + 1/8))
note("F5"), music.beat(1/8))
note("E5"), music.beat(1/16))
note("D5"), music.beat(1/8))
note("C5"), music.beat(1/4))
note("A4"), music.beat(1/8))
note("F4"), music.beat(1/8 + 1/16))
note("G4"), music.beat(1/16))
note("A4"), music.beat(1/8))

note("A#4"), music.beat(1/8 + 1/16))
note("A4"), music.beat(1/16))
note("G4"), music.beat(1/8))
note("F#4"), music.beat(1/8 + 1/16))
note("E4"), music.beat(1/16))
note("F#4"), music.beat(1/8))

note("G4"), music.beat(1/4 + 1/8))
note("G4"), music.beat(1/4 + 1/8))

gobooboogn

# Play a sound

music.sound_play("file.wav", volume=50)

# Play a sound in the background

music.sound_play_threading("file.wav", volume=80)

(ooooooo)
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(ooooooooon)

# Get sound length

music.sound_length("file.wav")

ooooooo

# Play music
music.music_play("file.mp3")

# Play music in loop
music.music_play("file.mp3", loop=0)
# Play music in 3 times
music.music_play("file.mp3", loop=3)
# Play music in starts from 2 second
music.music_play("file.mp3", start=2)
# Set music volume
music.music_set_volume(50)

# Stop music

music.music_stop()

# Pause music

music.music_pause()

# Resume music

music.music_resume()

API

class robot_hat.Music

O000000d: _Basic_class
000000 bO0o00O0o0ooobOOooooooooa

NOTE_BASE_FREQ = 440

000000000000 A40

NOTE_BASE_INDEX = 69
ooooooooOoOooooooA4OoMIDIODO

7.8. 000 Music
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NOTES = [None, None, None, None, None, None, None, None, None, None, None, None,
None, None, None, None, None, None, None, None, None, 'A®', 'A#0', 'BO®', 'Cl',
'C#1', 'D1', 'D#1', 'El1', 'F1', 'F#1', 'Gl', 'G#1', 'Al', 'A#1', 'Bl1', 'C2', 'C#2',
'D2', 'D#2', 'E2', 'F2', 'F#2', 'G2', 'G#2', 'A2', 'A#2', 'B2', 'C3', 'C#3', 'D3',
'D#3', 'E3', 'F3', 'F#3', 'G3', 'G#3', 'A3', 'A#3', 'B3', 'C4', 'C#4', 'D4', 'D#4',
'E4', 'F4', 'F#4', 'G4', 'G#4', 'A4', 'A#4', 'B4', 'C5', 'C#5', 'D5', 'D#5', 'E5',
'F5', 'F#5', 'G5', 'G#5', 'A5', 'A#5', 'B5', 'Ce', 'C#6', 'D6', 'D#6', 'E6', 'F6',
'"F#6', 'G6', 'G#6', 'A6', 'A#6', 'B6', 'C7', 'C#7', 'D7', 'D#7', 'E7', 'F7', 'F#7',
'G7', 'G#7', 'A7', 'A#7', 'B7', 'C8']

oDooooMIDIDO

__init__O

goboobbgoobo

goooo

debug_level (str/int)-- 00000000000 00000DNI0000MMI2000003
ooooooo 400000

time_signature(top. int = None, bottom: int = None)

goooooo/oo
goood
e top(int)--0000000O0ODOO
* bottom(int)--000000000O0O

ooo O
ooo

ooooag
tuple
key_signature (key: int = None)

coooooo/nio

goooo

key (int/str)--0 0000 KEY_XX_MAJOR 0O 0O 0O 0O #ID ##11 bbb bbbb 0 O 0O O
ooo

oogd
gogod

goood

int
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tempo (tempo=None, note_value=0.25)

Oo00ooooooooooooo/oo

goooo

goo

tempo (float)--0 00O

note_value -- 0 0 0 10 1/20 Music. HALF_NOTE 0 0O O

ug

goooo

beat (beat)

int

coooooobobooobooooooo

goood

oo

beat (float)-- 00000000

oooo

goooo

float

note (note, natural=False)

ooooooooood

goood

ggo

note_name (string) - OO OOOONOTESODOO

natural (bool)--00 000000000

goooon

gogood

float

sound_play (filename, volume=None)

goboobobooboobooood

goooo

filename (str)--0 00000000 O0OOOO

7.8. 000 Music
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sound_play_threading (filename, volume=None)

goboobobooobooboobbooboobbooboon
gooogd
 filename (str)--00 000000000000
e volume (int)--00 0-1000 0 0000000000000

music_play (filename, loops=1, start=0.0, volume=None)

coooocoooood
ooooo

e filename (str)--0 00000000

* loops(int)--0000000:0000001:100002:20000..

e start (float)--O0OO0ODOO0O
e volume (int)--00 0-1000 00000000000 O0OO

music_set_volume (value)

cooooooood

ogoooo
value (int)-- 0O 0-100

music_stop()

goboooo

music_pause()

coooooooon

music_resume()

ooooodgo

music_unpause()

gobooboobbooboobboobda

sound_length(filename)

coooooobobooobooooooo

ooooo
filename (str)--00000000O0O0OCOO

ooo
gooo
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goood
float

get_tone_data(freq: float, duration: float)

ddddooooooooooo
goood
e freq(float)--000O
e duration (float)--O00OOJOO0O0O

gogd
gogoogo

ooooag
list

play_tone_for (freq, duration)

cobooooooocoobocooooa

goooo

« freq(float)--000OCONOTESOOOOOOOOOOOOOO

e duration (float)--O00OOOOO0O

7.9 000 TTS

Oode:

e Q3:00000D00DO0ODOODOODOODOODO

- 0000000000000 O0O00O0O0O0O0O0O0O0DOOODDO sudoOOOOOOOOCOODODOO

# Import TTS class
from robot_hat import TTS

# Initialize TTS class
tts = TTS(lang="en-US")
# Speak text

(ooooooo)

79. 00O TTS
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(0o00ooo0ooon)

tts.say("Hello World")
# show all supported languages

print(tts.supported_lang())

API

class robot_hat.TTS(engine='pico2wave’, lang=None, *args, **kwargs)

OO00000: _Basic_class

ooooooooogooooood

SUPPORTED_LANGUAUE = ['en-US', 'en-GB', 'de-DE', 'es-ES', 'fr-FR', 'it-IT']
pico2wave OO OO ODOOOOOOOO TTSOO

ESPEAK = 'espeak'
espeak TTSO O OO

PICO2WAVE = 'pico2wave'
pico2wave TTS 0 0 O O

__init__(engine="pico2wave’, lang=None, *args, **kwargs)

TTSOO0OoOoOgooooo

goooo
engine (str)--TTS OO OO 0O TTS.PICO2WAVE O O O TTS.ESPEAK

say (words)

oooood

ooooo
words (str)--0 QOO0 Qd

espeak (words)

espeak DO OOOOO

ogoooo
words (str)--0 0000

pico2wave (words)

pico2wave 0 0 00000

ooooao
words (str)--0 0000
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lang (*value)

0000oo/000000ooo0oDoo0d0ooogooooooog

ooooao
value (str)--0 00

supported_lang ()
dd000000U0o0UoUoUooog

oo
oobooooobooono

ooooag
list

espeak_params (amp=None, speed=None, gap=None, pitch=None)

espeak D0 00OOOOOOOCOO
goood
e amp (int)--000
e speed (int)--000

e gap(int)--00000O

pitch (int)--0000O0

710 OO0 OO utils

robot_hat.utils.set_volume (value)

ooooooo

ogoooo
value (int)-- 0 O 0O 00 1000

robot_hat.utils.run_command(cmd)

ooooooooooobooooon

ooooo
emd (str)--00000000

oono
oooo

710. OOO0OO utils
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googo
tuple

robot_hat.utils.is_installed(cmd)

ggboooobobooboobboobooboobooba

gooon
cnd (str)--0000000O0O

oon g
O00oo00o0oooooogn True

ooooo
bool

robot_hat.utils.mapping(x, in_min, in_max, out_min, out_max)

yddddoooooooooooo
googn
e x(float/int)--000000
e in_min (float/int)--00000O0
e in_max (float/int)--0 0000
e out_min (float/int)--00000
e out_max (float/int)--0 0000

ooo O
cooood

oooOoo
float/int

robot_hat.utils.get_ip (ifaces=['wlan0’, 'eth0'])

IpPOO0OO0O0OO0O0O0OO

ooooo
ifaces (1ist)--000000000O0OOOO

oono 0
0000000 IPOOOOOOOOOOODOOO False

ooooOoo
str/False
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robot_hat.utils.reset_mcu()

RobotHat OO MCUDOOOOOODOO

ooooMcuOOOOOOO0OO0O R2ZCO00O0O0O0O0O0O0O0O00O00ORaspberryPid ADCOOOOOOPWM
OOO0O0O0OO0 IOError 00 0O0O0O0O0O0O0O0O0O0O0O0O0O

robot_hat.utils.get_battery_voltage()

oooooooooooo

oono O
ooooooovo

goood
float

7.11 0J0ODO FileDB

# Import fileDB class
from robot_hat import fileDB

# Create fileDB object with a config file
db = fileDB("./config")

# Set some values

db.set("apple", "10")
db.set("orange", "5")
db.set("banana", "13")

# Read the values

print(db.get("apple™))
print(db.get("orange"))
print(db.get("banana"))

# Read an none existing value with a default value

print(db.get("pineapple"”, default_value="-1"))

OO0 bashOOOOOOO configO OOOODOODO

cat config
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API

class robot_hat.fileDB(db: str, mode: str = None, owner: str = None)

0O0O000D0: object
godoobooooooooon
gogdoobooooboooobbooobobooobuoooboooooooa

__init__(db: str, mode: str = None, owner: str = None)

db_file0ODOOOOODOOODOOODOOODOOOODOOOO
ooood

« db(str)--00O0O0O00DOOOODOOO

e mode (str)--000000000

e owner (str)--00000000O0O

file_check_create(file_path: str, mode: str = None, owner: str = None)

ooboooboooboboobooboboobuoobobooobod
goood

» file_path(str)--0000000000

e mode (str)--00000000O0

e owner (str)--000000OOO

get (name, default_value=None)

goooooooooood
ooooo
e name (str)--00000

e default_value(str)--00 0000000

oono O
oono
ooooad
str
set (name, value)
0000000000000 000000000o0o00oo0oonoa
goooo
68 o770 00



SunFounder Robot HAT

e name (str)--00000

e value(str)--0000

712 000 12C

# Import the I2C class
from robot_hat import I2C

# You can scan for available I2C devices
print([f"0x{addr:02X}" for addr in I2C().scan()])
# You should see at least one device address 0x14, which is the

# on board MCU for PWM and ADC

# Initialize a I2C object with device address, for example

# to communicate with on board MCU 0x14

mcu = I2C(0x14)

# Send ADC channel register to read ADC, 0x10 is Channel 0, 0x11 is Channel 1, etc.
mcu.write([0x10, 0x00, 0x00])

# Read 2 byte for MSB and LSB

msb, 1lsb = mcu.read(2)

# Convert to integer

value = (msb << 8) + 1sb

# Print the value

print(value)

RCOODDODOOOO0O0O0O0O0COadepy O pwmpy 0000000
API

class robot_hat.I2C(address=None, bus=1, *args, **kwargs)

000000: _Basic_class
pCOOOOOODOO

__init__(address=None, bus=1, *args, **kwargs)

RCoooOooooo
goooo

e address (int)--I2CO0000O0OO0O

712. 00O 12C
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* bus(int)--12CO000

scan()

RCOODOOOODOOODOOOOODOOO

ooo O
oo0oooooooorcoooooooo

ooooag
list

write(data)

RCOODODOOO0OOOO0O0OOD

ogoooo
data (int/list/bytearray)--0 000000

od O
0000 iM0000000000000000000 ValueError

read(length=1)

RCO0DDODO0O0O0ODODOoOOoDOoOd

ooooo
length (int)--00000000

oogd g
gooogoo

goooo
list

mem_write(data, memaddr)

oo ooobon
ooooo
e data (int/list/bytearray)--00000000int00000000O00OOOO
e memaddr (int)--00000000

g
ValueError - 0000 int0D0 00000000000 O0ODOOO

mem_read (length, memaddr)

coooooooooobooooboocOoooo

goood
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+ length(int)--000000O00
e memaddr (int)--00000000O

oo

000000000000000000000000000000 False

goood
list/False

is_avaliable()

RCO0OOO0O0O0O0OOO0O0O0OO0O000OO

ggo

RCODO0OD0O000000000 TreeDOOOOOOOO False

goood
bool

7.13 000 _Basic_class

_Basic_class 0000000000 DO0OOOODOOO0OODOOO0OOOOOODOOODOOOOOOOOOOD

oooood

ad

# See PWM log
from robot_hat import PWM

# init the class with a debug argument

pwm = PWM(O, debug_level="debug")

# run some functions and see logs
pvwm. freq(1000)
pwm.pulse_width_percent (100)

API

class robot_hat.basic._Basic_class(debug_level="warning")

ooooooooogoooo

ggbooobod

DEBUG_LEVELS = {'critical': 50, 'debug': 10, 'error': 40, 'info': 20, 'warning':
303
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ooooogo

DEBUG_NAMES = ['critical', 'error', 'warning', 'info', 'debug']

gobooboogoo

__init__(debug_level='warning")

coooocoooood

goooo
debug_level (str/int)--000000000000M100000200000300000
004000000

property debug_level
goooood
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from robot_hat import Servo, Motors

import time

# Create objects for 12 servos

servos = [Servo(f"P{i}") for i in range(12)]

# Create motor object

motors = Motors()

def initialize_servos(Q):
"""Set initial angle of all servos to 0."""
for servo in servos:
servo.angle(-90)
time.sleep(0.1) # Wait for servos to reach the initial position

time.sleep(1l)

def sweep_servos(angle_from, angle_to, step):

i mirn

Control all servos to sweep from a start angle to an end angle.
if angle_from < angle_to:
range_func = range(angle_from, angle_to + 1, step)

else:

range_func = range(angle_from, angle_to - 1, -step)
for angle in range_func:
for servo in servos:
servo.angle(angle)

time.sleep(0.05)

def control_motors_and_servos():

o o

Control motors and servos in synchronization.
try:
while True:
# Motors rotate forward and servos sweep from -90 to 90 degrees
motors[1].speed(80)
time.sleep(0.01)
motors([2].speed(80)
time.sleep(0.01)

sweep_servos(-90, 90, 5)

(ooooooo)
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time.sleep(1)

# Motors rotate backward and servos sweep from 90 to -90 degrees
motors[1].speed(-80)
time.sleep(0.01)
motors[2].speed(-80)
time.sleep(0.01)
sweep_servos (90, -90, 5)
time.sleep(1)
except KeyboardInterrupt:
# Stop motors when Ctrl+C is pressed
motors.stop()

print("Motors stopped.™)

# Initialize servos to their initial position

initialize_servos()

# Control motors and servos

control_motors_and_servos()

8.2 DIYOD
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from robot_hat import Motors, Pin

import time

# Create motor object

motors = Motors()

# Initialize line tracking sensor

line_track = Pin('DO0")

def main(Q):
while True:

# print("value", line_track.value())

# time.sleep(0.01)

if line_track.value() == 1:
# If line is detected
motors[1].speed(-60) # Motor 1 forward
motors[2].speed(20) # Motor 2 backward
time.sleep(0.01)

else:
# If line is not detected
motors[1].speed(-20) # Motor 1 backward

@oogoggom
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motors[2].speed(60) # Motor 2 forward
time.sleep(0.01)

def destroy():
# Stop motors when Ctrl+C is pressed
motors.stop()

print("Motors stopped.")

if __name__ == '__main__"':
try:
main()
except KeyboardInterrupt:
destroy()

83 00000000 DDODODODDODOOO
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1. 0000000000 I2CLCDI62 0000000000000 00DO000O00DODDOO0OooOooooog

oooooooood

cd ~/
wget https://github.com/sunfounder/raphael-kit/blob/master/python/LCD1602.py

2.12C0O00 smbus2 00000000000

sudo pip3 install smbus2

3. 0000000 Raspberry PiOD 0000000 photoresistor.ty 000000000000

from robot_hat import ADC
import LCD1602

import time

# Create an ADC object to read the value from the photoresistor

a® = ADC(0)

def setup(Q):
# Initialize the LCD1602
LCD1602.init(0x27, 1)
time.sleep(2)

def destroy():
# Clear the LCD display
LCD1602.clear()

def loopQ):
while True:

# Read the value from the photoresistor
value® = a0.read()
# Display the read value on the LCD
LCD1602.write(0, O, 'Value: %d ' % value®)
# Reduce the refresh rate to update once per second
time.sleep(0.2)

if __name__ == '__main__
setup()
try:

loop O

@ooooooo)
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except KeyboardInterrupt:
destroy()
except Exception as e:
# Clear the LCD and print error message in case of an exception

destroy()

print("Error:", e)

4. 0000000000000 000O0O sudo python3 photoresistor.tyO0 OO0 OO0 00O

84 0000000 ODOOODOOOO

goooooooooo0o00o0o0oo0o0oooooooooooOoooOoooOoO I2CcLCbleO2O0OOOOOO

od

1.0000000000 I2CLCDl602 00000000000 O00000O0O0OODOOOO0O000000O0
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cd ~/
wget https://github.com/sunfounder/raphael-kit/blob/master/python/LCD1602.py

2.12C0O00 smbus2 00000000000

sudo pip3 install smbus2

3. 0000000 Raspberry PiODOOOOOOQO ultrasonic.tyJO0O000000000

from robot_hat import ADC, Ultrasonic, Pin
import LCD1602

import time

# Create ADC object for photoresistor
a® = ADC(0)

# Create Ultrasonic object
us = Ultrasonic(Pin("D2"), Pin("D3")) //Trig to digital pin 2, echo to pin 3

def setup(Q):
# Initialize LCD1602
LCD1602.init(0x27, 1)
# Initial message on LCD
LCD1602.write(0®, O, 'Measuring...')
time.sleep(2)

def destroy():
# Clear the LCD display
LCD1602.clear()

def loop(Q):
while True:

# Read distance from ultrasonic sensor

distance = us.read()

# Display the distance on the LCD

if distance != -1:
# Display the valid distance on the LCD
LCD1602.write(0, O, 'Dist: %.2f cm ' % distance)

# Update every 0.5 seconds

(oooogoo)
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time.sleep(0.2)
if __name__ == '__main__':
setup()
try:
loop O
except KeyboardInterrupt:
destroy()
except Exception as e:
# Clear the LCD and print error message in case of an exception
destroy()

print("Error:", e)

4. 0000000000000 sudo python3 ultrasonic.tyO0OOOO0O0O0O0O0O

85 00000000

00000000000000000000000000000000RCLCD1602000000000000
ooooooooooobooobooooooooobooobobooOoooboooooooon
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Light: &48
Moisture: 2116

od

1.0000000000 I2CLCD1602 00 000DOO0OOCOOO00000000O00ODOOO0O0O000000
gboboooooo

cd ~/
wget https://github.com/sunfounder/raphael-kit/blob/master/python/LCD1602.py

2. 12C0O00 smbus2 00000000000

sudo pip3 install smbus2

3. 0000000 Raspberry PiD 0000000 plant_monitor.ty 00000000000

from robot_hat import ADC, Motors, Pin
import LCD1602

(oooogoo)
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import time

import threading

from robot_hat.utils import reset_mcu

reset_mcu()

time.sleep(.1)

# Initialize objects
light_sensor = ADC(1)
moisture_sensor = ADC(0)
motors = Motors()
button = Pin('D0O")

# Thread running flag

running = True

def init_1lcd(Q):
LCD1602.init(0x27, 1)
time.sleep(2)

def update_lcd(light_value, moisture_value):

def read_sensors():
light_value = light_sensor.read()
time.sleep(0.2)
moisture_value = moisture_sensor.read()
time.sleep(0.2)

return light_value, moisture_value

def control_motor():
global running
while running:
button_pressed = button.value() ==
if button_pressed:
motors[1].speed(80)

LCD1602.write(0, O, 'Light: " % light_value)

LCD1602.write(®, 1, 'Moisture: ' % moisture_value)

(ooooooo)
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if

time.sleep(0.1)
else:

motors[1].speed(0)

time.sleep(0.1)
time.sleep(0.1)

def setup(Q):

init_1cdQ

def destroy():

global running
running = False
LCD1602.clear()

def loopQ):

global running

while running:
light_value, moisture_value = read_sensors()
update_lcd(light_value, moisture_value)

time.sleep(.2)

__name__ == '__main__"

try:
setup()
motor_thread = threading.Thread(target=control_motor)
motor_thread.start()
loopO
except KeyboardInterrupt:
motor_thread. join() # Wait for motor_thread to finish
print("Program stopped™)
except Exception as e:
print("Error:", e)
finally:
motors[1].speed(0)
time.sleep(.1)
destroy()
print('end")

4. 0000000000000 sudo python3 plant_monitor.ty0 OO OO OO0OOOO
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OOOOCOOOO0OO0OO0O0O0000000000ddRebotHATOOOOOOOOOOOOOOOO

od

1.000000000000000000 RobotHATOODOODOOOOOODOOOOODOOODOODOOO
ooobobo .py0O00O0OODOODODOOOOODO tts.py0onoono

import sys
from robot_hat import TTS

# Check if there are enough command line arguments
if len(sys.argv) > 1:
text_to_say = sys.argv[l] # Get the first argument passed from the command.
—line
else:
text_to_say = "Hello SunFounder" # Default text if no arguments are.

< provided

# Initialize the TTS class
tts = TTS(lang="en-US")

# Read the text
tts.say(text_to_say)

# Display all supported languages
print(tts.supported_lang())

2. Robot HATOOOOOOOOOOOOOOOOOOOOOOO0OO0OO0O0O0O sudo python3 tts.py "OO
goooo"-00 "Oooooooo "ooooooooODoOODOODOOOD0OO0O0

O0:

e Q3:000D00000D0ODODOODODODODO
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8.7 0000000 ODOO

Oo0oooo0oooo0oooooO0ooOooOoooOooO0oooOoooocOooopPIROOOOOOOOOOOOOO
ooooooooooobooobooooooooobooooooooooooooooooonod

od

1. 0000000 vilibOOOOOOOOO0OO0O0O0000O0

cd ~/

git clone -b picamera2 https://github.com/sunfounder/vilib.git
cd vilib
sudo python3 install.py

2. 0000000 RaspberryPiODO0O 00000 security.ty 00000000000

import os

from time import sleep, time, strftime, localtime
from vilib import Vilib

from robot_hat import Pin, TTS

# Initialize the TTS class

(ooooooo)
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tts = TTS(lang="en-US")

# Display all supported languages
print(tts.supported_lang())

# Initialize the PIR sensor
pir = Pin('DO")

def camera_start():
Vilib.camera_start()
Vilib.display()
Vilib.face_detect_switch(True)

def take_photo():
_time = strftime('%Y-%m-%d-%H-%M-%S"', localtime(time()))
name = f'photo_{_time}'
username = os.getlogin()
path = f"/home/{username}/Pictures/"
Vilib.take_photo(name, path)
print (f'Photo saved as {path}{name}.jpg')

def main(Q:
motion_detected = False
while True:
# Check for motion
if pir.value() ==
if not motion_detected:
print("Motion detected! Initializing camera...")
camera_start()
motion_detected = True

sleep(2) # Stabilization delay to confirm motion

# Check for human face and take a photo
if Vilib.detect_obj_parameter['human_n'] != 0:
take_photo()
# Read the text
tts.say("Security alert: Unrecognized Individual detected..
—Please verify identity")

sleep(2) # Delay after taking a photo

(ooooooo)
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# If no motion is detected, turn off the camera

elif motion_detected:
print("No motion detected. Finalizing camera...')
Vilib.camera_close()
motion_detected = False

sleep(2) # Delay before re-enabling motion detection

sleep(0.1) # Short delay to prevent CPU overuse

def destroy():
Vilib.camera_close()

print("Camera and face detection stopped.")

if __name__ == '__main__'
try:
main()
except KeyboardInterrupt:

destroy()

000000000000 sudo python3 security.py 0O00OD0OD0OOOO

O0:

e Q3:0000000D00DODOODOODOODOO

4. 00000000000 http://rpi_ip:9000/mjpg 0 000000000000 DOODOOOOOOOO
000000000000 ooooOoO0Dn /home/{username}/Pictures/ 0000000000000
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