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Peripheral 1/0

e General Purpose Input/Output (GPIO)

e Pulse Width Modulation (PWM)
T N— - -

e Serial Communication

3.3V 5V
GPIO2 (SDA1) 5V
GPIO3 (SCL1) GND
GPIO4 (GPIO_GCLK) GPIO14 (UART_TXDO)
GND GPIO15 (UART_RXDO
GPIO17 (GPIO_GENO) GPIO18 (GPIO_GEN1)
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GPIO5 GND
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GPIO13 GND
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https://www.raspberrypi.org/documentation/usage/gpio/
https://www.electronicwings.com/raspberry-pi/raspberry-pi-pwm-generation-using-python-and-c
https://www.electronicwings.com/raspberry-pi/raspberry-pi-uart-communication-using-python-and-c

Serial Communication
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https://www.electronicwings.com/raspberry-pi/raspberry-pi-pwm-generation-using-python-and-c
https://docs.microsoft.com/en-us/windows/iot-core/learn-about-hardware/pinmappings/pinmappingsrpi
https://www.electronicwings.com/raspberry-pi/raspberry-pi-uart-communication-using-python-and-c

Pulse Width Modulation

Period
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* Note: Most PWM hardware has to toggle at least once per cycle, so even duty values of 0% and 100% will have a small

transition at the beginning of each cycle.



Permissions

<uses-permission
android:name="com.google.android.things.permission.USE PERIPHERAL IO" />



Managing the connection

val manager = PeripheralManager.getInstance()
val portList: List<String> = manager.pwmList
1f (portList.isEmpty()) {

Log.1(TAG, "No PWM port available on this device.")
} else {

Log.1(TAG, "List of available ports: S$portList’)



Pinout

GPIO Signal Alternate Functions

3.3V 5V
BCM2 12C1 (SDA)
BCM2 5V
BCM3 12C1 (SCL)
BCM3 Ground
BCM4 BCM14 BCM7 SPI0 (SS1)
Ground BCM15 BCMS8 SPIO0 (SS0)
BCM17 BCMI18 o0 G
BCM27 ‘Gm, BCM10 SPI0 (MOSI)
BCM22 b
X BCM11 SPI0 (SCLK)
3.3V HEM24
BCMIO Grllnd BCM13 PWMT
BCMO BCMES BCM14 UARTO (TXD) MINIUART (TXD)
BCMI1 BCMS$H BCM15 UARTO (RXD) MINIUART (RXD)
Groung BCM7 WNVET: : S a0
r 4 BCM19 1251 (LRCLK)
¢ BCMS5 Ground
BCM20 1251 (SDIN)
BCM6 BCM12
BCMI3 Ground BCM21 1251 (SDOUT)

BCM16

BCM19
BCM26 BCM20

Ground BCM21
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Access the PWM port

// PWM Name

private const val PWM NAME = ...
class HomeActivity : Activity() {
private var pwm: Pwm? = null
override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
// Attempt to access the PWM port
pwm = try {
PeripheralManager.getInstance()
.openPwm (PWM NAME)
} catch (e: IOException) {

Log.w(TAG, "Unable to access PWM", e)
null

}

override fun onDestroy() {
super .onDestroy ()
try {
pwm? .close ()
pwm = null
} catch (e: IOException) {
Log.w(TAG, "Unable to close PWM", e)

h}

* Note: A pin configured for PWM continues to output its signal even after the close() method is called. Call setEnabled(false)
to stop the signal.




Controlling the PWM signal

@Throws (IOException: :class)
fun i1nitializePwm(pwm: Pwm) {
pwm.apply {
setPwmFrequencyHz (120.0)
setPwmDutyCycle (25.0)

// Enable the PWM signal
setEnabled(true)

}
}



import RP1.GPIO as GPIO
from time 1mport sleep

ledpin = 12 # PWM pin connected to LED
GPIO setwarnings(False)  #disable warnings
GPIO . .setmode(GPIO.BOARD) #set pin numbering system
GPIO setup(ledpin,GP1IO.OUT)
pi_pwm = GPIO.PWM(ledpin,1000) #create PWM instance with frequency
p1_pwm.start(0) #start PWM of required Duty Cycle
while True:
for duty in range(0,101,1):
p1_pwm.ChangeDutyCycle(duty) #provide duty cycle 1n the range 0-100
sleep(0.01)
sleep(0.5)

for duty in range(100,-1,-1):
p1_pwm.ChangeDutyCycle(duty)
sleep(0.01)

sleep(0.5)



use rppal::pwm::{Channel, Polarity, Pwm};
use std::thread::sleep;
use std::time::Duration;

fn main() {
// Initialize the PWM channel with a frequency of 100 Hz and a duty cycle of 50%
let mut pwm = Pwm::new(Channel::PwmO).unwrap();
pwm.set_frequency(100.0).unwrap();
pwm.set_polarity(Polarity::Normal).unwrap();
pwm.set_duty_cycle(50.0).unwrap();
pwm.enable().unwrap();

// Fade the LED up and down
loop {
for duty_cycle 1in (0..=100).step_by(1) {
pwm.set_duty_cycle(duty_cycle as 164).unwrap();
sleep(Duration::from_millis(10));
}
for duty_cycle 1in (0..=100).rev().step_by(1) {
pwm.set_duty_cycle(duty_cycle as 164).unwrap();
sleep(Duration::from_millis(10));

h
¥



Inter-Integrated Circuit
12C

e |2C is a synchronous serial
interface.

* Relies on a shared clock signal to
synchronize data transfer
between devices.

* The device in control of triggering
the clock signal is known as

the master.
e Shared clock signal (SCL)

e All other connected peripherals are
o kBhWreas diavdne (SDA)

s CBIMIRBCPSITI G N LR

S@ﬁﬁ)et of data signals to form
a'bus.



=5V = 1.8V = GPIO =12C

=33V =Ground @ =PWM =128
GPIO Signal Alternate Functions
3.3V
omed  BCM2 12C1 (SDA)
BCM2 V' -
e BCM3 12C1 (SCL)
BCM3 and.
BCM4 BCM14 BCM7 SPI0 (SS1)
Ground BCM15 BCM8 SPI0 (SS0)
BCM17 BCM18 BCM9 SPI0 (MISO)
BCM27 Ground BCM10 SPI0 (MOSI)
BCM22 BCM23
BCM11 SPI0 (SCLK)
3.3V BCM24
BCM10 Ground BCMT3 PWM1
BCMO9 BCM?25 BCM14 UARTO (TXD) MINIUART (TXD)
BCM11 BCMS BCM15 UARTO (RXD) MINIUART (RXD)
Ground BCM7 BCM18 1251 (BCLK) PWMO
BCM19 12S1 (LRCLK)
BCMS5 Ground
BCM20 12S1 (SDIN)
BCM6 BCM12
BCM13 Ground BCM21 12S1 (SDOUT)
BCM19 BCM16
BCM26 BCM20
Ground BCM21



Adding the required
permissions

<uses-permission
android:name="com.google.android.things.permission.USE PERIPHERAL IO" />



Managing the slave device
connection

val manager = PeripheralManager.getInstance()
val devicelList: List<String> = manager.i2cBusList
1f (deviceList.isEmpty()) {

Log.1(TAG, "No I2C bus avallable on this device.")
} else {

Log.1(TAG, "List of avallable devices: $devicelList")

}



* Note: The device name represents the 12C bus, and the address represents the individual slave on that bus. Therefore, an

|2cDevice is a connection to a specific slave device on the corresponding 12C bus.

ACCESS 1Tne 1L aevice

// 12C Device Name
private const val I2C DEVICE NAME: String = ...
// I2C Slave Address
private const val I2C ADDRESS: Int = ...
class HomeActivity : Activity() {
private var mDevice: I2cDevice? = null
override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
// Attempt to access the I2C device
mDevice = try {
PeripheralManager.getInstance()
.openlI2cDevice(I2C DEVICE NAME, I2C_ ADDRESS)
} catch (e: IOException) {
Log.w(TAG, "Unable to access I2C device', e)
null

}

override fun onDestroy() {
super .onDestroy ()
try A
mDevice?.close ()
mDevice = null
} catch (e: IOException) {
Log.w(TAG, "Unable to close I2C device", e)



Determine available
addresses

fun PeripheralManager.scanlI2cAvailableAddresses(i12cName: String): List<Int> {
return (0..127).filter { address ->

with (openI2cDevice(12cName, address)) {

try {
write(ByteArray(1l), 1) Scanning I2C devices
true
} catch (e: IOException) { Found: 0x3C
false Found: O0x3F
} finally {
close() Found: 0x42
}

Log.;(TAG, "Scanning I2C devices")

mapager.scanIZcAvailableAddresses(I2C_BUS_NAME)

} .map { String.format(Locale.US, "0x%02X", 1it) }
.forEach { address -> Log.i(TAG, "Found: S$address") }

}



Interacting with registers

o

Modify the contga LT egister
1 setRegisterrFlagtec : ;, address: Int)

// Read one register from slave
var value = device.readRegByte(address)

 Byte PataireadRegByte() and writeRegByte() Read or write a single 8-bit

reffistsr val(pgue or 0x40
/ Write the updated value back to slave

device.writeRegByte(address, value)

}
 Word Data: readRegWord() and writeRegWord() Read or write two

// conseeutivelragister vatues as a 16-bit little-endian word. The first register
iTIHﬂ’HF%%Q%Eﬁ?@%b@hddﬁé%)e least s significant bx’([i% (LSB) in ’gch)e word, {
u ea 1 10n v1ce ress: In yvteArray

Tollow; 8lb he MoS ignificant byte (M V@

ead hree conse tlve reg ues

return ByteArray(3).also { data ->
device.readRegBuffer(startAddress, data, data.size)

e Blbock Data: readRegBuffer() and writeRegBuffer() Read or write up to 32
}consecutive register values as an array.



Transferring raw data

@Throws (IOException::class)
fun writeBuffer(device: I2cDevice, buffer: ByteArray) {
device.write(buffer, buffer.size).also { count ->
Log.d(TAG, "Wrote Scount bytes over I2C.")

* Note: There is no explicit maximum length that a raw transaction can handle, but the 12C controller hardware on your device
may have a limit on the number of bytes it can process. Consult your device hardware documentation if your peripheral

requires large data transfers.

https://github.com/Nilhcem/i2cfun-androidthings/



Enable 12C
on Raspberry Pi OS

) @ courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... 7.27 -v -l pi ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech...

sudo raspi-configh




on Raspber

000

Enable 12C

Pi OS

courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... -z ...7.27 -v -l pi ..ss/dech...

Raspberry Pi 3 Model B Rev 1.2

NO 00 ON O BEEOEAN B

System Options
Display Options
Interface Options
Performance Options
Localisation Options
Advanced Options
Update

About raspi-config

<Select>

..ss/dech... -z

| Raspberry Pi Software Configuration Tool (raspi-config) |

Configure
Configure
Configure
Configure
Configure
Configure

..ss/dech... -z ..ss/dech... -z ..ss/dech... -z ..ss/dech... -z

system settings

display settings

connections to peripherals
performance settings

language and regional settings
advanced settings

Update this tool to the latest version
Information about this configuration tool

<Finish>




Enable 12C
on Raspberry Pi OS

000 courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... -z ..7.27 -v -l pi ..ss/dech... -z ..ss/dech... -z ..ss/dech... -zs ..ss/dech... -z ..ss/dech... -z ..ss/dech... -zs

| Raspberry Pi Software Configuration Tool (raspi-config) |

Legacy Camera Enable/disable legacy camera support

SSH Enable/disable remote command line access using SSH

VNC Enable/disable graphical remote access using RealVNC

SPI Enable/disable automatic loading of SPI kernel module
Enable/disable automatic loading of I2C kernel module

Serial Port Enable/disable shell messages on the serial connection

1-Wire Enable/disable one-wire interface

Remote GPIO Enable/disable remote access to GPIO pins

<Select> <Back>




Enable 12C
on Raspberry Pi OS

courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... ...7.27 -v -l pi ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech...

Would you like the ARM I2C interface to be enabled?




Enable 12C
on Raspberry Pi OS

courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... ...7.27 -v -l pi ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech...

The ARM I2C interface is enabled




Alternative

/boot/config.txt

# Uncomment some or all of these to enable the optional hardware interfaces
dtparam=12c_arm=on



Confirm setup

(o M courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... 7.27 -v -l pi ..ss/dech... .ss/dech... .ss/dech... ..ss/dech... .ss/dech... .ss/dech...
pi@raspberrypi:
piPraspberrypi:
piPraspberrypi:
piPraspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
piPraspberrypi:
piPraspberrypi:
piPraspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
piPraspberrypi:
piPraspberrypi:
piPraspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi:
pi@raspberrypi: 12cdetect -y 1
9 1 2 3 5 6 7 8 9

e |2cdetect -y 1

[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[
[

00:
10:
20:
30:
40:
50:
60:
70:
pi@raspberrypi:




Determine available addresses

import smbus

# Define the I2C bus number (usually 1 on newer Raspberry Pis)
[2C_BUS =1

# Scan for I2C devices on the bus

def scan_12c¢():
print("Scanning 12C bus", I2C_BUS, "for devices...")
bus = smbus.SMBus(I2C_BUS)

devices =[]
for address 1n range(0x03, 0x78):
try:

bus.read_byte(address)
devices.append(hex(address))
print("Device found at address", hex(address))
except:
pass
1f not devices:
print("No devices found on the I12C bus.")
return devices

# Call the scan_12c function to scan for devices
devices = scan_12c¢()



use 12cdev::linux::LinuxI2CError;
use linux_embedded_hal::{Delay, I2cdev};

const [2C_BUS: &str = "/dev/12c-1";

fn scan_12c¢() -> Result<Vec<u8>, LinuxI2CError> {
println!("Scanning I12C bus {} for devices...", I2C_BUS);

let 12¢_bus = 12cdev::new(I12C_BUS)?;
let mut devices = Vec::new();

for address 1n 0x03..0x78 {
1f 12¢_bus.smbus_read_byte(address).as_ok() {
devices.push(address);

println!("Device found at address 0x{:02X}", address);

¥
b

if devices.is_empty() {
println!("No devices found on the I2C bus.");

h

Ok(devices)



const [2C_BUS: &str = "/dev/12¢c-1";

fn scan_i12c() -> Result<Vec<u8>, LinuxI2CError> {
println!("Scanning I12C bus {} for devices...", I2C_BUS);

let 12c_bus = I2cdev::new(I2C_BUS)?;
let mut devices = Vec::new();

for address 1n 0x03..0x78 {
1f 12¢_bus.smbus_read_byte(address).is_ok() {

devices.push(address);
println!("Device found at address 0x{:02X}", address);

¥
h

if devices.is_empty() {
println!("No devices found on the 12C bus.");

b

Ok(devices)
h

fn main() {
let devices = scan_12¢().unwrap();
println!("Found devices: {:?}", devices);

}



Sample Read&Write

import smbus

import time

bus = smbus.SMBus(1)
address = 0x70

def writeValue(value):
bus.write_byte_data(address, O, value)
return -1

def read Value():
value = bus.read_byte_data(address, 1)
return value

while True:
write Value(0x51)
time.sleep(0.7)
value = read Value()
print value



Sample Temperature
Reader

import smbus2
import time

# Initialize 12C bus (default 1s 1 on Raspberry P1)
bus = smbus2.SMBus(1)

# Define I2C address of the device you want to communicate with
DEVICE_ADDRESS = 0x40

# Define register addresses of the device you want to read from/write to
REGISTER_ADDRI1 =0x01
REGISTER_ADDR?2 = 0x02

# Read data from the device
def read_data():

# Read 2 bytes of data from the device at register address 0x01
data = bus.read_word_data(DEVICE_ADDRESS, REGISTER_ADDRI)

# Convert data to temperature in degrees Celsius

L e o



import smbus2
import time

# Initialize 12C bus (default 1s 1 on Raspberry P1)
bus = smbus2.SMBus(1)

# Define I2C address of the device you want to communicate with
DEVICE_ADDRESS = 0x40

# Define register addresses of the device you want to read from/write to
REGISTER_ADDRI1 = 0x01
REGISTER_ADDR?2 = 0x02

# Read data from the device
def read_data():

# Read 2 bytes of data from the device at register address 0x01
data = bus.read_word_data(DEVICE_ADDRESS, REGISTER_ADDRI1)

# Convert data to temperature 1n degrees Celsius
temperature = (data / 65535.0) * 165.0 - 40.0

# Print temperature
print("Temperature: {:.2f} °C" format(temperature))

# Write data to the device

def write_data():
# Write Ox 1734 to recicter addrece Ox()?) of the device



# Read 2 bytes of data from the device at register address 0x01
data = bus.read_word_data(DEVICE_ADDRESS, REGISTER_ADDRI1)

# Convert data to temperature in degrees Celsius
temperature = (data / 65535.0) * 165.0 - 40.0

# Print temperature
print("Temperature: {:.2f} °C" format(temperature))

# Write data to the device

def write_data():
# Write 0x1234 to register address 0x02 of the device
bus.write_word_data(DEVICE_ADDRESS, REGISTER_ADDR?2, 0x1234)

# Wait for 1 second to allow the device to process the data
time.sleep(1)

# Read the data back from the device
data = bus.read_word_data(DEVICE_ADDRESS, REGISTER_ADDR?2)

# Print the data
print("Data written to the device: 0x{:04X}" .format(0x1234))
print("Data read back from the device: 0x{:04X}".format(data))

# Call read data and write data functions
read_data()
write_data()



Rust Sample

use linux_embedded_hal::I2cdev;
use nb::block;

// Define 12C address of the device you want to communicate with
const DEVICE _ADDRESS: ul6 = 0x40;

// Define register addresses of the device you want to read from/write to
const REGISTER ADDRI1: u8 =0x01;
const REGISTER ADDR?2: u8 = 0x02;

fn main() {
// Initialize I12C bus (default i1s 1 on Raspberry P1)
let 12¢_bus = [2cdev::new("/dev/i2¢c-1").unwrap();

// Read data from the device
read_data(&12c_bus);

// Write data to the device
write_data(&i12c¢_bus);



use linux_embedded_hal::I2cdev;
use nb::block;

// Define 12C address of the device you want to communicate with
const DEVICE _ADDRESS: ul6 = 0x40:;

// Define register addresses of the device you want to read from/write to
const REGISTER _ADDRI1: u8 =0x01;
const REGISTER _ADDR?2: u8 = 0x02;

fn main() {
// Initialize I12C bus (default is 1 on Raspberry P1)
let 12¢_bus = [2cdev::new("/dev/i2¢c-1").unwrap();

// Read data from the device
read_data(&12c_bus);

// Write data to the device
write_data(&i12c¢_bus);

¥

// Read data from the device

fn read_data(i2c_bus: &I2cdev) {
// Read 2 bytes of data from the device at register address 0x01
let data = block!(12¢_bus.read_word(DEVICE_ADDRESS, REGISTER_ADDRI1)).unwrap();

I  g— - [ ) -  g—



// Read data from the device
fn read_data(i2c_bus: &I2cdev) {

// Read 2 bytes of data from the device at register address 0x01
let data = block!(12¢_bus.read_word(DEVICE_ADDRESS, REGISTER_ADDRI1)).unwrap();

// Convert data to temperature 1n degrees Celsius
let temperature = (data as 32 / 65535.0) * 165.0 - 40.0;

// Print temperature
println!("Temperature: {:.2} °C", temperature);

¥

// Write data to the device

fn write_data(i2c_bus: &I2cdev) {
// Write 0x1234 to register address 0x02 of the device
block!(12¢_bus.write_word(DEVICE_ADDRESS, REGISTER_ADDR?2, 0x1234)).unwrap();

// Wait tor 1 second to allow the device to process the data
std::thread::sleep(std::time::Duration::from_secs(1));

// Read the data back from the device
let data = block!(12¢_bus.read_word(DEVICE_ADDRESS, REGISTER_ADDR?2)).unwrap();

// Print the data
println!("Data written to the device: 0x{:04X}", 0x1234);
println!("Data read back from the device: 0x{:04X}", data);



[dependencies]
linux_embedded hal ="0.5.1"
nb="1.0.0"



Universal Asynchronous
Receiver Transmitter - UART

e GPS modules.

e | CD displays.

e 3-Wire ports include data receive (RX), data transmit (TX), and
ground reference (GND) signals.

e 5-Wire ports add request to send (RTS) and clear to send (CTS)
signals used for hardware flow control.



5V = GPIO
3.3V =PWM
GPIO Signal Alternate Functions
3.3V 5V
BCM2 12C1 (SDA)
BCM2 5V
BCMS3 12C1 (SCL)
BCM3 Ground
BCMA4 BCM14 BCM7 SPIO (SS1)
Ground BCM15 J" BCMS SPI0 (SS0)
BCM17 BCViER,  cMo SPI0 (MISO)
BCM27 Ground'g BCMMg, SPI0 (MOSI)
BCM22 BCM23 %
%  BCM11 % SPI0 (SCLK)
3.3V BCM24 %
BCM10 Ground oM b il
BCMO9 BCM25 ¥ BCM14 UARTO (TXD) MINIUART (TXD)
BCM11 BCMS3 B BCM15 UARTO (RXD) MINIUART (RXD)
Ground BCM7 BCM18 1251 (BCLK) PWMO
BCM19 12S1 (LRCLK)
BCM5 Ground
BCM20 12S1 (SDIN)
BCM6 BCM12
BCMI3 Ground BCM21 12S1 (SDOUT)
BCM19 BCM16
BCM26 BCM20

Ground BCM21




Managing the connection

<uses-permission android:name="com.google.android.things.permission.USE PERIPHERAL IO" />

val manager = PeripheralManager.getInstance()
val deviceList: List<String> = manager.uartDevicelist
1f (devicelList.isEmpty()) {

Log.1(TAG, "No UART port available on this device.")
} else {

Log.1(TAG, "List of available devices: $deviceList")

}



Access UART Device

// UART Device Name
private val UART DEVICE NAME: String =
class HomeActivity : Activity() {
private var mDevice: UartDevice? = null
override fun onCreate(savedInstanceState: Bundle?) {
super.onCreate(savedInstanceState)
// Attempt to access the UART device
mDevice = try {
PeripheralManager.getInstance()
.openUartDevice (UART DEVICE NAME)
} catch (e: IOException) {

Log.w(TAG, "Unable to access UART device", e)
null

}

override fun onDestroy() {
super .onDestroy ()

try {
mDevice?.close ()

mDevice = null
} catch (e: IOException) {
Log.w(TAG, "Unable to close UART device", e)



Configuring port
parameters

m ate Parity Stop

* Note: The default configuration for most UART devices is 8 data bits, no parity, and 1 stop bit (8N1).

@Throws (IOException::class)
fun configureUartFrame(uart: UartDevice) {
uart.apply {

// Configure the UART port
setBaudrate (115200)
setDataSize(8)
setParity(UartDevice.PARITY NONE)
setStopBits (1)

https://developer.android.com/things/sdk/pio/uart



Transmitting outgoing data

@Throws (IOException: :class)
fun writeUartData(uart: UartDevice) {
val count = uart.run {
ByteArray(...).let { buffer ->
write(buffer, buffer.size)

}

}
Log.d(TAG, "Wrote Scount bytes to peripheral')

}



class HomeActivity : Activity() {
private var mDevice: UartDevice? = null

Listening for incoming data

// Begin listening for interrupt events
mDevice?.registerUartDeviceCallback(uartCallback)

}

override fun onStop() {
super.onStop()
// 18EBrevuptIelEaeBtaenisfgassShecessary
mDevitB2raaddarEBefbar{navicebartba¥k¢aartcallback)
} // Maximum amount of data to read at one time
private Va8l Wa¥¢€eultbick-= object : UartDeviceCallback {
override fun onUartDeviceDataAvailable(uart: UartDevice): Boolean {
// RBAHta3BP1¥ble data from the UART device
try { ByteArray(maxCount).also { buffer ->
readUa¥8&Bu¢®BREaafey = read(buffer, buffer.size)
} catch YBileokgevptidnf) {{
Log.w(TABQJ'0hERGe tBeadcesquphrPyYfesiéeom Bgripheral”)

} count = read(buffer, buffer.size)
// Contihue listening for more interrupts
return’ttrue

} }

overtide fun onUartDeviceError(uart: UartDevice?, error: Int) {
Log.w(TAG, "Suart: Error event Serror")

}



Enable UART on
Raspberry Pi OS

000 courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... -z ...7.27 -v -l pi ..ss/dech... -z ..ss/dech... -z ..ss/dech... -z ..ss/dech... -z ..ss/dech... -z ..ss/dech... -z

Raspberry Pi 3 Model B Rev 1.2

| Raspberry Pi Software Configuration Tool (raspi-config) |

System Options Configure system settings

Display Options Configure display settings

Interface Options Configure connections to peripherals
Performance Options Configure performance settings
Localisation Options Configure language and regional settings
Advanced Options Configure advanced settings

Update Update this tool to the latest version
About raspi-config Information about this configuration tool

NO 00 ON O BEEOEAN B

<Select> <Finish>




000 courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 91x30

..ss/dech... ..7.27 -v -l pi ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech... ..ss/dech...

Would you like the ARM I2C interface to be enabled?




courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 83x31

..ss/dechp... ..ss/de... ..ss/de... ..ss/de...

Would you like a login shell to be accessible over
serial?

..res/4/PW...




courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 83x31

..ss/dechp... ..ss/de... ..ss/de... ..ss/de... ..res/4/PW...

Would you like the serial port hardware to be enabled?




courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 83x31

..ss/dechp... ..ss/de... ..ss/de... ..ss/de... ..res/4/PW...

The serial login shell is disabled
The serial interface 1s enabled




(o N courses — pi@raspberrypi: ~ — ssh -A 192.168.87.27 -v -l pi — 83x31
..ss/de... 27 -v -l pi ..ss/dechp... ..ss/de... ..ss/de... ..ss/de... ..res/4/PW...

root tty 134 Mar 17 12:25 vcsaé
root tty 135 Mar 17 12:25 vcsa.
root video 61 Mar 17 12:25 vcsm—cma
root tty 64 Mar 17 12:25 vcsu
root tty 65 Mar 17 12:25 vcsul
root tty 66 Mar 17 12:25 vcsu
root tty 67 Mar 17 12:25 vcsus
root tty 68 Mar 17 12:25 vcsu4
root tty 69 Mar 17 12:25 vcsus
root tty 70 Mar 17 12:25 vcsué
root tty /1 Mar 17 12:25 vcsu.
root root 137 Mar 17 12:25 vhci
root video Mar 17 12:25 videol9
root video Mar 17 12:25 vi
root video Mar 17 12:25 v
root video Mar 17 12:25 v
root video Mar 17 12:25 v
root video Mar 17 12:25 v
root video Mar 17 12:25 v:
root video Mar 17 12:25 vi
root video Mar 17 12:25 v
root video Mar 17 12:25 v
root video Mar 17 12:25 v
root video Mar 17 12:25 video2:
root root Mar 17 12:25 watchdog
root root 250, Mar 17 12:25 watchdc
CIW—IYW—-TW— root root 1, 5 Mar 17 12:25 zerc
[pi@raspberrypi: ls -1la /dev/serialx
lrwxrwxrwx 1 root root 5 Mar 17 12:25 /dev/serial® -> tty
lrwxrwxrwx 1 root riot 7 Mar 17 12:25 /dev/seriall -> tty
piPraspberrypi:

CrW—IW——
CrwW—IwW———
CIrW—IYwW———
CIwW—Irw—m—
CIW—Irw—m——
CIrW—IW————
CrW—IW——
CrwW—IwW———
CIrW—IYwW———
CIwW—Irw—m—
CIW—Irw—m——

=

NNNNNNNO NN

- - - -

- - - - - -

=
O N

CIW—IW————+
CIW—IW————+
CIW—IW————+
CIW—TW————+
CIW—ITW————+
CIW—IW————+
CIW—IW————+
CIW—IW————+
CIW—IW————+
CIW—TW————+
CIW—ITW————+
CIW—IW————+

I

- -

-

e He He Mo |

l

NV OO OITNOPFPOP,POWDN

-

81
81
81
81
81
81,
81
81
81
81
81
81

e He He Mo |

=
Q)
=
WEL P
ORFRLr®

R RPRPRRPRRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRPRRPRRPRRPRRRPR
®




Hello World

import serial

# Initialize the UART connection
ser = serial.Serial('/dev/ttySO', baudrate=9600, timeout=1)

# Send a command to the device
ser.write(b'Hello, World!")

# Wait for the device to respond and print the response
response = ser.readline()
print(response.decode('utf-8'))

# Close the UART connection
ser.close()



Hello World

use std::10::{Read, Write};
use std::fs::OpenOptions;
use std::time::Duration;

fn main() {
// Open the serial port
let mut serial_port = OpenOptions::new()
read(true)
write(true)
open("/dev/ttyS0")
unwrap();

// Configure the serial port settings

serial_port.reconfigure(&lsettings| {
settings.set_baud_rate(serial::Baud9600)?;
settings.set_char_size(serial::Bits8);
settings.set_parity(serial::ParityNone);
settings.set_stop_bits(serial::Stopl);
Ok(())

}H).unwrap();



use std::10::{Read, Write };
use std::fs::OpenOptions;
use std::time::Duration;

fn main() {
// Open the serial port
let mut serial_port = OpenOptions::new()
read(true)
write(true)
open("/dev/ttyS0")
unwrap();

// Configure the serial port settings

serial_port.reconfigure(&lsettingsl| {
settings.set_baud_rate(serial::Baud9600)?;
settings.set_char_size(serial::Bits8);
settings.set_parity(serial::ParityNone);
settings.set_stop_bits(serial::Stopl);

Ok(())
}).unwrap();

// Send a command to the device
let command = "Hello, World'\n":
serial_port.write_all(command.as_bytes()).unwrap();

// Wait for the device to respond and print the response

Yaz ol N ., °



let mut serial_port = OpenOptions::new()
read(true)
write(true)
open("/dev/ttySO")
unwrap();

/I Configure the serial port settings

serial_port.reconfigure(&lsettings| {
settings.set_baud_rate(serial::Baud9600)?;
settings.set_char_size(serial::Bits8);
settings.set_parity(serial::ParityNone);
settings.set_stop_bits(serial::Stopl);

Ok(())
}).unwrap();

// Send a command to the device
let command = "Hello, World!\n";
serial_port.write_all(command.as_bytes()).unwrap();

// Wait for the device to respond and print the response
let mut buffer = String::new();
serial_port.read_to_string(&mut buffer).unwrap();

println!("{}", butter);

// Close the serial port
drop(serial_port);



Lecture outcomes

QUTCOME J*

e Understand PWM and 12C.
 Transfer data using UART. / \
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