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Raspberry Pi Pico

RP2040




https:/lwww.raspberrypi.org/productsi/raspberry-pi-pico/specifications/

Resurse documentare Raspberry pi Pico

* Raspberry Pi Pico product brief

o Raspberry Pi Pico datasheet

o Getting started with Raspberry Pi Pico: C/C++ development

o Raspberry Pi Pico C/C++ SDK

o API-level Doxygen documentation for the Raspberry Pi Pico C/C++
SDK

o Raspberry Pi Pico Python SDK

o Raspberry Pi RP2040 datasheet

o Hardware design with RP2040

» Raspberry Pi Pico design files

o Raspberry Pi Pico STEP file
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Raspberry Pi Pico Dual core
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Raspberrv pi machine module
o machine.Pin class.

o machine.Timer class.

o machine.ADC class.

machine.I2C and machine.SoftI2C classes.
machine.SPI and machine.SoftSPI classes.
machine.WDT class.
machine.PWM class.

machine.UART class.
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WEB of Things

The "Web of Things" (WoT) started as an academic initiative in the form of publications and, starting in 2010, a
yearly International Workshop on the Web of Things. lts goal is to improve interoperability as well as usability in
the Internet of Things (loT). With the increasing role of loT services using other web standards in commercial

for Recommendation Track standardization. With the WoT Working Group chartered end of 2016, the first set of
WoT building blocks is now being standardized:

» the WoT Thing Description,

» the WoT Binding Templates, and
=+ the WoT Scripting API.

document is to provide



e

.

Device Controllers

The first use case is a local device controlled by user-operated remote contraller as depicted in Figure 1. For
example, an electronic appliance such as an air conditioner with Web server functionality might be connected
directly to a local home network. A remote controller can access the air conaioner through the local home
network directly. In this case, the remote controller can be realized by a browser or native application.

s

.
.
I
.
I
.
.
II
ey |I
Ty
Sy

Electronic Remote
Appliance Controller

Figure 1 Device Control



Thing-to-Thing

Figure 2 shows an example of direct Thing-to-Thing interaction. The scenario is as follows: when a sensor
detects the room temperature is surpassing a set threshold (e.g., 25°C), a control agent issues a "power-on"
command to an air conditioner.

Fh.|:"‘| e
% 0

Electronic Control
Appliance Agent

Figure 2 Control Agent
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Multiple Network Interfaces

The third use case is a mobile remote controller (e.g., on a smartphone) as shown in Figure 3. When at home,
the smartphone can use Wi-Fi or Bluetooth/BLE to control an electronic appliance locally, while outside, it can

use the cellular network.
Remote
m Controller
=

& j

Electronic Remote

W |_'|Ir n
Appliance Controller

s
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~ Figure 4 shows a use case based on a Smart Home gateway. It is placed between a home network and the
Internet. The gateway manages electronic appliances inside the house and can receive commands from a
remote controller over the Internet, e.g., from a smartphone as in the previous use case.

// Remote

Gateway Controller

-----

Electronic
Appliance

Figure 4 Smart Home Gateway
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| The cloud mirrors the gateway with all connected appliances and acts as an agent that manages them in the
cloud in conjunction with the gateway. Furthermore, the cloud can receive commands from remote controllers
(e.g., a smartphone), which can be located anywhere.

Agent

Gateway \

------

T —— g
e 4

Electronic Remote
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Install Apache

First, update the available packages by typing the following command into the
Terminal:

sudo apt-get update

Then, install the apache2 package with this command:

sudo apt-get install apache2 -y

Test the web server

By default, Apache puts a test HTML file in the web folder. This default web page is

served when you browseto http://localhost/ onthe Piitself, or
http://192.168.1.10 (whatever the Pi's IP address is) from another computer



CHANGING THE DEFAULT WEB PAGE

This default web page is just an HTML file on the filesystem. It is located at
/var/www/html/index.html .

Navigate to this directory in a terminal window and have a look at what's inside:

cd /var/www/html
ls -al

=
= -

E=— This will show you:

total 12
drwxr-xr-x 2 root root 4096 Jan 8 01:29 .
drwxr-xr-x 12 root root 4096 Jan 8 01:28 ..
-rw-r--r-- 1 root root 177 Jan 8 01:29 index.html




install PHP

To allow your Apache server to process PHP files, you'll need to install the latest
version of PHP and the PHP module for Apache. Type the following command to
install these:

sudo apt-get install php libapache2-mod-php -y

-_-:.'1: Now remove the index.html file

sudo rm index.html

and create thefile  index.php :



T

..

<html>
<head:>

;{?php
}f (isset($_POST['st'])) // comanda STOP

?xec('sudn python /var/www/send0.py');

|
-
._?;}f (isset($_POSTL'V1'])) // Viteza 1

- = exec('sudo python /var/www/sendl.py');

it (isset($_POST['wv2'1)) J// Vviteza 2

exec('sudo python /var/www/send2.py’');
¥

}f (isset($_POSTL'V3']1)) // viteza 3

exec('sudo python /var/www/send3.py');
¥



-

L

- <form method="post">
<table
style="width: 50%; text-align: left; margin-left: auto; margin-right: auto;"
border="2" cellpadding="2" cellspacing="2">
<thody>

<trs
<td style="text-align: center;"><button name="st">STOP</button></td>
<td style="text-align: center;"><button name="v1"sViteza l</button></td>
</tr>
<trs
<td style="text-align: center;"><button name="v2">Viteza 2</button></td>
<td style="text-align: center;"><button name="v3">Viteza 3</button></td>
</tr>
<trs
<td style="text-align: center;"><button name="v4">V1teza 4</button></td>
<td style="text-align: center;"><button name="v5">V1teza 5</button></td>
</tr>
</thody>
</table>

</form>



j send0.txt - Notepad

File Edit Format View Help
#L7 - caractere emise la activare butoane server IoT

import serial

port = serial.Serial("/dev/ttyAMAD" ,baudrate=9600, timeout=4.0)
port.write("0")
port.close()

— = Jsendlt:{t Notepad

= S
.-I.
—

—

=== File Edit Format View Help
#.7 - caractere emise la activare butoane server IoT

import serial

port = serial.Serial("/dev/ttyAMAQ" ,baudrate=9600, timeout=4.0)
port.write("1")
port.close()
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File Edit Format View Help
/¥ L97- 1nterconectare Rpi-FRDM prin Bluetooth

Comenzi motoare drona DC

0-oprit www.mbed.org

1=viteza 1

5 = viteza maxima )
receptia comenzilor este semnalizata pe FRDM
prin activare LED albastru

*

#include "mbed.h"

PwmOut ml1(PTA4); // motor 1
PwmOut m2(PTAS); // motor 2
Pwmout m3(PTD4); // motor 3
PwmOut m4(PTA12);// motor 4
Serial bt(PTA2,PTAl); // Rx, Tx - invers fata de documentatie
Digitalout b(LED1);
Digitalout g(LED1);
Digitalout r(LED3);

char v=0,c;

int main(void)
{

ml=m2=m3=md=1; // motoare oprite
bt.baud(9600);



.
while (1)
1

.

if(bt.readable())
c=bt.getc(); // caracter de la web server
if(c=="0") 117/

viﬂ; // motoare oprite

ml=1-v*0.1;
m2=1-v*0.1;
m3=1-v*0.1;
md=1-v*0.1;
b=0;
wa1t(0.2);
b=1;

} /177

1f(c=="1")
{
v=1;
ml=1-v*0.1;
m2=1-v*0.1;
m3=1-v*0.1;
md=1-v*0.1;
b=0;
wait(0.2);
b=1;

// viteza 1

/117
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Realizare interconectare automata module BT: se configureaza un modul master cu urmatorii
parametri: Comutarea in regim de configuarare se face prin secventa $%% . Revenirea in mod
transfer date se face cu --- .Viteza de comunicatie initiala este de 115200 bps.

Se stabileste viteza de comunicatie de 9600 bps astfel:

SU,96

Se denumeste modulul astfel:

SN, Silab7master

Optional se poate stabili o parola;

SP,1234 este implicit

Se stabileste mod master cu conectare auto astfel:

SM, 3

Se stocheaza adresa modulului slave in registrul intern utilizat pentru conectare automata astfel:
SR, 00066666295c¢ In final configuratia este urmatoarea:

$SSCHMD

xxxSettingsxxx
BTA= 000666675640
BTName=SIlabTmaster
Baudrt=9600

Mode =Auto
Authen=0
PinCod=1234
Bonded=0
Rem=00066666295C



-

Se configureaza un modul slave cu urmatorii parametri:
Viteza de comunicatie de 9600 bps:

SU,96

Stabilire denumire modul:

SN, Sllab7slave

optional stabilire parola;

SP,1234 valoare implicita

Stabilire mod slave:

SM,0

In final configuratia modulului slave este urmatoarea:

$$SCHD

xxx3ettingsxxx
BTA=00066666295C
BTName=SIlab7slave
Baudrt=9600

Mode =Slav
Authen=0
PinCod=1234
Bonded=0
Rem=0006664FB89A
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Controlling the GPIO in python

Import the GPIO module
. 0 You'll need to do this once at the start of your code so
1Mp Ol"‘t RPl = GPIO dsS GPIO that you can use the GPIO module to access the inputs

and outputs.

. Setupinputs and outputs

————|

& All'l/O pins are set to be inputs unless you write code to make them outputs.

—- —
=
—
- —

i
-
e -

—

GPIO.setmode ( GPIO. BOARD) This example sets the RPi to use physical pin
GPIO.set up ( 3, GPIO.OUT ) numbering then sets physical pin 3 to be an output.

< Change GPIO.BOARD to GPIO.BCM if you want BCM pin numbering instead of physical pin numbering
& Change GPI0.OUT to GPIO.IN if you want to set a pin back to being an input



import RPi.GPIO as GPIO
import time

N # setup pins

| GPIO.setmode (GPIO.BOARD)
| GPIO.setup(3, GPIO.OUT)

range(5):

.output(3, GPIO.HIGH)
.sleep(1l)
.output(3, GPIO.LOW)
.sleep(1)




#112- Program blink led pin 25

-culoare rosie

import RP1.GPIO as GPIO
import time
GPIO.setmode(GPIO.BCM)
GPIO.setup(25,GPIO0.0OUT)

while True:
GPIO0.output(25,GPT0.HIGH)
time.sleep(0.2) W
GPTO0.output(25,GPI0. LOW) | led23:sh - Notepad

time.sleep(8.2) File Edit Format View Help

#!/bin/bash
python [led23.py




COMURMNCAINRSZS2

# - Program transfer date R5232
# Extensia GPIO este prevazuta cu MAX 2332 pentru asigurare nivele
# de tensiune conform standard rs232

import serial
import time

port = serial.Serial("/dev/ttyAMAR" ,baudrate=9608, timeout=4.8)
- while True:
port.write("A")
time.sleep(@.5)
port.write("B")
time.sleep(@.5)
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