Introduction to Arduino

Hardware Hacking
Peter Pfaffeneder
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Some googling later... $ BITMOVIN



https://www.amazon.de/CSL-Wetterstation-Empfangssignal-Au%C3%9Fentemperatur-Wettervorhersage-Piktogramm/dp/B078HSJK3Z/ref=sr_1_9?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&crid=284RCVBXK2CK5&keywords=weather+stations&qid=1570566003&sprefix=weather+statio%2Caps%2C185&sr=8-9
https://www.amazon.de/CSL-Wetterstation-Empfangssignal-Au%C3%9Fentemperatur-Wettervorhersage-Piktogramm/dp/B078HSJK3Z/ref=sr_1_9?__mk_de_DE=%C3%85M%C3%85%C5%BD%C3%95%C3%91&crid=284RCVBXK2CK5&keywords=weather+stations&qid=1570566003&sprefix=weather+statio%2Caps%2C185&sr=8-9
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Breaking things down
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Approach 3> BITMOVIN

|dea specification

Requirements (Tools/Hardware)

Order and wait

Do it!

a. Prototype individual components

b. Puteverything together

5. Finalize

a. Code cleanup / documentation

b. Fix connections (jumper wires -> soldered)

c. Casing (3D printed, wood, ...
6. Next Steps

AWN -



The Brain (aka controller) > BITMOVIN

e Coordinate interactions 0@1
e Compute something

O NOtIfy thiﬂgS (e.9. web service) OL}’g




The Nerves (aka sensors) > BITMOVIN

e Measure things
e Convert to electrical signals




The Limbs (aka actuators) > BITMOVIN

e Recelve commands
e Move/display things




Prerequisites
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Prototyping Hardware $ BITMOVIN

e Breadboard
e Jumper wires




Arduino IDE 3> BITMOVIN

( JON ) Blink | Arduino 1.8.5

Blink §

// the setup function runs once when you press reset or power the board
void setup(Q) {
// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

// the loop function runs over and over again forever
void loop() {$
digitalWrite(LED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level)

delay(1000); // wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW
delay(1000); // wait for a second

Arduino/Genuino Uno on COM1

https://www.arduino.cc/en/Main/Software T



PlatformlO IDE 3> BITMOVIN

Cross-Platform IDE

Write Arduino Code Iin C++
Library Registry Q0

Built on Atom / VSCode

https://platformio.org/



Libraries
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Library Purpose
VirtualWire/RadioHead Interface with various
wireless modules
LiquidCrystal Interface with LCDs
ESP32 ESP32 Library
more can be found in the platformio library registry or google
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Prices 3> BITMOVIN

20€ se
Big €€ is Amazon Small €€ is China
e Guaranteed delivery e Will it ever arrive?
e [ast e High quantity

-

o &
v
SAME STUFF, BUT CHEARER. "




Hardware Platforms
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Arduino 3> BITMOVIN

e Easyto use %
e Strong community

ARDUINO

e Many boards



Arduino Uno Rev3 > BITMOVIN

Specs

e 14 Digital I/O Pins
e 6 Analog Input Pins
® A tlﬂy bl’alﬂ w/ 32 KB Flash Memory

https://store.arduino.cc/arduino-uno-rev3 7



Arduino Nano v3 > BITMOVIN

Specs

e 22 Digital I/O Pins
e 8 Analog Input Pins
® A tlﬂy bl’alﬂ w/ 32 KB Flash Memory

https://store.arduino.cc/arduino-nano 18



Arduino Boards

Features

e Timer Modules
e Deep Sleep Mode
e NoO wireless connection...
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Arduino Code Structure > BITMOVIN

#include <Arduino.h>

void setup() {
// Startup routine

J

void loop() {
// endless loop

J

https://www.teachmemicro.com/arduino-wifi-using-esp8266-commands/ 20



https://www.teachmemicro.com/arduino-wifi-using-esp8266-commands/

Wireless Communication

»» BITMOVIN




ESP-01 WiFi Module (8266 chip)  BITMOVIN

Specs

802.11b/g/n @ 2.4 GHz
P2P / softAP

33V/5V

needs 3 pins for comm.

https://en.wikipedia.org/wiki/ESP8266 22



ESP8266 AT Commands > BITMOVIN

Command Description
AT+CWMODE<1|2|3> Set mode (client, server, both)
AT+CWJAP=ssid,pwd Connect to network
AT+CIPSTART=id,type,url,port | Start a TCP/UDP connection
AT+CIPSEND-=id,length Send data with length

https://www.espressif.com/sites/default/files/documentation/4a-esp8266_at_instruction_set_en.p 23
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https://www.espressif.com/sites/default/files/documentation/4a-esp8266_at_instruction_set_en.pdf
https://www.espressif.com/sites/default/files/documentation/4a-esp8266_at_instruction_set_en.pdf

Sending AT Commands

#include <SoftwareSerial.h>
SoftwareSerial esp(10, 1); // RX, TX

void setup() {
esp.begin(9600),
esp.printin(*AT+CWJAP=ssid,pswd");
J

https://www.teachmemicro.com/arduino-wifi-using-esp8266-commands/
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https://www.teachmemicro.com/arduino-wifi-using-esp8266-commands/

Sending AT Commands $ BITMOVIN

void sendData() {
esp.printIn(*AT+CIPSTART=0,TCP,www.server.com,80");
esp.printin(“AT+CIPSEND=0,X"); // X byte long msg
esp.printIn(“POST /endpoint HTTP/1.1");
esp.printin(*Host: mydomain.com”);
esp.printin(“User-Agent: Mozilla"); // Set more headers...
esp.print(“Value=");
esp.printin(myValue);
esp.println(); esp.printin();

:Lttps://www.teachmemicro.com/arduino-wiﬂ-using-esp8266-commands/ 25


https://www.teachmemicro.com/arduino-wifi-using-esp8266-commands/

All In One Powerhouse
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ESP-32 Dev board 3> BITMOVIN

Specs 15€ se

e 33 GPIO Pins
e 4 MB Flash Memory
e Lots of brain

-
Yeah, this is big brain time

https://www.espressif.com/sites/default/files/documentation/esp32-wroom-32_datashee 27
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ESP-32 Dev board 3> BITMOVIN

Features @

o WiFi

e Bluetooth .
qualified

o AWS-qualified dev board aWS device




Interacting with the world
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The Sensor

DHTII

(temperature & humidity)

1€

»» BITMOVIN
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Connecting the DHTT1 $ BITMOVIN
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http://www.circuitbasics.com/how-to-set-up-the-dhtl1-humidity-sensor-on-an-arduino/ 3



Reading Sensor Values $ BITMOVIN

#include <dht.h>
#define DHT_PIN 7
dht DHT;

void loop() {
DHT.read1l(DHT_PIN);
double temp = DHT.temperature;
double hum = DHT.humidity;

J

32



The Display 3> BITMOVIN

LCD
5€ 2¢

33



Displaying Text > BITMOVIN

#include <LiquidCrystal.h>
LiquidCrystal lcd(12, 11, 5, 4, 3, 2);

void setup () {

lcd.begin(16, 2); // define dimensions
lcd.printin(*Hello World");

J
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The Result 3> BITMOVIN

http://www.circuitbasics.com/how-to-set-up-the-dhtl1-humidity-sensor-on-an-arduino/ 35



Growing Cable Salad
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Dedicated Tools > BITMOVIN

e Soldering Iron
e Tin-solder
e Pliers & Wires




Price Summary > BITMOVIN

e Hardware ~15€ e Tools ~60€
o Arduino o Soldering iron
o LCD o Pliers
o Sensors o Tin-solder
o MIscC (Resistors) o Jumper cables

38



Next Steps
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Other Sensors

LDR Module

(light-dependent resistor)

0.5€

HC-SRO4

(ultrasonic sensor)

3€ 1€

»» BITMOVIN
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Other Displays 3> BITMOVIN

| MHEST |

MICRO ROBOTICS

E-Ink Display OLED Display

4




AT-09 Bluetooth Module > BITMOVIN

Specs 7€ 2¢

e Bluetooth LE 4.0

e Central / Peripheral Role
e 33V/5V

http://mwww.martyncurrey.com/bluetooth-modules/ 42



Buttons/Switches > BITMOVIN

SMD Switch Potentiometer Cool Switch

43
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Connecting Push Buttons

-0
R

DIGITAL (PWM=~)

Arduino”

ANALOG IN .

m T
= <
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Reading Button States > BITMOVIN

#include <Arduino.nh>
#define BTN_PIN 8

void setup () {
pinMode(BTN_PIN, INPUT);

}
void loop() {

INt IsPressed = digitalRead(BTN_PIN);
J

45



Questions?
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