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Microcontroller board
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Teensy = Microcontroller board

iInterface tussen de analoge wereld en de digitale wereld

sensor-data lezen
lbeweging, temperatuur, vocht, aanraking, etc.

licht en beweging aansturen
[led, motor, relais]



Teensy = Microcontroller board

iInterface tussen de analoge wereld en de digitale wereld

gedrag van deze interface kan je programmeren

analoge wereld verbind je met de pinnen
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Teensy workflow
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* Gecompileerde code vanuit Arduino IDE
e Seriéle communicatie van en naar Teensy
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4.1 extra funct
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32 Bit Arduino-Compatible Microcontroller
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To begin using Teensy,
digitalWrite

pinMode

Digital Audio

Audio Library

Wire Library

SPI Library

FlexCAN_t4

Library
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Digital Pins
digitalRead
Analog Pins
analogRead
analogWrite
Serial Ports




Teensy” 4.0 Back Side

Additional pins and features available on the back side

PWM SCL2 TX6 ALD 25 ALl RX6 SDA2 PWM
MOSIL Al2 27 Al3 SCK1
29 X7
31 CTX3
33 MCLK2

PWM

PWM
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Teensy"® 4.1 Features
Special Features and Additional Pins

DAT2

DAT3

: CMD

PWM
PWM
PWM
CLK PWM
DATO
DATL

PWM

MIS02 PWM

CS0 48 . 3.3V
D1 49 54
D2 50 : —— 53
GND § =S Al 5

SD Card

PWM

C51 51 3.3V
D1 49 Eee z 54
D2 50 &= ‘

GND

Ethemet

For solutions to the most ¢
and technical support, p
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Power

Welcome to Teensy" 4.0 meestal voeding via USB

32 Bit Arduino- Compatible Microcontroller

To begin using Teensy, please visit the website & click Getting Started. ( SV)

www.pjrc.com/teensy

Digital P|r5

PWM
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Alle inputs en outputs
kunnen maximaal 3.3V aan
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Digitale in/outputs

Welcome to Teensy”® 4.0 Aan of uit

32 Bit Arduino- Compatible Microcontroller

To begin using Teensy, please visit the website & click Getting Started. 3 3V -F @ @V
Setiag Saced (3. 0 :

www.pjrc.com/teensy
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PWM
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Welcome to Teensy”® 4.0

32 Bit Arduino-Compatible Microcontroller

To begin using

ll\llx

visit the we

bsite &

www.pjrc.com/teensy

Digital P|r5
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analog e
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PWM Pins

anaoginte

Digital Audio
Audio Ubrary

Serial Ports

Seriall - Senal?

12C Port

Wi Lbrary

SPI Port

PWM

S/PDIF IN

S/PDIF OUT PWM

click Getting Started.

PWM

Analoge Inputs

continu signaal
tussen @V en 3.3V

Vertaalt naar 10 bits getal
0 - 1023

Alleen input

potmeter, afstandssensor,
lichtsensor e.d.



Analoge outputs (PWM)

Welcome to Teensy” 4.0 continu signaal

32 Bit Arduino- Compatible Microcontroller

To begin using Teensy, please visit the website & click Gelting Started. (tussen @V en 3 . 3V)

www.pjrc.com/teensy
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PWM - Pulse Width Modulation

Pulse Width Modulation

Duty Cycle - analogWrite((}

25% Duty Cycle - analogWrite(64)

J |

50% Duty Cycle - analogWrite(127)

L L L L L

75% Duty Cycle - analogWrite(191)

100% Duty Cycle - analogWrite(255)
—_— ——




PWM - Pulse Width Modulation




Al die andere dingen

Welcome to Teensy" 4.0 Verschillende protocollen

32 Bit Arduino-Compatible Microcontroller

To begin using Teensy, please visit the website & click Getting Started. VOO r\ L4
°

www.pjrc.com/teensy
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gedrag programmeren

Jij bepaalt wat de Teensy doet
met behulp van de Arduino-language

gebaseerd op C

Lijkt in opzet veel op P5.js



Arduino IDE

Software schrijven

Software compileren
Gecompileerde software uploaden
Seriéle communicatie met
micro-controller

File Edit Sketch Tools Help

0

| Select Board

SoleysCode.ino

void setup() {

AudioMemory(300); //

Serial.begin(9600);
pinMode(led, OUTPUT);

digitalWrite(led,

HIGH);

audioShield.enable();
audioShield.audioPreProcessorEnable();
audioShield. surroundSoundEnable();
audioShield.volume(@.3);
audioShield.inputSelect(mic);
audioShield.micGain(4@);
audioShield.lineOutLevel(13);

// aut

olume control / sim

compressor

audioShield. autoVolumeEnable();

audioShield.autoVolumeControl(®e, 1, 6.9, -36, 0.2, 10);

/ gyro

Wire.begin();

I2CwriteByte(MPU9250 ADDRESS, 29, ©x©6);

Configure accelerometers
I2CwriteByte(MPU925@_ADDRESS, 28,

range

// maxGain, response, hardLimit, thresho

ACC_FULL_SCALE_4_G);

this needs to be pretty high for the delays to work

for (int thisReading = ©; thisReading < numReadings; thisReading++) {
axReadings[thisReading] = @;

}

for (int thisReading = ©;

ayReadings[thisReading] = @;

}

for (int thisReading = ©;

azReadings[thisReading] = @;

}

thisReading < numReadings; thisReading++) {

thisReading < numReadings; thisReading++) {

void I2Cread(uint8 t Address, uint8 t Register, uint8 t Nbytes, uint8 t* Data)

// is this poss

something that needs to be changed in

er to address the "other™ SDA and SCL?

Ln1,Col1 UTF-8 X No board selected Q



Arduino |

& sketch_feb22a | Arduino IDE 2.2.1

7 Teensy 4.0 v J\ 0O

sketch_feb22a.ino

1 | setup() {
2 // put your setup code here, to run once:

6 loop() {

7 // put your main code here, to run repeatedly:

Q indexing: 2/85 Ln1, Col1 Teensy 4.0 on usb:100000 [not connected] L)



Arduino IDE - code

& sketch_feb22a | Arduino IDE 2.2.1

7 Teensy 4.0 v J\ 0O

sketch_feb22a.ino

1 | setup() {
2 // put your setup code here, to run once:

6 loop() {

7 // put your main code here, to run repeatedly:

Q indexing: 2/85 Ln1,Col1 Teensy 4.0 on usb:100000 [not connected] L)



Arduino IDE - check

(cmd / ctrD) + r

& sketch_feb22a | Arduino IDE 2.2.1

7 Teensy 4.0 v J\ 0O

sketch_feb22a.ino

1 | setup() {
2 // put your setup code here, to run once:

6 loop() {

7 // put your main code here, to run repeatedly:

Q indexing: 2/85 Ln1,Col1 Teensy 4.0 on usb:100000 [not connected] L)



Arduino IDE - select board

& sketch_feb22a | Arduino IDE 2.2.1

' 7 Teensy 4.0 v = W 0O

sketch_feb22a.ino
il | setup() {
2 // put your setup code here, to run once:
4 }
5
6 loop() {
7 // put your main code here, to run repeatedly:
0] }
10

Q indexing: 2/85 Ln1,Col1 Teensy 4.0 on usb:100000 [not connected] L)



rduino IDE - upload
(cmd / ctrh) + u

& sketch_feb22a | Arduino IDE 2.2.1

7 Teensy 4.0 v J\ 0O

sketch_feb22a.ino

1 | setup() {
2 // put your setup code here, to run once:

6 loop() {

7 // put your main code here, to run repeatedly:

Q indexing: 2/85 Ln1,Col1 Teensy 4.0 on usb:100000 [not connected] L)



Arduino IDE - seriele monitor
(cmd / ctrl) + shift + m

& sketch_feb22a | Arduino IDE 2.2.1

7 Teensy 4.0 v \/\ 0O

sketch_feb22a.ino
1 | setup() {

2 // put your setup code here, to run once:

6 loop() {

// put your main code here, to run repeatedly:

Q indexing: 2/85 Ln1,Col1 Teensy 4.0 on usb:100000 [not connected] L)



Teensy workflow
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* Gecompileerde code vanuit Arduino IDE
e Seriéle communicatie van en naar Teensy



Arduino IDE

Javascript: Arduino (C):

 Draait in browser in Runtime  Draait gecompileerd op micro-controller

* ; wordt vergeven

 Datatype is fluide (altijd Datatype staat vast (van te voren aangeven
let) welk type)

Serial.begin (9600) ;
in setup() en later:
Serial.println (“hoi”);

; wordt niet vergeven

e console.log(“Yhoi”)



Datatypes in Arduino

Type
int

float

boolean

byte

Bereik
-32768 tot 32767

-3.4028235E+38 tot
3.4028235E+38

true || false

0O tot 255

Voorbeeld declaratie

int numLEDs = 5;

float maxHumanBodyTemp

bool ledIsOn = false;

byte redChannel = 0;



In Javascript/p5
function setup ()
function draw ()

In Arduino C
vold setup ()
void loop ()

Arduino 1D

reensy 4.0 | R - -
Teensy 3.6 [«
esp32 [ s
Teensy 3.5 - 266
Metro M4 [ 215

Teensy 3.2 . 169

Arduino Due l 95
Arduino Zero l 57

Arduino Mega | 7

0 500 1000 1500




Arduino basisfuncties

functie

pinMode(pin, modus)

digitalWrite(pin, state)

digitalRead(pin)
analogRead(pin)

analogWrite(pin, byte)
delay(ms)

werking

Stelt de werking van een fysieke pin in
op INPUT, INPUT PULLUP of OUTPUT

Zet spanning op een pin LOW of HIGH (@v
of 3.3v (5v op Arduino))

Leest spanning op pin (HIGH of LOow / 1 of
0)

Leest voltage op pin (waarde tussen © en
1023 / Ov en 3.3v)

Zet variabel voltage op pin d.m.v. PWM

Zet gehele microcontroller op pauze voor
x-aantal milliseconden




Arduino installeren (1/2)

Downloads

DOWNLOAD OPTIONS
ArdUinO IDE 2.0.3 Windows Win 10 and newer, 64 bits

Windows MSi installer

Windows 7P file
The new major release of the Arduino IDE is faster and even

more powerful! In addition to a more modern editor and a S TR Gt
more responsive interface it features autocompletion, code Linux 7i¢ file 64 bits 0036.54)

navigation, and even a live debugger. macOS Intel, 10.14: “Mojave” or newer, 64 bits

: : macOS Apple Silicon, 11: “Big Sur” or newer, 64 bits
For more details, please refer to the Arduino IDE 2.0 S i £

documentation. Release Notes

Nightly builds with the latest bugfixes are available through
the section below.

SOURCE CODE

The Arduino IDE 2.0 is open source and its source code is
hosted on GitHub.

arduino.cc


https://www.arduino.cc/en/software

eensyduino installeren (2/2

Arduino 2.0.x Software Development

To install Teensy on Arduino IDE 2.0, click File = Preferences. In "Additional boards manager URLS", copy this link:

https://www.pjrc.com/teensy/package_teensy_index.json

In the main Arduino window, open Boards Manager by clicking the left-side board icon, search for "teensy", and click "Install".

- sketch_feb8a | Arduino IDE 2.0

File Edit Sketch Tools Help

h_feb8a.ino

Jrc.com


https://www.pjrc.com/teensy/td_download.html

Arduino IDE Seriele communicatie
In void setup()

Serial.begin(9600);

Daarna in bijv. loop()

Serial.println (“Yhoi”);

Serial.println(analogRead (4)) ;

Serial.println(“Value of potmeter on pin ” + String(potPin) + “ is now ” + String(analogRead (potPin)));



Arduino IDE Seriele monitor

/dev/cu.usbmodemi1411 (Ar

DigitalReadSerial

jLtal

pushBut

(pushButton);
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4 Autoscroll
Arduino/Genuino 101 on /dev/cu.usbmodem1411 toscro




Arduino IDE Seriele plotter

/dev/cu.usbmodem1073861

10000.0

74880 baud




Demonstratie



