CLASS J

DIGITAL 1/0, ANALOG OUTPUT




PLAN FOR CLASS 3

Review
~ AMA, Class 2, partial quiz review
New

 Microcontrollers

- Sensors

* Programming terms and environment
* Digital Input and Output

~ Analog Input

Prep for Project 1 - form groups and brainstorm
Bonus (if time) soldering demo



MICROCONTROLLERS CAN BE LOTS OF DIFFERENT THINGS




convert something in the world (smell, light, mass, motion,
etc.) into something the microcontroller can read

Voltage (usually)
digital = two states (1-bit) above or below a threshold
analog = many states (2+ bits) mapped to many levels

Digital data (covered later)



PROGRAMMING TERMS AND ENVIRONMENT

An IDE combines everything you need:
- text editor, compiler, libraries, uploader

- Arduino IDE has tools for specifying board, adding
libraries, finding examples

Programming
- C/C++
> typed language (main difference from JS)

 generally, since we're "closer" to the machine, we need to
be aware a bit more how it works (e.g. bits and bytes)



LEARNING A LANGUAGE

Learn the syntax

» case matters, semicolons matter, etc.

Learn how to organize code
~ Functions (objects)

- Order of operations
Learn flow control

>~ for, if/then, while

Learn operators

o=, ==,1 &&, |

L earn other reserved words



Most development environments will have similar elements
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// the setup function runs once when you press reset or power the board

Bvoid setup() {
// initialize digital pin LED_BUILTIN
pinMode(LED_BUILTIN, OUTPUT);
pinMode(12, OUTPUT);

3

// the loop function runs over and over
34mvoid loop() {

digitalWrite(LED_BUILTIN, HIGH); //

digitalWrite(12, HIGH); // turn the

delay(1000); //
digitalWrite(LED_BUILTIN, LOW); //
digitalWrite(12, LOW); // turn the LED on (HIGH is the voltage level)

delay(1000); //

as an output.

again forever

turn the LED on (HIGH is the voltage level)
LED on (HIGH is the voltage level)

wait for a second

turn the LED off by making the voltage LOW

wait for a second
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PROFESSIONAL EDUCATION STORE

Q. Search on Arduino.cc

©.0

Arduino Forum

Emergency Response

+

+

Covid-19 Projects
This board is dedicated to Arduino projects related the pandemic
Last post: Today at 02:18 pm Re: automatice Is..by Th

Remote Learning

This board is dedicated to educators and parents helping children learn STEAM remotely
Moderators: mario-r, Theresed

Last post: Nov 04, 2020, 09:51 am How to get the b ut ... by PerryBebbington

Using Arduino

+

Installation & Troubleshooting

For problems with Arduino itself, NOT your project L

Posts
Last post: Today at 05:29 pm Re: please ete by TheMe rmerlyKnown.

Introductory Tutorials
Tutorials for new people on the forum.
Last post: Today at 06:07 pm Re: state change detecti... by groundFungus

Avrdude, stk500, Bootloader issues

1] ated Lo Uploading vo gmpled




:
Compile + =——> oo noe B

Blink § ﬂ

upload to board

25 // the setup function runs once when you press reset or power the board

i@avoid setup() { I i n kS

// initialize digital pin LED_BUILTIN as an output.
pinMode(LED_BUILTIN, OUTPUT);

pinMode(12, OUTPUT); your COde Wlth core

30

2
»
27)

j; // the loop function runs over and over again forever IIbr.arlesl COmpl Ier.I

34mvoid loop() {
35  digitalWriteCLED_BUILTIN, HIGH); // turn the LED on (HIGH is the voltage level) d | d' t I
< Ode 36 digitalWrite(12, HIGH); // turn the LED on (HIGH is the voltage level) an up Oa Ing OO
37 delay(1000); // wait for a second
digitalWrite(LED_BUILTIN, LOW); // turn the LED off by making the voltage LOW r] .
digitalWrite(12, LOW); // turn the LED on (HIGH 1is the voltage level) C a|nS.

delay(1000); // wait for a second

Stats and status —»

| Arduino NANO 33 loT on /dev/cu.usbmodem1421



IDE

Library Manager Board Manager
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Arduino AVR Boards

Built-In by Arduino version 1.8.3 INSTALLED

Arduino
Examples of how to connect various Arduino boards to cloud providers Boards included in this package: - S , , . , _
Arduine Yun, Arduino Uno, Arduino Uno WiFi, Arduino Diecimila, Arduino Nano, Arduino Mega, Arduinc MegaADK, Arduino Leonardo, Arduino

More info

- Leonardo Ethernet, Arduino Micro, Arduino Esplora, Arduino Mini, Arduino Ethernet, Arduino Fio, Arduino BT, Arduino LilyPadUSB, Arduino
Lilypad, Arduino Pro, Arduino ATMegaNG, Arduino Robot Control, Arduino Robot Motor, Arduino Gemma, Adafruit Circuit Playground, Arduino
Yun Mini, Arduino Industrial 101, Linino One.

Online Hel
More Info

Arduino Cloud Provider Examples

Arduino Low Power

by Arduino Select version IJ
Power save primitives features for SAMD and nRF52 32bit boards With this library you can manage the low power states of newer

Arduino boards .
More info Arduino megaAVR Boards
by Arduino

Version 1.2.1 * Install Boards included in this package:
Arduino Uno WiFi Rev2, Arduino Nano Every.

Online Help
Arduino SigFox for MKRFox1200 More Info

Arduino
Helper library for MKRFox1200 board and ATAB8520E Sigfox module This library allows some high level operations on Sigfox module, to

ease integration with existing projects
More info Arduino SAM Boards (32-bits ARM Cortex-M3)

Arduino Uno WiFi Dev Ed Library

Arduino 0.0.3 INSTALLED
This library allows users to use network features like rest and mqtt. Includes some tools for the ESP8266. Use this library only with

Arduino Uno WiFi Developer Edition.
More info

Arduino APDS9960

Arduino

Install software modules for additional Install hardware definitions to talk to other
functionality microcontrollers
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BINARY
1 COIN, 2 STATES:

Heads

Tails



BINARY
2 COIN, 4 STATES:




BINARY

Each additional coin doubles the number of possible states.

With 3 coins there are 8 states:

®0o®
®
O
O

Previous states, plus Heads Previous states, plus Tails



BINARY

Put another way, the number of states is:

number of coins

2

®
®
O
@

eads



BINARY

Instead of coins, computers use bits, but the idea is the same.

Decimal

0,
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1 bit, 2' = 2 combos

1 bit, 2° = 4 combos

1 bit, 2° = 8 combos

1 bit, 2* = 16 combos




BINARY

Microcontrollers like the Nano often have 8-bit PWM output resolution*:

8 bits, 28 = 256 combos =[0...255]

...and 10-bit analog input resolution*:

10 bits, 2'° = 1024 combos =[0...1023]

* by default



