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Syllabus

@® Brief intro to LEDs and electronics

® RGB color theory

T A bit about Arduino
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LED Strips for Everyone Everywhere




Brief Intro to LEDs and Electronics




Brief Intro to LEDs and Electronics
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Brief Intro to LEDs and Electronics




Brief Intro to LEDs and Electronics




Brief Intro to LEDs and Electronics

Speed of electrons is Current
measured in Amps
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Brief Intro to LEDs and Elec nics

Speed of electrons is Current
measured in Amps




Brief Intro to LEDs and Electronics

Lots o‘ enérgy!



rief Intro to LEDs and Electronics




Brief Intro to LEDs and Electronics

Red wire:
Power,
Plus, Positive,
4.5V,

Vcc

Black wire:
Minus,
Negative,
oV,
Ground (GND)

Power Supply — it matters how you connect it!




Brief Intro to LEDs and Electronics

Minust/ INegative (=)




LED Brightness




LED Brightness

But, we will use a trick:




Light Color Mixing




Light Color Mixing
RGB Color Triangle

G (0...255)

n

0 = no brightness

255 = full brightness



Light Color Mixing
RGBW Color Cube




LED Brightness

We will use a trick:




Hacking the Blink sketch

@@ Blink | Arduino 1.8.8 = O X

File Edit Sketch Tools Help

OO0 BEE £
4

Blink

reset or power the board

// initialize digital pin LED BUILTIN as an output.
e (LED BUILTIN, OUTPUT):;

// the loop function runs over and over again forever
id loop () {
digitalWri (LED_BUILTIN, H 1) ; // turn the LED on (HIGH is the voltage level)
// wait for a nd
(LED_BUILTIN, 0) ; // turn the LED off by making the voltage LOW
// wait for a nd

Arduino/Genuino Uno on COM3



LED Brightness




LED Brightness




Digital Signal Processing

Duty Cycle




LED Brightness

Pulse Width Modulation

Duty Cycle

Duty Cycle

1ty Cycle

D e e ——




LED Brightness

Pulse Width Modulation

Duty Cycle

Duty Cycle

1ty Cycle

D e e ——




Example “sketch”: Fade

@ Fade | Arduin 9

Edit Sketch Tools Help

led = 9;
brightness =
fadeAmount

the PWM pin the LED is attached to
t the LED is

ade the LED by

5

Sketch uses 1144 bytes (3%) of program storage space. Maximum is 32256 bytes.

Global variables use 13 bytes (0%) of dynamic memory, leaving 2035 bytes for local variable

S

Arduino Nano, ATmega168 on COMS

Uses PWM to fade an LED on and off



RGB LED

o

Cha
Common GND (-)




RGB LED

Common GNQD(-)

Can use PWM with a microcontroller
to control brightness of : and - and *



RGB LED

B (0...255) R (0...255)

We can create
any color in the
triangle!

|

Common GND (-)

Can use PWM with a microcontroller
to control brightness of ~ and - and -



RGB LED with microcontroller (Example)

microcontroller

I
—

RG LED



RGB LED

LiA R

. +5V Din GND

o
+5V DO GND




RGB LED

viAll

+5V Din GND

o
+S5V DO GND




RGB LED Strips




RGB LED Strips




INO

Intro to Ardu




INO

Intro to Ardu

Created for non-geeky artists



Intro to Arduino

Super easy to
connect parts
to its microcontroller’s pins
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Intro to Arduino

Super easy to

connect parts
to its microcontroller’s pins




Intro to Arduino

Basic Boards Enhanced Boards

Open Source

open hardware



Intro to Arduino

Arduino Nano “clone”



Intro to Ardumo
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Intro to Arduino

Hardware Hacking Area

Po=/ A —
k4%
L

Arduino For Total Newbies workshop
Day 3 Tuesday 29-December, 13:00 to 16:30 % .

— — Right-click on this link, and open in a new windoygH
Arduino For Total Newbies workshop room on Big Blue [

Learn Arduino

using TV-B-Gone

as an example project
(no materials required)

Arduino For Todl NeWbiés workshops



Arduino

For more info, there are many good Arduino tutorials online.
A good place to start is:
<https://www.arduino.cc/en/TutoriallHomePage>

S

Initializing packages...







Connect your Arduino
to your computer




Arduino

Download and install the Arduino software

< http://arduino.cc > . qe!
. \ .
Ao yersio? \S

Initializing packages...




Serial Port Driver

You may need to download and install a driver
for your Operating System (Windows, MacOS, or Linux):

search for: “CH340 Driver”



After you download and install the Arduino software
start it, and you will see a screen that looks like this:

sketch_may1a | Arduino IDE 2.1.0

File Edit Sketch Tools Help

©O ‘o

sketch_may1a.ino

=

Poid setup() {

}

void loop() {

O 0O N O VT WN

10

Ln1,Col 1  Arduino Uno [not connected] [}



The first time you start your Arduino software
you need to set things up

@ sketch_may22a | Arduino 1.8.19

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch may22 Fix Encoding & Reload
(1 ) e e Manage Libraries... Ctrl+Shift+l
SRR Serial Monitor Ctrl+Shift+M
// put vy ) )
ChOOSE Serial Plotter Ctrl+Shift+L

“Arduino Nano” WiFi101 / WiFiNINA Firmware Updater
as the Boa rd e Board: "Arduino Nano” Boards Manager...

Processor: "ATmega328P" Arduino AVR Boards > Arduino Ydn

Port ESP8266 Boards (3.0.2) > Arduino Uno

Get Board Info Arduino Duemilanove or Dieci
Arduino Nano

Arduino Mega or Mega 2560
Arduino Mega ADK

Arduino Leonardo

Arduino Leonardo ETH
Arduino Micro

Programmer: "AVRISP mkll"
Burn Bootloader

Arduino Esplora
Arduino Mini
Arduino Ethernet
Arduino Fio
Arduino BT

LilyPad Arduino USB




The first time you start your Arduino software
you need to set things up

sketch_may1a | Arduino IDE 2.1.0

File Edit Sketch Tools Help

Auto Format Ctri+T
Archive Sketch

Manage Libraries... Ctrl+Shift+I
Serial Monitor Ctrl+Shift+M

(2) Serial Plotter
Choose
your Processor

as the Board

WiFi101 / WIFININA Firmware Updater
Upload SSL Root Certificates

Board: "Arduino Nano"
Port

Get Board Info

Processor: "ATmega328P" v/ Almega328P

1
2
3
4
5
6
7
8
9

ATmega328P (Old Bootloader)
Programmer

=
()

ATmega168
-

Burn Bootloader

Ln1,Col 1 Arduino Nano [not connected] [

If this one doesn’t work,
then
choose
“ATmega328P (Old Bootloader)”



The first time you start your Arduino software
you need to set things up

&)
Choose
the Port o
(this will be s
different
depending on
your Operating
System)

Manage Libraries... Ctrl+Shift+

=

Serial Monitor Ctrl+Shift+M

Serial Plotter

WIFi101 / WiFIiNINA Firmware Updater
Upload SSL Root Certificates

Board: "Arduino Uno"
Port
Get Board Info

Programmer

2
3
4
5
6
7
8
9
(%]

Burn Bootloader

1

Ln1,Col 1  Arduino Uno [not connected] Q)



The first time you start your Arduino software
you need to set things up

©)

Choose
sketch_may1a | Arduino IDE 2.1.0
th e P (o) rt file Edit Sketch Tools Help
= n Auto Format
(th IS WI I I be Archive Sketch
= sketch_m Manage Libraries...
d Iffe re nt 1 Serial Monitor
H Serial Plotter
depending on 2
u 3 WIiFi101 / WIFININA Firmware Updater
yo u r O pe ratl n g = Upload SSL Root Certificates
Syste m ) Z Board: "Arduino Uno"
Port
7 Get Board Info
. 3 8 Programmer
Afte r I nStaI I I n 9 Burn Bootloader
(
10

the driver
for your Arduino
(USB-Serial adapter),
with your Arduino
plugged in,
your operating system

will see a serial port : 7 : 5
and it appears hgre_) (Driver: search for: “CH340 Driver”)

Ln1,Col 1  Arduino Uno [not connected] [



The first time you start your Arduino software
you need to set things up

(4a)

@ sketch_may22a | Arduino 1.8.19
Install G
File Edit Sketch Tools Help
the Verify/Compile Ctrl+R
= Upload Ctrl+U
N eoplxel Upload Using Programmer Ctrl+Shift+U
I i b ra ry i | Export compiled Binary Ctrl+Alt+S

Show Sketch Folder Ctrl+K run once:

Include Library > A
Add File... Manage Libraries... Ctrl+Shift+1

Add .ZIP Library...
void loop () {

gt ) Arduino libraries
// put your main code here, to r

Bridge

EEPROM

Esplora

Ethernet

Firmata

GSM

HID

Keyboard
LiquidCrystal
Mouse

Robot Control
Robot IR Remote
Robot Motor

SD Arduino Nano, ATmega168 on COM4




(4b)
Install
the
Neopixel
library

The first time you start your Arduino software
you need to set things up

@ Library Manager
Type All » | Topic All v | |neopixel

Adafruit
Adafruit_GFX-compatible library for NeoPixel grids Adafruit_GFX-compatible library for NeoPixel grids
More info

Adafruit NeoPixel

by Adafruit Version 1.10.4 INSTALLED
Arduino library for controlling single-wire-based LED pixels and strip. Arduino library for controlling single-wire-based LED pixels and strip.
More info

ersion 1.10.3: v -

Adafruit NeoPXL8

by Adafruit

Arduino library for controlling 8 NeoPixel LED strips using DMA on ATSAMD21, ATSAMD51 and RP2040 Arduino library for controlling 8
NeoPixel LED strips using DMA on ATSAMD21, ATSAMDS51 and RP2040

More info

Adafruit TiCoServo

by Adafruit
Use NeoPixels and servos in the same Arduino sketch (with caveats) Use NeoPixels and servos in the same Arduino sketch (with caveats)
More info




Your Arduino software is now ready to program your Arduino Nano board!

sketch_may1a | Arduino IDE 2.1.0
File Edit Sketch Tools Help

Q Q ¥ Arduino Uno v

sketch_may1a.ino

=

void setup() {

}

void loop() {

2
3
4
5
6
7
8
9

=
®

Ln 1, Col 1 fl Arduino Uno on COM18 W0



Designed for non-geeky artists

Definition of
“Sketch” :

_may1a.ino
Poid setup() {
"

2 )

an Arduino program

| rduino Uno [not connected] Q0



Let’s start simple!

Let’s all make an LED blink!

@@ sketch_mar07a | Arduino 1.8.8
File Edit Sketch Tools Help Built-in E

New Ctrl+N 01.Basics AnalogReadSerial
Open... Ctrl+0O 02.Digital BareMinimum
Open Recent 03.Analog Blink
Sketchbook 04.Communication DigitalReadSerial
Examples 05.Control Fade

Close Ctrl+W 06.Sensors ReadAnalogVoltage
Save Ctrl+S 07.Display

Save As... Ctrl+Shift+S 08.Strings

Page Setup  Ctrl+Shift+P 09.USB
Print Ctrl+P 10.StarterKit_BasicKit

11.ArduinolSP

Teensy peatedly:

Preferences Ctrl+Comma

Quit Ctrl+Q TVBGone

Examples for any board
Bridge
Esplora
Ethernet
Firmata

GSM
LiquidCrystal
Robot Control
Robot Motor
SD

Servo
SpacebrewYun
Stepper
Temboo

RETIRED Arduino/Genuino Uno on COM3



Example “sketch”: Blink

@ Blink | Arduino 1.8.19

File Edit Sketch Tools Help
(VI Jo]+]s El
&

Blink

1 Arduino Nano, ATmega168 on COM4



With the USB cable connected to your Arduino board
press the Upload button

@ Blink | Arduino 1.8.19
F dit Sketch Tools Help

o > HB Upload E
[~

Blink




While uploading, you will see a progress bar...

@ NeoPixel_36C3_Hanging_LEDs | Arduino 1.8.19

File Edit Sketch Tools Help

NeoPixel_36C3_Hanging_LEDs
y/
/ /
// /
//
// /
g
// /
// /'
// /
// NeoPixel-KnightRider
// /
// A highly configurable Knight Rider (larson display) routine for your\NeoPixels
<

Arduino Nano, ATmega168 on COM4

...and when it’s completed successfully, it says: “Upload done”



Now,

Let’s Program Some LED Strips!




Let’s Program Some LED Strips!

First,
we need to connect the LED strip
to our Arduino Nano board




We use the INPUT side of the LED strip

i N ’
+8Y Din GND

LED strip -

The Input side of the LED Strip
has arrows at each LED pointing into the strip



The Input side of the LED Strip:

White wire

White wire |

LED

GND —

A5 /'v r Red wire

From v~
Arduino = The Input side of the LED Strip

The Input connector
of the LED Strip
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White wire
GND —» re
AS/V a Red wire

From T
Arduino =

i L
of the LED Strip

|
|

—
g

~ 3 jumper wires

77 d

and the cable
that came with your LED strip



Let’s Program Some LED Strips!

We are now ready to program
our LED Strips!




Let’s Program Some LED Strips!

n_"__._.._
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Let’s Program Some LED Strips!




Open the “sketch” you want to program

@ NeoPixel_36C3_Hanging_LEDs | Arduino 1.8.19

File Edit Sketch Tools Help

v

Yo

—-KnightRi

// A highly configurable Knight Ride arson display) routine for your NeoP
<&

1 Arduino Nano, ATmega168 on COM4



With the USB cable connected to your Arduino board
press the Upload button

@ NeoPixel_36C3_Hanging_LEDs | Arduino 1.8.19
Enodit Sketch Tools Help
o > g g Upload

NeoPixel_36C3_Hanging_LEDs

72
///

1ol
1A
//// (

//

////

// 88¢
by
// NeoPixel-KnightRider
1/

// A highly configurable Knight Rider (larson display) routine for your NeoPixels
<

1 Arduino Nano, ATmega168 on COM4



While uploading, you will see a progress bar...

@ NeoPixel_36C3_Hanging_LEDs | Arduino 1.8.19
File Edit Sketch Tools Help

NeoPixel_36C3_Hanging_LEDs

Vs
//

i
/i
£
oy
£

// NeoPixel-KnightRider

//

// A highly configurable Knight Rider (larson display)
<

routine for your\NeoPixels

Arduino Nano, ATmega168 on COM4

...and when it’s completed successfully, it says: “Upload done”



@ NeoPixel_36C3_Hanging_LEDs | Arduino 1.8.19

File Edit Sketch Tools Help

lay) routine for your Ne
<

1 Arduino Nano, ATmega168 on COM4

...and your LED strip is making olo s!
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DC5V WS2812B Led Strip 30/60/74...

6.75¢

-53%
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2131 sold 4.8

Free Shipping

WS2812B Led Strip WS2812 RGB I...

0.01¢
-99%
New User Bonus

640 sold # 4.9
Free Shipping

1m/3m/5m WS2812B Smart led str...
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353 sold 4.8

Free Shipping

""} Microsoft Word

B / English/ EUR
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Not waterproof IP30
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1m/2m/3m/4m/5m WS2812B Sma...

1.55¢
33 sold 5

Free Shipping
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S Cornfield Electrc

C
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White PCB
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