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Lesson 5 Using WS2812 to Make Lights

In this lesson, we will learn how to use the WS2812 RGB LED module to make

colorful lights that can change various colors.

5.1 Components used in this course

Components Quantity Picture

AdeeptPixie Drive Board 1

Micro USB Cable 1
3 pin jumper wire 1
WS2812 1 www.adeept.com
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5.2 About WS2812 RGB LED module

5.2.1 WS2812 RGB LED module

WS2812 RGB LED module is a low-power RGB tri-color lamp integrated with a
current control chip. Its appearance is the same as a S0SOLED lamp bead, and each
element is a pixel. The pixel contains an intelligent digital interface data latch signal
shaping and amplifying drive circuit, as well as a high-precision internal oscillator
and a 12V high-voltage programmable constant current control part, which effectively

ensures that the color of the pixel is highly consistent.
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5.2.2 Working principle of WS2812 RGB LED module

The data protocol of WS2812 adopts a single-wire return-to-zero code
communication method. After the pixel is power-on reset, the DIN terminal accepts
the data transmitted from the controller. The first 24bit data sent is extracted by the
first pixel and sent to the pixel. After the remaining data is reshaped and amplified by
the internal shaping processing circuit, the remaining data is forwarded and output to
the next cascaded pixel with the DO port. After each pixel is transmitted, the signal is
reduced by 24bit. The pixel adopts automatic shaping and forwarding technology, so
that the number of cascaded pixels is not limited by signal transmission, only limited

by the signal transmission speed requirement.

5.2.3 setPixelColor (i, color) method

The first parameter of setPixelColor(i,color) is the number of the LED in
WS2812, the number closest to the MCU pin is 0; color describes the color of the
pixel, representing the brightness levels of red, green and blue respectively, and 0 is
the darkest. 255 is the maximum brightness; we need to use strip.Color(R,G,B) to

convert the color into an integer value.
5.3 Wiring diagram (circuit diagram)

Before the experiment, we connected the components used in this lesson to the

circuit as shown in the figure below. Connect the WS2812 RGB module to the
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WS2812 port on the AdeeptPixie Drive Board, as shown in the figure below:
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5.4 How to control WS2812 RGB LED module

We use C language to program and control the WS2812 RGB LED module on the
AdeeptPixie Drive Board with the Arduino IDE. You need to master the C language.

Let’s learn how to control the WS2812 RGB LED module.

5.4.1 Running the code program of this lesson

1. You need to use Micro USB Cable to connect AdeeptPixie Drive Board to your

computer, and then open the Arduino IDE, as shown below:
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cketch_jun18a | Arduino 1.8.13 - O X
File Edit Sketch Tools Help

sketch_juniga

void setup() {

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

void loop() {

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

Arduino Uno on COMS

2. In the Tools toolbar, find Board and select Arduino Uno, as shown below:

@ potentiometer | Arduine 1.8.13 — O X
File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
potentiometer | Fix: Encoding & Reload
{ . Manage Libraries... Ctrl+Shift+1 . 2
wvall | Serial Monitor Ctrl+Shift+ M 180} ;
wal? | Serial Plotter Ctrl+Shift+L ilgg) ;
val3 | \WiFi101 / WiFININA Firmware Updater A0S 1
vald » Boards Manager...

TG Board: "Arduino Uno" : Arduing Yin
seria TRECOV B s
Seria! Get Board Info . Arduino Duemilanove or Diecimila

Arduine Nano

Arduine Mega or Mega 2560

Seria Programmer: "AVRISP mikll" 3
Serial Burn Bootloader |
Serial.print ("&Ab:"),;Serial.println(va)] Arduino Mega ADK
Serial .println ("***kkkkhrhkany . Arduino Leonardo

3. Click "Tools" and select the port number of the connected AdeeptPixie Drive

Board in "Port": COMS, as shown in the figure below:
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sketch_junida | Arduino 1.8, =
@) sketch_jun18a| Arduino 1.8.13 [l %

File Edit Sketch Tools Help

Auto Format Ctrl+T
Archive Sketch
sketch_jun18a Fix Encoding & Reload

void setup Manage Libraries... Ctrl+Shift+] 2
// put y Serial Monitor Ctrl+Shift+M
Senal Plotter Ctrl+Shift+L

WiFi101 / WiFiNINA Firmware Updater
void loo

// put Port: "COMS"
Get Board Info

Programmer: "AVRISP mkll" >

Burn Bootloader

4. You need to open the code program of this lesson. In the File in the upper left

corner, click Open, as shown below:

@ sketch_jun18a | Arduine 1.8.13 = O X
File Edit Sketch Tools Help
| Mew Ctrl+MN

Open... Ctr+0

pen Recenf

Sketchbook > ~

Examples *lode here, to run once:

Close Ctrl+W

Save Ctrl+5

Save As... Ctrl+Shift+5

Page Setup  Ctrl+Shift+P
Print Ctrl+P

de here, to run repeatedly:

Preferences  Ctrl+Comma

Quit Ctrl+Q

-]
5. Find the file information provided by Adeept: Hexapod 6 Legs Spider Robot
Kit for Arduino\03Course code, open the LessonS WS2812 folder, select WS2812.ino,

this file is the code program we need to use in this lesson, and then click Open.



B www.Adeept.com Adeept
|£:| Open an Arduino sketch... *
Look in: | | | Lesson5_WS2812 v| @2 2 Er
* Date modified Type
:| | WS2812.ino 8/25/2020 10:29 AM INO File

Quick access

Libraries

@

This PC
$

Metwork
Object name: | | WS2812ino v|

Objects of type: | All Files (*.") 5 ance

6. After successfully opening the file, you need to click the button- to upload
the code program to the AdeeptPixie Drive Board. After the upload is successful, the
console will not appear a red warning, and the prompt text "Done uploading" appears
in the upper left corner, as shown in the figure below:

) w52812 | Arduine 1.8.13 e O x
_Ql_e_gdi_if Sketch Tools Help

#include <Adafruit NeoPixel.h>
#define led numbers € //WS2812 number
#define PIN All //WS281Z2 PIN
Adafruit NeoPixel strip = Adafruit NeoPixel (led numbers, PIN, NEC_GEB + K
void setup() {
//Initialize WS2812

strip.begin(}; v
< >

Arduino Uno on COR3
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7. After successfully uploading the program, pay attention to observe whether the
color of the WS2812RGB LED module changes and flashes with different colors,

indicating that the experimental test is successful.

5.4.2 Main code program

After the above practical operation, you must be very curious to know how we
use the C language to program and control the WS2812 RGB LED module on the
AdeeptPixie Drive Board. Below we will introduce how the main code program is
implemented.

In the setup() function, initialize the WS2812 RGB LED module with
strip.begin(), and set the brightness of the WS2812 RGB LED module with the
strip.setBrightness(50) function.

In the loop() function, use the random() function to randomly set the R, G, B
values of the WS2812 RGB LED module, and use the for loop to light up the WS2812
RGB LED module, which has 6 LEDs. The first parameter of the
setPixelColor(i,color) function is the number of the LED in the WS2812, the number
closest to the MCU pin is 0; color represents the color of the pixel, which represents
the brightness level of red, green and blue respectively, and 0 is the darkest , 255 is

the maximum brightness; use strip.Color(R,G,B) to convert the color into a value.
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void setup() {
//Initialize WS2B812
strip.begin();
//8et the W32812 brightness
strip.setBrightness (50);
1
void loop() {
/fGet the color walue at random
int B=random (0, 255) ;
int G=random (0, 255) ;
int B=random (0, 255) ;
for(int i=0;i<led numbers;i++) |
//1i:Which one lamp ,strip.Color(R,G,B):R. G« Becolor valus
strip.setPixelColor{i,strip.Coloxr(R,G,B));
//Light wWs2812
strip.show() ;
delay(30);
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