_-, .Dln . MAKES
GND

»5 2694515A_ Y23

This 10 LED, multi-color arc with pin header and ring connectors, is designed
to work with BBC micro:bit, Raspberry Pi Pico, ESP32 and Arduino.

* 10 individually controllable LEDs (brightness and color)

*  4mm ring connector for BBC micro:bit and Adaftruit Circuit
Playground boards

*  Pin Header connector for other microcontroller boards

* Reverse polarity protection

*  Power indicator LED

*  Compatible with Adafruit and other addressable LED libraries

* 3.3V and 5V operation

Instructions version la.
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ASSEMBLY

If you are using the LED Arc with a micro:bit, or other devices that use alligator
clips, there is no assembly to be done. The board is ready to use.

If, on the other hand, you plan to connect to the LED Arc using the pin headers
(supplied), then you will need to solder the supplied header pins into place.

2694515A_Y230._241022
AR -
\c P ,

S

If you want to mount the LED Arc in an enclosure, and the LEDs are going to be
against a front panel of some sort, then it's best to push the short end of the right-
angle header pins through from the bottom of the LED Arc and solder on the top (as
shown above) — as this will make it easier to attach leads.

Tip: When soldering the pins, sometimes a piece of adhesive putty is useful to keep
the pins in position until the first pin is soldered.

The mounting holes are designed to take 2M5 (2.5mm) diameter screws.
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UsiING THE LED ARc

The Vin and GND connections of the LED Arc can be connected directly to the
voltage output pins of whatever microcontroller board you are using. This can be
either 3.3V or 5V, but if you have both on your board choose 5V for optimum
brightness.

The LED Arc's blue component of light will start to dim if the supply voltage drops
below 3.3V, so although the device will still function at 3.3V or even the 3.0V of a
micro:bit, lower supply voltages than 3.0V will not produce a full range of colors.

B Din MAKES
GND 7
2694515A_
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DOWNLOADING THE EXAMPLES

To download the ZIP archive containing example programs for all platforms, visit
https://github.com/monkmakes/led_arc in your browser.

Examples for the BBC micro:bit are also available, but they are in makecode not on
github. Skip to the next section if you are using a BBC micro:bit.

@ led_arc Pubic © Unwatch 2

¥ main ~ ¥ 1Branch 0 Tags Q Go to file t Add file ~

Local Codespaces
. simenmonk first commit
[ Clone @
I examples first commit
HTTPS SSH  GitHub CLI
B img first commit
https://github.com/monkmakes/led_arc.git 0
[ .DS_Store first commit =
Clone using the web URL.
[ .gitignore Initial commit
[} LICENSE Initial commit £ Open with GitHub Desktop
[ README.md first commit [5) Download ZIP
[0 README  Z[5 MIT license 4

Example code for the MonkMakes LED Arc

This 10 LED, multi-color arc with pin header and ring connectors is designed to work with BBC micro:bit,
Raspberry Pi Pico, ESP32 and Arduino.

Click on the button, select Download ZIP and then extract the downloaded
ZIP archive.

If you are familiar with git and would prefer to download the examples using the
command line, then you can do so with the command:
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$ git clone https://github. com nonkmakes/| ed_arc. git

With the extracted archive, you will find a folder called examples containing folders
called:

e pico — MicroPython examples for the Raspberry Pi Pico

. arduino — Arduino, and other boards that can be programmed with the
Arduino IDE

* esp32 - ESP32 examples
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BBC MICRO:BIT

o
N

&

You will need

To connect to a BBC micro:bit you will need 3 alligator clip leads.

Wiring

Make the following connections between your micro:bit and the LED Arc.
*  GND on the mico:bit to GND (ground) on the LED Arc
» 3V on the mico:bit to Vin (Voltage In) on the LED Arc
e 0 on the mico:bit to Din (Data In) on the LED Arc

Once the GND and Vin connections are made, the LED Arc will be receiving power
from the micro:bit and the orange LED in the MonkMakes logo will illuminate.
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Example Software

You will find a makecode blocks example here:
https://makecode.microbit.org/_cJHbi6f7t24K

The example displays different colors on each of the
LEDs.

[=]

When you follow the link or QR code, you will see a page like this.

E® Microsoft | MakeCode Neopixe| Rainbow  Editcose

O micro:bit n v =

on start

set strip * to NeoPixel at pin P@ = with @ leds as RGB (GRB format) I

strip v show rainbow from o to @

strip + show

Microsoft MakeCode | Terms of Use | Privacy | & Download

appropriate.

The content above is provided by a user, and is not by Mi ft. Report abuse if you think it's not ]

Click on the Edit button, and this will load the makecode project in a normal editor.

BE Microsoft | G micro:bi & < © &

Search.

5 Basic
O Input
@ Music
© Led

set strip v to Neopixel at pin Po v with (€TJ) leds as RGB (GRB format) ~

strip v show rainbow from ° to @

strip v ' show

il Radio
C' Loops
2 Logic
= Variables

E Math

|
I.: Neopixel ’
|
i
i

Download Neopixel Rainbow B

Click on the Download button and follow the instructions, that pop up, to download
the project onto your micro:bit. Your LED Arc should display a pleasing array of
colors.
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makecode Extension

The LED Arc is compatible with most Neopixel LED makecode libraries. | suggest
you use the one indicated below. This is the library embedded in the Rainbow
example that you have just run.

To find it, click on the Extensions button on the makecode editor and then type
Neopixel into the search box.

€ Go Back Extensions ?
Neopixel Q
Lights and Display Software Science Robotics Gaming
Networking |
Home 1
“ |
neopixel ws2812b
A Neo-Pixel package for pxt- A driver for WS2812B LEDs in
microbit MakeCode

Click on the neopixel extension and it will be installed into your makecode editor.

This will add a new entry to the editor's pallet, with lots of blocks for using Neopixel
LEDs.

BE Microsoft | ©microtbit Or- - A < O B

Neopixel

The extension has a very wide
selection of useful blocks for
controlling the LEDs.

et strip~ to Neopixel at pin 70+ with (D) lads as RGB (SR8 format +

to strip = range from () with (@) eds
sho retobon rom @) to €D

strip v show color red

srip = show br reon of @) 0 t0 @D

rro H

ks ®
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The most important block, without which nothing will be displayed, is the first one in
the example code below.

on start

This tells the micro:bit which pin to use (P0) how many LEDs there are on the
display (10) and the color format of the LEDs (choose RGB (GRB format))
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RAsPBERRY Pi1 Pico (2)

You will need

To build this example project you will need the following items:
* A Raspberry Pi Pico, Pico 2, Pico W or Pico W 2.
»  3xfemale to female jumper wires

»  Soldering equipment to attach headers pins to the LED Arc (see Page 3)

Wiring
Make the following connections, using female to female jumper wires, between your
Pico and the LED Arc.

*  GND on the Pico to GND (ground) on the LED Arc

* VSYS on the Pico to Vin (Voltage In) on the LED Arc

* 22 on the Pico to Din (Data In) on the LED Arc
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Once the GND and Vin connections are made, the LED Arc will be receiving power
from the Pico and the orange power LED in the MonkMakes logo will illuminate.

Example Software

In the pico folder of the Examples folder that you downloaded (see Page 5) you will
find a program rainbow.py.

Open it in Thonny, or you preferred MicroPython environment, and run it. Your LED
Arc should display a pleasing array of colors.

Here's the code:

inmport array, time

from machi ne inport Pin

i nport rp2

fromrandom i nport randi nt

NUM LEDS = 10
LED PIN = 22

# Start of Magic programrabl e | O code
@ p2. asm pi o( si deset _i nit=rp2. Pl O QUT_LOW
out _shiftdir=rp2. Pl O SH FT_LEFT, autopul|=True, pull_thresh=24)
def ws2812():
T1 = 2

T2 = 5

T3 = 3
wrap_target ()

| abel ("bitloop")

out (x, 1) . si de(0) [T3 - 1]
j mp(not _x, "do_zero") .side(1) [T1 - 1]
jmp("bitloop") .side(1) [T2 - 1]
| abel ("do_zero")

nop() . si de(0) [T2 - 1]
wrap()

sm = rp2. St at eMachi ne(0, ws2812, freq=8_000_000,

si deset _base=Pi n(LED_PI N))

smactive(l) # Start the StateMachine

pixels = array.array("l", [0 for _ in range(NUM LEDS)])
# End of Magi c progranmabl e | O code

def set_led(led, red, green, blue):
pi xel s[led] = (green << 16) + (red << 8) + blue

def show():
sm put (pi xel s, 8)

def clear():

for i in range(NUM LEDS):
set _led(i, 0, 0, 0)
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show()

def random ze():
cl ear ()
for i in range(NUM LEDS):
set _led(i, randint(0, 50), randint(0, 50), randint(0, 50))

show()
time. sl eep(0.1)

clear()
random ze()

The code makes use of the Pico's programmable GPIO feature to generate the
pulses to set the color and brightness of the LEDs. This code is all contained
between the comments: # Start of Magi ¢ programuabl e | O code and #
End of Magi c programrabl e |1 O code

You don't need to understand this code (which is just as well) to use it, you can
simply add it to your program along with the functions set _| ed and show, which
set the color of a particular LED and tell the LED to update what it's displaying
respectively.

If you want to learn more about programming the Raspberry Pi Pico, then you may
be interested in this book, which is available from Amazon, as well as many Hobby

Electronics suppliers. https://monkmakes.com/book_prog_pico2
The book is also available in Spanish and Italian.

.
Q
R
R
R
b

G

Programming
the Pico B

Simon Monk
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You will need

To build this example project you will need the following items:
*  An ESP32 development board such as the ESP32 Lite shown above
«  3xfemale to female jumper wires

*  Soldering equipment to attach headers pins to the LED Arc (see Page 3)

Wiring
Make the following connections, using female to female jumper wires, between your
Pico and the LED Arc.

*«  GND (labeled G) on the ESP32 to GND (ground) on the LED Arc

+ 3.3V on the ESP32 to Vin (Voltage In) on the LED Arc

* 5on the Pico to Din (Data In) on the LED Arc

Once the GND and Vin connections are made, the LED Arc will be receiving power
from the ESP32 board and the orange power LED in the MonkMakes logo will
illuminate.

Example Software

In the ESP32 folder of the Examples folder that you downloaded (see Page 5) you
will find a program rainbow.py.
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Open it in Thonny, or you preferred MicroPython environment.

Before you can run it, you will need to install the neopixel library onto your ESP32
board. To do this in Thonny, open the package manager from the Tools->Manage
Packages.. menu option and then type neopixel into the search field.

{ Manage packages for MicroPython device @ [dev/cu.wchusbserial1420

neopixel Search micropython-lib and PyPI

<INSTALL> Search results

neopixel @ micropython-lib [=]
WS52812/NeoPixel driver.

[ niptime @ micropython-lib
NTP client.

onewire @ micropython-lib
Onewire driver.

tempfile @ micropython-lib
<No description>

aioble @ micropython-lib
<No description>

aiorepl @ micropython-lib
Provides an asynchronous REPL that can run concurrently with an asyncio, also allowing await
expressions.

Close

Select the search result neopixel and follow the prompts to install the library.

You should now be able to run rainbow.py -- your LED Arc should display a
pleasing array of colors.

Here's the code:

fromtine inmport sleep

from machi ne inport Pin
fromrandom i nmport randi nt
from neopi xel inport NeoPi xel

NUM LEDS = 10
pi xel s = NeoPi xel (Pi n(5), NUM _LEDS)

def clear():
pixels.fill((0, 0, 0))
pi xel s.write()

def random ze():
cl ear ()
for i in range(NUM _LEDS):
pi xel s[i] = (randint(0, 50), randint(0, 50), randint(0, 50))
pi xel s.write()
sl eep(0. 1)
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randoni ze()

The code makes use of neopixel library to generate the pulses needed to control
the LEDs. You can read more about the library here:
https://docs.micropython.org/en/latest/esp8266/tutorial/neopixel.html

If you want to learn more about programming ESP32 boards in MicroPython, then
you may be interested in this book, which is available from Amazon, as well as
some Hobby Electronics suppliers. https://monkmakes.com/book_prog_esp32

Programming
ESP32
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You will need
To build this example project you will need the following items:
*  An Arduino Uno or other Arduino board
»  3xfemale to male jumper wires
»  Soldering equipment to attach headers pins to the LED Arc (see Page XX)

Make the following connections, using female-to-female jumper wires, between your
Arduino and the LED Arc.

*  GND on the Arduino to GND (ground) on the LED Arc
* 5V on the Arduino to Vin (Voltage In) on the LED Arc
* 5 o0n the Pico to Din (Data In) on the LED Arc

Once the GND and Vin connections are made, the LED Arc will be receiving power
from the Arduino and the orange power LED in the MonkMakes logo will illuminate.
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Example Software

In the Arduino folder of the examples folder that you downloaded (see Page 5) you
will find a program rainbow.py.

Open it in the Arduino IDE.

@ rainbow | Arduino IDE 2.2.1

,

rainbowino =

1/ Requires A

dafruit NeoPixel library - 1.12.3 installed |

#include <Adafruit_NeoPixel.h>

P
3

4

5 const int PIN = 6;

6 const int NUMPIXELS = 10;
g
8

Adafruit_NeoPixel pixels(NUMPIXELS, PIN, NEO_GRB + NEO_KHZ800);

10 void setup() {

1 pixels.begin();

12 pixels.clear();

13 for (int i=0; i < NUMPIXELS; i++) {
1 pixels.setPixelColor(i, pixels.Color(random(255), random(255), random(255)));
15 pixels.show();

16 delay(100) ;

17 }

18 )

19

20 void loop() {

21y 1 1h,

2

Ln1,Col1 X

Before you can run this example, you will need to install the Adafruit Neopixel
library. To do this, use the Tools->Manage Libraries option to open the Library
Manager.

3 rainbow | Arduino IDE 2.2.1

00  EEEEE—N

LIBRARY MANAGER rainbow.ino

neopixel 1 // Requires Adafruit NeoPixe 1.12.3 installed
2

Type: Al v 3 #include <Adafruit_NeoPixel.h>

Topic:  All v 4

150 v ey 5  const int PIN = 6;

mh 6  const int NUMPIXELS = 10;

7

Adafruit_NeoPixel pixels(NUMPIXELS, PIN, NEO_GRB + NEO_K

Adafruit NeoPixel by
Adafruit
pixels. begin();

fuzing e o aniloe 1% | piets.clear();
STBEWTR Dasel Al PIES 13 for (int i = 0; i < NUMPIXELS; iv+) {
and strip. Arduino library for...
14 pixels.setPixelColor(i, pixels.Color(random(255), ra
Mare info
15 pixels.show();
1123 v STALL 16 delay(160);
17 ¥
18}
19
Adafruit TiCoServo by 20 void loop() {
Adafruit 21 ¥
2

Use NeoPixels and servos in the
same Arduino sketch (with
caveats) Use NeoPixels and..
Maore info.
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Scroll down the list of search results until you find the library called just Adafruit
Neopixel and install the library.

You should now be able to upload the rainbow sketch to your Arduino -- your LED
Arc should display a pleasing array of colors.

The Adafruit Neopixel library is fantastically useful library that works with most types
of board that can be programmed using the Arduino IDE. Adafruit have their own

wide selection of NeoPixel displays (https://www.adafruit.com/category/168).
Here's the code:
#i ncl ude <Adafruit_NeoPi xel . h>

const int PIN = 6;
const I nt NUWPI XELS = 10;

Adaf rui t _NeoPi xel pi xel s(NUMPI XELS, PIN, NEO GRB + NEO KHZ800) ;
voi d setup() {

pi xel s. begi n();
pi xel s.clear();

for (int i =0; i < NUWMPIXELS; i++) {
pi xel s. set Pi xel Col or (i, pixels. Col or(randon{255), randon{255),
randon( 255)));
pi xel s. show() ;
del ay(100);

}
void | oop() {
¥

If you want more resources to help you on your Arduino and electronics journey,
you might enjoy some of these books, from the author of these instructions.

P i Programming Make
rogrammin ”

Ard%lino‘ - Arduino Action

Getting Started Next Steps ;? !

with Sketches Going Further

with Sketches E
PR o

30 Arduino

Projects far the

EVIL EENILS

Movement, Light,and Sound with,
andRaspberry Pi
Monk
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TROUBLESHOOTING

Problem: The orange power LED in the MonkMakes logo on the LED Arc does not
light.

Solution: Make sure that the power connections are good. If you have a
multimeter, set it to it's 20V range and test the voltage between GND and Vin on the
LED Arc's ring connectors.

Problem: The Power LED lights, but none of the Neopixels are lit.

Solution: Check that the lead between your LED Arc and microcontroller is going to
the GPIO pin that you are using in the code. Sometime jumper and alligator leads
fail, so try a different lead.

SUPPORT

You can find the Product's information page here: https://monkmakes.com/led_arc
including a datasheet for the product.

If you need further support, please email support@monkmakes.com.

Page 20


mailto:support@monkmakes.com

As well as this board, MonkMakes makes all sorts of kits and gadgets to help with
your electronics projects. Find out more, as well as where to buy here:
https://monkmakes.com

You can also follow MonkMakes on Instagram where we are monk_makes_Itd and
on our Facebook page: https://www.facebook.com/monkmakes/

Mosfetti: https://monkmakes.com/mosfetti.html
Electronics Kit 1 for Pico: https://monkmakes.com/pico_kit1.html
Breadboard for Pico: https://monkmakes.com/pico_bb.html

llluminata:https://monkmakes.com/illuminata.html

Pico Proto PCB: https://monkmakes.com/pico_proto.html
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