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1. Kit Description

micro: bit is a powerful hand-held, fully programmable, computer designed
by the BBC. It is only half size of a credit card, available for children’s
programming education. Onboard comes with Bluetooth, accelerometer,
compass, three buttons, 5x5 LED matrix, USB interface, connection pins. In
order to learn micro bit more easier, we particularly make this kit, in which
includes a keyestudio sensor shield fully compatible with micro bit and other
commonly used sensor modules. In addition, this sensor kit also provides
various learning projects for you, including wiring diagram, source code and
more. It can help you make learning easy and fun to enjoy the programming.

2. Kit List
No. Component Quantity Picture
1 Keyestudio Micro bit ’ TE» E
Sensor Shield V2 S %
5 keyestudio Digital ’
White LED Module
3 keyestudio Piranha ’
White LED Module
4 keyestudio 3W LED ’
Module
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http://microbit.org/guide/features/

keyestudio RGB LED

5
Module
5 keyestudio Analog
Temperature Sensor
7 keyestudio Photocell
Sensor
8 keyestudio Analog
Sound Sensor
9 keyestudio Analog
Rotation Sensor
10 keyestudio Passive
Buzzer module
11 keyestudio Digital
Buzzer Module
12 keyestudio Digital A= ..
Push Button \ 4
13 keyestudio Digital Tilt
Sensor . Keyestudio
14 | Kkevestudio Photo .

Interrupter Module

L—— IR_Suitch
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keyestudio Capacitive

ajnpow yono|

15
Touch Sensor
Keyestudio Traffic A it
16 g venose X2
Light Module & | S
17 keyestudio Hall
Magnetic Sensor
18 keyestudio Line
Tracking Sensor
keyestudio Infrared
19 Obstacle Detector
Sensor
20 keyestudio PIR
Motion Sensor
o1 keyestudio Flame
Sensor
keyestudio Crash
22
Sensor
23 keyestudio Analog
Gas Sensor
o4 keyestudio Analog

Alcohol Sensor
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keyestudio Reed

25
Switch Module
26 keyestudio Water
Sensor
o7 keyestudio Soil
Humidity Sensor
keyestudio LM35
28 | Linear Temperature
Sensor
29 Keyestudio
Vibration Sensor
30 keyestudio Thin-film
Pressure Sensor
keyestudio
31 GUVA-S12SD 3528
Ultraviolet Sensor
30 keyestudio 1602 12C
Module
keyestudio
33 | TEMT6000 Ambient
Light Sensor
34 HC-SR04 Ultrasonic

Module
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keyestudio Joystick

35
Module
36 keyestudio Micro
Servo
37 keyestudio Single o | ¥
Relay Module O - R
L 3
38 keyestudio Steam
Sensor
39 F-F Dupont Jumper
Wire 40pin
40 USB Cable
41 Premium Battery

Case 6-cell AA
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3. micro:bit Driver Installation

Next, let’s intall the driver for micro:bit main board.
1) First of all, connect the micro:bit to your computer using a USB cable.

2) Then, double click the_driver software to install it. Here you can click the

icon below to download it.

=

mbed_ush 202
0 w04 1212

% WinRAR self-extracting archive | = | &J

Extracting files to temporary folder

.f Fxh'acting from mbed_usb_2020_x54_1212.exe

Extracting mbedSerial_x64.cat

Installation progress

| Pause ] | Cancel

www.keyestudio.com
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3) After that, click Next to continue the installation.

Device Driver Installation Wizard

Welcome to the Device Driver
3 Installation Wizard!

N

This wizard helps you install the software drivers that some
computers devices need in order to work.

To cortinue, click MNext. /

| Cancel

LS

4) Wait the driver installing finished.

Device Driver Installation Wizard

The drivers are now installing._. -.‘-,

=l 7

Please wait while the drivers install. This may take some time to complete.

I

Back = | Cancel

www.keyestudio.com



5) Wait the driver installing finished.

Device Driver Installation Wizard

Completing the Device Driver
% Installation Wizard

3§

The drivers were successfulty installed on this computer.

You can now connect your device to this computer. F your device
came with instructions, please read them first.

| Driver Name Status
w' mbed {mbedSenal x64) .. Readyto use

6) Driver installation completed, then you can right click the “Computer” —>
“Properties™—> “Device Manager”.

= | 5] S |
-Q'-u |j v Control Panel » All Control Panel Items » System hd |+y | | Search Con... O |
File Edit View Tools Help
Control Panel H ®-
ontrol Panel Home : L2 ; [
/ View basic information about your computer
'&I Windows edition
¥/ Remote settings Windows 7 Ultimate
¥ System protection Copyright © 2009 Microsoft Corporation. All rights
'&' Advanced system settings reserved. =
Service Pack 1
System
Rating: E '-_!!! Windows Experience Index

See alto Processor: AMD Athlonitrm) I X4 630 Processor 2,80 GHz

KefionC onter Installed memeory (RAM): 400 GB (3.75 GB usable)

Windows Update System type: 64-bit Operating System

Peitsimanca ot and Pen and Touch: Ma Pen or Touch Input is available for this Display

Tools

OEM Info :
10
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You can check the detailed Ports information shown as below.

=4 Device Manager

File Action View Help

o= mEH=

| s

4 = TTYDL-20160701M

b /M Computer

yu Disk drives

. M Display adapters

:i> £ Human Interface Devices

I -igg IDE ATASATAPI controllers

bEB Keyboards

v,ﬂ Mice and other pointing devices
& Monitors

b I‘TW Metwork adapters
JEI| Portable Devices
JZ Ports (COM & LPT)

-4'%" mbed Serial Port (COM45) I
ponTd BEED (ComML)
?-B Processors

I -4 Sound, video and game controllers
i -gM Systemn devices

| SR~ S

[ i Universal Serial Bus controllers

www.keyestudio.com

11




4. micro:bit Example Use

Step 1: Connect It
Connect the micro:bit to your computer via a micro USB cable. Your micro:bit
will show up on your computer as a drive called 'MICROBIT".

Step 2: Program It
Using micro bit MakeCode Block editor https://makecode.microbit.org/, write
your first micro:bit code. You can drag and drop some example blocks and
try your program on the Simulator in the Javascript Blocks Editor, like in the
image below.
O micro:bit B Projects g Share

ik Blocks {} JavaScript

Search... Q
on start
22 Basic E(:I led enable
@ mplﬂ g2 forever
@ Music £ show leds
O .
© Led :
.l Radio
C' Loops
% Logic ;
— . H show leds
BE - & ¢ % = Variables e 0
B Math (1 W
B & 5 8 (
Iv Advanced B 85 8 8

0O ® 0
g2 pause (ms) 1686
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Click the JavaScript, you can see the corresponding program code. Shown
as below figure.

@micro:bit B Projects e Share & Blocks | {} JavaScript

1 led.enable(true)

$2 Basic )

2 basic.forever(() => {
© Input 3 basic.showLeds("
@ Music 4 S E

5 #FH#EHEH
© Led 6 #HEHFH
il Radio 7 < BB &

8 AU S
C' Loops 9 3y
% Logic 18 basic.pause(1060)

11 basic.showleds(’
= Vvariables 12 R

Y e 14 #4848
I v Advanced 15 *EEHA
17 >y

18 basic.pause(1060)

19 })

20

Step 3: Download It

Click the Download button in the editor. This will download a 'hex' file, which
is a compact format of your program that your micro:bit can read.

Here you can name the project as LED1, then click “Save”. Shown below.

Save

< Download LED1

Once the hex file has downloaded, copy it to your micro:bit just like copying a
file to a USB drive. On Windows you can right click the file and choose "Send
To—MICROBIT."

@ <& Download LED1 E

L microbit-LED1.hex o

www.keyestudio.com b



| Compressed 2016-10-10 12:00 I7f4==
| Documents 2016-10-10 12:00 I0i8E
. Music 2016-10-10 12:00 =74
| Programs 2016-10-10 12:00 o=
| Video 2016-10-10 12:00 off=
| | microbit-getting-started 2017-11-28 10:43  HEX 374& 558 KB I'/
L[] microbit LED1 2017-12-13 15:15  HEX 308 560 KB
&Y watch 2016-10-10 12:09 HTM 30f% 158 KB

Step 4: Play It
The micro:bit will pause and the yellow 5*5 LED on the back of the micro:bit
will display the images while your code is programmed.

You can power it using USB cable or battery. The battery holder need to
connect two 1.5V AA batteries. Shown below.

www.keyestudio.com 14



5. micro:bit Pins

Before getting started with the following projects, first need to figure out each
pin of micro:bit main board. Please refer to the reference diagram shown
below.

MOs!
Mmiso SPI1

SCK

ANALOG IN »

ONB
LED Col 3 ANALOG IN P10
LED Col 7

ANALOG IN »

LED Col 8 {‘

LED Col 9
I L B ON A

) LED Col 2 ANALOG IN

9 1 < ANALOG IN D)
h l ¥

of LEDCol1 Hanaoc i ].m

The BBC micro:bit has 25 external connections on the edge connector of the
board, which we refer to as ‘pins’. The edge connector is the grey area on
the right side of the figure above. There are five large pins, that are also
connected to holes in the board labelled: 0, 1, 2, 3V, and GND. And along the
same edge, there are 20 small pins that you can use when plugging the BBC
micro:bit into an edge connector.

Note that it read from the BBC micro:bit official website. More reference you
can click the link below:

www.keyestudio.com Is



BBC micro bit Pins: http://microbit.org/qguide/hardware/pins/

BBC micro:bit website: http://microbit.org/
Micro bit MakeCode Block Editor: https://makecode.microbit.org/
Meet micro:bit starter programming: http://microbit.org/quide/

BBC micro:bit Features Guide: http://microbit.org/quide/features/

BBC micro:bit Safety Warnings: http://microbit.org/quide/features/
BBC micro:bit Quick Start Guide: http://microbit.org/quide/quick/

5*5 LED display

www.keyestudio.com
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http://microbit.org/guide/quick/

Bluetooth
antenna

......

M26M7V

compass Chip

accelerometer:

After mastering the basic information of BBC micro:bit, in the following part
let's move on to programming projects. Use this small board with keyestudio
micro bit sensor shield and other sensor modules to make some interactive
experiments. Play it and learn it. Enjoy your wonderful time!

www.keyestudio.com 7



6. Installing Arduino Software

When you get the UNO development board, first you should install the
software and driver of Arduino. Here you can browse the ARDUINO website

at this link, https://www.arduino.cc, pop up the following interface.

0.0,

ARDUINO

BLOG
WHAT IS ARDUINO? -

CREATE.
SHARE.WIN!

We're giving away
a free MKR board to
the most viewed project

THE MKR FAMILY GETS BIGGER

Hub each month.

DONATE -

Then click the SOFTWARE on the browse bar, you will have two options
ONLINE TOOLS and DOWNLOADS.

QNS SOFTWARE EEETLIT ¢

DOWNLOADS
Click DOWNLOADS, it will appear the latest software version of ARDUINO
1.8.5 shown as below.

www.keyestudio.com '
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Download the Arduino IDE

Windows installer, for Windows XP and up
Windows zip file for non admin install

ARDUINO 1.8.5 Windows app Requires Win 81 0r 10

The open-source Arduino Software (IDE) makes it easy to Get B8

write code and upload it to the board. It runs an i

Windows, Mac 05 X, and Linux. The environment is 5
% written in Java and based on Processing and other open- Mac OS X107 Lion or newer

source software,

This software can be used with any Arduino board. Linux 32 bits

Refer to the Cetting Started page for Installation Linux &4 bits

instructions. Linux ARM

Release Notes
Source Code
Checksums (sha512)

In this software page, on the right side you can see the version of
development software for different operating systems. So ARDUINO has a
rather powerful compatibility. You should download the software that is
compatible with the operating system of your computer.

In our project, we will take WINDOWS system as an example here.

First click Windows Installer, you will get the following page.

Windows installer, for Windows XP and up
Windows ziP file for non admin install

Windows app Requires Win 81 0or 10

Get 58

Mac OS X 10.7 Lion or newer

Linux 22 bits
Linux 64 bits
Linux ArMm

Release Notes
Source Code
Checksums (5ha512)

www.keyestudio.com Y



Contribute to the Arduino Software

Consider suppaorting the Arduino Software by contributing to its development. (US tax payers, please note this
: Y

FuALIr contribition W he t1ead
WV Y AT LOTTLE DAL WY DEe uUsed.

5]

SINCE MARCH 2015, THE ARDUINOC IDE HAS BEEN DOWNLOADED [REEcREppnE
TIMES. (IMPRESSIVE!) NO LONGER JUST FOR ARDUINO AND GENUINO

BOARDS, HUMDREDS OF COMPANIES AROUND THE WORLD ARE USING THE IDE
ES, CLONES, AND EVEN

TO PROGRAM THEIR DEVICES, INCLUDING COMPAT.

COUNTERFE HELP ACCELERATE ITS DEVEL ENT WITH A SMALL
CONTRIBUTION! REMEMBER: OPEN SOURCE IS LOVE
$3 $5 $10 $25 $50 OTHER

JUST DOWNLOAD CONTRIBUTE & DOWNLOAD

Click JUST DOWNLOAD, and when the ZIP file is downloaded well to your
computer, you can directly unzip the file and then click the icon of ARDUINO
program to start it.

Installing Arduino (Windows)

Install Arduino with the exe. Installation package. Here we provide you with
Arduino-1.5.6-r2-windows package, you can directly click the icon to install it.

"

=

@ Arduino Setup: License Agreement =

Wi Please review the license agreement before installing Arduino, If you
°.0) accept all terms of the agreement, dick I Agree.

I',:"NU LESSER GEMERAL PUBLIC LICEMSE &
Version 3, 29 June 2007 b=
Copyright (C) 2007 Free Software Foundation, Inc. <httm://fsf.orgf=

Everyone is permitted to copy and distribute verbatim copies of this license
document, but changing it is not allowed.

This version of the GMU Lesser General Public License incorporates the terms
and conditions of version 3 of the GNIU General Fublic License, supplemented
by the additional permissions listed below.

Cancel | Mullsoft Install System 3.0 = || 1Agree

L _— -

www.keyestudio.com 20
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Click "I Agree”to see the following interface.

&8 Arduino Setup: Installation Options [""‘:" =

% Chedk the components you want to install and uncheck the components
[o.0) you don't want to install. Click Next to continue.

Select components to install: Install Arduino software
Install USE driver
Create Start Menu shortout
Create Desktop shartout
Associate .ino files

Space reqguired: 420.6MB

Sk
Cancel | Mullsoft Install System v3,0 < Back “ Mext = il
Click "NMext”. Pop up the interface below.
8 Arduino Setup: Installation Folder ["'-:'“ = :

% Setup will install Arduing in the following folder. To install in a different
.0l folder, dick Browse and select another folder, Click Install to start the
installation.

—Destination Folder

im Browse. .. I ‘

Space required: 420,6MB

Space available: 44.6GE i
Cancel | Mullsaft Inskall Systern 3,0 < Back | Install \
—— ——

You can press Browse... to choose an installation path or directly type in the

www.keyestudio.com 2!



directory you want.
Then click “Install” to initiate installation.

r@ Arduino Setup: Installing |p|:mq:|=| |~.

Extract: cclplus.exe

>

i Show details

Cancel | Mullsaft Install System w30 = Back | Close

Wait for the installing process, if appear the interface of Window Security,
just continue to click Install to finish the installation.

r@ Arduino Setup: Completed l'!'!ﬁ"i""“i"LﬂHqM

E@ anpleted

Show details |

www.keyestudio.com 2



All right, up to now, you have completed the Arduino setup! The following
icon will appear on your PC desktop.

&

Aaehil

Double-click the icon of Arduino to enter the desired development
environment shown as below.
8 sketch_may20a | Arduino 1.8.5 l =R X .

File Edit Sketch Tools Help

sketch_may20a

woid setup(} { )

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

1

woid loop O { ‘

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

Arduino/Genuine Uno on COMS

Installing Driver
Next, we will introduce the driver installation of UNO R3 development board.
The driver installation may have slight differences in different computer

systems. So in the following let’s move on to the driver installation in the WIN
/ system.

www.keyestudio.com >



The Arduino folder contains both the Arduino program itself and the drivers
that allow the Arduino to be connected to your computer by a USB cable.
Before we launch the Arduino software, you are going to install the USB
drivers.

Plug one end of your USB cable into the Arduino and the other into a USB
socket on your computer.

When you connect UNO board to your computer at the first time, right click
the icon of your "Computer” —>for "Properties™—> click “"Device manager”,
under “Other Devices”, you should see an icon for *Unknown device” with a
little yellow warning triangle next to it. This is your Arduino.

— anager | ....... _..._f
i File Action VWiew Help i

i
e m Hm| &

4 g 1306-PC
@ Batteries
£} Bluetooth Radios
‘M Computer

o Disk drives

B Display adapters

ey DVD/CD-ROM drives
;- &% Human Interface Devices
g IDE ATASATAP] controllers
‘:‘ Imaging desvices
= Keyboards
5] Memary technology driver
/| Mice and other pointing devices
K Monitors
E-' Metwork adapters
5 Other devices

i U Unknown device
B} Processors
& Sound, video and game controllers
M Systern devices
¥ Universal Serial Bus controllers

Then right-click on the device and select the top menu option (Update Driver
Software...) shown as the figure below.

www.keyestudio.com #



= D Manage

R

FHe Action View Help
e T HT & BMS

4 g4 1306-PC
i -& Batteries
! Bluetooth Radios
[ (M Computer
I = Disk drives
| B Display adapters
i iy DVD/CD-ROM drives
B $5 Human Interface Devices
i g 1DE ATA/ATAP] controllers
i %5 Imaging devices
[ == Keyboards
I+ 7] Memory technology driver
¢/ Mice and other pointing devices
B Monitors
[+ -K¥ Metwork adapters
4 -5 Other devices

i hl.]nhmn !

b e I Update Drver Software...

I % Sound, video Disable

[ M Systam devic Uninstall

[ - Universal Ser
Scan for hardware changes
Properties

Launches the Update Driver Software Wizard for the selected device.

It will then be prompted to either “Search Automatically for updated driver
software” or “"Browse my computer for driver software”. Shown as below. In
this page, select “"Browse my computer for driver software”.

File Action View Help

e |mE Hm| | NS

a =) 1306

s

\-\\‘::f! 1 Update Driver Software - Unknown Device

How do you want to search for driver software?

# Search automatically for updated driver software
Windows will search your computer and the Internet for the latest driver software
for your device, unless you've disabled this feature in your device installation
settings.

% Browse my computer for driver software

Locate and install drver software manually, h_____

Al ERpcl i) L RO

25
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After that, select the option to browse and navigate to the “drivers” folder of
Arduino installation.

File Action View Help
s || EHT & &S
43 1306

b

I @ ' Update Driver Software - Unknown Device
Browse for driver software on your computer

Search for driver software in this location:
A 6N SR drivers

[¥] Include subfolders

oo
[ ]
1
L |
bk
v U5
b g
v-8
-
:_:'p

X

<+ Let me pick from a list of device drivers on my computer
This lst will shiow installed driver software compatible with the device, and all driver
software in the same category as the device.

apil .

Click “Next” and you may get a security warning, if so, allow the software to
be installed. Shown as below.

= Device M: o R

File Action View Help

e m| 0 Hm 8BRS

o !30&- 52
9 B
[ B B l\_)J J Update Driver Software - Unknown Device
- C i ———
e 7 '.Q Windows Secunty —ie
I D
L~ ]
- Installing driver software... _— = B _
i g' 9 Ij(l Windows can't verify the publisher of this driver software
il -
[» 9;" H ‘4
ca 1D
I 5 on'tins is driver software
I Ing 2+ Don'tinstall this d frw
R ==R .0 You should check your manufacturer's website for updated driver software
- EIM far your device.
L n M
R nstall this driver software anywa
M & Install this d o yway
[N Only install driver software obtained from your manufacturer's website or
4-n O dise. Unsigned software from other sources may harm your computer or steal
+-p ; :
£ " information,
[ ﬂ Py
-2 5d (v Seedetails &
= : —
p-g U
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Once the software has been installed, you will get a confirmation message.
Installation completed, click “Close”.

File Action View Help
= m|EH HEl & E RS
4 = 1306-PC

| 4 Batteries

[ Bluetooth Radios

1 {8 Computer
| I+ g Diske drives et Update Driver Software - Arduine UNO R3 (COM3)
1+ B, Display adapters

13 DVD/CD-ROM drives :
= -

b {1 Human Inteiface Devices Windows has successfully updated your driver software

I &g IDE ATA/ATAPI controllers

b % Imagang devices Windows has finished installing the dnver software for this device:

» = Keyboards

[ =] Memaory technology driver

[ ﬂ Mice and other pointing devices - Arduine UNO R3
1+ & Monitors o

¥ Network adapters
-5 Other devices
il Unknown device
1 B Processors
[+ % Sound, wideo and game controllers
1 g8 System devices
1~ § Universal Serial Bus controllers

1 =
L L

Up to now, the driver is installed well. Then you can right click "Computer”

—>"Properties™—>"Device manager”, you should see the device as the
figure shown below.

[T |
File Action View Help
T E I T L
4 4 1306-PC
| <@ Batteries
I Bluetooth Radios
|+ {M Computer

b =g Disk drives
& Display adapters
b il DVDYCD-ROM drives
[ I}i Human Interface Devices
Cg IDE ATA/ATAP] controllers
I ..‘é, Imaging devices
I = Keyboards
i+ 7] Memary technology driver
b P Mice and other pointing devices
i+ & Monitors
E¥ Metweork adapters
Y% Ports (COM & LPT) —5

!‘z Arduine UMO 3 (COM3) | |¢l——"'——-—"

roCessors

I+ & Sound, video and game controllers
[ 4M Systern devices
[ - i Universal Serisl Bus controllers
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7. Example Projects

Project 1: Hello world

Overview
This project is very simple. You can use only a micro:bit main board and a
USB cable to display the “Hello World!”. It is a communication experiment
between the micro:bit and PC. This is an entry experiment for you to
enter the programming world of micro bit.
Note that need to use a serial communication software, Arduino IDE. In
the above part, you can check the detailed use of Arduino IDE.

Component Required:
» Micro:bit main board*1
» USB cable*1
Note: micro:bit main board is NOT Included in the kit. Please prepare it by
yourself.

Connect It Up
Connect the micro:bit to your computer via a micro USB cable.
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Test Code

If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit
blocks. Then you can directly enter the https://makecode.microbit.org/ to
edit your project program. Below is an example code we have done for you
as reference.

After wiring, send the above code to your micro:bit, then open Arduino IDE.

Example Result

ile Edit Sketch Help
v B Auto Format Ctrl+T

Archive Sketch
Fix Encoding & Reload

void setup() { Serial Monitor Ctrl+Shiftem =
{f put your seq

sketch_dec?5a

| Board 2l
} Port ¥ COMA45

void laep O { Programmer »

/I put your maj Burn Bootloader
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Then open the serial monitor, set the baud rate as 115200 (beacuse the

USB-to-serial communication buad rate of micro:bit is 115200).

sketch_dec25z | Arduino 1.5.6-r2 —' C=tRed X"
'_File Edit Sketch Tools Help

Serial Monitor

sketch_dec2ba

void setup() { -

{f put your setup code here, to rum once:

)

void loep() {

ff put wour main eode here, to run repeatedly:

Arduing Uno on CORMSS

Enter an “R” and click “Send”, you should see “Hello world!” is displayed on
the monitor. Shown below. Congrats! The first simple program is finished.

Hello, world!
Hello, world!
Hella, world!
Hello, world!

\

E_‘!mtoscroll o line ending v- 115200 baund
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Project 2: LED Blink

Overview

The LED blink is one of the more basic experiments. In the above

example use of micro:bit, we have mentioned the 25 LED display of

micro:bit. In this project, you will learn how to control an LED blink using a

keyestudio digital white LED module and micro:bit sensor shield. Before

testing, you should first turn off the 5*5 LED function of micro:bit.

Component Required:

>

YV V V V

Micro:bit main board*1

Keyestudio Micro bit sensor V2 shield*1
USB Cable*1

keyestudio Digital White LED Module*1
Dupont jumper wire*3

Component Introduction

Keyestudio Micro bit Sensor V2 Shield:

This shield is very easy for microbit wiring. It breaks out the P10 ports in the
form of 3Pin (GND, VCC, PI0), easy to connect other sensor modules. Also
with communication interfaces, like serial port. 12C and SPI pin headers.

You can power the shield via USB connection or external DC power jack

(DC7-9V). If power the sensor module, you can control it via two cap V1
and V2 on the shield, with DC3.3V and 5V.
Power the sensor shield with DC 7-9V, and this shield can power the

micro:bit and other sensor modules, pretty convenient.

31




keyestudio Digital White LED Module:
This white LED light module is ideal for Arduino starters. It can be easily
connected to 10/Sensor shield. It enables some light-interactive works.

Specifications: 7
« Type: Digital LD ¢ &
3@ ="
. PH2.54 socket %&\Quu
e Size: 30*20mm e
. Welght 3g Keyestudio

Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield. Then connect
LED module to microbit sensor shield, connect the S pin to S pin header, +
pin to V1 header, - pin to ground header.

‘olpn)sakay
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Test Code

If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to

edit your project program. Below is an example code we have done for you
as reference.

on start

Example Result
Done wiring and powered up, send the code to MICROBIT, you will see an
LED blink on the module, with an interval about one second.
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Project 3: Breath

Overview
The light breath experiment is a little bit similar to the previous project.
This time we connect the keyestudio Piranha LED module to the sensor
shield. Connect the Signal pin of LED module to PO of micro:bit. From the
Pinout diagram of microbit, you can get the PO can be used as Analog IN.
This lesson you will learn how to control the brightness of LED on the
module, gradually becoming brighter and dimming, just like the LED is
breathing.

ik '"_. Reserved: accessibility pl2
TR BUT[ONB ﬁ P11
L—*——‘ P10

l: _LEDC | 8

LED Col 9 P6
L*l sun'on A _

P5
o{_LED Col2 oo -7

:
TEDCol1

Component Required:
» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
» keyestudio Piranha LED Module*1
» Dupont jumper wire*3
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Component Introduction

Keyestudio Piranha LED Module:

This keyestudio Piranha LED module has the same function as keyestudio
digital white LED module. The difference between them is the appearance
and brightness of LED on the module.

Keyestudio

Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield.

Then connect LED module to microbit sensor shield, connect the S pin to
SO0 pin header, + pin to V1 header, - pin to ground header.

‘olpn}sakay
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Test Code
If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to

edit your project program. Below is an example code we have done for you
as reference.

222 forever

analng write pin (RS

pause (ms) ﬂ

Example Result

Done wiring and powered up, send the code to MICROBIT, you should
finally see an LED on the module gradually become brighter, then
gradually dim, circularly just like the LED is breathing.
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Project 4: Blink and Breath

Overview
In this project, we combine the project 2 and project 3. You will learn how
to control the LED on the module blink for two times, then breath for two
times, circularly. This time we use keyestudio 3W LED module, which has
high brightness and can be used as illumination.

Component Required:
» Micro:bit main board*1
Keyestudio Micro bit Sensor V2 Shield*1
USB Cable*1
keyestudio 3W LED Module*1
Dupont jumper wire*3

YV V VYV V

Component Introduction
Keyestudio 3W LED Module:
This LED module is of high brightness because the lamp beads it carries i
s 3w. You can apply this module to Arduino or other projects, ideal for
Robot or search and rescue application. For example, intelligent robots can
use this module for illumination purpose.

Please note that the LED light can't be exposed directly to human eyes for
safety concerns.

Specifications

Color temperature: 6000~7000K
Luminous flux: 180~210Im
Current: 700~750mA

Power: 3W

Light angle: 140 degree

Working temperature: -50~80°C
Storage temperature: -50~100°C
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High power LED module, controlled by 10 port of microcontroller
1O Type: Digital
Supply Voltage: 3.3V to 5V

Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield.Then connect
3W LED module to micro:bit sensor shield, connect the S pin to S pin
header, + pin to V1 header, - pin to ground header.
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Test Code
If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to

edit your project program. Below is an example code we have done for you
as reference.

on start
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Example Result

Done wiring and powered up, send the code to MICROBIT, you should see
the LED on the module firstly blink two times, then breath two times,
circularly.

40
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Project 5: Make a Sound

Overview
In this project, you will learn how to generate a sound with keyestudio
digital active buzzer module. Here you can refer to LED blink, in this
lesson control the buzzer on and off circularly.

Component Required:
» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
» keyestudio Digital Buzzer Module*1
» Dupont jumper wire*3

Component Introduction

Keyestudio Digital Buzzer Module:

It is the simplest sound making module. You can use High/Low level to
drive it. Changing the frequency it buzzes can produce different sounds.
Buzzers can be categorized as active and passive ones. The difference
between the two is that an active buzzer has a built-in oscillating source, so
it will generate a sound when electrified. The buzzer on this module is an
active buzzer.

This module is widely used in our daily appliances like PC, refrigerator,
telephones, timers and other electronic products for voice devices. etc.

Specifications BUZZER =)
Working voltage: 3.3-5v
Interface type: digital
Size: 30*20mm

Weight: 4g
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Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield.Then connect
buzzer module to micro:bit sensor shield, connect the S pin to S7 pin
header (P7 of micro:bit), + pin to V1 header, - pin to ground header.

If input HIGH level to P7 end, buzzer will continue to sound.

‘olpnisaAay
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Test Code
If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to

edit your project program. Below is an example code we have done for you
as reference.

on start

@ digital write pin to ﬂ

Example Result

Done wiring and powered up, send the code to MICROBIT, you should
hear the buzzer module sound and then stop, circularly. It seems like the
sound is interrupted.
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Project 6: Play Music

Overview

In this project, you will learn how to play music with keyestudio passive
buzzer module. We are going to complete two experiments.

One is to directly control the High and Low level input of micro:bit PO end,
set two square waves to control the buzzer sound. The other is to use the
software's own function, input the square waves of different frequencies
and different lengths on the PO end. Finally make the buzzer module play
the song "Ode to Joy". (The input PIO port can only be PO, can not be
other interfaces).

Component Required:
» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
» keyestudio Passive Buzzer Module*1
» Dupont jumper wire*3

Component Introduction

Passive Buzzer Module:

Buzzers can be categorized as active and passive ones. The difference
between the two is that an active buzzer has a built-in oscillating source, so
it will generate a sound when electrified. The buzzer used on this module is
a passive buzzer. A passive buzzer does not have such a source, so DC
signal cannot drive it beep. Instead, you need to use square waves whose
frequency is between 2K and 5K to drive it. Different frequencies produce
different sounds. You can use micro:bit to code the melody of a song, quite

fun and simple. BUZZER o))

g .[:]&

Specifications
Working voltage: 3.3-5V g 7
Interface type: Digital | L '

= Q1
Keyestudio
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Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield.Then connect
passive buzzer module to micro:bit sensor shield, connect the S pin to SO
pin header, + pin to V1 header, - pin to ground header.

‘olpnisakay
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Test Code
If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to
edit your project program. Below is an example code we have done for you
as reference.

Program 1:

on start

| = clear screen

=2 forever

[

="

@® digital write pin [[ZE to n

i pause (ms)

digital write pin [ERS to ﬂ

§ pause (ms) g

‘ wile () 1 6
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Program 2:

on start

forever

— ™

& play
G; play
c; play
e;fplay

& play

O play
o play
© play

& play

& play

© play

@ play

@ play

@ play

@ play

& play

@ play

@ play
@ play
@ play

@ play

@ play

@ play

@ play

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

tone

High E
; High B
High G
High F

High E

High C

High E

[ [ ra [ [ (= (¥ (=
a2 . . ‘ ‘ P 4 i

High D

8]
)

1/2 v It

1/2 v

(8]
'

=
-

[ =
. -

= =
“ <

N
-

(Y o = <] = == | ra (8 )
- 4 4 - 4 - - 4 - 4

[;e]
=
|
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tone High D
tone High E
tone High F

tone High E

fa
=]
3

(5 (= (53 (= (=Y
« - - - -

tone High D

tone High o for

tone High D [Rius

tone for

=
.
o
(=T
=
1]
[}
=
.

tone Low E

s
=
)

tone High E [Riad
tone High 3 for
tone High G [Riy
tone High F [y

tone High E [

.
-
~
~
~
~
=

&
~
~

—
=
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-
~

(= (= [ (53 o
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tone High F [Rid

tone High D Reisy 1/2 » g

tone fo

o
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9 ¢ D ( 9 ¢

tone foi

-~

D (

tone

o
=}
]

tone

D 5 B {

tone

-

[ 12« ]

tone

3 {

by |

VKD be:

-
Q
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tone
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Note: on the MakeCode Block webpage, click the icon EEEEEEN you can
see the frequency of each tone as follows.
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& Blocks {} JavaScript

1 led.enable(false)
2 basic.forever(() => {

Basic

@ Input 3 music.playTone(659, music.beat(BeatFraction.Double))
5 Nisic 4 music.playTone(698, music.beat(BeatFraction.Whole))
5 music.playTone(784, music.beat(BeatFraction.Double))
© Led 6 music.playTone(698, music.beat(BeatFraction.Whole))
o Radio 7 music.playTone(659, music.beat(BeatFraction.Whole))
8 music.playTone(587, music.beat(BeatFraction.Whole))
C Loops 9 music.playTone(523, music.beat(BeatFraction.Double))
% Logic 10 music.playTone(587, music.beat(BeatFraction.Whole))
13 music.playTone(659, music.beat(BeatFraction.Double))
= Variables 12 music.playTone(659, music.beat(BeatFraction.Half))
E Math 13 music.playTone(587, music.beat(BeatFraction.Half))
14 music.playTone(587, music.beat(BeatFraction.Double))
I v Advanced 15 music.playTone(659, music.beat(BeatFraction.Double))
16 music.playTone(698, music.beat(BeatFraction.Whole))
17 music.playTone(784, music.beat(BeatFraction.Double))
18 music.playTone(698, music.beat(BeatFraction.Whole))
19 music.playTone(659, music.beat(BeatFraction.Whole))
208 music.playTone(587, music.beat(BeatFraction.Whole))
21 music.playTone(523, music.beat(BeatFraction.Double))
22 miisir nlavTanal{5R7 micir haat(RaatFrartinn Whnlal)

Example Result

Done wiring and powered up, send the code 1 to MICROBIT, you should
hear two sounds produced from passive buzzer circularly. If send the code
2 to MICROBIT, the buzzer will play the song Ode To Joy! Really amazing.
Right? You can try to change the tone to play other music.
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Project 7: Changing Color

Overview
In this project, we will use a keyestudio RGB LED module. This Common
Anode RGB LED module is a fun and easy way to add some color to your
projects. In our program, we will connect the RGB module to micro:bit,
then control the PO, P1, P2 Analog Input of micro:bit main board. You will
learn how to control the RGB LED on the module firstly show three colors
(Red, Green and Blue), then quickly change the color state.

Component Required:
» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
» keyestudio RGB LED Module*1
» Dupont jumper wire*4

Component Introduction

RGB LED Module:
RGB comes from the initials of three additive primary colors, red, green,
and blue. RGB LEDs are like 3 regular LEDs in one, how to use and
connect them is not much different. They come mostly in 2 versions:
Common Anode or Common Cathode. Common Anode uses 5V on the
common pin, while Common Cathode connects to ground.
This keyestudio RGB LED module is Common Anode. It can be seen as
separate LEDs. LEDs have three different color-emitting diodes that can
combined to create all sorts of colors. This RGB LED module is very easy
for wiring, with a fixed hole that you can mount it on your any devices.

Specifications
Light Color: red, green and blue
Brightness: High

www.keyestudio.com %



Voltage: 5V
Input: digital level

Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield. Then connect
RGB LED module to micro:bit sensor shield, separately connect the B, R,G
pin to PO, P1, P2 Analog Input header, ground pin to ground.

‘01pn}saAay
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Test Code
If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to

edit your project program. Below is an example code we have done for you
as reference.

& led enable

@ analog write pin to ERE

@ analog write pin to REERE
@ analog write pin [EEES to INETRE]

g2 forever

@ analog write pin to n

.'—
® analog write pin (EHED to [ JJEVTTNl g

) pi i I : ]
@ analog write pin [ZIEJ to .|=,

\ @ analog write pin [GZIES to DEIFES
L@- analog write pin to REPES

L@- analog write pin to MEEEE]
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Example Result

Done wiring and powered up, send the code to MICROBIT, you should see
the RGB module firstly show three colors, separately red, green and blue
light. Then change the color quickly and circularly.
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Project 8: Button Control

Overview

When design the circuit, button switch is a commonly used component.

The micro:bit main board has two built-in buttons, however, sometimes

still need to use external button when design the circuit. So in this project,

you will learn how to use our push button module to control 5*5 LED of

micro:bit display different images.

Component Required:

>

YV V VYV V

Micro:bit main board*1

Keyestudio Micro bit Sensor V2 Shield*1
USB Cable*1

keyestudio Digital Push Button*1
Dupont jumper wire*3

Component Introduction
Digital Push Button Module:
This is a basic button module. Buttons are a type of commonly used

components to control electronic devices. Usually they are used as

switches to connect or disconnect circuits to control the operation of

electronic devices or other devices. This module integrates a push button

on it and with three connection pins. It is very convenient for you connect it
to other IO shields.

Features:

Voltage range from 3.3V to 5V
Large button with yellow cap
High-quality connection pin
Clear interface label Keyestudio

Easy to plug and operate
With a fixed hole that you can fix it on any devices
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Specifications:

® Supply Voltage: 3.3V to 5V
® |nterface: Digital

® Dimensions: 30*20mm

® Weight: 49

Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield.Then connect
button module to micro:bit sensor shield, connect S pin to SO pin header, +
pin to V1 header, - pin to ground. Shown below.
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Test Code
If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to

edit your project program. Below is an example code we have done for you
as reference.

screen

® pin [ZED is pressed

show icon
show icon

Example Result
Done wiring and powered up, send the code to MICROBIT. When press the
button on the module, you should see the LED matrix of micro:bit show the

icon like a heart. E Otherwise, it will show the icon like this. n
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Project 9: Tilt Control

Overview
When design the circuit, sometimes you will need to test whether an
object is tilted left or right, so in this case you can use our tilt sensor. In
this project, you will learn how to use our digital tilt sensor to control 5*5
LED of micro:bit display different images.

Component Required:
» Micro:bit main board*1
Keyestudio Micro bit Sensor V2 Shield*1
USB Cable*1
keyestudio Digital Tilt Sensor*1

YV V VYV V

Dupont jumper wire*3

Component Introduction
Tilt Sensor:

This keystudio digital tilt sensor mainly integrates a tilt sensor. The tilt
sensor is a component that can detect the tilting of an object.

The principle is very simple. It mainly uses the ball in the switch changing
with different angle of inclination to achieve the purpose of triggering
circuits. When the ball in tilt switch runs from one end to the other end
because of external force shaking, the tilt switch will conduct, or it will
break.

Specifications:

Supply Voltage: 3.3V to 5V
Interface: Digital

Size: 30*20mm

v Keyestudio

Weight: 3g e
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Connect It Up

Insert the micro:bit into keyestudio micro:bit sensor V2 shield.Then connect
tilt module to micro:bit sensor shield, connect S pin to SO pin header, + pin
to V1 header, - pin to ground. Shown below.

1ihe
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Test Code
If you are not familiar to make code, don't worry. Firstly, you can enter this
link:https://makecode.microbit.org/reference to know more about microbit

blocks. Then you can directly enter the https://makecode.microbit.org/ to

edit your project program. Below is an example code we have done for you
as reference. You can change the icon as you like.
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show icon

Example Result
Done wiring and powered up, send the code to MICROBIT. When tilt the
sensor to the left, you should see the LED matrix of micro:bit show the icon

like a heart. S If tilted to the right, it will show the icon like this.n
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Project 10: Light Interrupter

Overview

In daily life, we often need to implement the function of counting and
speed measurement. How to achieve these functions? You can easily
match photo-interrupter module with microcontroller via code debugging.
In this lesson, we connect a keyestudio photo-interrupter module to
micro:bit sensor shield, then control 5*5 LED of micro:bit show different
images.

Component Required:
» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
» keyestudio Photo Interrupter Module*1
» Dupont jumper wire*3

Component Introduction
Photo Interrupter Module:
A photo-interrupter is a sensor that arranges light-emitting component and
light-receiving component face-to-face and packages them together. It
applies the principle that light is interrupted when an object passes through
th