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1. Description

micro: bit is a powerful, hand-held, and 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 learn
and enjoy the programming easily.

Note: In the experiment, we set V1 and V2 to DC 5V. If set to DC 3.3V, some

experiment can’t be accomplished.

2. Kit List

No. Mode QTY Picture



http://microbit.org/guide/features/
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3. micro:bit Driver Installation

Next, let’s install 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 below link

https://www.dropbox.com/sh/w5mv8mvvuftiOuj/AADTFPTVSNBNOIXQj_3TZ

£
3

mbed_ush 202

8ETa?dI=0 to install it 064122

3) Here you can click the icon below to download it.



ﬁ}f WinRAR self-extracting archive | =1 -E;Q-]

Extracting files to temporary folder

f Fxh'au:ﬁng from mbed_usb_2020_x64_1212.exe

Extracting mbedSerial_x64.cat

Installation progress
- ___N

Pause | | Cancel

4) After that, click Next to continue the installation.

Device Dnver Installation Wizard

N Welcome to the Device Driver
Q‘ Installation Wizard!

This wizard helps you install the software drivers that some

computers devices need in order to woark.

To continue, click MNead. 7

| Cancel

"

5) Wait the driver installing finished.



Device Driver Installation Wizard

The drivers are now installing. ..

¥
:iEaé

7 -

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

| Cancel |

6) Wait the driver installing finished.

Device Driver Installation Wizard

Completing the Device Driver

:& Installation Wizard

The drivers were successfully installed on this computer.

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

! Diriver Mame Status
% mbed {mbedSerial x64) ... Readyto use

B I Finish I| Cancel ]

o

7) Driver installation completed, then you can right click the “Computer” —>



“Properties”—> “Device Manager”.

aﬁlg

Uu - |‘ni » Control Panel » All Control Panel Items » System

- |41 | | Search Con... O |

File Edit View Tools Help

Control Panel Home

& IDevice Manager /
] g

'E;'] Remote settings
'E-;,' System protection
'E}'] Advanced system settings

See also
Action Center
Windows Update

Performance Information and
Tools

View basic information about your computer

Windows editicn

Windows 7 Ultimate

Copyright © 2009 Microsoft Corporation. All rights

reserved,

Service Packl

System
Rating:
Processon
Installed mermory (RAM]):
System type:

Pen and Touch:

OEM Info

m Windows Experience Index

AMD Athlon(tm) I %4 630 Processor 280 GHz

4.00 GB (3.75 GB usable)
64-bit Operating System

Mo Pen or Touch Input is available for this Display

@ -

m

You can check the detailed Ports information shown as below.




= Device Manager =ie

File Action View Help
=m0 HE| & E RS

4 o= ITYDL-20160701M
- y8 Computer

>1_=,| Disk drives

& Display adapters

b Et‘il Hurnan Interface Devices

» g IDE ATA/ATAPI controllers
. Keyboards

ﬂ Mice and other pointing devices
b ._- Monitors

b F Network adapters
B Portable Devices
475 Ports (COM & LPT)

J5" mbed Serial Port (COM45)I
LI EEEL (ComM)

>-B Processors
[» -8 Sound, video and game controllers
1+ -yM Syctem devices

- H Universal Serial Bus controllers

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 'micro:bit'.



Step 2: Program It

Using micro bit MakeCode Block editor https://makecode.micro:bit.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.
Dmicro:bit B= Projects «§ Share & Blocks {} JavaScript
Search... Q
on start
222 Basic E(:n led enable
© miju{ &5 forever
@ Music £22 show leds
o .
© Led 2
.l Radio 00
C' Loops
3¢ Logic ;
— . § show leds
B - & 9 = = Variables ®0®
B Math 000
"N RN
Iv Advanced 00068

0O ® 0
£22 pause (ms) 16868

Click the JavaScript, you can see the corresponding program code. Shown


https://makecode.microbit.org/

as below figure.

Dmicro:bit PB= Projects ef Share & Blocks {} JavaScript

1 led.enable(true)

2 Basic .
2 basic.forever(() => {
@© Input 3 basic.showlLeds("
@ Music 4 CELE
5 ##F#EH#FH
© Led 6 FHHEFH
.l Radio 7 SRE
8 R S
C' Loops 9 2y
% Logic 10 bas%c.pause(leeg)
L basic.showlLeds(
= Variables 12 R T
= E Math 13 B H®HE .
e 14 88y
I v Advanced 15 #HEHH
17 3y
18 basic.pause(1000)
13 1)
20

Step 3: Download It
Click the Download button in the editor. This will download a 'hex' file, which
is @ 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 E

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—micro:bit."



& Download LED1

L1 microbit-LED1.hex s
| Compressed 2016-10-10 12:00 Io{fE
| Documents 2016-10-10 12:00 04k
L Music 2016-10-10 12:00 sI{fE
.| Programs 2016-10-10 12:00 =083
| Video 2016-10-10 12:00 =offs=
| | microbit-getting-started 2017-11-28 10:43  HEX 3r{¢ 558 KB I'/
I [ microbit-LED1 2017-12-13 15:15  HEX 378 560 KB|
&Y watch 2016-10-10 12:09 HTM 3044 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.






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.

Reserved: accessibility ]::12
BUTTON B
— e '

——n [_LED Col 7_] _

| LEDCol8 P7

BUTTON A

- r—‘
[ LEDCol2 H{AnaloGIN] )

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 gray area
on the right side of the figure above. There are five large pins, that are also
connected to holes in the board labeled: 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.

More details, please browse the official website



https://microbit.org/quide/hardware/pins/

6. 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 @ 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

Test Code

on start

led enable false »

serial on data received o
IS IR SR IR TN " Hello,world! "

pause (ms) @l



https://microbit.org/guide/hardware/pins/
http://wiki.keyestudio.com/index.php/Download_Arduino_IDE_and_Install_Driver

Installing Arduino IDE
Double click arduino-1.5.6-r2-windows to start.

Select "I Agree"to accept license agreement.

[ @ Arduine Setup: License Agreement )

Plamta revidw the losnes sorasment bafors instaling Arduino. If you
o scoept ol terms of the agresment, dick [ Agree.

:?IJLEEGEEFLIL“_H_IELICEE &
[Version 3, 29 June 2007
Kopyright (C) 2007 Free Software Foundation, Inc. <hitpe/ifsfgrgl>

Everyons s parmitted 1o copy and dstrbute verbatm copess of thes boense
ldm.nmt but changing it i not allowed.
This version of the GNU Lesser General Public License ncorporates the terms

conditions of verson 3 of the GNU General Public License, supplemented
e addtional permsmsons sted bekow.

Select components to install and click “Next”.

- I
2 Arduing Setup: Instsilation Options [ESEE—)
' Cheedk: the componenits you want & install and uncheds the components |
e you dhont want to restal, Click Next to contrue,
- !
: Selart components to nstal: |
| |
|
Canesl = Bk I: Hawt = I
s |

Click “"Browse” and select another folder. Click “Install” to start the

installation.



| @ Arduin Setup: Installation Folder o

Sehp wil instal Arduine in e following foider. To install in & different
W22 fider, chick Srowee and seiect snother fnider. Dok Instal 1o start the
e

.

Finally, wait for a few minutes to finish.

[ @ Archine Setup: Installing

Example Result

Open Arduino IDE, set well the COM port.



(Fock) Help

Auto Format Cerl+T
Archive Sketch
Fix Encoding & Reload

void setup() { Serial Monitor Ctrl+Shift+M

Board >
t Port ¥ COM45 |
void loep() { Programmer s
// pat your maj Burn Bootloader

Then open the serial monitor, set the baud rate as 115200 (because the

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

sketch_dec25a2 | Arduino 1.5.6-r2 -_-_ L_lﬂl&j
‘| File Edit Sketch Tools Help

Serial Manitar

sketch_dec2aa

void setuap() { -

ff put your setup code here, to rum emce:

t

void leep () {

A put your main code here, to run repeatedly:

Arduine Une on COMAS

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.

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

[ﬂ Eutoscroll o line ending w | 115200 band

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:



Micro:bit main board*1
Keyestudio Micro bit sensor V2 shield*1
USB Cable*1

keyestudio Digital White LED Module*1

YV Vv V VYV V

Dupont jumper wire*3

Component Introduction

Keyestudio Micro bit Sensor V2 Shield:

This shield is very easy for micro:bit wiring. It breaks out the PIO ports in
the form of 3Pin (GND, VCC, PI0), easy to connect other sensor modules.
Also with communication interfaces, like serial port. I2C 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.

Special note: when connect external sensor module to the shield for
working,the operating current of AMS1117-3.3V and NCP1117ST50T3G
chip is too large, so it is easy to get hot. Pay special attention to avoid

touching the two chips and causing burns.
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Test Code

on start

led enable false w

forever

digital write pin PO v to o

pause (ms) (@G

digital write pin PO v to o

pause (ms) (@ILzLl]



Example Result
Done wiring and powered up, send the code to micro:bit, you will see

an LED blink on the module, with an interval about one second.

Project 3: Breath

Overview

The light breath experiment is a little bit similar to the previous project.
This time we connect the keyestudio LED module to the sensor shield.
Connect the Signal pin of LED module to PO of micro:bit. From the
Pinout diagram of micro:bit, 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.

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

Component Introduction

Keyestudio Red LED Module:

This keyestudio red LED module has 3 Pins; - pin is connected to ground,
+ pin is connected to VCC (3.3-5V) , S pin is for signal control; you can

set the High or Low level to control the LED on and off.

Connection Diagram

s
=
(]
~
0]
0
s
c
=
=]

Test Code



on start

led enable false =

forever

while val = < w 1024
do
set val - +to val = + v o

analog write pin P06+ to val e

pause (ms) o

while val = > w o
do
set val -+ to val = - - o

analog write pin PO v to

pause (ms) o

Done wiring and powered up, send the code to micro:bit, you should
finally see an LED on the module gradually become brighter, then

gradually dim, circularly just like the LED is breathing.

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

YV Vv V VYV V

Dupont jumper wires

Component Introduction

Keyestudio 3W LED Module:

This LED module is of high brightness because the lamp beads it carri
es is 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 SEcaifeC!

s for safety concerns.

Connection Diagram



Test Code

on start

led enable false =

forever

repeat o times

do
digital write pin PO * to °

pause (ms) (@LLE]
digital write pin P8 » to o

pause (ms) (RG]

repeat o times

do
while val =

do
set valw to valw

analog write pin Pe v to valw

pause (ms) °

while val = >w o
(]
set valw to wvalw -w o

log write pin P@* to valw

pause (ms) °




Done wiring and powered up, send the code to micro:bit, you should
see the LED on the module firstly blink two times, then breath two

times, circularly.

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 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.



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

Connection Diagram

9

A

s
~
®

~

(1]
w
"
c
=
(=]

Test Code



on start

led enable false =

forever

digital write pin P7 v +to o

Done wiring and powered up, send the code to micro:bit, you should
hear the buzzer module sound and then stop, circularly. It seems like

the sound is interrupted.

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

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 ¢ BUZZER =)

| o

produce different sounds. You can use micrc
L = “a -

song, quite fun and simple. | i

Keyestudio

Connection Diagram



Test Code

Program 1:

on start

led enable false »

forever

while i <w

digital write pin PO+ to °

pause (ms) o

digital write pin PO v to o
pause (ms) o
set iiwd ctol 1w +w e

set 1w too
pause (ms)

while

pause (ms) o

set ie to




Program 2:

on start

led enable

false v

forever

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

play

a -
E
i
-
-
=
-
-

o
L
i
*

tone

-

tone (LN for

tone for

tone (CITGRD for

tone

tone

tone for

tone ((ITLR for

a»

tone (IELRLY for

tone ((TTLRY for
tone (ZEORS ror

@D -

iz

1/2 v beat

-

1w

1/2 v beat

1/2 v beat




Note: on the MakeCode Block webpage, click the icon , you

can see the frequency of each tone as follows.

® Blocks | {} JavaScript

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

3 music.playTone(659, music.beat(BeatFraction.Double))
4 music.playTone(698, music.beat(BeatFraction.Whole))
5 music.playTone(784, music.beat(BeatFraction.Double))
6 music.playTone(698, music.beat(BeatFraction.Whole))
7 music.playTone(659, music.beat(BeatFraction.Whole))
8 music.playTone(587, music.beat(BeatFraction.Whole))
9 music.playTone(523, music.beat(BeatFraction.Double))
18 music.playTone(587, music.beat(BeatFraction.Whole))
11 music.playTone(659, music.beat(BeatFraction.Double))
12 music.playTone(659, music.beat(BeatFraction.Half))
13 music.playTone(587, music.beat(BeatFraction.Half))

Example Result

Done wiring and powered up, send the code 1 to micro:bit, you should
hear two sounds produced from passive buzzer circularly. If send the
code 2 to micro:bit, the buzzer will play the song Ode To Joy! Really

amazing. Right? You can try to change the tone to play other music.



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

YV Vv VYV VY V¥V

Dupont jumper wire*4

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.

Connection Diagram

Test Code



Example Result
Done wiring and powered up, send the code to micro:bit, you should see
the RGB module firstly show three colors, separately red, green and blue

light. Then change the color quickly and circularly.

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:

Micro:bit main board*1

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

keyestudio Digital Push Button*1

YV Vv V VYV V

Dupont jumper wire*3

Button Switch

r TET’]R‘

Keyestudio

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.



Connection Diagram

Test Code

on start

clear screen

forever
if pin P@ * is pressed
show icon

else

show icon

®

then



Example Result
Done wiring and powered up, send the code to micro:bit. When press the

button on the module, you should see the LED matrix of micro:bit show

the icon like a heart H Otherwise, it will show the icon like this.

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
>

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

Connection Diagram

Test Code



on start

clear screen

forever

if digital read pin PO w =w o then

s
show icon wsss

HH
» v
L]

else

& " .
show icon &®s= =

®

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

icon like a heart' If tilted to the right, it will show the icon like

this. .

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

Connection Diagram
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Test Code



on start

clear screen

forever

if digital read pin PO w =w o then
show icon w=ss=s
else

show icon

®

Example Result
Done wiring and powered up, send the code to micro:bit. When cover

the notch of sensor with a piece of paper, you should see the LED

matrix of micro:bit show the icon like a heart . . Or else, it will

show the icon like this.

Project 11: Capacitive Touch

Overview
In the above project 8, we have done a button control experiment. This
time, we are going to replace the button switch with a capacitive touch

sensor. In this project, you will learn how to use keyestudio touch sensor



to 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 Capacitive Touch Sensor*1

Dupont jumper wire*3

Component Introduction

Capacitive Touch Sensor:

The module is based on a touch detection IC. This module allows you to
remove the troubles of conventional push-type buttons. It has low power
consumption and wide working voltage.

Powered on, the module requires the stable time about 0.5sec, at the
moment all functions are banned to conduct self-calibration, do not touch
the key, the calibration cycle is about 4.0sec.

It can be applied to the waterproof electrical, button replacement, etc.

Connection Diagram



Test Code

on start

clear screen

forever

if digital read pin

a.
= ssasmn
show icon I=E=' v

else

show icon fsf w

®

Example Result

Done wiring and powered up, send the code to micro:bit. When touch the

sensing area of sensor, you should see the LED matrix of micro:bit show

the icon like a heart H

. Or else, it will show the icon like this



Project 12: Traffic Light

Overview

When walking at the crossroad, you can see the traffic light command
the orderly movement of pedestrians and vehicles. So how is the traffic
light controlled to operate? In this project, we will connect a traffic light
module to our sensor shield, controlling traffic light blink with micro:bit.

You will learn how to simulate the running of traffic light.

Component Introduction

Traffic Light Module:

When learning the microcontroller, you may usually use three separate
LEDs (red, green and yellow) to simulate the traffic light blinking. In
this way you may need more wire connection. We specially design this
traffic light module, which is very convenient for wiring. It has
integrated three LEDs (red, green and yellow) together on the module.
Also breaks out four pin interfaces. There are two positioning holes for

easy installation.



Component Required:

Micro:bit main board *1

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

Keyestudio Traffic Light Module *1

YV Vv V VYV V

Dupont jumper wire *4

Connection Diagram
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Test Code



on start forever

led enable false =

digital write pin PO +» to o

digital write pin P1 +» to o

pause (ms) @l

digital write pin Pl * to o

pause (ms)

digital write pin P2 +» +to o

(EVEME PN 5000

digital write pin P2 »* to o

Test Result

Done wiring and powered up, send the code to micro:bit, eventually
you should see the green LED lights 5 seconds then off, and yellow LED
starts to blink 3 times with an interval of 0.5 second, then off, followed
by red LED lights up for 5 seconds then off. Up to this moment, green

LED lights again, forming a loop cycle.



Project 13: Magnetic Detection

Overview
In this project, you will learn how to use our hall magnetic sensor to

control 5*5 LED of micro:bit display different images.

Component Introduction

Hall Magnetic Sensor:

The main component used in this sensor is A3144E. This hall magnetic
sensor can be used to detect a magnetic field, outputting Digital signal.
It can sense the magnetic materials within a detection range up to
3cm.

Note that it can only detect whether exists a magnetic field nearby but

can not detect the strength of magnetic field.

Component Required:

Micro:bit main board*1

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

keyestudio Hall Magnetic Sensor*1

YV Vv V VY V¥V

Dupont jumper wire*3

Connection Diagram
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Test Code

on start

clear screen

forever

if digital read pin PO w = w o then
" -:-:-
show icon w®ssss &
-

else

P L
show icon sz w

®

Example Result
Done wiring and powered up, send the code to micro:bit. You can place a

magnetic bead near the sensor. When the sensor detects a magnetic field

nearl:H.l should see the LED matrix of micro:bin/v the icon like a



heart . Or elseg, it will show the icon like this.

Project 14: Follow Black Line

Overview

When doing DIY experiments, you perhaps see such a smart car that can
follow a black line and not beyond the black area. How can achieve this?
Yeah, make use of line tracking sensors. In this project, we will use a
tracking sensor combined with micro:bit to detect an object or a black

line. You can get the result shown on the LED display of micro:bit.

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

Dupont jumper wire*3

Component Introduction

Line Tracking Sensor:



The tracking sensor is actually an infrared sensor, which can detect a
black line. The component used in the sensor is TCRT5000 infrared tube.
Its working principle is to use the different reflectivity of infrared light to
the color, then convert the strength of the reflected signal into a current
signal.

When sensor detects a black line, the infrared rays are not emitted or the
intensity of emitted ray back are not sufficiently strong, so that the
sensor’s signal terminal outputs a High level. Otherwise, output a Low
level.

In this way, we can judge the detected color by High or Low level of the
sensor’s signal terminal.

Note: on the module, you can rotate the potentiometer to make the LED

between on and off state. The sensitivity is the best.

Connection Diagram

o1pn3sakay)




Test Code

on start

clear screen

forever

show number digital read pin PO =

pause (ms) @l

Example Result

Done wiring and powered up, send the code to micro:bit. When sensor
detects no object or detects a black line, the infrared rays are not emitted
or the intensity of emitted ray back are not sufficiently strong, so that the
sensor’s signal terminal will output a High level, LED on the micro:bit will

show the number 1. Or else show the number 0.

Note: rotate the potentiometer on the sensor, the sensitivity is highest

when make the LED on and off state. The detection height is 0—3 cm.

Project 15: Obstacle Avoidance

Overview
When doing DIY experiments, you perhaps see such a smart car that can
automatically avoid an obstacle ahead. How can achieve this? Yeah,

make use of infrared obstacle avoidance sensors. In this project, we will



use a obstacle sensor combined with micro:bit to detect an object ahead
and automatically avoid it. You can get the result shown on the LED

display of micro:bit.

Component Introduction

Obstacle Avoidance Sensor:

The infrared obstacle detector sensor is actually a distance-adjustable
obstacle avoidance sensor.

It has a pair of infrared transmitting and receiving tubes. The transmitter
emits an infrared ray of a certain frequency. When the detection direction
encounters an obstacle (reflecting surface), the infrared rays are
reflected back, and receiving tube will receive it. At this time, the signal
terminal will output Low level.

If no obstacle detected, the infrared ray emitted is weakened by the
distance it travels and eventually disappears, so receiving tube cannot
receive it and signal end of sensor will output High level.

In this case, it can judge whether there is an obstacle ahead or not.

You can rotate the potentiometer knob on the sensor to adjust the
detection distance. The effective distance is 2-40cm and working voltage

is 3.3V-5V.

Component Required:

> Micro:bit main board*1



> Keyestudio Micro bit Sensor V2 Shield*1
> USB Cable*1
> keyestudio Obstacle Detector Sensor*1

» Dupont jumper wire*3

Connection Diagram
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Test Code

on start

clear screen

forever

show number digital read pin PO w

pause (ms)




Example Result

Done wiring and powered up, send the code to micro:bit. When sensor
detects an object ahead, its signal terminal will output a Low level, and
LED matrix on the micro:bit will show the number 0. Or else show the

number 1.

Note: for obstacle sensor, you can rotate the two potentiometers on the
sensor to adjust its sensitivity. Rotate the potentiometer near the infrared
transmitter tube clockwise to the end, and then adjust the potentiometer
near the infrared receiver. Sled light is turned off and keeps the critical
point to be lit. The sensing distance is the longest.

The effective distance of the sensor is within 2-40 cm.

Project 16: Someone Comes

Overview

You may see such a lens in a film or television. When someone wants
to attack a target, but not close to the target, they were directly found
and the alarm sounded. When some special forces go to the target,

they will be covered with moist mud, so that they will not be discovered



by the other party. Why ?

Originally, the human body will emit a certain wavelength of infrared
rays of about 10um. The relevant sensors are installed near the targets
that are being attacked to sense the infrared rays emitted by the
human body and then alarm. After the mud is applied, the sensors can
not sense the infrared rays emitted by the human body.

In this project, you will learn how to use a PIR motion sensor and
micro:bit to detect whether there is someone move nearby. Finally

show the different images on 25 LED matrix of micro:bit.

Component Introduction

PIR Motion Sensor:

This sensor can detect infrared signals from a moving person or
moving animal nearby, and output High level at signal end. If no
detected, output Low level. Note that it can only detect the moving
human body, do not detect the body in static. And the detection

distance is 3m at most.

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



> keyestudio PIR Motion Sensor*1

» Dupont jumper wire*3

Connection Diagram

>
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Test Code

on start

clear screen

forever

if digital read pin PO = =w o then
]
show icon fEEEs w
H

else

show icon === -

®

Example Result
Done wiring and powered up, send the code to micro:bit. When sensor
detects the movement of someone nearby, 25 LED matrix of micro:bit

will show the icon like a heart. H Or else, show the icon like thism



Project 17: Fire Alarm

Overview

In daily life, it is often seen that a fire broke out without any precaution.
It will cause great economic and human loss. So how can we avoid this
situation? Right, install a flame sensor and a speaker in those places
that easily break out a fire. When the flame sensor detects a fire, the
speaker will alarm people quickly to put out the fire.

So in this project, you will learn how to use a flame sensor and an

active buzzer module to simulate the fire alarm system.

(] -~ - [=N )
~ =3
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- Keyestudic ]I EE
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Component Introduction
Flame Sensor:

This flame sensor can be used to detect fire or other light sources with
wavelength stands at 760nm ~ 1100nm. Its detection angle is about

60°. You can rotate the potentiometer on the sensor to control its



sensitivity. Adjust the potentiometer to make the LED at the critical
point between on and off state. The sensitivity is the best.
In the fire-fighting robot game, the flame sensor plays an important

role in probing the fire source.

Component Required:

Micro:bit main board*1

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

keyestudio Flame Sensor*1

keyestudio Digital Buzzer Module*1

vV Vv ¥V VY V VY

Dupont jumper wire*6

Connection Diagram



Test Code

on start

led enable false =

forever
if digital read pin PO ¥ =w o then

digital write pin P7 v+ to o

else

digital write pin P7 *+ to o

®

Example Result
Done wiring and powered up, send the code to micro:bit. When flame
sensor detects the fire nearby, the buzzer module will sound immediately.

If no fire detected, the buzzer not beeps.



Project 18: To The Top

Overview

During the DIY, we may usually use a machine-3D printer. You can use it
to print any elements with different structures. And limit switch is
essential in the printing, which mainly provides the information whether
XYZ axis of printer reach the boundary point.

Keyestudio crash sensor is a limit switch, available for 3D printer. It is in
essence the same as button module. When printer reaches the top to
crash the spring plate of module, module outputs Low level. If loosen the
spring plate, module outputs High.

In this lesson, you will learn how to use a collision sensor and a digital

buzzer module to simulate the 3D printer limit.

Component Introduction

Crash Sensor:

Crash sensor, also known as electronic switch, is a digital on-off input
module. The features are as follows:

1. When collision happens upfront of where crash module is installed,

module outputs low level signal; no collision, outputs high level signal.



2. With a mounting hole, convenient for fixation on any devices.
3. PCB size: 3.1cm * 2.1cm
4. With switch indicator light, if there is collision, LED on; if no collision,

LED off.

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

keyestudio Digital Buzzer Module*1

YV Vv V VYV V

Dupont jumper wire*6

Connection Diagram



Test Code

on start

led enable false =

forever
if digital read pin PO w =w o then

digital write pin P7 v +to o

else

digital write pin P7 »+ +to o

®

Example Result
Done wiring and powered up, send the code to micro:bit. When the spring
plate of crash sensor is pressed, the buzzer module will beep, otherwise

buzzer will not sound.



Project 19: Magnetic Switch

Overview

In this project, you will learn how to use a keyestudio reed switch module
and micro:bit to detect the magnetic field. Finally show the result on the
25 LED matrix of micro:bit. Actually in the project 13, we have used a hall
magnetic sensor to detect whether there is magnetic field nearby. So
what is the differences between hall magnetic sensor and reed switch

module? You can check it in component introduction below.

Component Introduction

Reed Switch Module:

The keyestudio reed switch module is mainly composed of a reed switch.
The reed switch is a mechanical magnetic switch, a passive device. Its
working principle is that the magnetic field magnetizes its reed, so that it
can be turned on and off to achieve the switch effect. However, since it is
a contact type switch, its working life is limited, and it is easy to be
damaged during transportation and installation.

The main component used in keyestudio Hall Magnetic Sensor is the

A3144E, which is an electronic magnetic device, active device. And the



output form is a switch type. It uses magnetic fields and Hall effects for

contactless control purposes. Since the Hall element itself is a chip, its

working life is theoretically unlimited.

Reed switch has been widely applied in household appliances, cars,

communication, industry, health care and security areas.

Furthermore, it can also be applied to other sensors and electric devices

such as liquidometer, door magnet, reed relay and more.

Component Required:

>

YV V V VY

Micro:bit main board*1

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

keyestudio Reed Switch Module*1

Dupont jumper wire*3

Connection Diagram



Test Code

on start

clear screen

forever
if digital read pin PO w
show icon

else

show icon

®

Example Result
Done wiring and powered up, send the code to micro:bit. When the reed
sensor detects a magnetic field nearby, you should see the LED matrix of

micro:bit show the icon like a heartH Or else, it will show the icon

like thisH



Project 20: Relay Module

Overview

In daily life, we generally use 220V AC to drive the electrical equipment.
Sometimes we will use the switch to control the electrical appliance. If
directly connect the switch to the 220V AC circuit, once electric leakage
happened, people are in danger. Considered with safety, we particularly
design this keyestudio single relay with terminal block of NO (normally

open) and NC (normally closed), which is active at High.

In this project, you will learn how to use our relay module and micro:bit
to control an LED module on and off. (note that for easy wiring, the

circuit does not add 220V voltage, still use 5V.)

Component Introduction

Single Relay Module:

This module uses a high-quality SONGLE 5V relay. The relay output is by
a light-emitting diode, can be controlled through digital IO. It can be used

to control lighting, electrical and other devices of high current or voltage.



When supply high voltage to S end, the relay is driven, that is, normally
open (NO) connected, normally closed (NC) disconnected.

When supply low voltage to S end, the relay is turned off, that is, NO is
disconnected, and NC connected.

In this way, we connect the 220V AC circuit to NO or NC terminal block,

more safe and convenient through 5V voltage control.

Component Required:
» Micro:bit main board*1
Keyestudio Micro bit Sensor V2 Shield*1
USB Cable*1
keyestudio Single Relay Module*1

keyestudio White LED Module*1

YV Vv V VYV V

Dupont jumper wire*6

Connection Diagram



Test Code

on start

led enable false w

forever

digital write pin P7 »+ to o

pause (ms) WL

digital write pin P7 »* to o

pause (ms) @Il

Example Result

Done wiring and powered up, send the code to micro:bit.

When relay is connected, LED module lights up, and then relay is
disconnected, LED module is off, with an interval of one second,

repeatedly.



Project 21: Ultrasonic Ranging

Overview

Ultrasonic sensor is great for all kind of projects that need distance
measurements, avoiding obstacles as examples.

In this project, you will learn how to use a ultrasonic module and
micro:bit to detect the distance between the module and an obstacle

ahead.

Component Introduction

Ultrasonic Module:

This Ultrasonic detector module HC-SR04 can provide 2cm-450cm
non-contact measurement distance, and its ranging accuracy is up to
3mm. It includes an ultrasonic transmitter, receiver and control circuit.
Ultrasonic module will emit the ultrasonic waves after trigger signal.
When the ultrasonic waves encounter an object and are reflected back,
the module outputs an echo signal, so it can determine the distance of
object from the time difference between trigger signal and echo signal.

The basic principle of work as follows:

Trigger pulse
100S Mininum

Trigger pulse
input to SRF0S

8 cycles off
sonic burst

Ultrasonic burst
transmitted

from SRFE0S Echo pulse - 10005 to 25m3. Times
out after 30mS if no object detected

Echo pulse output
from SRFO5 to
uszers cantraller




1) First pull down the TRIG, and then trigger it with at least 10us high
level signal;

2) After triggering, the module will automatically transmit eight 40KHZ
square waves, and automatically detect whether there is a pulse signal
back.

3) If there is a signal back, through the ECHO to output a high level, the
duration time of high level is actually the time from sending ultrasonic to
returning back.

Test distance = high level duration * velocity of sound (340m/s) * 0.5

Component Required:

Micro:bit main board*1

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

keyestudio Ultrasonic Module*1

YV Vv V VYV V

Dupont jumper wire*4

Connection Diagram



Test Code 1

on start

led enable ' true »

forever

digital write pin P2 = to o

wait (us) o

digital write pin P2 = to o

wait (us) @

digital write pin P2 » to o

set distance v+ to pulse in (ps) pin P1 ¥ pulsed high = integer = w e

show number distance »

pause (ms) e

serial write value (EGHSELIIGL )N - distance =

Code 2

Here you should add the package to set the code. Shown as follows:



& (Game

§

Images
Pins

@
«+ Serial

Control

© Add Package

Then on the bar search the sonar, you should see as below.

Add Package... ?

sonar

Ve
bitbot sonar BitBot
A BitBot package for pxt-microbit. A Microsoft MakeCode package to Official Microsoft MakeCode
handle sonar sensors and pings package for the Bit:Bot robot

https://4tronix.co.uk/bitbot/

- _—— -

o

Logic

Variables

Math

+ |

A

Sonar

sonar

Advanced

>

A Microsoft MakeCode package to

handle sonar sensors and pings fs Functions

The Code is as follows:



on start

led enable true =

forever

ping trig P2 =

set itemw to echo Pl w

unit cm+

show number item w

pause (ms) @
IS EARMS RS IMEINTN “ distance(cm) " BB

Example Result

Done wiring and powered up, send the above two codes to micro:bit.
You can get the same distance data. And you should see the distance
data on the LED matrix of micro:bit. Or you can open the serial monitor

of Arduino IDE to get the data. Shown as below.

COM45 - . . ESREERS)
I |

distance (em):17 22

distance(em):17

distance (em):8
distance {em) :8
distance (em):15

distance {em):9

distance (em) :8
distance (em):B
distance (em):15
distance (em):3
distance {em):7
distance (em):8

distance {em):8

m

distance (em):7

distance (em):7

-

Autoscroll |Fo line ending | 115200 baud - |




Project 22: Light Brightness

Overview

It is seen that sensors are everywhere in our daily life. Some public
street lights automatically light up during the day and automatically go
out at night. Why?In fact, those lights make use of a photosensitive
element that can measure the brightness of external light.

In the evening, when outside brightness becomes lower, the street
light is automatically controlled to be turned on. When it is bright
during the day, the street light is automatically turned off.

In this project, you will learn how to use our keyestudio photocell
sensor and micro:bit to control the brightness of external light. Show
the result on 5*5 LED of micro:bit or serial monitor of Arduino

software.
Component Required:
Micro:bit main board*1

Keyestudio Micro bit Sensor V2 Shield*1

>
>
» USB Cable*1
> keyestudio Photocell Sensor*1
>

Dupont jumper wire*3



Component Introduction » Keyestudio,

Photocell Sensor:

A photoresistor or light-dependent resistor (LDR) or photocell is a
light-controlled variable resistor. Its principal is very simple.

The resistance of photoresistor changes with incident light intensity. If
the incident light intensity is high, the resistance decreases; if the
incident light intensity is low, the resistance increases.

This keyestudio photocell sensor is a semiconductor, integrated with a
photoresistor, easy to use and very convenient for wiring. It has
features of high sensitivity, quick response, spectral characteristic and
R-value consistence.

It can be applied in light-sensitive detector circuits, intelligent switch

design and light- and dark-activated switching circuits.

Connection Diagram
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Test Code

on start

clear screen

forever

show number analog read pin PO =

pause (ms) (Ll

serial write value = analog read pin PO w

Example Result
Done wiring and powered up, send the above code to micro:bit. You
should see the brightness data on the LED matrix of micro:bit. Or you can

open the serial monitor of Arduino IDE to get the data. Shown as below.
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Project 23: Analog Temperature

Overview

In this project, we are going to detect another important index in the
environment, that is, temperature. You will learn how to use an analog
temperature sensor and micro:bit to display the analog value of current

temperature on the micro:bit LED matrix or on the Arduino monitor.

Component Required:
» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1

> USB Cable*1



> keyestudio Analog Temperature Sensor*1

» Dupont jumper wire*3

Component Introduction Sy
Keyestudio,

Analog Temperature Sensor:
This analog temperature module is based on a thermistor whose
resistance varies with temperature change.

It can detect surrounding temperature changes in real time.

Through the circuit connection, convert the resistance changes into
voltage changes, then input the voltage changes into Analog Input of
micro:bit via signal end. Actually the analog value of micro:bit can be
calculated into temperature value via programming.

This sensor is convenient and effective, widely applied to home alarm

system, gardening, and other devices.

Connection Diagram



Test Code

on start

clear screen

forever

show number analog read pin PO w»

serial write value = analog read pin PO w

Example Result
Done wiring and powered up, send the above code to micro:bit.
You should see the analog temperature value is shown on the LED matrix

of micro:bit. Or you can open the serial monitor of Arduino IDE to read

the value.
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Project 24: Hear Footstep

Overview

As for those corridor lights, when we walk through the corridor to make
a sound, the corridor light will automatically light up, after that, quiet
down, the lights are off. Why? Actually inside the lighting circuit, it has
installed a sound sensor. When detects the sound, light is turned on, or
else LED off.

In this lesson, we connect an analog sound sensor to PO of micro:bit,
then detect the outside sound via reading the analog value of PO.

The greater the external sound, the greater the analog value.




You can see the analog value is displayed on the micro:bit LED matrix,

or check it from serial monitor of arduino software.

Component Required:

Micro:bit main board*1

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

keyestudio Analog Sound Sensor*1

YV Vv V VYV V

Dupont jumper wire*3

Component Introduction

Analog Sound Sensor Module:
This analog sound sensor module is typically used in detecting the
ambient sound. You can use it to make some interactive works, such as a

voice switch.



Connection Diagram

Test Code

on start

clear screen

forever

show number analog read pin PO =

pause (ms)
serial write value = analog read pin PO =

Example Result

Done wiring and powered up, send the above code to micro:bit.



You should see the voice value is shown on the LED matrix of micro:bit.

Or you can open the serial monitor of Arduino IDE to get the value.

Shown below.
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Project 25: Rotary Potentiometer

Overview
In this experiment, the signal end of keyestudio Analog Rotation
Sensor is connected to micro:bit PO. By reading the analog value of PO,
rotate the potentiometer, you should see the analog value is changed

on the micro:bit LED matrix.

Component Required:

» Micro:bit main board*1



> Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
> keyestudio Analog Rotation Sensor*1

» Dupont jumper wire*3

Component Introduction

Analog Rotation Sensor:

This analog rotation sensor is based on a potentiometer. It actually uses a
variable resistor. When rotate the potentiometer, it actually changes the
resistance of variable device.

In the experiment, set well the circuit, convert the resistance changes
into voltage changes, then input the voltage changes into Analog Input of

micro:bit via signal end, getting the analog value via programming.

Connection Diagram



Test Code

on start

clear screen

forever

show number analog read pin PO +

pause (ms)
serial write value = analog read pin PO ¥

Example Result
Done wiring and powered up, send the above code to micro:bit.

Rotate the potentiometer, you should get the value change shown on the



LED matrix of micro:bit. Or you can open the serial monitor of Arduino

IDE to get the value like this:
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Project 26: Alcohol Content in the Air

Overview
In this project, you will learn how to use an analog Alcohol sensor and

micro:bit to detect the alcohol content in the air.

Component Required:
> Micro:bit main board*1

» Keyestudio Micro bit Sensor V2 Shield*1



» USB Cable*1
> keyestudio Analog Alcohol Sensor*1

» Dupont jumper wire*3

Component Introduction

Analog Alcohol Sensor:

This analog sensor-MQ3 is suitable for eting “alcoho t can be
used in a breath analyzer. It has a good selectivity because it has higher
sensitivity to alcohol and lower sensitivity to Benzine.

The sensitivity can be adjusted by rotating a potentiometer on the sensor.
It has two signal pins, Analog A0 and Digital DO. The higher the alcohol
concentration, the higher the AQ value.

When both alcohol concentration and AO value reach a certain value, DO

changes from low level to high level,

Connection Diagram
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Test Code

on start

clear screen

forever

show number analog read pin PO =

pause (ms)
serial write value = analog read pin PO w

Example Result

Done wiring and powered up, send the above code to micro:bit.

Read the value of AO signal end. The higher the alcohol concentration,
the greater the value.

You should see the value is shown on the LED matrix of micro:bit. Or you



can open the serial monitor of Arduino IDE to get the value. Shown

below.
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Project 27: Flammable Gas in the Air

Overview

In real life, gas leakage events often occur. If toxic or flammable and
explosive gas are leaked out, there exists a huge potential hazard to
people’s health. So people have developed different kinds of sensors to
detect various gas contents in the air, which can timely alarm to process
the leaking gas.

In this project, you will learn how to use an analog gas sensor and
micro:bit to detect the flammable gas in the air. Show the analog value of

gas on the LED matrix of micro:bit or check it on the serial monitor.



Component Required:

» Micro:bit main board*1
Keyestudio Micro bit Sensor V2 Shield*1
USB Cable*1

keyestudio Analog Gas Sensor*1

YV V V VY

Dupont jumper wire*3

Component Introduction

Analog Gas Sensor:

This analog gas sensor is used to detect combustible gases in the air,
such as liquefied Gas, propane, hydrogen Gas, etc.

Keyestudio Analog Gas Sensor has high sensitivity to liquefied Gas,
propane and hydrogen, ideal for testing natural Gas and other
combustible gases.

It is a low-cost sensor suitable for a variety of applications.

It has high sensitivity and quick response. The sensitivity can be adjusted
by rotating a potentiometer on the sensor.

Keyestudio Analog Gas Sensor has two signal terminals, Analog port A0
and digital port DO.

The higher the concentration of combustible gas, the higher the A0 value
is. When both combustible gas concentration and AO reach a certain

value, DO changes from low level to high level, which can be controlled by



potentiometer.

Connection Diagram

Wt

Test Code

on start

clear screen

forever

show number analog read pin PO w

pause (ms)
serial write value = analog read pin PO w




Example Result

Done wiring and powered up, send the above code to micro:bit.

Read the value of AO signal end. The higher the flammable gas
concentration, the greater the value.

You should see the value shown on the LED matrix of micro:bit. Or you

can open the serial monitor of Arduino IDE to get the value like this:
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Project 28: Ambient Temperature Detection

Overview
In the previous project 23, we only get the analog value of temperature in
the current environment. Now, we are going to use a LM35 linear

temperature sensor to detect the ambient temperature. Finally get the



specific temperature value of current ambient via calculating, and

display it on the micro:bit LED matrix or on the Arduino monitor.

Component Required:
» Micro:bit main board*1
Keyestudio Micro bit Sensor V2 Shield*1
USB Cable*1
keyestudio LM35 Linear Temperature Sensor*1

Dupont jumper wire*3

Component Introduction

LM35 Linear Temperature Sensor:

It is based on a semiconductor LM35 temperature sensor. It can be used
to detect ambient temperature. This sensor offers a functional range
among 0 degree Celsius to 100 degree Celsius. Sensitivity is 10mV per
degree Celsius. The output voltage is proportional to the temperature.
There exists a linear relationship between Signal output voltage and
Celsius scale. The formula is as follows: at 0°C, output OV; every 1°C
increase, the output voltage will increase 10mV.

Connection Diagram
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Test Code

on start

led enable true w

forever

set Temp v to Ll analog read pin PO + integer + w 1023

show number Temp =

pause (ms)
serial write value @REUGIEGEIVIZI(ONE = Temp ¥



Example Result

Done wiring and powered up, send the above code to micro:bit.

You should see the temperature value is showed on the LED matrix of
micro:bit. Or you can open the serial monitor of Arduino IDE to get the

value like below. The value may differs in different ambient.
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Project 29: Ambient Light

Overview

This lesson is a little bit similar to the previous illumination test by a
photocell. But this time we will use keystudio TEMT6000 light sensor
whose sensitivity is better than a photocell.

You will learn how to use a TEMT6000 sensor and micro:bit to test the



ambient light. Show the analog value on the micro:bit LED matrix or on

the Arduino monitor.

Component Required:

Micro:bit main board*1

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

TEMT6000 Ambient Light Sensor*1

YV Vv V VYV V

Dupont jumper wire*3

Component Introduction

TEMT6000 Ambient Light Sensor:

This TEMT6000 light sensor is mainly composed of a high visible
photosensitive light (NPN type) triode. It can capture the tiny light
changes and magnify it about 100 times, which is easily recognized by
the microcontroller for AD conversion.

Its response to visible light illumination is similar to that of the human
eye, so it can judge the intensity of ambient light. But note that it does
not react well to IR or UV light.

This sensor is available for friendly interaction applications.



Connection Diagram
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Test Code



on start

clear screen

forever

show number analog read pin PO =

pause (ms)
serial write value = analog read pin PO ¥

Example Result

Done wiring and powered up, send the above code to micro:bit.

Read the value of signal end. The stronger the ambient light, the
greater the value. You should see the value is showed on the LED
matrix of micro:bit. Or you can open the serial monitor of Arduino IDE

to get the value below.
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Project 30: Detect Soil Humidity

Overview

In life, you may often water some flowers and plants from time to time
to prevent them from withering, but not need to pour more. It may
requires experience. So can we make a system that allows the machine
to automatically water the plants’ soil when it is dry? Of course yes.

In this project, you will learn how to use a soil sensor and micro:bit to
detect the humidity of your plants’ soil. Display the analog value on the
micro:bit LED matrix or on the serial monitor. The greater the humidity,
the greater the analog value.

Note: We recommend you to purchase a water pump(not included in
this kit) and make an automatic watering system by relay module.
Component Required:

Micro:bit main board*1

Keyestudio Micro bit Sensor V2 Shield*1

USB Cable*1

keyestudio Soil Humidity Sensor*1

YV Vv V VY V¥V

Dupont jumper wire*3

Component Introduction
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Soil Humidity Sensor:

This simple soil sensor is ideal for detecting the humidity of your plants’



soil. If the soil lacks the water, the analog value output by the sensor will

decrease, otherwise, it will increase.

Connection Diagram

T TR S T

Test Code



on start

clear screen

forever

show number analog read pin PO v

pause (ms)
serial write value = analog read pin PO ¥

Example Result

Done wiring and powered up, send the above code to micro:bit.

Insert the sensor into the soil of your plants. Read the analog value on
signal end. The greater the soil humidity, the greater the analog value.
You should see the value is showed on the LED matrix of micro:bit. Or

you can open the serial monitor of Arduino IDE to get the value.



To line ending v 115200 baud v]l




Ml
i

www.keyestudio.com

Project 31: Water Level Alarm

Overview

In real life, when heavy rain occurs, the water level in a river or a reservoir will
rise sharply. When reaching a certain water level, it is necessary to open a
floodgate to solve the safety hazard. However, how to detect the water level in
a river or a reservoir? Very simple, use a water level sensor.

So in this experiment, we are about to use a water sensor and a buzzer module
to detect the water level in the glass, if beyond level, buzzer should make an

alarm.

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

keyestudio Digital Buzzer Module*1

vV V V V VY

Dupont jumper wire*6
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Component Introduction

keyestudio Water Level Sensor:

The water sensor is easy- to-use, portable and cost-effective, designed to
identify and detect water level and water drop. This smaller sensor can
measure the volume of water drop or water quantity through an array of traces

of exposed parallel lines.

Connection Diagram

Test Code

114
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on start

clear screen

forever

set item+» to analog read pin PO w

show number item w

pause (ms) @
serial write value

if item = > w 400

digital write pin P5 * to o

else

digital write pin P5 * to o

®

Example Result

Done wiring and powered up, send the above code to micro:bit.

Read the value of signal end. The higher the water level, the greater the value.
When the analog value is greater than 400, buzzer on the module will alarm.
You should see the value is showed on the LED matrix of micro:bit. Or you can
open the serial monitor of Arduino IDE to get the value. Like below figure

shown.
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Project 32: Ultraviolet Detection

Overview
In this project, you will learn how to use Ultraviolet sensor and micro:bit to
detect the ultraviolet light. Show the analog value on the micro:bit LED matrix

or on the Arduino monitor.

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

> keyestudio GUVA-512SD 3528 Ultraviolet Sensor*1

116



Ml
o

www.keyestudio.com

> Dupont jumper wire*3

Component Introduction

Keyestudio GUVA-S12SD Ultraviolet Sensor:

This sensor mainly includes GUVA-S12SD, applied to measure ultraviolet index
of intelligent wearable device, such as watches, smart phone and outdoor
device with UV index.

In the aspect of disinfection by ultraviolet rays, it can be used to monitor the

intensity of ultraviolet light or used as a UV flame detector.

Connection Diagram
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Test Code

on start

clear screen

forever

show number analog read pin PO v

pause (ms)

serial write value = analog read pin PO w

Example Result

Done wiring and powered up, send the above code to micro:bit.
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Read the analog value of PO signal end. The greater the Ultraviolet light, the
greater the value.
You should see the value is showed on the LED matrix of micro:bit. Or you can

open the serial monitor of Arduino IDE to get the value like this:
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Project 33: Vapor in the Air

Overview

Our lives are surrounded by air everywhere. The air contains many ingredients,
some of which are useful, some are harmful, some of which have a significant
impact on the human body, and some of which have a slight effect on the
human body.

So in this lesson, you will learn how to use a steam sensor and micro:bit to
detect the vapor content in the air. Show the analog value on the micro:bit LED
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matrix or on the serial monitor.

Component Required:

» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
> keyestudio Steam Sensor*1
>

Dupont jumper wire*3

Component Introduction

Keyestudio Steam Sensor:

Steam sensor is an analog sensor, which can be used as a simple rainwater
detector or liquid level switch.

When moisture on the sensing area of this sensor rises, output voltage of its

signal end will increase.

Connection Diagram
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Test Code

on start

clear screen

forever

show number analog read pin PO ¥

serial write value = analog read pin PO ¥

Example Result

Done wiring and powered up, send the above code to micro:bit.

121



Ml
o

www.keyestudio.com

Read the analog value of PO signal pin. The higher the vapor content in the air,
the greater the value.

You should see the value is showed on the LED matrix of micro:bit. Or you can
open the serial monitor of Arduino IDE to get the value as the figure shown

below.
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Project 34: Pressure Detection

Overview

In the previous projects, you have learned various external information
detected by different sensors, such as temperature, light, sound, gas, and so
on. Now, let's use the keyestudio thin-film pressure sensor and micro:bit to
detect external stress. Show the analog value of pressure on the micro:bit LED
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matrix or on the serial monitor.

Component Required:

» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
> USB Cable*1
> keyestudio Thin-film Pressure Sensor*1
>

Dupont jumper wire*3

Component Introduction

Thin-film Pressure Sensor:

This sensor adopts the flexible nano pressure-sensitive material with an
ultra-thin film pad. It is water-proof and pressure-sensitive.

When the sensor detects the outside pressure, the resistance of sensor will
change. Then through the circuit can convert the resistance changes into the
voltage changes, output it on the signal end.

In this way, we can get the conditions of pressure changes by detecting the

signal changes.
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Connection Diagram
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Test Code

on start

clear screen

forever

show number analog read pin PO w

pause (ms)
serial write value = analog read pin PO w

Example Result
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Done wiring and powered up, send the above code to micro:bit.

Hardly press the thin pad of sensor, then read the analog value of PO signal
pin. The greater the pressure, the greater the value.

You should see the value is showed on the LED matrix of micro:bit. Or you

can open the serial monitor of Arduino IDE to get the value below.
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Project 35: Light Controlled By Vibration

Overview
In this project, you will learn how to use a vibration sensor and micro:bit to

control an LED on and off.

Component Required:
> Micro:bit main board*1
> Keyestudio Micro bit Sensor V2 Shield*1

> USB Cable*1
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» Keyestudio Vibration Sensor*1
> keyestudio Piranha LED Module*1

> Dupont jumper wire*6

Connection Diagram

Test Code
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on start

led enable false =

forever
if digital read pin PO w =w o then

digital write pin P7 v to o

else

digital write pin P7 *+ +to o

®

Example Result

Done wiring and powered up, send the above code to micro:bit.

By reading the High/Low level changes of PO pin to control an LED state.

If you slap the table where the sensor locates, when the vibration sensor
detects the vibration signal, an LED on the Piranha LED module will lights up,

otherwise, LED off.

Project 36: Joystick
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Overview

For some DIY projects, you perhaps use a component, that is, joystick
module, such as game joysticks. How could they operate?

In this lesson, you will learn how to control a joystick module and micro:bit

shield to display the data on serial monitor.

Component Required:
Micro:bit main board*1

Keyestudio Micro bit Sensor V2 Shield*1

>
>
» USB Cable*1
> keyestudio Joystick Module*1
>

Dupont jumper wire*5

Connection Diagram
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Test Code
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on start

led enable false =

forever

set X+ to analog read pin Pl w

set Y+ to analog read pin PO w

set B+w to digital read pin P2 w

serial write value ° =
serial write value o =
serial write value Q =

100

Example Result

Done wiring and powered up, send the above code to micro:bit.
Then open the serial monitor of arduino software, you should see the value

of X,Y and B pins. If push the joystick, the value will change.
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B:1 m
x: 415
i
E:.0
x:813
1421
EB:0
x: 408
T a1e
MB:1
M 408
T 416
Bt
x:813
¥:215

B:0 -

[¥] Autoserall Mo line ending | 115200 band «

Project 37: Micro Servo

Overview

For those DIY smart cars, they often have a function of automatic obstacle
avoidance. In the DIY process, we need a servo to control the ultrasonic
module to rotate left and right, and then to detect the distance between car
and obstacles, so as to control the car to avoid obstacles.

If use other microcontrollers to control the rotation of servo, we need to set a
pulse of a certain frequency and a certain width in order to control the servo
angle.

But if use the micro bit main board to control the servo angle, we only need
to set the control angle in the development environment. The corresponding
pulse will be automatically set in the development environment to control the
servo rotation.
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In this project, you will learn how to control the micro servo rotate back and

forth between 0°and 90°.

Component Required:

» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
> keyestudio Micro Servo*1
>

Dupont jumper wire*3

Component Introduction

keyestudio Micro Servo:

The servo has three interfaces,distinguished by brown, red and orange line
(different brand may have different color). Brown line is for GND, red one for
power 5V, orange one for signal terminal (PWM signal).

The rotation angle of servo is controlled by regulating the duty cycle of the
PWM(Pulse-Width Modulation) signal. The standard cycle of the PWM signal is
fixed at 20ms (50 Hz), and the pulse width is distributed between 1ms-1.5ms.

The pulse width corresponds to the rotation angle ( 0°~90°).
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Test Code

on start

led enable false =

servo write pin P3 + to o
pause (ms)

forever

servo write pin P3 » +to o

CEVHMU N 1000

servo write pin P3 * +to @

GEVH -GN 1000

Example Result
Done wiring and powered up, send the above code to micro:bit. You should see

the servo turn back and forth between 0°and 90°.

Project 38: Add 1602 LCD Display

Overview
In life, we can use the display and other sensors to do a variety of experiments.

You can DIY a variety of small items. For example, use a temperature module
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and display to make a temperature tester, or use an ultrasound module and
display to make a distance tester.

In the following, we will use keyestudio 1602 I2C module as the display,
connect it to I2C pin headers of micro:bit shield. You will learn how to control

the 1602 LCD show the character'keyestudio”and number.

Component Required:

» Micro:bit main board*1
» Keyestudio Micro bit Sensor V2 Shield*1
» USB Cable*1
> keyestudio 1602 12C Module*1
>

Dupont jumper wire*3

Component Introduction
keyestudio 1602 I2C Module:

This module is a LCD 16x2 display, useful for creating standalone projects.

Connection Diagram
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Test Code
Set test code with library file
Add the library file in the following block
a® Game
4] Images
Pins
*%+ Serial

=

== (Control

& Extensions

Library file link: https://github.com/xuefengedu/pxt-lcd1602 CN
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& Go back Extensions

| https://github.com/xuefengedu/pxtlcd1602_CN | ‘\ El

led1602 /
LCD16027&&microbit R

—

User-provided extension, not
endorsed by Microsoft. Lea

The file is downloaded automatically, then you could check the corresponding

block in the edit code column

Basic
Input
Music
Led
Radio
Loops
Logic
Variables

Math

LCD1602iE 5

> |O/ED M Qe 6 9260

Advanced

fo Functions

i= Arrays
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on start forever

change val * by o

LCD show number val =

LCD1602 I2C address Ox27 =

[HeH I LIS JS T8l " Keyestudio”

v @

set string visibled =

v €

EVL-M(E)N 1000

set LCD backlight on w

Test Result

Wire according to connection diagram and upload test code. After power on,
the character "Keyestudio" is displayed on the first line, and the number is

displayed on the second line. The number increases by 1 every second.

Project 39: Add OLED Display

Overview

In the previous lesson, the 1602 LCD can only display numbers and
characters rather that patterns and Chinese. And the displayed characters
can only be up to 32 characters. Here, we have particularly added an OLED
liquid crystal module, which can perfectly solve these problems.
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The OLED crystal module also uses I12C communication, and the connection
diagram is similar to the 1602 LCD. DA interface is P20, and SCL interface is
P19.

In this experiment, we link the OLED crystal module to the I2C
communication interface on the expansion board. Upload the corresponding
program, and after power on, the corresponding characters and patterns are

displayed on the OLED screen.

Equipment

micro: bit main board * 1

Keyestudio Micro bit sensor V2 expansion board * 1
USB cable * 1

OLED LCD * 1

DuPont Lines

Connection Diagram
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tudio Oled Automation

Test Code
Set test code with library file
Add library file in the following block
a® Game
4] Images
Pins
*%+ Serial

== (Control

& Extensions

Search OLED, as shown below, choose the first pattern, then automatically

download and install library file.
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€ Goback Extensions

oled-ssd1306 OLED12864_12C oled-ssd1306 iot-environment-kit
Tinkercademy MakeCode package 12C OLED 128 x 64 package Tinkercademy MakeCode package Environment and Science loT Kit for
for using the SSD1306 OLED for using the SSD1306 OLED micro:bit

After installing successfully, the corresponding block will be shown in the edit

code column.

Search.. Q

222 Basic

©

Input

@» Music

€© Led /

OLED

{]

.l Radio

C' Loops

ol

Logic
Variables

B Math

(& LCD1602E5S

I A Advanced
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on start

initialize OLED with width (B3 neignt @)

forever

pause (ms) @24

CENEMG )N 500 w

I Ul 10111213

PEVE (TN 500 v

clear OLED display

draw rectangle from:

clear OLED display
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Test Result
Wire according to connection diagram and upload the program. After power
on, the corresponding characters and patterns are displayed on the OLED

screen.

Project 40: DHT11 Temperature And Humidity Sensor

Overview

This DHT11 temperature and humidity sensor is a composite sensor which
contains a calibrated digital signal output of the temperature and humidity.
Its technology ensures high reliability and excellent long-term stability.

In this experiment, we connected the signal end of the DHT11 temperature
and humidity sensor to PO of the micro: bit motherboard, and read the
relevant data and calculate the temperature and humidity value in the
current environment using a specific formula. We will display the calculated

value on the serial monitor.

Experiment

micro: bit motherboard * 1

Keyestudio Micro bit sensor V2 expansion board * 1
USB cable * 1

DHT11 temperature and humidity sensor * 1
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DuPont Lines

Connection Diagram

‘o1pnjsafey

AS 0L LL ZL EL ) SL 91

Test Code

Set test code with library file

Add library file in the following block
a® Game

4] Images
Pins
*%+ Serial

= Control

& Extensions

Search "DHT11” , as shown below, choose the first pattern, then
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automatically download and install library file.

€ Goback Extensions
-
]
Lt
EF-'“‘““S . CLASSROOM  @TINKERCADEMY
oy,
4 ’ ,’ !
4 v )
W §
&

DHT11_DHT22 iot-environment-kit
MakeCode extension for Environment and Science loT Kit for
DHT11/DHT22 sensors micro:bit

After installing successfully, the corresponding block will be shown in the edit

code column.

Input
Music

Led

>|B 92 ©

-llll Radio
C' Loops
G Logic

Variables
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on start

led enable false =

forever

Query DHT11l w

Data pin PO w
Pin pull up  true =
Serial output  false =

Wait 2 sec after query true v

serial write value QEIIFGESAN = BREAMIShumidity -
serial write value = Read temperature =
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Test Result

Wire according to connection diagram and upload the program. After power
on, the temperature and humidity values will be shown on serial port monitor

( refer to project 1), as shown below.

COM4S5

| Send

temperature: 24, 010000000000002
humidity: 72
temperature: 24, 010000000000002
humidity: 72

temperature: 24

humi di ty: 73 \
temperature: 24, 010000000000002 .
humidity: 73

temperature: 24, 010000000000002
humidity: 73

temperature: 24, 010000000000002
humidity: 73

temperature: 24, 010000000000002

L

] futaserall Ho line ending -~ | 115200 baud -~

Project 41: IR Remote Control Decoding

Overview

There is no doubt that infrared remote control is commonly
seen in our daily life. It's hard to imagine our world without it.
An infrared remote control can be used to control a wide
range of home appliances such as television, audio, video

recorders and satellite signal receivers.

ékeyestudio

Well, in the following let’s get a better understanding of the
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infrared remote control.

Infrared remote control is composed of infrared transmitting and infrared
receiving systems. That is, consist of an infrared remote control, an infrared
receiver module and a microcontroller that can decode. You can refer to the figure

below.

............................................................................................................

IR remote control i ilIntegrated IR receiver head

: | : : ] : decode the
: encode and : : ) demo-| G microcon
| keypad 1 modulate |—| SPZ > 3 _) A4 I—l amplify ™ qulate [ -troller

T T P P PP P T T e PP PP I T

The 38K infrared carrier signal transmitted by an infrared remote controller is
encoded by an encoding chip inside the remote controller. It is composed of a
pilot code, user code, data code, and data inversion code.

The time interval between pulses is used to distinguish whether it is a signal 0 or
1. (when the ratio of high level to low level is about 1:1, considered as signal 0.)

And the encoding is just well composed of signal 0 and 1.

The user code of the same button on remote controller is unchanged. Using
difference data distinguish the key pressed on the remote control.

When press down a button on the remote control, it will send out an infrared
carrier signal. And when infrared receiver receives that signal, its program will
decode the carrier signal, and through different data codes, thus can judge which
key is pressed.

The microcontroller is decoded by an received signal 0 or 1 to determine which

key is pressed by the remote control.
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Equipment

Micro: bit motherboard * 1

Keyestudio Micro bit sensor V2 expansion board * 1
USB cable * 1

Keyestudio Digital IR Receiver Module * 1
Keyestudio infrared remote control * 1

DuPont Lines

Connection Diagram

Test Code
Use the library file to set test code

Add the library file in the following block
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Game
4] Images
Pins
*%+ Serial

=

== (Control

& Extensions

Enter this website https://github.com/jhlucky/magueen to search

& Go back Extensions

| https://github.com/jhlucky/magueen | Q
/ maqueen
Affordable mini robot designed by
DFRobot

/

User-provided extension, not
endorsed by Microsoft. Learn more

After installing successfully, the corresponding block is in the edit the edit

code column.
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Search Q

2 Basic

®©

Input

°

Music
Q© Led

Jll Radio
Loops

=
X Logic

= variables [
B Math
m

maqueen

I A Advanced

@ on obloq received val =

serial write string
serial write line o

serial write string val =

serial write line o

Note:

1. Some infrared remote controls dont come with a battery and need to be
configured by yourself. The battery model is CR2025.

2. Before testing, make sure that the infrared remote control is OK. There is a
tip for you: open the camera of the mobile phone to point at the signal light

of infrared remote control, then press the button of remote control. If you
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see a purple light flashing via the cellphone, which means that the IR remote

control is OK.

Test Result

Wire according to connection diagram, upload the program, and power on.
Point the infrared remote control at the infrared receiving head on the
expansion board, press the corresponding button, and display the value of

the corresponding button on the serial monitor (refer to project 1), as shown

below.

COMA4S - O X

| Send
T ~
G4

h e

70

=

68 A—

1-ir

i}

1-ir

G4

1-ir

67

1-ir

87 v
T Autoseroll o line ending - IW-|

Therefore, we mark the corresponding values of buttons on the remote

control, as shown below.
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Project 42: IR Remote Control

Overview

In the previous experiment, we used an infrared receiver module and a
micro: bit control board to decode the infrared remote control. After
decoding, we got the corresponding values of each key on infrared remote
control. Thus, we can control other external sensors / modules based on
these data. In this experiment, we add an SMD RGB module and control

LED of RGB module to display the corresponding color by infrared remote.

Equipment
Micro: bit motherboard * 1
Keyestudio Micro bit sensor V2 expansion board * 1

USB cable * 1
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Keyestudio Digital IR Receiver Module * 1
keyestudio RGB LED Module * 1
Keyestudio infrared remote control * 1

DuPont Lines

Connection Diagram

£ lﬁl
X
&

iEmEd

s EEEC

‘0IpNISakay

‘olpnisakay

Test Code

Need to add library file, please refer to the previous lesson.
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B red green blue

analog write pin P2
analog write pin Pl v

analog write pin PO v

@ on obloq received val v

serial write string
serial write line o

serial write string val »

serial write line o

if val »

else if val »

call RGB LED (@:Yk] o 1023

else

(RGN 1023 1023 1023
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Note:
1. Some infrared remote controls dont come with a battery and need to be

configured by yourself. The battery model is CR2025.

2. Before testing, make sure that the infrared remote control is OK. There is
a tip for you: open the camera of the mobile phone to point at the signal
light of infrared remote control, then press the button of remote control. If
you see a purple light flashing via the cellphone, which means that the IR

remote control is OK.

Test Result
Wire according to connection diagram, upload the program and power on.

Point IR remote control at IR receiving head of expansion board, press the

button. Presslo button, LED of RGB displays red color; press[° button,

LED is green color; tapgbutton, LED shows blue color; press ebutton,

LED is purple color; when the other buttons are pressed, LED is white.

Project 43: Fan Module
Overview
A Keyestudio L9110 fan module is included in the kit. Connect the INA INB

interface of the fan module to the control terminal of the micro bit (with
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ANALOG IN function). We can control the direction and speed of the fan on
the module by two interfaces. In the experiment, we control the fan on the

module to rotate clockwise, stop, and counterclockwise.

Equipment

micro: bit motherboard * 1

Keyestudio Micro bit sensor V2 expansion board * 1
USB cable * 1

Keyestudio L9110 fan module * 1

DuPont Lines

Connection Diagram
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Fan Motor

Test Code

functi speedl

digital write pin P@ v to o

analog write pin Pl w

on start

led enable false »

forever

call foreward (il

pause (ms)

call stop

pause (ms)

1000 +

2000 =

call reversal L

pause (ms)

call stop

pause (ms)

2000 ¥

to

speedl

Keyestudio

function

digital write pin POo v to o

digital write pin Pl w to o

function speed2

digital write pin P1 +» to o

analog write pin P@ v to speed2
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Test Result

Wire according to connection diagram, upload the program, and power
on. The fan on the module rotates clockwise (relatively faster) for 1s; stops
for 2s; rotates counterclockwise (relatively slower) for 1s, stops for 2s, and

alternately.

Project 44: Knock Sensor

Overview

Sensors can be used to detect various common data in life, such as light,
temperature, humidity, sound, vibration and so on. We can use sensors to
sense external signals and then control other devices. Thus, we can do
various interesting experiments.

In the experiment, we connect the knock sensor and the LED module to the
micro bit control board. Control the external LED to turn on and off by knock

Sensor.

Equipment

micro: bit motherboard * 1

Keyestudio Micro bit sensor V2 expansion board * 1
USB cable * 1

Keyestudio Knock Sensor Module
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keyestudio Digital White LED Module * 1

DuPont Lines

Connection Diagram

Il
1,
FFe
|=] =]

£
©
«
c
o
o

EZI.I
= =
== [l
=100
=

- N

0L LLZL €L ¥L 6L 9L 6L 0Z ON

oIpn3sakay]

Test Code
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on start

led enable false =

forever

while true =

do
if digital read pin PO ¥

digital write pin P1 + +to o

pause (ms) W4

digital write pin P1 +* to o

®

Test Result
Wire according to connection diagram, upload the program, and power on.
When the white sensor senses the knock signal, the LED on the external

module lights up for 500ms, otherwise the LED turns off.

Project 45: Magic Light Cup Sensor
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Overview

In this kit, there are two magic light cup sensors. Its the working principle is
to adjust light by analog ports, so as to make two sensor change the
brightness.The ball switch emits digital signals and triggers analog ports.
Through the program, we can see the effect that two cups filled with light.
In the experiment, we connect two magic light cup sensors to the micro bit

expansion board, and achieve the effect with micro bit control board.

Equipment

micro: bit motherboard * 1

Keyestudio Micro bit sensor V2 expansion board * 1
USB cable * 1

Keyestudio Magic Light Cup Sensor * 2

DuPont Line

Connection Diagram
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forever

led enable false v

set buttonStateA v to digital read pin P1w

buttonstatea = iF DitEopStated s, e brightnessa ~ T then

buttonStateB w
set brightnessA » to brightnessAw & v @

brightnessa v

brightnesss  to (EECT)

buttonstateA v brightnessh v | # = o
set brightnessA v to brightnessa =

pause (ms)

(C]

analog write pin P2 v to brightnessA v

set buttonStateB = to digital read pin P3 =

buttonStateB v | =% o and v brightnessB v ¥ e

set brightnessB v to brightnessB» - w @

pavse o) D)

buttonStateg v brightnessB v = then

set brightnessB v to brightnessB =

pause (ns)
analog write pin P8 v to brightnessB
serial write value (QEIEFTISPPEINY -  brightnessa =
serial write value (ESESEEEERY - brightnesss v
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Test Result

Upload test code successfully and power on. Tilt the two magic light cup
sensors at the same time, one LED of light cup gradually darkens, and the
other one gradually lights up. On the contrary, when the two magic light
cup modules are tilted to the other side, one of the LEDs gradually
brightens and another one gradually dims, similarly the light shifts

position.

6. Resources

Download test code, mbed_usb_2020_x64 1212:

https://fs.keyestudio.com/KS4009-4010
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