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1. Kit Description

Micro:bit is significantly applied to STEM education for teenagers, as
a small microcontroller, which features small in size, easy to carry, and
powerful function. At present, innovative technology products, like
robots, wearable devices and interactive electronic games can be
produced by programming and code.

MakeCode is a framework for creating interactive and engaging
programming experiences for those new to the world of
programming. The platform provides the foundation for a tailored
coding experience to create and run user programs on actual
hardware or in a simulated target.

To make you deeply know the micro:bit, we also provide test code
and projects.

This ultimate starter kit incorporates different sensors and modules
such as passive buzzer, 1602 LCD module, RGB, flame sensor and so
on. The detailed projects, from simple to difficult will spur your

inspiration and bring in the magical programming world.

2. Kit List
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Component

QryY

Picture

Micro:bit main board is not included in KS4022 Kit

Micro:bit main board is

1
included in KS4023 Kit
EASY Plug Shield for micro bit 1
V1.1

EASY Plug Green LED Module 1

EASY Plug Yellow LED Module 1

EASY Plug Red LED Module 1
EASY Plug Photoresistor 1 0N

keyestudio
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EASY Plug Soil Humidity Sensor

7 | EASY Plug Analog Gas Sensor
3 EASY PlugTEMT6000
Ambient Light Sensor
5 EASY Plug Slide
Potentiometer Module
10 EASY Plug Capacitive
Touch Module
11 EASY Plug Knock Sensor
JJ“E-:ITn?;! """"" ‘-
12 EASY Plug Flame Sensor 2o O
PIR c2 [mmm] | .
13 EASY Plug PIR Motion Sensor —
14 EASY Plug IR Receiver i EQ-

X
IR Receiver =
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(1) @OO -~
15 | Keyestudio IR Remote Control 00 G J-L-1°)
) 0@ *=
16 EASY Plug Servo Module
17 Keyestudio 9G Servo 90°
18 EASY Plug IR Obstacle
Avoidance Sensor
19 EASY Plug DS3231 Clock
Module
20 | EASY Plug Joystick Module
51 EASY PlugSRO1 Ultrasonic
Sensor
22 EASY Plug OLED Module
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23 | EASY PlugL9110 Fan Module

24 200mm Blue RJ11 Cable

25 300mm Blue RJ11 Cable

26 Micro USB Cable

27 6-Slot AA Battery Holder

28 1.5V AA Battery —
3. Micro:bit
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For more details, enter the website please:

https://microbit.org/quide/

Function:

( reset button )

battery socket

(USB connector)

(radio & Bluetooth antenna)

25 LED lights

| microzbit-es

\(edge connector for accessiries)/

Features:

® NRF51822 processor (16 MHz 32bit, ARM Cortex-MO, Bluetooth
4.0 low consumption/2.4GHz RF wireless, 16kB RAM and 256kB
Flash)
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KL26Z micro controller (48 MHz ARM Cortex-MO+ core,128 KB
Flash)

25 pcs programmable LEDs

2 programmable buttons

Physical pins

Light and temperature sensors

Accelerometer(MMAB8652 and 12C get the data from accelerator
Sensor)

Geomagnetic sensor/compass (MAG3110, I12C obtain three-axis
geomagnetic data)

Wireless communication, by radio and Bluetooth.

Micro USB port

More details, please enter website:

https://microbit.org/quide/features/

Hardware:

The details of micro:bit board: https://tech.microbit.org/hardware/

Micro:bit Pins:

Before getting started with the following projects, firstly need to

figure out each pin of micro:bit main board.
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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
below.

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.

Please refer to the following diagram shown below.

LTI ‘ Reserved: accessmlllty
! BUTTON B

[anaoain - |

ST e

LED Col S
! o BUTTON A P5
o "
e{ LEDCol2 " P4

3 L=y PO
. o LEDCol1 HanawcN |-.E.
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More details you could refer to the official website:

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

3.1. Install Drive of Micro:bit Board

First of all, connect the micro:bit to your computer using a USB cable.

And enter website https://fs. kevestudio. com/KS4022-4023 to download the

i
kY

mbed_usb_202
driver file of micro:bit, double-click 0x¢4.1212exe

@ WinRAR self-extracting archive — >

Extracting files to temporary folder

.f Fxtran:ting from mbed_ush_2020_x64 1212, exe

Extracting mbedSerial_w64.cat

Installation progress

| Fause | Cancel

After downloading the driver, then click “Next"
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Welcome to the Device Driver
Installation Wizard!

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

To continue, click Mext . /

Back Next = Cancel

The following page pops up and click “install”

Would you like to install this device software?

|

Always trust software from "ARM Ltd". Install ||| Don'tInstall |

Mame: mbed Ports (COM & LPT)
o™ Publisher: ARM Ltd

[ You should only install driver software from publishers you trust. How can |
decide which device software is safe to install?

Flease wait while the dnvers install. This may take some time fo complete.

Hack MNesxt Cancel
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Completing the Device Driver
Installation Wizard

The drivers were successfully installed on this computer.

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

Driver Mame Status
s mbed {mbedSerial_x84) ... Readyto use

Tap “Finish” . Then click “Computer” —> “Properties” —> “Device

manager” , as shown below.

% Device Manager = O P4
File Action View Help
s @ EH HmE B

~ % DESKTOP-eng
ij| Audicinputs and outputs
@ Batteries
A Computer
= Disk drives
53 Display adapters
s DVD/CD-ROM drives
¥y Human Interface Devices
=2 |DE ATASATAPI controllers
== Keyboards
@ Mice and other pointing devices
[ Monitors
MNetwork adapters
H Portable Devices
~ & Ports (COM 8 LPT)
| USB Serial Device (COM16) |
™= Print queues
1 Processors
B Software devices
& Storage controllers
£ System devices
i Universal Senial Bus controllers
i Universal Serial Bus devices
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4. Code and Programming

We take Windows system as example to show you.

Get started with Micro:bit: Https://microbit.org/qguide/quick/

Step 1: Connect Micro: bit Board
Link micro:bit board to computer with USB cable. (Guide to mobile

apps: https://microbit.org/get-started/user-quide/mobile/)

Macs ,PCs, Chromebooks and Linux system (including Raspberry Pi)

support micro: bit.

There will be a MICROBIT drive in your computer, as shown below:
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M| [

= | This PC
Computer View

4 B ThisPC »

7 Quick access

> O ThisPC

» Folders (7)

~ Devices and drives (3]

en_windows_10_enterprise_ltsc_20

|
% o MICROBIT (E) iE (€
oy
> ¥ Network MICROBIT (E:)
My £3.9 MB free of 63.9 MB
11 items

Step 2: Programming

Enter https://makecode.microbit.org/ then click

will view the dialog box.

v Search This PC P

CD Drive (Dv) VirtualBox Guest
Additions
0 bytes free of 56.9 MB

<,
%

and you

New Project

We recommend you to use Google Chrome

Input “Project 2 Heartbeat” to name your project and click “Create”
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Omicro:bit

My Projects View Al < Import

Create a Project @ © ©

Give your project a name.

Project 2_Heartbeat |

» Code options

Through MakeCode editor, you just need to drag blocks into code
editing area to design program. There is a video to show you how to
finish "heartbeat” pattern.

microbit-heartbeat.mp4

Next, we will introduce Makecode.
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Makecode Code/8.1：Heartbeat/microbit-heartbeat.mp4.mp4

& Blocks

‘Variables

Math

A Advanced
f[-r.* Functicns
= Arrays

Text

I

-

i Downlo‘ad Ll Project 2_ Heartbeat n

Step 3: Download Code
Enter Makecode editor, tap “Download” to get a "hex” file. Then

copy it into MICROBIT drive.
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| |i| = | Test Code

Share

Wiew

= O

%
o

« - 4 I > K54020 (KS4021) Keyestudio EASY PLUG Super Starter Kit For BBC micro: bit.. » 2.Test Code v (‘_)I Search 2.T... @
~
"~ Name Date modified Type Size il
3 Quick access x
| | Project 1_Hello world! .hex 2020/10/26 17:17 HEX File 623 KB
[ Desktop * _..-I J - =
| Project 2_ Heartbeat .hex . 631 KB
; Downloads ; . Open e
i | ] Project 2_ Light Up An LE 7-Zip 5 624 KB
& Documents # [ Project4_5 x 5 LED Dot M 624 KB
i Q e =t g CRC SHA >
=] Pictures ~ # [ Project 4_5x 5 LED Dot v e 635 KB
2 / Ea Scan with Windows Defender... )
5. libraries u Project 5_ Programmable 5 sk, 624 KB
— = are
T |_] Project 5_ Programmablﬁ 633 KB
[ Project 6_ Temperature I'\."I Give access to > 625 KB
[ This PC [ ] Project 6_Temperature M Restore previous versions 632 KB
30 Objects [ — : i
¥ | ] g Project 7_ Magnetic sensni I Sendto I 5 O Biuetooth device
[ Desktop u Project 7_ Magnetic sens( ;
- s ] ) | Ciik ¢ Compressed (zipped) folder
EI Dacuments | | Project &_Three-axis Accy E
.-- ; : | G [ Desktop (create shortcut)
; Diwnloads (] PrqectS_Three—a}ﬂsAcc!l Py q
3 : ] = Documents
J’ Music u Project 9_ Detect Light Ini Create shortcut &l T
= [ Project 10_ Bluetoath WiJi Deicia i Fax recipien
&= Pictures T : 2 | | Mail recipient
_ L] Project 11_LED Blinkhex|  Rename
g Videos 2 [ Project 12_ Breath.hex = MICROBIT (E:)
3Bitems 1 item selected 630 KB Fropstes

Or you could find out "hex” file firstly and right-click to select “Send

to” MICROBIT (E) " .

Then hex file will be copied on MICROBIT drive.
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| [ [} = | 2Test Code =5 O *
Home Share View ﬂ
<« v A I > KS4020 (KS4021) Keyestudio EASY PLUG Super Starter Kit For BBC micro: bit... » 2.Test Code w IC) Search 2.T.. @
E This PC Mame Date modified Type Size "
B 30 Objects [ Project 1 Hello world! .hex 2020/10/26 17:17 HEX File 525 KB
B Deskiop | | Project 2_ Heartbeat hex 2020/11/3 10:58 HEX File 531 ke |
B Dacimants @ | | Project 3_ Light Up An LED.hex 2020/11/310:58 HEX File 624 KB
; b s Q“; |_1 Project 4_ 5 x 5 LED Dot Matrix-1.hex 2020/11,/3 10:59 HEX File 624 KB
i Da\i:-. [ Project 4 5x5 LED Dot Matrix-2.hex 2020/11/3 10:59 HEX File £35 KB
b Music O [7] Project 5_Programmable Buttons-1.hex  2020/11/3 11:00 HEX File 624 KB
=] Piﬁt{’é“ [ Project 5_ Programmable Buttons-2.hex 2020/11/3 11:00 HEX File 633 KB
B vi edx |_:] Project 6_ Temperature Measurement-1...  2020/11/3 11:00 HEX File 625 KB
m j Project &_ Temperature Measurement-2....  2020/11/3 11:01 HEX File 632 KB
@CD j Project 7_ Magnetic sensor-1.hex 2020/11/3 11:01 HEX File 624 KB
j Project 7_ Magnetic sensor-2.hex 2020/11/3 11:02 HEX File 628 KB
= ,_j Project 8_Three-axis Acceleration Sensor...  2020/11/3 11:02 HEX File 626 KB
= MICROBEL(EY L] Proiect 8 Three-axis Acceleration Sensor... 2020/11/3 11:03 HEX File 625 KB
— [+ Copy MICROPA (B |ight Intensity by Micro...  2020/11/3 11:03 HEX File £25 KB
or =
roject 10_ Bluetocot ireless Communi... el s 1 A File
_ﬂ Project 10_BI h Wireless Ci i 2020/11/3 11:15 HEX Fil 624 KB
CESHI o
—— | | Project 11_LED Blink.hex 2020/11/3 1118 HEX File 624 KB
B DESKTOP-V3IQ w7 project 12_ Breath.hex 2020/11/3 11:18 HEX File 624 KB v
38 items 1 item selected 630 KB ]
| [ = | 2T e = O *
Home Share View ﬂ
“ w A > KS4020 (KS4021) Keyestudio EASY PLUG Super Starter Kit For BBC micro: bit.. » 2.Test Code v D Search 2.T.. 0
5. libraries L Narme Date modified Type Size £
libraries [} Project 1_ Hello world! .hex 2020/10/26 1717  HEXFile 625 KB
B This PC | ] Project 2_ Heartbeat .hex 2020/11/3 10:58 HEX File 631 KB
¥ 30 Objects #. 58% complete = % 624.K8
624 KB
Deskt
B Desitop Copying 1 item from 2.Test Code to MICROBIT (E) 635 KB
B Docimanis 59% complete I x 624 KB
; Downloads 633 KB
D Music Speed: 73.6 KB/s 625K
[&] Pictures 632 KB
B videos B24 KB
" : 628 KB
‘= en_windows_10_ Name: Project 2_ Heartbeat .hex -
§4 CD Drive (D3) Vir Time remaining: Calculating... G0 KR
ltems remaining: 1 (118 KB) 625 KB
- MICROBIT (B 625 KB
s MICROBIT (E:) Fewer details 624 KB
624 KB
e Network v [ ] Praject 12_Breath.hex 2020/11/3 11:18 HEX File 624 KB v
3 items  1item selected 630 KB
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When the hex file is being copied, indicator on micro:bit will flash;

after it is copied, the indicator will keep on.

Step 4: Run program
Upload code on micro:bit board and plug in power with USB cable.

LED dot matrix will display heartbeat pattern.

micro USB for power supply

Programming each time, MICROBIT drive will automatically eject and

return. Micro:bit only receives hex files rather than save any file.

This chapter only shows you how to get started with micro:bit board.
Python and JavaScript also support micro:bit board with the

exception of Makecode.

https://microbit.org/code/
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4.1 Makecode

Browse https://makecode.microbit.org/ and enter Makecode online

editor.
D "
T
| | £
2
=
]
u
My Projects  View All o Import
Mew Project
Tutorials
F " or) Rl ]
New? Start Here! M ﬂ_@ : & . i £3
It -\-\@ P
Flashing Heart Mame Taq Smiley Buttons Dice Love Meter

Click “New Project” , andinput “heartbeat” , then enter Makecode

editor, as shown below:
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@micm:bit 4 Home o2 k Blocks

Advanced

& Download -

heartbeat

(O micro:bit # Home «f

Graphical and text}

4Code editing area

143 »
+

“_»

zoom in
zoom out

Advanced

e Jd

Download
code

]

There are block “on start” and “forever” in the code editing area.
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When plugging in power or resetting, “on start” means that
command blocks in the code are only executed once, “forever”

implies that code will runs cyclically.

4.2 Quick Download

If you use Google Chrome on Android, ChromeOS, Linux, macOS and
Windows 10 system, you will achieve the quick download.

We use the webUSB function of Chrome to allow the internet page to
access the hardware device connected USB.

You could refer to the following steps to connect and pair device.

Pairing device

nu n

Connect to computer by USB cable. Click“..." beside “Download” and

click “Pair device” .
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8 Q

Variables

il

Math

Advanced

>

J& Functions

-2 Pair device hT

o & Download to microbit |«

& Download Project 2_ Heartbeat

Continue to tap “Pair device”

Search...

I 228 Basic

Pair device for one-click downloads Q

o{:unnect the micro:bit to your opair your micrachit
computer with a USB cable Click 'Pair device’ below and select BEC
Use the microlUSE port on the top of the microcbit CMSIS-DAP or DAPLink CMSIS,

micro:bit DAP from the list

= Arrays ' '
T Text - &
= Download san Project 2_ Heartbeat )

Then select the device you want to connect and “connect” in the
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window popping up
If there is no device in the window, please refer the following link:

https://makecode.microbit.org/device/usb/webusb/troubleshoot

We also provide 6 Troubleshooting-WebUSE  jn the resource link.

What' s more, if you don’ t know how to update the firmware of

micro:bit, refer the link: https://microbit.org/quide/firmware/ or

browse | 4Upgrad the Firmware we provide.

makecode.microbit.org wants to connect

Cancel

After connecting successfully, press buttons and download program

to micro:bit board.
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Radio

Loops

¥ Qi

Logic

ariables

1

Math

Advanced

'E

J& Functions

i= Arrays
Download completed!
L Text
«= Download ana Project 2_ Heartheat

4.3 Import Code

We provide every program with hex file. You could import it directly
or program in Makecode blocks area, therefore, the extension library

must be added.(How to add extension?)

Next, we will take “heartbeat” as example to introduce how to import
code.

Open Makecode online editor on your computer.
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‘..*

2 B EERE E B E EEE

My Projects View All | 1 import

Mew Project

Click “Import” and “Import files”

Import (x]

Import File... Import URL...

Cpen files from your COpen a shared project URL
computer or GitHub repo

Your GitHub Repo...

Clone or create your own
GitHub repositor

Open .mked or .hex file (%]

Select a mhked or hex file te open.
Mo file chosen

fourcan impert files by dragging and dropping them anywhers in the editor
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Choose file: ../2.Test Code/Project 2 Heartbeat.hex” , then tap “"Go

n
ahead
€ Open it
o v I | < K54020 (K54021) Keyestudio EASY PLUG Su... » 2.Test Code vlb Search 2.Test Code e
Organize ¥ New falder =~ O @
s
[ Desktop o Mame o Date modified Type Size l
¥ Downloads  # [ 7 Project 1_Hello world! .hex 2020/10/26 1717 HEX File 625 KB
Documents | ] Project 2_ Heartbeat hex 2020/11/3 10:58 HEX File 631 k|
[&] Pictures E 4 U Praject 3_ Light Up An LED hex 2020/11/3 10:58 HEX File 624 KB
|5, libraries D Project4_3x 5 LED Dot Matrix-1.hex 2020/11/3 10:39 HEX File 624 KB
L ranies D Project 4_5x 5 LED Dot Matrix-2.hex 2020/1173 10:59 HEX File 635 KB
- D Project 5_ Programmable Buttons-1.hex 2020/11/3 11:00 HEX File 624 KB
3 This PC [ 7] Project 5_Programmable Buttons-Zhex  2020/11/3 11:00 HEX File 633 KB
_J 3D Objects D Project 6_ Temperature Measurement-1....  2020/11/3 11:00 HEX File 625 KB
I Desktop v [ ] Praject 6_ Temperature Measurement-2....  2020/11/3 11:01 HEX File e. 632 KB v
File name: IProject 2_Heartbeat .hex w I |A|| Files v |
I Open I | Cancel |

Open .mked or .hex file 0

Select a .mked or .hex file to open.

Choose File | No file chosen

You can import files by dragaing and dropping them anywhere in the editor!

Go ahead! v

Open .mked or .hex file Q

Select a .mkcd or .hex file 1o open.

Choose File |Project 2_ Heartbeat .hex |

You can import files by dragging and dropping them anywhere in the editort

Go ahead! '
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In addition to the above method of importing the provided project
code program files directly into the Makecode compiler, you can also
drag the provided project code program files directly into the

Makecode compiler, as shown in the figure below:

I M = | 2.Test Code - O
Home Share View
« v I » KS4020 (KS4021) Keyestudio EAS.. » 2.Test Code vlﬂ) Search 2.T... @

2 Narne Date modified Type 5 asle
7 Quick access » -
| | Project 1_Hello world! .hex 617:17 HEX File © input

o | L] Project2 Heartbeat .hex 2 HEX Filg] e
+ Downloads [ Project 3_Light Up An LED.hex THEX File Cbﬁ“
|5 Documents # [ Project4_5x 5 LED Dot Matrix-1.hex HEX File
[&] Pictures » [ Project4_5x 5 LED Dot Matrix-2.hex HEX File
5. libraries \j Project 5_ Programmable Buttons-1.hex HEX File c
libraries \j Project 5_ Programmable Buttens-2.hex HEX File
\j Project 6_ Temperature Measurement-1.... HEX File x
& This pC u Project 6_ Temperature Measurement-2..., HEX File = vVarisbles
-3 3D Objects U Project 7_ Magnetic sensor-1.hex HEX File =
B Desktop {:\ Project 7_ Magnetic sensor-2.hex HEX File E Math
iﬁ Documents \J Project & Three-axis Acceleration Sensor... HEX File
; Do u Project 8_ Three-axis Acceleration Sensor.., HEX File gx-idvanced
J’ Music \9 Project %_ Detect Light Intensity by Micro... HEX File J Functions
i || Project 10_ Bluetooth Wireless Communi... HEX File T
=] Pictures — = Ay
i | | Project 11_LED Blink.hex HEX File 4
B videos u Project 12_ Breath.hex HEX File o L Tent o
g en_windows_10_ o [ can ne ) RS

38items 1 item selected 630 KB

The program is imported successfully after seconds
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O micro:bit @ Home @

= variables
Math

A Advanced
fm Functions
= Arays

AL Text -

"'v-;' Dﬂwnload ane Project 2_ Heartbeat n

4.4 CoolTerm Installation

CoolTerm program is used to read the serial communication.
Download CoolTerm program:

https://freeware.the-meiers.org/

(1) After the download, we need to install CoolTerm program file, the
Window system is taken as an example.
(2) Choose “win”

(3) Unzip file and open it. (also suitable for Mac and Linux system)
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CoolTerm

© win
Linux
© Raspberry Pi
Screenshot
¥ Info
CoolTerm Libs 2020/4/21 11:20 File folder
CoolTerm Resources 2020/4/21 11:20 File folder
#F CoolTerm.exe 2019/5/17 22:56 Application 5314 KB
%] mswepl120.dIl 2018/4/3 14:33 Application extension g45 KB
D msvep140.d1 2019/4/3 14:33 Application extensicn 625 KE
D rmsver] 20.dll 201%/4/314:33 Application extension 841 KB
=| ReadMebd 2019/5/18 20:35 Text Document 31 KB
D vecorlib140.dl| 2019/4/314:33 Application extension 337 KB
D wveruntirmel40.dl| 2019/4/3 14:33 Application extension 23 KB
=| Windows System Requirements.te 2018/1/7 14:29 Text Document 1 KB
D KojoGUIFrameworked.dll 2019/4/314:33 Application extension 30,301 KB

(4) Double-click #F CoolTerm.exe

Note: you have to install the driver of micro:bit and connect micro:bit

to computer
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#F Untitled 0 = O .
Fle Edit Connection View Window Help

@l S 2 X% |0

Mew Open Save | Connect Disconnect | Clear Data | Options | Wiew Hex | Help

COM16 /9600 8-MN-1 & T & FI5 & OTR & DCD
Disconnected et B & C15 & D3R &Rl

The functions of each button on the Toolbar are listed below:

&8 ¢ & X & - @

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

D Opens up a new Terminal

L Opens a saved Connection

Saves the current Connection to disk
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C

0
]
=
=
[q1]
q,

Opens the Serial Connection

Closes the Serial Connection

Clear Data

Clears the Received Data

™

Opens the Connection Options Dialog

Options
— Displays the Terminal Data in Hexadecimal
Ve Hex Format
9 Displays the Help Window
elp
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5. Projects

Project 1: Hello world

1. Description

In first project, we will demonstrate the easiest experiment to make
you acquire the basic knowledge of micro:bit.

We make micro:bit display “Hello word!” . In addition, we need a
serial communication software CoolTerm as well. It sounds simple,

right? Let’ s get started!

2. What You Need:

Micro:bit Board*1
Micro USB Cable*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable.
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4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

it St “on start” : command block only runs once to start program.

- . . .
led enalle QEs Turn off dot matrix on micro:bit

Serial transmits data when receiving “R”
serial on data received

serial write line (IR0 R Serial writes “Hello World! *

Delay in 500ms
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5.Test Result:

According to wiring diagram, upload code and plug micro:bit to
power. Open CoolTerm to select “SerialPort” , set COM port and baud
rate to 115200 (the baud rate of USB serial communication of
micro:bit is 115200 through the test). Click “OK" and “Connect” .
Press "Capslock” and “R” on keyboard, "“Hello World! " will be shown

on CoolTerm monitor, as shown below:

Please disconnect USB cable and reconnect it if there is something

wrong with downloading code.
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oF Untitled 0

File Edit Connection

View Window Help

an

Mew Open Save

& * X[

Connect Disconnect | Clear Data || Options

HE*

View Hex

Help

Connection Options (Untitled )

Serial Port

Ermina
Receive
Transmit
Miscellaneous

Serial Port Options

Port:

Baudrate;

Data Bits:

Parity:

Stop Bits:

Flow Control: [ ]CTS
[ |DTR
[ ]xoN

Software Supported Flow Control
Block Keystrokes while flow is halted

Initial Line States when Port cpens:
(@) DTR On () DTR Off
(®) RTS On (O RTS Off
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Help

F;-Ecan S;a.i Ports

#F Untitled 0 ==
File Edit Connection View Window Help
a8 & & | X | &%
= _ HEX
D | W=
Mew Open Save | Connect [Disconnect | Clear Data | Options || View Hex
Connection Options (Untitled_0)
[ Serial Port Serial Port Options
Terminal T R
Receive S | COM18 ¥ | | *|
Transmit
Miscellanecus Pt 9600 i
Data Bits: x
: 1200
Parity: 1800
: 2400
Stop Bits: 3600
4300
Flow Controk 7200
9600
14400
19200
28200
Software Supg 38400
Initial Line States| Cyctom...
(®) DTR On (O DTR Off
(® RTS On () RTS Off

!_-Cancef

0K
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#F Untitled 0 *

File Edit Connection

View Window Help

®

&

B | =

Connect |Disconnect | Clear Data | Options | View Hex | Help
COM'lﬁf'l'lfrZﬁ]p-N-'l & T & BTS: &g OTR & DGD
hsconnected Gt BX & CT3 & DER &Rl

|
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& Untitled 0 * - O X

File Edit Connection View Window Help

&l ¢ 8 X | & - @

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

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

COMIE /115200 8-M-1 @ X & RIS ) DTR @ DCD
Connected 00:00:45 @ RX @ Cs @DSRE @ R

Project 2: Heart beat

1. Description

Next, we will make micro:bit display “Heart Beat” pattern.

2.What You Need:
» Micro:bit Board*1
> Micro USB Cable*1
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3.Wiring Up:

Connect micro:bit to your computer using micro USB cable

4. Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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"on start” : command block only runs once to start program.
The program under the block “forever” runs cyclically.

LED screen displays “®”
LR ]
teon Rt v Micro:bit shows E

show icon f=f =

5.Test Result:

Download code to micro:bit and keep USB connected. Plug in power,

micro:bit shows “®” and “Ed" ceaselessly.

Project 3: Light Up a Single LED

\_/ \—/
o

1. Description

Micro:bit motherboard consists of 25 light-emitting diodes, 5 pcs in a
group. They correspond to x and y axis. Then the 5*5 matrix is formed.
Moreover, every diode locates at the point of x and y axis.

Virtually, we could control a LED by setting coordinate points. For

instance, set coordinate point (0, 0) toturn on the LED at row 1 and
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column 1; light up LED at the row 1 and column 3, we could set (2, 0)

and so on.

2.What You Need:
® Micro:bit Board*1
® Micro USB Cable*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable
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4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

www.keyestudio.com


https://makecode.microbit.org/reference
https://makecode.microbit.org/

on start . .
on start” : command block only runs

IEL R E LTI T | once to start program.
open LED dot matrix on micro:bit

- The program under the block “forever”
orever

runs cyclically.
toggle x ° ¥
Toggle the LED brightness at coordinate

point “x 1y 0" .

Delay in 500ms

Toggle the LED brightness at coordinate
point “x 1y 0" .

Delay in 500ms

pause (ms) kR

Turn on the LED at coordinate point

unplot x ﬂ ¥ X3, y4" .

Delay in 500ms

Turn off the LED at coordinate point “x3

y4" .

Delay in 500ms

5.Test Result:

Download code to micro:bit and keep USB connected. We will view
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the LED at coordinate point (1,0) flashes for 0.5s, and the LED at (3,4)

flashes for 0.5s alternately.

Project 4: 5x5 LED Dot Matrix

1. Description

Dot matrix gains popularity in our life, such as LED screen, bus station
and the mini TV in the lift.

The dot matrix of Micro:bit board consists of 25 light emitting diodes.
In previous lesson, we control LED of Micro:bit board to form patterns,
numbers and character strings by setting the coordinate points.
Moreover, we could adopt another way to complete the display of

patterns, numbers and character strings.

2.What You Need:
® Micro:bit Board*1
® Micro USB Cable*1

3.Wiring Up:
Connect micro:bit to your computer using micro USB cable.
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4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

Code 1:

www.keyestudio.com


https://makecode.microbit.org/reference
https://makecode.microbit.org/

on start

led enable

b

4

b

-

- €

=

true +*

g g

it}

bl

™ b ™

=g
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“on start” : command block only runs once to start program.
open LED dot matrix on micro:bit
The program under the block “forever” runs cyclically.
.Toggle the LED brightness at coordinate point “x2, y0" , "x2,
y1", "x2,y2", "x2,y3", "x2,y4", "x1,y3", "x0,
y2" ,"x3, y3" and “x4, y2"

Code 2:
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on start

Show mmero
s how mmero

o string

show icon =§E§= >

-
show arrow  MNorth East
show arrow  South East
show arrow South West

show arroW MNorth West

clear screen

pause (ms)
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“on start” : command block only runs once to start program.
LED dot matrix displays 1,2,3,4,5
Dot matrix shows the “l" pattern
Under the block “forever” , program runs cyclically.
Dot matrix shows the “l” pattern
Dot matrix scrolls to show “Hello!”

“&" is shown on dot matrix
LED dot matrix displays “North East” arrow.
The “South East” arrow shows up on LED dot matrix
The “South West” arrow appears up on LED dot matrix
The “North West” arrow is displayed on LED dot matrix
Clear the screen

Delay in 500ms

5.Test Result:

Upload code 1 and power on, keep USB cable connected, we will see

the icon.
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Transfer code 2 to micro:bit. Micro: bit starts showing number 1, 2, 3,

4, and 5, then cyclically displa , "Hello!”,

I

and patterns.

Project 5: Micro:bit’ s Buttons

1. Description

The buttons are common input devices. You will have used a power
button to switch off the mobile or tablet, or volume buttons to turn
the audio level up or down. The buttons on the BBC micro:bit are
input devices that can be pressed to trigger an action. You can write a

program to tell the micro:bit what actions should happen when the
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button is pressed, and there are lots of you can program. There are
two buttons on the micro:bit, button A and button B. The button can
be pressed separately or together. There is a third button on the
other side, that’ s for resetting your micro:bit and start your program

from the beginning.

2. What You Need:

» Micro:bit Board*1
» Micro USB Cable*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable.

4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have
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access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

Code 1:

Press button A on micro: bit main board

on button A * pressed

show string o

Show the character “A”

Press button B on micro: bit main board

on button B ¥ pressed Show the character “B”

show string o

Press button A and B at same time

Display the character “AB”

on button A+B * pressed

show string m

Code 2
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“on start”: command block runs

once

led enable true *

to start program.

Turn on LED dot matrix

Set the initial value of item to 0

Press button A on Micro:bit board

Change item by 5

on button B * pressed
_ Press button B on Micro:bit board

change item * by o
Change item by -5

forever

The program under the block

plot bar graph of ditem ¥

vt @
if item = > - a then
set  dtem * to e

“forever” runs cyclically.Light on
LED in dot matric to draw bar
graph, light up up to 25 LEDs
If item is greater than 25
Then set item to 25

If item is less than O

Then Set item to 0

5.Test Result:

Download code 1 to micro:bit and keep USB connected. Press “A” on
micro:bit board, character “A” will be displayed; in case that B is

pressed, letter "B" will appear. So will “AB” if you press A and B
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buttons simultaneously.

Then download code 2 in same way. Press button A, a row of LEDs are

added, when B is pressed, a row of LEDs are deducted.

Project 6: Temperature Measurement

1. Description

Micro:bit main board contains temperature sensor, as micro:bit is
small pocket-sized computer, it has a micro processor. That means
this is a tiny electronic component with less power than normal
computer processor, which is one of the reason your micro: bit is so
small and can run on batteries.

The micro:bit processor runs the program you create for your
micro:bit so when you write a program in online editors, then transfer
it to your micro:bit. The processor is where your program runs.

Note: the temperature sensor is included in the processor

micro:bit Educational Fdn
Model: V1.5
[ CMIIT ID: 2018DJ5085

] E
: L 1%:1
2 s . d
M S e \
& -
— PROCESSOR

micro:bit. ee

it — COMPASS
S ACCELEROMETER
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2.What You Need:
Micro:bit Board*1
Micro USB Cable*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable.

4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

Code 1:
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serial redirect to USB

serial write value = temperature (°C)
—_

“on start” : command block only runs once to start program.

Serial redirect to USB

The program under the block “forever” runs cyclically.

Serial writes Temperature=Temperature (°C)

Delay in 500ms

According to wiring diagram, upload code and plug micro:bit to
power. Open CoolTerm to select “SerialPort” , set COM port and
baud rate to 115200 (the baud rate of USB serial communication of
micro:bit is 115200 through the test).

Click "OK" and “Connect” .
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oF Untitled 0

File Edit Connection View Window Help

aB e @

Mew Open Save | Connsct Disconnect

HE*.

X

Clear Drata

o

Options

Help

View Hex

Temperature: 35
Temperature: 35
Temperature: 35
Temperature: 35
Temperature: 35
Temperature: 35
Temperature: 35
Temperature: 36
Temperature: 36
Temperature: 36
Temperature: 36
Temperature: 37
Temperature:37
Temperature: 37
Temperature: 37
Temperature: 37
Temperature: 37
Temperature: 37

| COM16 /115200 §-N-1
Connected 00:01:48

® X © RIS © DIR @ DCD
@r @cs @OSR @R

Code 2 (Note: temperature value can be adjusted)
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led enable true ¥

forever

if temperature (°C) E e then

£ -
show icon '=E=' -

else

show icon

®

“on start” : command block runs once to
start program.
Turn on LED dot matrix
Under the block “forever” , program runs
cyclically.
If the detected temperature >35°, the
next program will be executed.

Dot matrix shows "«

5. Test Result:

Then transfer code 2 in micro:bit, when the ambient temperature is

less than 35°C, micro:bit will show

equivalent to or greater than 35°C, the pattern

. When the temperature is

will appear.
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Project 7: Micro:bit Compass

~ COMPASS .

%" CACCELEROMETER

micro:bit.. e

1. Description

This project mainly introduces the use of the micro:bit magnetic
sensor. In addition to detecting the strength of the magnetic field, it
can also be used as an electronic compass to determine the direction,
an important part of the heading and attitude reference system
(AHRS) as well.

It uses FreescaleMAG3110 three-axis magnetometer. Its 12C interface
communicates with the outside, the range is £1000uT, the maximum
data update rate is 80Hz. Combined with accelerometer, it can
calculate the position. Additionally, it is applied to magnetic detection
and compass blocks.

Then we could read the value detected by magnetic sensor to
determine the location. We need to calibrate the micro:bit board
when magnetic sensor works.

The correct calibration method is to rotate the micro:bit board.
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In addition, the objects nearby may affect the accuracy of readings

and calibration.

2.What You Need:

Micro:bit Board*1
Micro USB Cable*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable.

4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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Code 1:

“on start” : command block only
FaliBEate camnass runs once to start program.
Calibrate compass

on button A * pressed
Press button A on Micro:bit main

show number compass heading (°)

board

Dot matrix shows the direction of

compass heading

Code Explanation:
Calibrate micro:bit first due to different magnetic field everywhere.
Micro:bit will prompt the need of calibration if it is the first time to

use it.

Download code 1 to micro:bit and keep USB cable connected. Press
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button A, LED dot matrix will show “TILT TO FILL SCREEN” . Then
enter the calibration interface, rotate the micro:bit board to make a

full square (25 LEDs are on) on dot matrix, as shown below:

Rotate until the light is on
then a square pattern is
generated (25pcs LED |ight on)

L, B
| - : g1

will appear if calibration is finished.

A smile

After calibrating, press A each time, the serial monitor will show 0°,

90°, 180°and 270°(correspond to North, East, South, West)
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Code 2

forever

set x+* to compass heading (°)

if compass heading (®) zw @ compass heading (%) < w @ then

xw @ and » compass heading (™) < @

This code string complies that we read the value detected incessantly
and determine the direction by the value range. The arrow is toward

North.
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202. 5

For the above picture, the arrow pointing to the upper right when the
value ranges from 292.5 to 337.5. 0.5 can’ t be input in the code,

thereby, the values we get are 293 and 338

Complete Code:
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on start

calibrate compass

forever

set x * to compass heading (%)

else if

show leds
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else if

show leds

- O

and *

- - @
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else if

show leds

else if

show leds
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“on start” : command block only runs once to start program.

Calibrate compass
The program under the block “forever” runs cyclically.

Store the angle of the compass heading into the variable x

Save the angle of

When 293<x<338, execute the program under then block

Micro:bit shows!

When 23<x<68, execute the program under then block

Micro:bit showsﬁ

When 68<x<113, execute the program under then block

Micro” bit shows m

When 113<x<158, execute the program under then block

Micro” bit shows ﬂ

When 158<x<203,execute the program under then block

Micro” bit shows H

When 203<x<248, execute the program under then block

Micro:bit shows E "

When 248<x<293, execute the program under then block

Micro:bit shows ﬁ

When x is not among the above rang, the next program will be executed under else block

Micro:bit shows H "




5. Test Result:

Download code 2 to micro:bit and keep USB connected.
After calibration, tilt micro:bit board, the LED dot matrix displays the

direction signs.

Project 8: Micro:bit Acceleration Sensor

", COMPASS s

micro:bit.. e

%" CACCELEROMETER
PINS

1. Description

The micro:bit board has a built-in Freescale MMA8653FC three-axis
acceleration sensor (accelerometer). Its [2C interface works on
external communication, the range can be set to +2g, +4g, and +8g,
and the maximum data update rate can reach 800Hz.

When the micro:bit is stationary or moving at a constant speed, the
accelerometer only detects the gravitational acceleration; when the
micro:bit is slightly shaken, the acceleration detected is much smaller
than the gravitational acceleration and can be ignored. Therefore, in

the process of using micro:bit, the main purpose is to detect the
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changes of the gravitational acceleration on the x, y, and z axes when
the attitude changes.
For this project, we will introduce the detection of several special

postures by the accelerometer.

2.What You Need:
® Micro:bit Board*1
® Micro USB Cable*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable.

4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.
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Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

Code 1:

on shake *

show m.li:ero

on lopo up =

sl'mmlnbero

on logo down =

sl'wmnﬂ:bero

on  sCreen up ¥

shiow mmerﬂ

o screen down *

shwnumer‘a

on tilt Jeft =

show number e

on tilt right =

Shake micro:bit

Micro:bit shows 1

Micro:bit’ s logo is upward
Micro:bit shows 2

Micro:bit’ s logo is download
Micro:bit shows 3

Dot matrix of micro:bit is upward
Micro:bit shows 4

Dot matrix of micro:bit is downward
Micro:bit shows 5

micro:bit tilts left

Micro:bit shows 6

micro:bit tilts right

Micro:bit shows 7

When the Micro:bit board is free fall

Micro:bit shows 8
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Code 2:

serial redirect to USB

acceleration (mg) x *

serial write walue a =
S . -
serial write walue o E

acceleration (mg)} y ™

pose o) @D
serial write walue G =
Y - -

acceleration (mg) z =

“on start” : command block only runs once to
start program.
The program under the block "forever” runs
cyclically.
Serial writes value X=acceleration value of x axis
Delay in 100ms
Serial writes value Y=acceleration value of Y axis
Delay in 100ms
Serial writes value Z=acceleration value of Z axis

Delay in 100ms

Download code 2 to micro:bit, keep USB cable connected.

The coordinates of the micro:bit accelerometer are shown in the

following figure:

Pin 1

(Top View)
Direction of the
Detectable Accelerations
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Hook the components up, upload code, power on and open
CoolTerm, click Options to select SerialPort. Set COM port and baud
rate is 115200(the baud rate of USB serial communication of micro:bit
Is 115200 through the test). Click “OK" and “Connect” .

The serial monitor separately displays the decomposition value of
acceleration on the X-axis, Y-axis, and Z-axis, as well as the synthesis
value of acceleration (the synthesis of gravitational acceleration and

other external forces).
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COMIB /115200 4
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Connected D000 16

@ T

) RTS ) DIR @ DCD
EJFX @ Cs @DSR @R

5.Test Result:

Download code 1 to micro:bit and plug in power with USB cable.

Shake micro:bit then the number 1 appears.

When the logo points to the North, the number 2 is displayed:
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When the logo points to the South, the number 3 is displayed:

When the screen is upward, the number 4 is shown.

On the contrary, the number 5 is displayed when the screen is

downward.

When micro:bit board is tilt to the left, number 6 is shown.

When micro:bit board is inclined to the right, number 7 is displayed.

When it is free fall(accidentally making it fall), number 8 appear on
dot matrix. (Note: we don’ t recommend you to make it free fall, it

will cause board damage)
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Project 9: Detect Light Intensity by Micro:bit

1. Description

This project will introduce how micro:bit detects the external light intensity.
Since micro:bit doesn’t come with photosensitive sensor, the detection of
light intensity is completed through the LED matrix. When the light
irradiates the LED matrix, the voltage change will be produced. Therefore,

we could determine the light intensity by voltage change.

2. What You Need:

» Micro:bit Board*1
> Micro USB Cable*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable.
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4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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“on start”: command block runs
once to start program.

on start

serial redirect to USB Serlal redlreCtS tO USB

The program under the block

forever

“forever” runs cyclically.

serial write value (EEETUISETIEIERRSTAN - light level

pause (ms) WGLES

Serial write value “Light intensity”
= light level
Delay in 100ms

5.Test Result:

Wire the components up, download code to micro:bit, keep USB
cable connected and open CoolTerm, click Options to select
SerialPort. Set COM port and baud rate is 115200(the baud rate of
USB serial communication of micro:bit is 115200 through the test).
Click “OK” and “Connect” .

CoolTerm monitor displays the light intensity value. When covering
LED dot matrix by hand, the light intensity is 0; when putting it under

the sun, the intensity value varies with the light intensity.
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| o Unitled 0 - o X

File Edit Connection View Window Help

hE-J= AR INER?,

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

Light intensity:0 Al
Light intensity:l
Light intensity:l
Light intensity:3
Light intensity:3
Light intensity:5
Light intensity:&
Light intensity:11l
Light intensity:13
Light intensity:lé
Light intensity:1%
Light intensity:21
Light intensity:25
Light intensity:27
Light intensity:2%
Light intensity:32
Light intensity:40
Light intensity:50
Light intensity:58
Light intensity:70
Light intensity:78
Light intensity:86
Light intensity:93
Light intensity:101
Light intensity:108

[COM16 /7 115200 §-N-1 @7 ORIS QDR @ DCD
Connected 00:02:34 &3 RX @ Cs @0D5R @R

Project 10: Bluetooth Wireless Communication

micro:bit Educational Fdn
Model: V1.5
IT ID: 20

- PROCESSOR @0 !OO o °
2 < ROCHLEROMETER seee "
b . :
L]
micro:bit--

1. Description
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Micro:bit board comes with NRF51822 processor, Bluetooth and
2.4GHz RF antenna, which work with Bluetooth and 2.4G wireless
communication.

In this project, we connect cellphone to micro:bit motherboard to

complete the wireless connection.

2. What You Need:
Micro:bit Board*1
Micro USB Cable*1
® Cellphone*1

3.Wiring Up:

Connect micro:bit to your computer using micro USB cable

Search micro bit in App store and install it.
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Filters » 2L microbit [ ] Cancel

micro:bit Mbit
Ediucation Education GET
LE & & & o i el

e

Pair BBC micro:bit with cellphone or iPad

a. After installing APP successfully, click BulEEEISto enter app. plug in

micro:bit, click “Choose Micro:bit” to start Bluetooth pairing.
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Choose micro:bit
Create Code

Flash

Monitor and Control

ldeas

b. Click “Pair a new Micro:bit”

Choose micro:bit

©,

Pair a micro:bit

Pair a new micro:bit
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c. Hold down button A and B, then press and release the reset button.
LED dot matrix will show a pattern. At last, release the button A and B

and click “Next” .

How to pair your micro:bit [«

. 1 micro:bit

‘AIHIHIHIIHIHIIHIHIE' lillllﬁllmﬁﬁml

Step 1 l
HOLD the A and B buttons and @
PRESS and RELEASE RESET

Cancel
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'How to pair your micro:bit.

RELEASE!

mlcrn blt

HEIIIHQ‘E‘FGI

Step 1 l
HOLD the A and B buttons and O
PRESS and RELEASE RESET

W
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Enter pattern

Step 2

COPY the pattern from your
device and TAP Next

Tap “Next” to pair.
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Ready to pair

- T T T T

Tap Next to pair

When asked for a code, PRESS
button A on micro:bit to see it

Searching for micro:bit

Please wait...

Currently searching for o

micro:bit. Please wait...
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Pairing successful

Press RESET on micro:bit

After pairing successfully, edit code via APP and upload code.

&

Select “Create Code” (Clic and appear the dialog

Create a Project (3¢

Gihve your praject 2 name.

| Create v B
box =3 click icon- to

I

enter the programming interface.
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Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas

Cmicro:bit

Mew Project

m Micrasoft
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Create a Project

Zive your project a name.
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O micro:bit @ Home «f i B JavaScript @ o = Microsoft

Loops

c
¢ Logic

Variables

B Math

I s Advanced

< Download usn Pick a name..

After finish programming, click ﬂ to select “Project Setting” .
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O micro:bit @ Home «f

Searc Q = Project Settings
222 Basic sod cuatie (B & Extensions
Enanle = -
@® Input % Pair device
@ Music & Print..
€O Led O Delete Project
il Radio
% |anguage
C' Loops
2 Lo High Contrast On
ogic
=mini=— Green Screen On
= Variables
BH Mat © Report Abuse...
- I w Advanced ® Reset
About...

Input 1 in the blank box to name your project. Enable

MNo Pairing Required: Anyone can connect via Bluetooth.

button )

The page

will return to the initial page. Then click the button ﬂand “Project

Setting” to come back and tap “save”

O micro:bit & Home «f E Blocks B JavaScript W e D

m Microsoft

& Go back

Mame

1 | —

Mo Pairing Required: Anyone can cannect via Blustooth.

== initiated.

Passkey pairing: Pairing requires 6 digit key to pair.

Edit Settings As text

g

@ /ustWorks pairing (default): Pairing is automatic once the pairing is
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COmicro:bit @ Home «f B javaScript  + © O 4 Microsoft

4 Go back

Mame

1

@ Vo Pairing Required: Anyone can connect via Bluetoath.

JustWorks pairing (default): Pairing is automatic once the pairing is
initiated.

Passkey pairing: Pairing requires 6 digit key to pair.

ﬂ Edit Settings As text

n

The program “1” is set well, click

to save the

program.

D micro:bit @ Home of

led emable

B Math

I s Advanced

oI
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Then download the code to micro:bit directly(default program name
is 1) and click “Flash” .

Note: the code will be downloaded after micro:bit shows the

Wednesday, May 6, 2020
9:32:08 AM

Code Editor 4
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Flashing code to micro:bit

Please do not interact with micro:bit until
the process is complete

Upload the program successfully, as shown below:
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Flashing successful

Project 11: LED Blink

1. Description

LED blink is a basic experiment. You will learn how to make white LED
blink through code. Please turn off dot matrix on micro:bit before
testing.
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2.What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Yellow LED Module*1

RJ11 Cable*1

6-Slot AA Battery Holder*1
1.5V AA Battery*6

EASY Plug Yelow LED Module

The LED light modules have shiny colors, ideal
for Arduino starters. It can be easily connected
to 10/Sensor shield.

Note: this module needs to be used together
with EASY Plug Shield for micro bit V1.1. You
can also choose other LED to emit different

color of light like white, blue, green, yellow and red.

3. Specification:

Interface: Easy plug
Sensor type: Digital
Working voltage: 5V

LED color: yellow
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® Easy to use

® Useful for light projects

EASY Plug Shield for micro bit V1.1
Micro:bit is a basic development board designed by the British

Broadcasting Corporation for youth programming education. It
supports the PXT graphical programming interface developed by
Microsoft, without the need to download an additional compiler, and
can be used under Windows, macOS, IOS, Android and other

operating systems.

We combine EASY Plug shield with micro:bit due to the

inconvenience of wiring up micro:bit .

The golden finger interfaces ,as well as 10 pcs easy plug ports (RJ11
6P6C interfaces)could be connected to other modules and sensors,
therefore, you don’ t need to worry about wiring up components
incorrectly.

The shield comes with 4 pcs WS2812 LEDs controlled by P9, PO
controls passive buzzer; and two dial switches--Power Switch and
Voltmeter Switch(3.3V, 5V).

The voltage of power supply is DC 6-10V
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The Easy Plug port only supports the sensors and modules with

RJ11 6P6C port.

4. Specification:

Power supply: DC 6-10V
Output current: 1.5A
Interface: RJ11 6P6C interface and

golden finger interface

Size: 98*65*17mm

5. Interface Description:
G: GND
V: Voltmeter Switch control, dial to 5V end, 5V; dial to 3V end, 3.3V

I2C Communication Port

SDA: P20
SCL: P19

SPI Communication Port
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MOSI: P15
MISO: P14
SCK: P13

6. Wiring Up:

Insert micro:bit onto EASY Plug shield, link white LED module with P5
port of shield and plug in power.

"‘ AA Battery - I

I - LI1913eg VY ‘:

|| AA Battery . l

=

| €l o= & s :

! % HAL ) — I £1933eg VY

: | M
‘.r AA Battery - il

r12211] E_O_;] [lGezilg,

LED
Keyestudio.

Note: Dial Voltmeter Switch to 3V end

7. Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program.
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The following test code is as for your reference.

on start

led enable false *

forever

digital write pin P5 * to °

pause (ms)

digital write pin P5 * to o

“on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
The program under the block “forever” runs cyclically.
Set P5 to high level(1), turn on LED
Delay in 1000ms
Set P5 to low level (0) , turn off LED
Delay in 1000ms

8. Test Result:

103

Wire up, dial Voltmeter Switch to 5V end, plug in external power and
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dial Power Switch to ON end. Upload code to micro:bit and you will

view LED flashing, with interval of 1s.

Project 12: Breath

1. Description

The light breath experiment is a little bit similar to the previous project. This
time we connect the EASY Plug Red Led module to the EASY Plug Shield for
micro bit V1.1. Connect the pin of LED module to P10 of micro:bit. From the
Pinout diagram of micro:bit, you can get the P10 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.

o Reserved: accessibility pl2
- - BUTTON B pe—— P11
— rYeEm O | e
T ) ———

[ e{ leDcCol8 P7
o 1fDColo = P6
R T T ———
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What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Red LED Module*1

RJ11 Cable*1

6-Slot AA Battery Holder*1
1.5V AA Battery*6

Wiring Up:

Insert micro:bit onto EASY Plug shield, connect red LED module to

P10 of shield with a RJ11 cable, and plug in external power.

Re[Iz11] E_;.:‘ 1R

@ |

LED

Keyestudio.

F - £1019eg Yy H\"U
U‘\H AA Battery - I
U |

pra—

(
! - £1919%g VY H‘\’U

- S
- 1l

I
JH AA Battery

E |
; 5[
i 3
P -
E | Easy Elyg Shield  ps[jesll] @}
. I for Micro :bit V1.1 c7[mm]
i

P12 P11
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Note: Dial Voltmeter Switch to 3V end

4. Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

on start

led enable false *

e "on start” : command block only runs once to start
program.
while val = Slcls @ Turn off dot matrix on micro:bit

The program under the block “forever” runs cyclically.

do
set wval™* to wval ™ ¢ o

When val <1024, run the program in the do block

analog write pin P18 * to val *

Set val to val+1

pause (ms) o Set analog value of P10 to val
Delay in 5ms
When val>0, run the program in the do block

Set val to val-1

do Set the analog value of P10 to val.
set val * to wval * - o . 9
Delay in 5ms

analog write pin P18 * to val =

pause (ms) o

5. Test Result:
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Wire up, dial Voltmeter Switch to 3V end, plug in external power and
dial Power Switch to ON end and upload code to micro:bit.

You will find LED of module get brighter then darker, like human breath.

Project 13: Blink and Breath

1. Description

In this project, we will combine LED flash and breathing effect together.

What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Red LED Module*1

RJ11 Cable*1

6-Slot AA Battery Holder*11.5V AA Battery*6

vV VVVY YV VN

3. Wiring Up:

Insert micro:bit onto EASY Plug shield, connect red LED module to

P10 of shield with a RJ11 cable and connect external power.
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Re[I2211] E_;.:‘ [Goz0]gs

@ |

LED

Keyestudio.

F - £1019eg Yy H\"U
U‘\H AA Battery - I
U |

pra—

£I911%e9g VY
| {
|

HH‘ AA Battery

Easy Elyg Shield o3
for Micro :bit V1.1

—
£1933%9g
i |

mﬂ AA Battery

Note: Dial Voltmeter Switch to 3V end

4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

led enable false *

analog write pin P18 *+ to wval *

do
56t wval* to wval v - - o

analog write pin P18 *+ to wval

pause (ms) o
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"on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
The program under the block “forever” runs cyclically.
Repeat the program in the do block twice

Set P10 to high level (1) , turn on LED

Delay in 1000ms

Set P10 to low level (0) , turn off LED
Delay in 1000ms
Repeat the program in the do block twice

When val <1024, run the program in the do block

Set val to val+1
Set the analog value of P10 to val
Delay in 5ms

5.Test Result:
Wire up, dial Voltmeter Switch to 3V end, plug in power and dial

Power Switch to ON end. Upload program to micro:bit, LED flashes

twice and shows breathing effect twice ceaselessly.

Project 14: RGB

1. Description

EASY Plug shield comes with 2812 2x2 full color RGB, we will finish

three experiments with 2812 2x2 full color RGB.
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In this project, we will demonstrate how to play music with passive buzzer.
Easy Plug shield comes with one. Let's get started. (Passive buzzer is

connected to P9 on Easy Plug shield)

2.What You Need:
> Micro:bit Board*1
EASY Plug Shield for micro bit V1.1*1

>
» Micro USB Cable*1

» 6-Slot AA Battery Holder*1
>

1.5V AA Battery*6

2812 2x2 full color RGB

2812 2x2 full color RGB module is a smart external
control LED light source that integrates control
circuit and lighting circuit.

Each LED has the same appearance as a 5050 LED

SO RACEUCIIN bead, and each component is a pixel point.
The pixel point includes an intelligent digital interface data latch
signal shaping and amplifying driving circuit, as well as a
high-precision internal oscillator and a 12V high-voltage
programmable constant current control part, which effectively
ensures that the color of the pixel point light is highly uniform.

The data protocol adopts the single-line return-to-zero code
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communication mode. After power-on and reset the pixel point, the S
pin receives the data transmitted from the controller. And the 24-bit
data are extracted by the first pixel and then sent to the data latch
inside the pixel point.

LED has advantages of low voltage drive, environmental protection
and energy saving, high brightness, wide scattering angle, good

consistency, ultra low power, long life and so on.

3. Specification:
Working voltage: DC 5V

Power: 0.1W

Light source: SMD 5050 RGB

|IC model: 4pcs/WS2811

Gray level: 256 levels

Beam angle: 180°

Luminous color: can be adjusted to white, red, yellow, blue, green, etc.

by the controller

4.Wiring Up:
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Easy Elyg Shield s
for Micro :bit V1.1

Note: Dial Voltmeter Switch to 3V end

5. Test Code:

13

F - £1013eg VY W’U
J‘\H AA Battery . I
U

= |

[ \‘
! - £1093%eg YV H\"U
".

HU AA Battery - '

F- £10130g VY F“\‘U
mﬂ AA Battery - l

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

We need to set test code in library file, and add the library of

“neopixe” .
a® Game
4] Images
Pins
*% Serial

=

== (Control

& Extensions

Click “Extensions” — "neopixel” , click to download

www.keyestudio.com


https://makecode.microbit.org/reference
https://makecode.microbit.org/

114

bluetooth devices radio-broadcast
Blustooth services BETA - Camera, remote contral and Adds new blocks for message
other Bluetooth services. App communication in the radia

"IIJ

microturtie

AdaFruit NeoPixel driver A LOGO-like turtle library

A micro-servo library

Learn mare

You will view library “neopixel” in the editing blocks, as shown below:
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Neopixel

strip * to MNeoPixel at pin P8 ™ with a leds as RGB (GRB format) =

range * to strip * range from G with o leds
; strip * show rainbow from o to @
Radio 5

Loops

strip show color red =

strip show bar graph of o up to @

Logic

Variables

Math

strip
Meopixel

strip * clear

Advanced
hue e saturation ﬂ Juminosity o

S Functions

1— ﬂr—a}.q strip * shift pixels by o
— rays

I Text

= strip * rotate pixels by o
B Game

Code 1:
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on start

led enable false *

set strip * to MNeoPixel at pin P9 * with o leds as RGE (GREB format) =

strip * clear

forever

strip * show

(ms) WRl:RR

strip * show orange ¥

(L3N 1668 -

strip *  show

lage *

{ms}

strip * show

(ms) W]

strip * show

(LY 1609

strip * show indigo *

(ms) WRl:=:RR

strip * show

(ms) Wl cR

strip * show purple =

(ms) W]

strip * show

(LI 1668 *
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“on start” : command block only runs once to start program.

Turn off dot matrix on micro:bit

Set strip to NeoPixel at pin P9 with 4 leds as RGB
Turn off 4 pcs WS2812 RGB lights
The program under the block “forever” runs cyclically.
make all RGB show red color
make all RGB show red color
Delay in 1000ms

make all RGB show orange color
Delay in 1000ms

make all RGB show yellow color
Delay in 1000ms

make all RGB show green color
Delay in 1000ms

All of RGB show blue color

Delay in 1000ms

make all RGB show indigo color
Delay in 1000ms

make all RGB show violet color
Delay in 1000ms

make all RGB show purple color
Delay in 1000ms

make all RGB show white color
Delay in 1000ms

Code 2
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on start

led enable

false =

set strip * to NeoPixel at pin P9 * with o leds as RGEB (GRE format) =

Forever

for dinde

pause

for inde

pause

for inde

pause

x Fﬂ:uatao

strip * clear
strip * set pixel color at
strip *  show

(ms) ELER

% -Frumiltno

strip *  clear
strip * set pixel color at
strip * show

(Lol 100 -

X frmutno

strip * clear
strip * set pixel color at
strip *  show

fms) BT

index *

index * to orange ¥

index =

red *

to

to yellow *
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“on start” : command block only runs once to start program.

Turn off dot matrix on micro:bit

Set strip to NeoPixel at pin P9 with 4 leds as RGB

The program under the block “forever” runs cyclically.

For index from 0 to 3, execute the program under do block
Turn off 4 pcs  WS2812 RGB lights

Set pixel color of 4 pcs WS2812 RGB lights to red color
Strip show

Delay in 100ms

For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB lights

Set pixel color of 4 pcs WS2812 RGB lights to orange color
Strip show

Delay in 100ms

For index from 0 to 3, execute the program under do block
Turn off 4pcs WS2812 RGB lights

Set pixel color of 4 pcs WS2812 RGB lights to yellow color
Strip show

Delay in 100ms
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for dindex From @ to o

strip * clear

strip * set pixel color at index * to green *

strip * show

pause (x=)
for dindex <From @ to o

strip *  clear

strip *  set pixel color at index * to blue *
strip *  show

pause (ms) LR

for dindex From @ to o

strip * clear

strip * set pixel color at index * +to dindigo ¥

strip * show

pause (ms) Gl

for dindex from 8 to o

strip * | clear

strip * set pixel color at index * violet =

to
strip * show

pause (ms) Rl

for index From 8 to o

strip * clear

strip * set pixel color at index ¥ to

purple ¥
strip * show

pause (ms]) LA

for index From @ to o

strip *  clear

white *

strip * set pixel color at index * to

strip *  show

pause (ms) RRLIE
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For index from 0 to 3, execute the program under do block
Turn off 4pcs WS2812 RGB lights

Set pixel color of 4 pcs WS2812 RGB lights to green color
Strip show

Delay in 100ms

For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB lights

Set pixel color of 4 pcs WS2812 RGB lights to blue color
Strip show

Delay in 100ms

For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB

Set pixel color of 4 pcs WS2812 RGB lights to indigo color
Strip show

Delay in 100ms

For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB lights

Set pixel color of 4 pcs WS2812 RGB lights to violet color
Strip show

Delay in 100ms

For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB

Set pixel color of 4 pcs WS2812 RGB lights to violet color
Strip show

Strip refreshes to display

Delay in 100ms

For index from 0 to 3, execute the program under do block

Turn off 4 pcs WS2812 RGB

Turn off 4 pcs
Set pixel color of 4 pcs WS2812 RGB lights to white color

Strip show
Delay in 100ms
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Code 3:

on start

led enable false =

set strip * to MNeoPixel at pin P9 * with o leds as RGB (GREB format) =
set

set

forever

for index from @ to o

do
set R *™ to

set 6T to
set B * to
strip * clear

strip * set pixel color at index * to red R~ green G~ blue B *

pause (ms)

strip *  show
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"on start” : command block only runs once to start program.
Turn off micro:bit LED dot matrix
Set strip to NeoPixel at pin P9 with 4 leds as RGB
Set strip to initialization o
Set variable Rto 0
Set variable G to 0
Set variable B to 0

The program under the block “forever” runs cyclically.
When value of variable index is in 0-3, execute the program in the do block
Set variable R to random number in 10~255

Set variable G to random number in 10~255

Set variable B to random number in 10~255

Turn off all RGB lights on the strip

Set pixel color of 4 pcs WS2812 RGB lights to RGB
Set 4pcs WS2812 RGB to

Delay in 500ms
strip refreshes to display

6. Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power

and dial Power Switch to ON end and download code 1 to micro:bit,

WS2812RGB lights display different color.

Download code 2 to micro:bit, WS2812RGB show same color like flow

light.

Download code 3 to micro:bit, each WS2812RGB shows random color

like flow light.

www.keyestudio.com




124

Project 15: Play Music

1. Description

In this project, we will demonstrate how to play music with passive buzzer.
Easy Plug shield comes with one. Let's get started. (Passive buzzer is

connected to PO on Easy Plug shield)

2. What You Need:

® Micro:bit Board*1
® EASY Plug Shield for micro bit V1.1*1

® Micro USB Cable*1
® Slot AA Battery Holder*1
® 1.5V AA Battery*6

Passive Buzzer Module:

The buzzer includes active buzzer and passive buzzer.
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The difference between them a built-in vibration source, therefore, it
will make a sound when power is plugged in.

We need 2K-5K square wave to drive passive buzzer because the
buzzer on EASY Plug Shield doesn’ t come with this kind of source.
Different frequencies produce different sounds. You can use the

micro:bit to compose a simple, interesting and melodic song.

3. Specification:
Working voltage: 3.3-5V
Interface type: Digital

4. Wiring Up:

F“. £1013eg VY FU’U
UU‘ AA Battery -I‘
= v
! - £10933%eg YV Hﬂ“‘

R

o[l 5
b 2] 5 E It
K : Ri : 3 UU AA Battery . l
i Easy Elyg Shield ml: ) @} : HL - 9 H ‘
z: { for Micro bit V1.1 c7[mm] ¢l c3 us ) ‘
Wl | ———— == T F - £1033eg VY m’b
~N |

P12 P11 ‘
\Hﬂ AA Battery - I

Note: Dial Voltmeter Switch to 3V end.

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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Code 1:

on start "on start” : command block only runs once to start

program.

Ted enalile S Turn off dot matrix on micro:bit

The program under the block “forever” runs cyclically.
When i<80, run the program in the block

Set PO to low level(0) to make passive buzzer silent

Delay in Tms

Set PO to high level(1) to make passive buzzer emit sound
Delay in Tms

Set variable i to i+1

Set variableito 0

Delay in 100ms

When i<100, run the program in the do block

Set PO to high level(1) to make passive buzzer emit sound
Delay in 2ms

Set PO to low level(0) to make passive buzzer silent

Delay in 2ms

Set variable i to i+1

set iv to iwv +vw a
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Code 2:

on start

led enable false =

High E

High F JEi:d

[AE G E High E

High E

High €

play tone @ for

127

“on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
The program under the block “forever” runs cyclically.
Play tone High E for 2 beats
Play tone High E for 1 beat
Play tone high G for 2 beats
Play tone high F for 1 beat
Play tone high E for 1 beat
Play tone high D for 1 beat
Play tone high C for 2 beats
Play tone high C for 2 beats
Play tone high D for 1 beat
Play tone high E for 2 beats
Play tone high E for 1/2 beat
Play tone high D for 1/2 beat
Play tone high D for 2 beats
Play tone high E for 2 beats
Play tone high F for 1 beat
Play tone high G for 2 beats
Play tone high F for 1 beat
Play tone high E for 1 beat
Play tone high D for 1 beat
Play tone high C for 2 beats
Play tone high D for 1 beat
Play tone high E for 1 beat
Play tone high D for 1 beat
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Play tone high D for 1/2 beat
Play tone high D for 1/2 beat
Play tone high C for 1 /2 beat
High € Play tone high C for 1 beat
Play tone high D for 2 beats
Play tone high E for 1 beat
Play tone high C for 1 beat
Play tone high D for 1 beat
Play tone high E for 1 /2 beat
Play tone high F for 1 /2 beat
Play tone high E for 1 beat
Play tone high C for 1 beat
Play tone high D for 1 beat
Play tone high E for 1/2 beat
Play tone high F for 1 /2 beat
Play tone high E for 1 beat
Play tone high D for 1 beat
Play tone high C for 1 beat
Play tone high D for 1 beat
Play tone high G for 1 beat
Play tone high E for 1 beat
Play tone high E for 2 beats

High C

High E

Play tone high F for 1 beat
Play tone high G for 2 beats
Play tone high F for 1 beat
Play tone high E for 1 beat

tone for 1 Play tone high F for 1 /2 beat
Play tone high E for 2 beats

play tone WM for 1 ™ beat

play tone @ for beat
play tone @ for beat

play High o JEiid beat

play beat

beat

12 = beat
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play tone @ for 1/2 * beat Play tone high D for 1/2 beat

e m <. (R Play tone high C for 2 beats
Play tone high D for 1 beat
play tone WiEGE for 1 * beat

Play tone high E for 1 beat
play tone @ for 1~ beat Play tone high D for 1 beat

S @ o vt Play tone high D for 1/2 beat
Play tone high C for 1/2 beat

play tone (D for 1/2 * beat Play tone high C for 2 beats

play tone Wit Me for 1/2 * beat

play tone WLIFGNS for 2 ™ beat

Note: CIick_ to switch into JavaScript code, each

frequency and beat of tone is shown below:
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JavaScript w

1 1led.enable(false)
2 basic.forever(function () {

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))
14 music.playTone(587, music.beat(BeatFraction.Double})
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))
20 music.playTone(587, music.beat(BeatFraction.Whole))
21 music.playTone(523, music.beat(BeatFraction.Double))
22 music.playTone(587, music.beat(BeatFraction.Whole))
23 music.playTone(659, music.beat(BeatFraction.Whole))
24 music.playTone(587, music.beat(BeatFraction.Whole))
25 music.playTone(587, music.beat{BeatFraction.Half))

6. Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power
and dial Power Switch to ON end and upload code 1 to micro:bit,
you will hear the buzzer emit two kind of sounds; if download code 2

to micro:bit, the song “Ode-to- Joy” will be played.

Project 16: Knock Sensor

1. Description
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Sensor can detect the data, sense the signal and control the devices.
We are familiar with light sensor, temperature, humidity and sound
sensors. A great deal of experiments could be finished with these
sensors and modules.

We will control the LED by knock sensor in the experiment.

2. What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Knock Sensor*1

EASY Plug Red LED Module*1

RJ11 Cable*2

® 6-Slot AA Battery Holder*1
® 1.5V AA Battery*6

EASY Plug Knock Sensor:

The knock sensor is mainly composed of
SW-280 vibration switch, which is an
inductive proximity switch.

It is an electronic switch that transmits
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the sensing result to the circuit device and induces the circuit to start
working when the vibration force is induced.

The module comes with a positioning hole for you to fix it to other
devices.

You can make full use of it with creative thinking, like electronic drum,
and so on.

This module should be used together with EASY plug control board.

3. Specification:

Interface: Easy plug
Working voltage: 5V

Sensor type: Digital

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, connect knock sensor and red

LED module to P1 and P5 port of shield with two RJ11 cables.
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Note: Dial Voltmeter Switch to 3V end.

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference

access to more details.
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to have

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

led enable false =

forever

while true *

]
if digital read pin P1 *

digital write pin P5 * +to o

else

digital write pin P5 ¥ +to o

®

“on start” : command block only runs once to start
program.
Turn off dot matrix on micro:bit
The program under the block “forever” runs cyclically.
If it is true, execute the program under do block

If the digital signal of P1 is 0, module is knocked, execute the
program under then block

Set P5 to high level(1), turn on LED

Delay in 1000ms
If the digital signal of P1 is 1, module is not knocked, execute
the program under else block

Set P5 to low level(1), turn off LED

6.Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power
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and dial Power Switch to ON end and upload code to micro:bit.

When the module is knocked, LED turns on for 1s; if not, LED is off.

Project 17: PIR Motion Sensor

1. Description

In this experiment, we connect EASY Plug PIR motion sensor to
micro:bit and detect the object moving , the detected digital signals

will be displayed on serial monitor.

What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug PIR Motion Sensor*1

EASY Plug Red LED Module*1
RJ11 Cable*2

YV V V VYV V VN

6-Slot AA Battery Holder*1
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> 1.5V AA Battery*6

EASY Plug PIR Motion Sensor:

PIR stands for Pyroelectric Infrared (many

times, they are also referred as Passive Infrared sensors). This is
because their principle of operation is based on the detection of
infrared energy emitted by a moving body.

The PIR sensor can detect infrared signals from a moving person or

moving animal, outputting switching signals.

One important thing to mention is that when motion is detected, the
output will stay high for 2.3 to 3 seconds after the motion stops.
Regarding the power supply, it can work with voltages of both 3.3V
and 5V. The device has a detection range of 7 meters and a detection

angle of 100°,

3. Specification:
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Connector: Easy plug

Input Voltage: 3.3 ~ 5V, Maximum 6V

Working Current: 15uA

Working Temperature: -20 ~ 85°C

Output Voltage: High 3V, Low 0V

Output Delay Time (High Level): about 2.3 to 3 Seconds
Detection angle: 100°

Detection distance: 7 meters

Output Indicator LED (When output HIGH, it will be ON)

vV Vv Vv VY VvV VYV VY V¥V VY V

Pin limit current: 100mA

4. Wiring Up:
Insert micro:bit onto EASY Plug shield, connect PIR motion sensor

and red LED to P1 and P5 port of shield.
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| . 4z933eq VY ||
}“ AA Battery . I

I = £19190g VY }“f
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| m £xo11eg vy
,‘. AA Battery - l

Keyestudio.

Note: Dial Voltmeter Switch to 3V end.

5.Test Code:
You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

clear screen

digital write pin P8 * to e'

forever

show mumber digital read pin P1 *
if digital read pin P1 * =" ° then

digital write pin PS5 * +to o

pause (ms) Wbl

digital write pin P5 * +to e

pause (ms) WellEAd

play tone QWHLLINa for 1 * beat

else

digital write pin P8 * to o

digital write pin P5 * to o

®

“on start” : command block only runs once to start program.

Clear LED dot matrix

Set PO to low level(0), turn off passive buzzer

The program under the block “forever” runs cyclically.
Micro:bit shows the digital signal read by PIR motion sensor.
If digital signal read by P1, detect people’ s
motion, execute the program under then block.
Set P5 to high level(1), LED turns on

Delay in 200ms

Set P5 to low level(0), LED is off

Delay in 200ms

Play tone C for 1 beat, passive buzzer emits sound.

When digital signal read by P1 is 0, nobody is detected, execute
the program under else block

Set PO to low level(0), passive buzzer doesn’ t sound

Set P5 to low level(0), LED is off
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6.Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power

and dial Power Switch to ON end and upload code to micro:bit.

When PIR motion sensor detects the movement of PIR motion sensor.
LED flashes, passive buzzer emits sound and micro:bit shows high
level(1); by contrast, micro:bit shows low level(0), LED is off and

buzzer doesn’ t emit sound.

Project 18: Capacitive Touch

1. Description

Are you tired of mechanical buttons? Try the capacitive touch module.
In this lesson, we will replace button switch with capacitive touch
module and demonstrate how to control passive buzzer with

capacitive buzzer.

2. What You Need:
» Micro:bit Board*1
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EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1
EASY Plug Capacitive Touch Module *1

>

>

>

» RJ11 Cable*1
» 6-Slot AA Battery Holder*1
> 1.5V AA Battery*6

EASY Plug Capacitive Touch Module:

Based on touch detection chip, the touch area of capacitive touch
module is applied widely on a plenty of touch sensors. This touch
sensor features the one-key button function and adopts the most
popular capacitive sensing technology. In addition, it can "feel"
people and metal touch and feedback a high/low voltage level. Even
isolated by some cloth and paper, it can still feel the touch. The
sensitivity will decrease as the isolation getting thick.

This sensor can tackle the traditional button problems, with the

characteristics of low consumption and wide working voltage.

3. Specification:
» Jog type: the initial state is low, high touch, do not touch is low
(similar touch of a button feature);
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» Low power consumption;
» Power supply for 3.3 ~ 5V DC;
» Smooth touch surface

4. Wiring Up:

Insert micro:bit onto EASY Plug shield, connect capacitive touch
module to P1 port of shield.

KeAezgnqio*

l - 191389 VY "‘..
h (
Il AA Battery . I

I - L1919 VY \‘\‘
| AA Battery | |

—

l - £1e33eg YV ‘
!:-‘ AA Battery || il

Note: Dial Voltmeter Switch to 3V end

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

led enable false =

digital write pin P8 * to o

serial write value m = digital read pin P1 *

if digital read pin P11 * . o

play tone for 1 * heat

else

digital write pin P8 * to o

®

"on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
Set PO to low level(0), turn off passive buzzer
The program under the block “forever” runs cyclically.

Serial writes the digital signals read by sensor

If the digital signal read by P1 is 1, touch sensor, execute the program
under then block

Play tone C for 1 beat, make passive buzzer emit sound

If the digital signal read by P1 is 0, sensor is not touched, execute
the program under else block

Set PO to low level (0), turn off passive

6.Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power
and dial Power Switch to ON end and upload code to micro:bit.
Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.
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When touch area is touched, CoolTerm monitor shows 1 and passive
buzzer emits sound; otherwise, 0 is shown on CoolTerm monitor and

passive buzzer doesn’ t emit sound, as shown below:

| o u — O

File Edit Connection View Window Help
a8 ¢ ® X | %
h.l‘ = F
Mew Connect Clear Data | Options Help

Open Save Disconnect

HEX

View Hex

value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:
value:

HEHGooDDODOoOo oo HHFHEEEFH OO O HKFEFRHES

COM16 /115200 &-M-1
Connected U0:0T:28

X € RTS ¢ DIR @ DCD
RX @CTS @DR @R

Ce®

Project 19: Obstacle Avoidance

1. Description
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Have you ever seen a smart car avoid the obstacle itself?
Do you know why? Let me explain to you in this chapter.
We will use a passive buzzer, red LED module and an obstacle

avoidance sensor in the experiment

What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Obstacle Avoidance Sensor*1

EASY Plug Red LED Module*1
RJ11 Cable*2
6-Slot AA Battery Holder*1

YV V. V V VVVY VN

1.5V AA Battery*6

Obstacle Avoidance Sensor:

Infrared obstacle avoidance sensor is
equipped with distance adjustment function and is especially
designed for wheeled robots.
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This sensor has strong adaptability to ambient light and is of high
precision. It has a pair of infrared transmitting and receiving tube.
When infrared ray launched by the transmitting tube encounters an
obstacle (its reflector), the infrared ray is reflected to the receiving
tube, after a comparator circuit processing, the indicator will light up.
You can adjust the detection distance by rotating the potentiometer
knob, the effective distance range of 2~40cm.

They can be widely used in robot obstacle avoidance, avoidance car,
line count, and black and white line tracking and many other

occasions.

3. Specification:

Working voltage: DC 3.3V-5V

Working current: >20mA

Working temperature: -10°C to + 50°C

1O interface: EASY Plug(G(-)/V(+)/out/EN)
Signal output: TTL voltage

Detection distance: 2-40cm

4.Wiring Up:

Insert micro:bit onto slot of EASY Plug shield, connect obstacle

www.keyestudio.com


https://policies.google.com/?hl=zh-CN

147

avoidance sensor and red LED module to P1 and P5 of Easy Plug

shield.

l . £181189 VY |
|l AA Battery - I

I- £1013Rg VY ‘
“ AA Battery - l

I - £I19311eg VY
i AA Battery . |

rRe[1z210] EQ:J [Ti0z1]

2 ‘
(]
LED

Keyestudio.

Note: Dial Voltmeter Switch to 3V end.

5.Test Code:
You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

led enable false =

digital write pin P8 * +to o

serial write value m =

if digital read pin P1 *

play tone for 1 * beat
digital write pin P5 * to n
pause (ms) Wl
digital write pin PS5 * to e
pause (ms) QLR

else

digital write pin P@ * to 'o

digital write pin PS5 * to e

®
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"on start”: command block only runs once to start program.
Turn off dot matrix on micro:bit

Set PO to low level(0), turn off passive buzzer

The program under the block “forever” runs cyclically.

Serial writes the digital signal read by obstacle avoidance
sensor

If the digital signal=0, detect the obstacle, execute the
program under then block
Play tone C for 1 beat to make passive buzzer emit sound

Set P5 to high level (1), turn on LED
delay in 100ms

Set P5 to low level(0), turn off LED

delay in 100ms

If the digital signal=1, detect no obstacle, execute the
program under else block
Set PO to low level(0), passive buzzer doesn’ t emit sound

Set P5 to low level(0), turn off LED

6.Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power
and dial Power Switch to ON end and upload code to micro:bit.
Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.
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When the obstacle is detected, CoolTerm monitor shows 0 and
passive buzzer emits sound and LED flashes ceaselessly; by contrast,
CoolTerm monitor displays 1, LED is off, nor the passive buzzer does
emit sound.

o Untitled 0 * - o

File Edit Connection View Window Help

D@8 ¢ # X % £0

Mew ©Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

value:0 L)
value:0
value:0
value:0
value:l
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value:0
value:0
value:l
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value:l
value:l
value:l
value:l
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COMT6 /115200 8-M-1 @ TX {J RIS {) DIR @ DCD
Connected 00:04:40 @ RX @ Cs @05R @R

Project 20: Servo

1. Description
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In this chapter, we will illustrate the principle and application of servo.

2. What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Servo Module*1

Keyestudio Servo*1
RJ11 Cable*1
6-Slot AA Battery Holder*1

vV VvV VWV YV VYV V V VY

1.5V AA Battery*6

EASY Plug Servo Module

If you want to use the Micro Servo and
EASY PLUG control board to do some
experiments, you need to use the EASY
Plug Servo extension module.

The EASY Plug Servo module is extended
into Registered Jack, so you can connect it
to EASY PLUG control board using only a
RJ11 cable.

The Servo module also comes with 3pins of 2.54mm pin pitch, fully

compatible with servo pins.
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the shaft of your servo.
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Servo motor comes with many
specifications. But all of them
have three connection wires,
distinguished by brown, red,
orange colors. Brown one is for
ground, red one for power
positive, orange one for signal
line.

Included with your Micro Servo
you will find a variety of white
motor mounts that connect to

You may choose to attach any mount you wish for the circuit. It will

serve as a visual aid, making it easier to see the servo spin.

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-2ms.

The pulse width corresponds to the rotation angle ( 0° ~ 90°) of

Servo.
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Specification:

Operating voltage: DC 4.8V -6V

Angle range: about 180°(in 500—2500usec)

Pulsewidth range: 500—2500usec

No-load speed: 0.12+0.01 sec/60 (DC 4.8V) ; 0.1+0.01 sec/60 (DC
6V)

No-load current: 200£20mA (DC 4.8V) ; 220+20mA (DC 6V)
Stop torque: 1.3+0.01kg/cm (DC 4.8V) ; 1.5£0.1kg/cm (DC 6V)
Stop current: <850mA (DC 4.8V) ; <1000mA (DC 6V)

Standby current: 3+1TmA (DC 4.8V) ; 4+1mA (DC6V)
Operation temperature: -10°C~50°C

Save temperature: -20°C—-60°C

Motor wire length: 250 + 5 mm

Dimensions: 22.9mm*12.2mm*30mm
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> Weight: 9+ 1 g (without servo mounts)

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, link servo with servo module.
Brown line is connected to G, red line is linked with V and orange line

is connected to S. Connect servo module to P1 port of shield.

]
® (L]
B =
£
o

I u L1a11®g VY |
AA Battery - I

AA Battery . l

I - A1e33eg Vv |
-,

| AA Battery

Dial Voltmeter Switch to 5V end.

5.Test Code:
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You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

on start

led enable false =

servo write pin P1 * to o

pause (ms)

servo write pin P1 * to o

pse

servo write pin P1 * to @
pause (ms)

6.Test Result:

“on start” : command block only runs once to start program.

Turn off dot matrix on micro:bit
Rotate P1 to 0°
Delay in 100ms

The program under the block “forever”

Rotate P1 to 0°

Delay in 1000ms
Rotate P1 to 180°
Delay in 1000ms

runs cyclically.

Wiring up, dial Voltmeter Switch to 5V end, plug in external power

and dial Power Switch to ON end and upload code to micro:bit.

You will view the servo rotate from 0 ° to 180 °

Project 21: Fan Module
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1. Description:

We will make fan module turn clockwise, anticlockwise and stop.

2. What You Need:

® Micro:bit Board*1
® EASY Plug Shield for micro bit V1.1*1

® Micro USB Cable*1

® EASY PlugL9110 Fan Module * 1
® RJ11 Cable*1

® 6-Slot AA Battery Holder*1

® 1.5V AA Battery*6

EASY Plug Fan Module

EASY PlugL9110 fan module cooperates GND,
VCC, INA and INB pin. Pin INA and INB can
control the speed and direction of fan.

This fan control module adopts L9110 motor
control chip. It can control the rotation
direction of the motor, hence the fan. The
module is designed with mounting hole,
compatible with servo motor control.

The module is of high efficiency, with the high quality fan, it can
easily blow out flame of a light in 20cm distance.
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It is Widely applled in air propeller, cooling system and spinning frame.

3. Specification:

» Fan blade diameter: 75mm
> Interface type: dual analog I/O port interface
» Working voltage: 5V

4.Wiring Up:
Insert micro:bit onto EASY Plug shield, connect fan module to P1-P2

port of shield.

I - £19331eg VY I
Il AA Battery - I

[ | £1233eq vy “‘
AA Battery - I

-

I- £19311%4 VY .“‘

| AA Battery

Note: dial Voltmeter Switch to 5V end.

5.Test Code:
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You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

e "on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit

led enable false = .
Set subfucntion foreward speed1
Set P1 to low level(0)

Set the analog value of P2 to speed1

g ) .
fuhuyign speett @ Set subfucntion reversal speed2

digital write pin P1 * to o Set P2 to low level(0)

stng s i $A ) A Sepeedy Set analog value of P1 to speed2

Funcf_inn speed2 @

digital write pin P2 * to o

analog write pin P1 * to speed2
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function @

digital write pin P1 * +to a

digital write pin P2 * to e

—

call stop

pause (xs)

6.Test Result:

158

Subfunction stop
Set P1 to low level(0)

Set P2 to low level(0)

The program under the block “forever” runs cyclically.
Call subfunction foreward, set speed to 800

Delay in 1000ms

Call subfunction stop, stop

Delay in 2000ms

Call subfunction reversal, set speed to 500
Delay in 1000ms

Set subfunction stop, stop
Call the sub
Delay in 2000ms

Wiring up, dial Voltmeter Switch to 5V end, plug in external power

and dial Power Switch to ON end and upload code to micro:bit.

You will view that fan module rotate clockwise for 1s, and stop for 2s,

then anticlockwise for 1s, and stop for 2s.
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Project 22: Light Brightness

1. Description

Sensors are everywhere in our life, street lights will turn on at night
but off at day, why? In fact, it is because the photorsensitive element
that can sense the ambient light brightness. In this program, we will

control the light brightness by photoresistor module.

2.What You Need:
Micro:bit Board*1
EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Red LED Module*1
RJ11 Cable*2

>

>

>

» EASY Plug Photoresistor*1
>

>

» 6-Slot AA Battery Holder*1
>

1.5V AA Battery*6

EASY Plug Photoresistor:

A photoresistor or light-dependent
resistor (LDR) or photocell is a

light-controlled variable resistor. The
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principal is very simple. The resistance of photoresistor varies with
incident light intensity. If the incident light intensity is high, the
resistance decreases; if the light intensity is low, the resistance
increases.

keyestudio EASY Plug 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.

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, connect photoresistor and red

LED module to P1 and P10 port of shield with RJ11 cables.

www.keyestudio.com



161

‘olpnyjsefay
aa

' s, |
. 4

S [il] [Trez]e

l - £191%%g VY il
AA Battery - I

| |
I - AI1933eg VY I
T“ AA Battery - I

I - £1919eg yy
‘ AA Battery - I

Note: Dial Voltmeter Switch to 3V end.

5. Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

led enable false =

serial write wvalue = analog read pin P1 *

map analog read pin P1

analog write pin P18 * +to

“on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
The program under the block “forever” runs cyclically.
Serial writes the analog signals detected by photoresistor
Delay in 100ms
Set the detected analog signal(0-1023) by photoresistor and

map the analog value of LED connected P10.

6.Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power

and dial Power Switch to ON end and upload code to micro:bit.
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Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

As the ambient light brightness increases, so does the analog value
on CoolTerm monitor, red LED gradually gets brighter; by contrast,

analog value reduces and LED gets dimmer.

o Untitled 0 ° B e 5 e

File Edit Connection View Window Help
% | = @

EH o @
L - O] &
Connect  Disconnect | Clear Diata | Options | View Hex | Help

MNew Open Save

val:3g L]
val:dl
val:do
wval:5s
val:gd
val:g9s
val:lad
vali: 248
val:d33
val:T26
val:247
wval:828
val:917
val:93g
val: 935
val:dod
val: 967
val: 974
val:9ad
val:g9al
val: 999
wval:l00o7
val:l013
val:l0ls
wval:1023
wval:1023

CGM'IE.-"I'ISE{:H]*-N-'I @ T i3 RTS & DIR @ DCD
Connected 00:00:32 &3 BX @ Cs @05R @R
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Project 23: Fire Alarm

1.Description:

The violent fire will cause huge economic and human loss if without
any effective measures.

You only need a flame sensor that can alarm if sensing the fire.

In this program, we will imitate the fire alarm system with flame

sensor, passive buzzer and red LED module.

2.What You Need:
Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1

Micro USB Cable*1
EASY Plug Flame Sensor*1
EASY Plug Red LED Module*1

RJ11 Cable*2

>
>
>
>
>
>
» 6-Slot AA Battery Holder*1
>

1.5V AA Battery*6
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EASY Plug Flame Sensor:

The flame sensor can be used to detect fire or other wavelength at
760nm ~1100nm light.

In the fire-fighting robot game, the flame plays an important role in
the probe, which can be used as the robot's eyes to find fire source.
The potentiometer on the flame sensor can be used to adjust the
sensitivity.

3. Specification:

Working voltage: 3.3V to 5V

Detection angle: about 60°

Detection range: 20cm (4.8V) ~ 100cm (1V)
Spectral bandwidth: 760nm to 1100nm
Working temperature: -25°C to 85°C

Sensor type: digital
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4. Wiring Up:

Insert micro:bit onto Easy Plug shield , connect flame sensor and red

LED module to P1 and P5 port of shield with RJ11 cables.

repd M = - & B
= I i

L ey
“‘ AA Battery - I

| - £1a13eg yy
“ AA Battery - I

: d : y o e
w; Rlalesh 2 I - £1e91eqg vy ||
[ Il AA Battery - l

0 O
. 4
LED

Keyestudio.

Note: Dial Voltmeter Switch to 3V end

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

clear screen

digital write pin P& * to o

forever

show mmber digital read pin P1 *

if digital read pin P1 * e W o

play tone for 1 * beat
digital write pin P5 * +to o

else

digital write pin P5 * to o

digital write pin P& * to o

®

6.Test Result:

then

167

“on start” : command block only runs once to start program.

Turn off dot matrix

Set PO to low level(0), turn off passive buzzer

The program under the block “forever” runs cyclically.
Micro:bit shows digital signals

If the digital signal is O, there is flame, execute the program
under then block

Play tone C for 1 beat, passive buzzer emits sound

Set P5 to high level(1), turn on LED

If the digital signal is 1, there is no flame, execute the program
under else block

Set P5 to low level(0), turn off passive buzzer

Set PO to low level(0), turn off passive buzzer

Wiring up, dial Voltmeter Switch to 3V end, plug in external power

and dial Power Switch to ON end and upload code to micro:bit show

O(low level), LED is on and passive buzzer emits sound; by contrast

1 appears on micro:bit, LED is off and buzzer doesn’ t emit sound

Project 24: Flammable Gas in the Air

1. Description
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This gas sensor is used in gas leakage detecting equipment in
consumer electronics and industrial markets.

This sensor is suitable for detecting LPG, I-butane, propane, methane,
alcohol, Hydrogen and smoke. It has high sensitivity and quick
response.

We will show you how to detect the flammable gas in the air with gas

Sensor.

2.What You Need:
Micro:bit Board*1

EASY PlugShield for micro bit V1.1*1

Micro USB Cable*1
EASY Plug Analog Gas Sensor*1

EASY Plug Red LED Module*1
RJ11 Cable*2
6-Slot AA Battery Holder*1

vV V VvV VYV VYV V V VY

1.5V AA Battery*6

EASY Plug Analog Gas
Sensor:

This is a robust Gas sensor
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suitable for sensing LPG, Smoke, Alcohol, Propane, Hydrogen,
Methane and Carbon Monoxide concentrations in the air. If you are
planning on creating an indoor air quality monitoring system; breath
checker or early fire detection system, Easy Plug gas Sensor Module is
a great choice.

It has two signal terminals-pin AO and DO. The value of AO will rise up

as the concentration of flammable gas.

w

. Specification:
Port: Easy plug
Working Voltage: 5V
Interface Type: Digital and Analog
Wide detecting scope
Simple drive circuit

Stable and long lifespan

Quick response and High sensitivity

4. Wiring Up:

Insert micro:bit onto EASY Plug shield, connect analog gas sensor

and red LED module to P4 and P5 port of shield with RJ11 cables.
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— pamgm =  C[TR
Ledi U1 : :E,.Elcw

.I - szerreg vy |
AA Battery - I
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Keyestudio.

Note: dial Voltmeter Switch to 5V end

5.Test Code:
You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

(Note: the gas analog value could be adjusted)
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on start

led enable false *

digital write pin P& * to e

serial write value = analog read pin P4 *

iF analog read pin P4 * > v then

play tone for 1 * beat

digital write pin P5 * +to °

else
digital write pin P5 * to e

digital write pin P8 * +to o

®

“on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
Set PO to low level(0), turn off passive buzzer
The program under the block “forever” runs cyclically.

Serial writes analog signals read by analog gas sensor
If the analog signal read by P4 is greater than 600, execute the program under then block

Play C tone for 1 beat, passive buzzer emits sound
Set P5 to high level(0), turn on LED
If the analog signals read by P4 is less than and equivalent to 600, execute the program under else

block

Set P5 to low level(0), turn off LED
Set PO to low level(0), turn off passive buzzer

6.Test Result:
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Wiring up, dial Voltmeter Switch to 5V end, plug in external power
and dial Power Switch to ON end and upload code to micro:bit.
LED2 on gas sensor will be on, you could adjust the sensitivity(make
LED at on-and-off state) with blue potentiometer

Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

Putt the firelighter close to analog gas sensor, the analog value on
CoolTerm monitor will get larger and LED1 will be on. When sensor
detects the analog value more than 600, buzzer will emit sound;

otherwise, buzzer is silent and LED is off.
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o Untitled 0 *

File Edit Connection View Window Help

& »

Connect Dhisconnect

Save

New Open

PN

Clear Data

HEX

o

Options

Help

View Hex

value:203
value: 202
value:T797
value:T7498
value:803
value: 307
value: 509
valus: 507
value: 758
value:T730
value:754
value:T727
value:T700
value: 677
value: 667
value:663
value:651
value:e3l
value:gll
value:636
value: 938
value: 1023
value: 1023
valus:1023
value:1023
value:1023

COMTG /115200 8-M-1
Connected 00:3%:49

Project 25: Ambient Light

1. Description

®T1X @RS  DIR @ DCD
®r: @Cs @DR @R
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In this project, we will detect the ambient brightness with EASY
PlugTEMT6000 light sensor.

2. What You Need:

Micro:bit Board*1

EASY PlugShield for micro bit V1.1*1

Micro USB Cable*1
EASY Plug TEMT6000 Ambient Light Sensor*1

RJ11 Cable*1
6-Slot AA Battery Holder*1

YV V. VWV VY V VY 'V

1.5V AA Battery*6

EASY Plug TEMT6000 Ambient Light Sensor:

The TEMT6000 was designed as an
ambient light detector for automatically

controlling the backlight dimming of cell

phones, laptops, car dashboards and
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similar items. It can be used in many applications where it is desirable to

measure the relative brightness of the light falling on the sensor.

The sensor is designed to mainly detect the light spectrum visible to the
human eye with peak sensitivity at 570nm which is in the green

spectrum. The full range spans 440nm to 800nm.

It does react well to very small changes in a wide range of brightness,
however, it does not react well to IR or UV light. The sensor can help you to

to detect the light density.

Specification:

Working voltage: DC +5v

Communication interface: analog voltage

Only sensitive to visible light, no need for additional filters

Recognizable light intensity range: 1 — 1000 Lux

vV VvV Vv Vv Vv W

Good linear output

4.Wiring Up:
Insert micro:bit onto EASY Plug shield, connect EASY Plug TEMT6000

ambient sensor to P1 port of shield with a RJ11 cable.
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Note: Dial Voltmeter Switch to 5V end.

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

led enable false =

serial write value = analog read pin P4 *

"on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
The program under the block “forever” runs cyclically.

Serial writes analog signals read by alcohol sensor
Delay in 100ms

6.Test Result:

Wiring up, dial Voltmeter Switch to 5V end, plug in external power
and dial Power Switch to ON end and upload code to micro:bit.(LED2
of sensor shows green color, and you could adjust potentiometer to
keep LED on module in off-and-on state(the sensitivity is highest)

Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

The stronger the light is , the larger the analog value is; by contrast,
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the smaller the analog value is, as shown below:

File Edit Connection View Window Help

&l e & X &% - @

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

val:l3 ~
val:le
val:lé
val:le
valile
val:l7
val:l7
val:ls
val:lg
val:20
val:23
vali23
vali23
val:2d
val:27
val:3l
val:32

COM16 / 115200 §-N-1 ® X ©RIS @ DIR @ DCD
Connected 01:33:1 &) R¥ @ s @DSR @R

—

Project 26: Slide Position

1. Description

You will learn how to use slide potentiometer to control LED and

Servo.
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2.What You Need:

>
>
>
>
>
>
>
>
>
>

Micro:bit Board*1
EASY Plug Shield for micro bit V1.1*1

Micro USB Cable*1

EASY Plug Slide Potentiometer*1
EASY Plug Red LED Module*1

EASY Plug Servo*1

Keyestudio Servo*1

RJ11 Cable*3

6-Slot AA Battery Holder*1
1.5V AA Battery*6

EASY Plug Slide Potentiometer

keyestudio ‘
J
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The EASY plug slide
potentiometer uses
high-quality sliding

appliances for stable

and reliable performance. It is a dual analog output that outputs a

0-VCC analog voltage signal.

The module pins are extended into Registered jack, so you can easily

connect it to EASY Plug control board using a RJ11 cable.

There are 6 pad interfaces on the module. So you can solder two 3pin
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headers with a pitch of 2.54mm on the module.
It can be used to connect with other MCUs. The signal terminal

outputs two analog values. The sum of the two analog values is 1023.

3. Specification:

® Working voltage: DC 3.3V-5V
® Resistance: 10KQ

® |Interface: analog interface

® Attribute: ROHS

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, connect slide potentiometer,
red LED module and servo module to P3-P4, P1 and P10 port of
shield with RJ11 cables.

The brown line, red line and orange line of servo are respectively

connectedto G, Vand S
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Note: Dial Voltmeter Switch to 5V end

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference

access to more details.
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to have

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
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on start

led enable false =

servo write pin P18 * +to o

serial write value (ETIRTEITTR - analog read pin P3 *

serial write value = analog read pin P4 ¥

map analog read pin P3 *

analog write pin P1 * +to

analog write pin P18 * to

6.Test Result:

Wiring up, dial Voltmeter Switch to 5V end, plug in external power
and dial Power Switch to ON end and upload code to micro:bit.
Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

CoolTerm monitor displays analog value of pin P3 and P4, if slide the
potentiometer, value will alter in 0-1023, and servo will rotate in the

range of 0°-180°, as shown below:

www.keyestudio.com



183

o Untitled 0° — O

File Edit Connection View Window Help

NaB ¢ 2| X | & =0

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

OTE value:74 A
OTA value:74
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OTB value:75
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OTA wvalue:20
OTE value:81
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OTB value:83
OTA value:ds
OTB value:87
OTA wvalue:40
OTE value:92
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OTE value:103
OTA value:l25
OTEB value:l37
OTA value:lds
OTB value:lss
OTA value:l53
OTB value:lco
OTA value:lg7
OTE value:l20
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Project 27: OLED Display

1. Description:

OLED module is applied widely in mobile devices, in this project, we
will demonstrate how to display numbers, context and pictures with

OLED module.
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2. What You Need:
Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1

Micro USB Cable*1
EASY Plug OLED Module*1

RJ11 Cable*1

6-Slot AA Battery Holder*1
® 1.5V AA Battery*6

EASY Plug OLED Module
OLED is short for organic light emitting

diode. On the microscopic level, an OLED
display is a matrix of organic LEDs that

light up when they emit energy.

Our EASY Plug OLED displays are perfect
when you need a small display with vivid,
high-contrast color.

The visible portion of the OLED measures 0.96" diagonal and contains
128 x 64 pixels.

An OLED display works without a backlight. Thus, it can display deep
black levels and can be thinner and lighter than a liquid crystal

display (LCD).
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In low ambient light conditions such as a dark room an OLED screen
can achieve a higher contrast ratio than an LCD.

OLED technology is used in commercial applications such as displays
for mobile phones and portable digital media players, car radios and

digital cameras among others.

3. Specification:

0.96" diagonal OLED
Pixels: 128 x 64
Color Depth: Monochrome (White)

5V power

YV VvV V VY V

Brightness (cd/m2): 100 (Typ)

4.Wiring Up:
Insert micro:bit onto EASY Plug shield, connect OLED module to 12C

port of shield with a RJ11cable.
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Note: Dial Voltmeter Switch to 5V end.

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.

Next, we need to add the library file of OLED module:
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Game
[aa] Images
Pins
«% Serial

= Control

© Extensions

Search“OLED", as shown below, select the first “oled -ssd1306" library

file, and install library.

& Goback Extensions

v

Efmemans  frolassioom  @TDMERCDENY
bt
= o
1 X
0
& 1 ‘“
sV ¥
_
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 the installation, the library of OLED module will be displayed in

the listed blocks on Makecode editor.
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Lnops show (without newline) string ()
Logic
Viaribies show (without newline) number ()

Math

insert newline
Advanced

ffx} Functions

clear OLED display

Test Code

188
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on start

led enable false *

initialize OLED with width @ height @

“on start” : command block only runs once to start

forever program.
et o Fimes Turn off dot matrix on micro:bit
b OLED initializes, 128 in width, 64 in height
show (without newline) string .
The program under the block “forever” runs cyclically.
e () Repeat 4 times
show string OLED shows character string "ABCDEFGHIJK”
e Delay in 500ms
OLED shows character string “LMNOPQRST"
SO CMEhL iewd Ee ) e Delay in 500ms
pause (ms) OLED displays “123456789"
Delay in 500ms
show number y
OLED shows “10111213"
i o Delay in 500ms
Clear OLED display
clear OLED display Draw rectangular from x:90 y:90 to x:20 y:20

Clear OLED display

draw rectangle from:
x:
y:

to

X:
¥:

clear OLED display

6.Test Result:

Wiring up, dial Voltmeter Switch to 5V end, plug in external power

and dial Power_Switch to ON end and upload code to micro:bit.
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OLED display will show the corresponding characters and pictures.

Project 28: Automatic Water Your Plant

1. Description

This is a simple soil humidity sensor aims to detect the soil humidity.

If the soil is in lack of water, the analog value output by the sensor will
decrease; otherwise, it will increase. If you use this sensor to make an
automatic watering device, it can detect whether your botany is thirsty to

prevent it from withering when you go out.

2.What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Soil Humidity Sensor*1
EASY Plug OLED Module*1

RJ11 Cable*2

YV V V V V V V

Slot AA Battery Holder*11.5V AA Battery*6

EASY Plug Soil Humidity Sensor

The EASY Plug soil moisture sensor can
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read the amount of moisture present in the soil surrounding it. It's an
ideal for monitoring an urban garden, or your pet plant's water level.
This soil moisture sensor uses the two probes to pass current through
the soil, and then it reads that resistance to get the moisture level.

More water makes the soil conduct electricity more easily (less
resistance), while dry soil conducts electricity poorly (more resistance).
If you use this sensor to make an automatic watering device, it will be
helpful to remind you to water your indoor plants or to monitor the

soil moisture in your garden.

3. Specification:

» Working voltage: 3.3V-5V
» Working current: < 20mA
» Output voltage: 0-2.3V (The greater the humidity, the higher the

output voltage.) Sensor type: Analog output

Automative Watering System:
We connect a soil humidity sensor and a relay module to MCU.
Separately link water pump and power on NO end of relay module.

When the soil lacks the water, MCU controls relay module(NO is
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connected) to drive water pump to water plant; if the soil is wet

enough, NO is cut off, water pump stops watering plant.

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, connect soil humidity sensor

and OLED module to P1 and I2C port of shield.

' - £103%eg VY 1‘7
AA Battery - I

| f1e13eg VY
\_" A B | i

i forw c I ' = i
N . . — i m £1e33eg vy |||
| AA Battery o i

Address Select
Ox7P e ROXT8
V-IIW-TESTO.

Keyes Oled Automation

R1C3 C4 R3IR2R4R5 C2C1C5Co

M
. £
keyestudio

Note: Dial Voltmeter Switch to 5V end.
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5.Test Code:
You could navigate https://makecode.micro:bit.org/reference to have

access to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The

following test code is as for your reference.
Game
aal Images
Pins
*% Serial

Control

) Extensions

Search "OLED” , as shown below, select “oled -ssd1306" library and

install it.

€ Goback Extensions

£ emeaxs §.-CLASSROOM & TINKERCADENY
-,
- ]
L 1N
(4 "
.] ]
¥ 7y Ve
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 the installation, you will view the OLED in the listed blocks.
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Radio
Loops show (without newline) string o
Logic

Viaribies show (without newline) number ()

Math

insert newline
Advanced

fo Functions clear OLED display

Test Code:

194

on start

led enable false =

initialize OLED with width @ height @

clear OLED display

serial write value ([ESRRETSETSTRIRESITR - analog read pin P1 =
show string '$0il moisture value'

show nusber analog read pin P1 *

pause (ms) WELEE
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“on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
OLED initializes, 128 in width, 64 in height
The program under the block “forever” runs cyclically.

Clear OLED display
Serial writes the soil humidity analog signals
OLED shows “Soil moisture value”

OLED shows the soil humidity analog signals

Delay in 300ms

6.Test Result:

Wiring up, dial Voltmeter Switch to 5V end, plug in external power
and dial Power Switch to ON end and upload code to micro:bit.
Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

Insert the soil humidity sensor into soil, CoolTerm monitor and OLED
module will display the analog value of soil humidity. As the humidity
rises up, so does the analog value; otherwise, the analog sol humidity

value will gradually decreases.
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‘ Untitled 0 * = = =

File Edit Connection View Window Help

&l ¢ 8 X &% - @

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

S0il moisture value:329 ]
S0il moisture value:345
Soil moisture value:dle
S0il moisture value:414
S0il moisture value:40&
S0il moiasture value:44l
S0il moisture value:4i0
S50il moisture value:4dd
S0il moisture value:4383
S0il moisture value:5l7
Soil moiasture value:53l
S0il moisture value:535
S0il moisture value:3527
S0il moiature value:537
S0il moisture value:S37
S50il moisture value:539
S0il moisture value:544
S0il moisture value:526
Soil moiasture value:e33
S0il moisture value:&08
S0il moisture value:584
S0il moiature value:5589
S0il moisture value:&09
S50il moisture value:&dé
S0il moisture value:gdd
S0il moisture value:ebh0

CGM'IE!“I'ISE{HJQ-N-'I ® 7 {3} RIS { DIR @ DcCD
Connected 00:00:49 & BX @ s @0SE @R
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Project 29: Ultrasonic Ranging

1. Description
Ultrasonic sensor can detect the distance. In this program, we will conduct

you how to detect the distance with it.

2. What You Need:

® Micro:bit Board*1

® EASY Plug Shield for micro bit V1.1*1
® MicroUSB Cable*1

® EASY Plug Ultrasonic Sensor*1

°

RJ11 Cable*1

6-Slot AA Battery Holder*1
® 1.5V AA Battery*6

EASY Plug Ultrasonic Sensor:
' 7

The ultrasonic module will emit the ultrasonic

waves after trigger signal. When the ultrasonic waves encounter the object

and are reflected back, the module outputs an echo signal, so it can
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determine the distance of object from the time difference between trigger

signal and echo signal.

Trigger pulse
10uS Mininum
Trigger pulze
input to SRFOS
feyeles off
sonic burst
Ultrasonic burst
transmitted
from SRF0S Echo pulse - 100uS ta 25m3. Times

out after 30mS i no object detected

Echo pulse output
from SRF0S to
uszers controller

1. Use method and timing chart of ultrasonic module:

Setting the delay time of Trig pin of SR04 to 10us at least, which can trigger
it to detect distance.

2. After triggering, the module will automatically send eight 40KHz
ultrasonic pulses and detect whether there is a signal return. This step will
be completed automatically by the module.

3. If the signal returns, the Echo pin will output a high level, and the
duration of the high level is the time from the transmission of the
ultrasonic wave to the return.

the distance measured by ultrasonic wave = (speed * time)/2
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3. Specification:

Power Supply :+5V DC

Quiescent Current : <2mA

Working Current: 15mA

Effectual Angle: <15°

Ranging Distance : 2cm — 400 cm

Resolution : 0.3 cm

Measuring Angle: 30 degree

Trigger Input Pulse width: 10uS

Output echo signal: output TTL level(high), proportional to distance

Interface: dual digital 1/0 port

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, connect an ultrasonic sensor to

P1-P2 of shield.
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P - £x913%89 VY :-‘.
“‘. AA Battery . I

i . £10338g VY ‘.‘
.‘-' AA Battery - I

I - £1933eg VY .:.,‘

Il AA Battery - l

Note: Dial Voltmeter Switch to 5V end

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have access

to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The following

test code is as for your reference.

Code 1:
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on start

led enable false =

digital write pin P1 * to e

digital write pin P1 * to o

digital write pin P1L * to e

set distance * to pulse in (ps) pin P2 * pulsed high * integer + * @

serial write value = distance ™
S -

“on start” : command block only runs once to start program.
Turn off dot matrix on micro:bit
The program under the block “forever” runs cyclically.
Set P1 to low level(0)
Delay in 2ms
Set P1 to high level(1)
Delay in 10ms
Set P1 to low level(0)
Serial writes distance(cm)=distance
Delay in 50ms

Code 2:

Next to add the library of ultrasonic sensor, click “Extensions”
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Game
4] Images

Pins
= Serial

=

== (Control

& Extensions

Search “sonar” , and click sonar library to download it.

Go back Exiensions ?

sonar RoboBit
A Microsoft MakeCode package to Micrcso&ake()ode package for Microsoft MakeCode package for
handle sonar sensors and pings 4tronix Bit:Bot robot Atronix RoboBit Buggy

Learn more Learn mare Learn more

After the installation, you will view it appear in the listed blocks on

Makecode editor.

202



pv4
o

www.keyestudio.com

Search...

: Basic
ping trig PB *

Input

echo P *
hMusic

unit ps =
Led
Radio
Loops

Logic

Variables

Sonar

I W Advanced

Test Code:

on start

led enable false *

ping trig P1 =
set distance * to echo P2 >

unit cm *

.Y . -
serial write value = distance =
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“on start” : command block only runs once to start program.
Turn off LED matrix on micro:bit
The program under the block “forever” runs cyclically.
Set the distance read by ultrasonic sensor to variable distance
Delay in 50ms

Serial writes distance(cm)=the distance value read by ultrasonic sensor

6.Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power and dial
Power Switch to ON end and upload code 1 and 2 to micro:bit.
Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

Micro:bit and CoolTerm monitor will display the current temperature, as

shown below:

CoolTerm monitor will display the distance value
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# Untitled 0 °

File Edit Connection View Window Help

& # X & - @

Save | Connect Disconnect | Clear Data | Options | View Hex | Help

N @

Mew Open

distance (cm) :
distance {cm) :
distance (cm) :
distance {(cm) :
distance (cm) :
distance {cm) :
distance (cm) :
distance (cm) :
distance (cm) :
distance {cm) :
distance (cm) :
distance {(cm) :
distance (cm) :
distance {cm) :
distance (cm) :
distance (cm) :
distance (cm) :
distance {cm) :
distance (cm) :
distance {(cm) :
distance (cm) :
distance {cm) :
distance (cm) :
distance (cm) :
distance (cm) :
distance {cm) :
distance (cm) :

L T TR RS N = N = T = R = O I TN O o N o 5 IO R P K Y K R N 5 T S I % I o8 |

COMI& /115200 4

-N-1 @ X ©RIS © DIR @ DCD

Lonnected UL

1. Description

9 GR{ @C5 @DR @R

Project 30: IR Remote Control Decoding

Every mad scientist’ s lab, or teenager’ s secret room, needs advanced

protection against intrusion by rogue agents or siblings. If you are one of
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them, you should probably consider getting a Passive infrared (PIR) sensor
for you. PIR sensors allow you to detect when someone is in your room

when they shouldn’ t be.

2.What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug IR Receiver Module*1
EASY Plug IR Remote Control*1

>
>
>
>
>
> RJ11 Cable*1

> 6-Slot AA Battery Holder*1
>

1.5V AA Battery*6

EASY Plug IR Receiver Module

There is no doubt that infrared remote control
is ubiquitous in daily life. It is used to control
various household appliances, such as TVs,

stereos, video recorders and satellite signal

receivers. Infrared remote control is composed

of infrared transmitting and infrared receiving systems, that is, an infrared
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remote control and infrared receiving module and a single-chip
microcomputer capable of decoding.
The 38K infrared carrier signal emitted
by remote controller is encoded by the
encoding chip in the remote controller.
| It is composed of a section of pilot code,

user code, user inverse code, data code,

keyestudio

and data inverse code. The time
interval of the pulse is used to distinguish whether itis a 0 or 1 signal and
the encoding is made up of these 0, 1 signals.

The user code of the same remote control is unchanged. The data code can
distinguish the key.

When the remote control button is pressed, the remote control sends out
an infrared carrier signal. When the IR receiver receives the signal, the
program will decode the carrier signal and determines which key is pressed.
The MCU decodes the received 01 signal, thereby judging what key is
pressed by the remote control.

Infrared receiver we use is an infrared receiver module. Mainly composed
of an infrared receiver head, it is a device that integrates reception,
amplification, and demodulation. Its internal IC has completed
demodulation, and can achieve from infrared reception to output and be

compatible with TTL signals. Additionally, it is suitable for infrared remote
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control and infrared data transmission. The infrared receiving module
made by the receiver has only three pins, signal line, VCC and GND. It is

very convenient to communicate with arduino and other microcontrollers.

3. Specification:

Interface: Easy plug

Working voltage: 5V Interface
Type: Digital

Modulation frequency: 38Khz

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, connect an IR receiver module

toP12 port of shield.
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£1031®g VY \’L
| I
rr

mh AA Battery - I
U | b

—_— ‘
F - £1939%0g VY w
]

‘J‘Ur AA Battery - |
)

Easy Elyg Shield  pos[jesll]
for Micro:bit V1.1 c7[mmi]

E— ‘
F - £1093eg VY ”‘\’L\
“‘w AA Battery - I

‘olpnisakay|

Note: Dial Voltmeter Switch to 5V.

5.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have access

to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The following

test code is as for your reference.

Next, we need to add the library of IR receiver module

Click “Extensions” on Makecode editor
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Game
4] Images
Pins
*%+ Serial

=

== (Control

& Extensions

Enter the library link: Copy

https://github.com/keyestudio-team/pxt-Rl-receiver.git and search, and

download “keyestudio-IR-remote” file.

& Go back

Extensions

P https://github.com/keyestudio-team/pxt-Rl-receiver.git

keyestudio-IR-remote

keyestudio Infrared Wireless
Module Kit for microbit.

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

After the installation, you will see the “IR remote” in the listed blocks.
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IR Remote

@ connect IR receiver at PO w

@ Led
il Radio
C Loops
G Logic
= Variables
E Math
=

|R_receiver

IR Remate

A Advanced

Jw Functions

Test Code:

on start “on start” : command block only runs once to start
program.

Ted enable “SESIEREY Turn off LED matrix

connect IR receiver at piz = Connect IR receiver to P12

The program under the block “forever” runs cyclically.

Set val to IR button

forever . .
Serial writes IR=val

el val v 1o BRI Delay in 1000ms

serial write value @
pouse (o
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Code explanation: serial monitor will refresh and show 0, when the key is
not pressed; when it is pressed, CoolTerm will show the corresponding

value.

Note:

1. Battery is not included, you need to make a purchase it(model:CR2025)
2. Make sure IR remote control is good, open camera on your cellphone,
point IR remote control to camera and press button. It is good if you see

purple light flashing.

6.Test Result:

Wiring up, dial Voltmeter Switch to 5V end, plug in external power and dial
Power Switch to ON end and upload code to micro:bit.

Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

CoolTerm monitor will display the corresponding key values, as shown

below:
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#F Untitled 0 * = O .

E

File Edit Connection View Window Help

&l ¢ & X & - O

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

IE: 0
IE: O
IE: T
IB: O
IE: GH
IE: 21
IE: 0
IE: O
IE: 67
IE: 0O
IE: 64
IE: O
IR: 22
IR: 25
IR: 13
IE: 0
IR: 12
IE: 0
IE: O
IR: 24
IE: 44
IE: B
IE: 0
IE: 28
IER: 0
IR: 90
IE: Bf
IE: 0
IR: 82
IR: 74
IR: O
IR: 0

CGM'IE.-"I'IEE'I}D#-N-'I @ T () RTS ) DTIR @ DCD
Connected 00:04:47 @ R @ CTs @05k @RI

Below we have listed out each button value of keyestudio remote control.

So you can keep it for reference.
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Project 31: IR Remote Control RGB

1. Description

We decode the IR remote control with an IR receiver module and a
micro:bit board before doing experiment. We could get key values which
can control the external sensors/ modules after decoding IR remote
control. In this experiment, we control 2812 2x2 full color RGB of shield

with these key values.

2. What You Need:

» Micro:bit Board*1

» EASY Plug Shield for micro bit V1.1*1
» Micro USB Cable*1

» EASY Plug IR Receiver*1
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» EASY Plug IR Remote Control*1
» RJ11 Cable*1

» 6-Slot AA Battery Holder*1
> 1.5V AA Battery*6

3. Wiring Up:

Insert micro:bit onto EASY Plug shield, connect IR receiver to P12 port to

shield with a RJ11 cable.

F £1019eg Yy \’L

h”\ AA Battery - I

£I191%Rg VY H"
i m ! |
\/ 5" . : ‘JU AA Battery - I

32 3

Y )
b Y
| Ea yEIyg Shield El—il @}
. B for Microbit V1.1 o7 [mmi]
1

E— ‘
F - £1093eg VY ”‘\’L\
“‘w AA Battery - I

‘olpnisakay|

Note: Dial Voltmeter Switch to 5V end.

4.Test Code:

You could navigate https://makecode.micro:bit.org/reference to have access

to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The following
test code is as for your reference.
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Next, we need to add the library file of IR receiver module.

Click “Extensions” on Makecode
Game
4] Images
Pins
*%+ Serial

=

== (Control

& Extensions

Enter the library link

https://qgithub.com/keyestudio-team/pxt-Rl-receiver.git and search, as

shown below, download the file

& Goback Extensions ?

——smml| ttps://github.com/keyestudio-team/pxt-Rl-receiver.git Q F—é

keyestudio-IR-remote
keyestudio Infrared Wireless

Module Kit for microbit.
User-provided extension, not
endorsed by Microsoft. Learn more
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Then you could view the library of IR receiver module in the listed blocks.

Search... Q

O]
o

| @

Basic
Input
Music
Led
Radio
Loops
Logic
Variables

Math

A
ffr}

Repeat the above steps to add the library of “"neopixel” :

|R_receiver

IR Remate

Advanced

Functions

Game
4] Images
Pins
«%% Serial

=

== (Control

& Extensions

IR Remote

connect IR receiver at

PE ™
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Click "Extensions” — “neopixel” , after second, install the library of

“neopixel” .

& Goback Extensions T

Search or enter project URL .. Q

bluetooth radio-broadcast
Bluetooth services BETA - Camera, remote control and Adds new blocks for message
other Bluetooth services. App communicaticn in the radio

¢ / Iy,
18/,
J 45

"ll‘

neopixel microturtle

A micro-zerva library AdaFruit MeoPixel driver & LOGO0-like turtle library

Learn maore Learn mare
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Neopixel

Input set  strip * to NeoPixel at pin P8 * with e leds as RGEB (GRB format) =

Music set range * to  strip * range from G with o leds
Led

: stri show rainbow From o to
Radio g

LDQ?S strip show color red =

strip show bar graph of ° up to @

Logic
Variables

Math

strip
MNeopixel

strip

Advanced
hue e saturation o luminosity o

fa Functions

= Arrays strip * shift pixels by o
l i strip * rotate pixels by o
o Game

Test Code:

on start

led enable false =

connect IR receiver at P12 *

set strip * to WNeoPixel at pin P9 * with o leds as RGE (GRE format) =

strip *  clear

set wval * to o
set wal: * to e
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forever

et wal ™ to IR button
val * z ¥ a
val2z * to
val2 =
strip =
if vall
strip =
if wvall
strip =
iFf wal2
strip * | show color
vall2
strip =
if val2
strip * show color
iF val2
strip =
if vall
strip *
iF wval2

strip * | show color

®
®

ErEen *

indigo =

white

“on start” : command block only runs once to start program.

Turn off dot matrix on micro:bit

Connect IR receiver to P12

Set strip to Neopixel at pin p9 with 4 leds as RGB
Turn off 4pcs WS2812 RGB lights

Setvalto 0

Setval2to 0
he program under the block “forever” runs cyclically.

Set val to IR button

When val#0, execute the program under then block
Set val2 to val

When val2=70, execute the program under then block
All RGB display red color

When val2=68, execute the program under then block
All RGB show orange color

When val2=67, execute the program under then block
All RGB display yellow color

When val2=64, execute the program under then block

All RGB display green color

When val2=21, execute the program under then block
All RGB display blue color

When val2=22, execute the program under then block

All RGB display indigo color

When val2=25, execute the program under then block
All RGB display violet color

When val2=13, execute the program under then block
All RGB display purple color

When val2=12, execute the program under then block

All RGB display white color
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6.Test Result:

Wire up, plug in power, dial Voltmeter Switch to 5V end and upload code

to micro:bit.

Point IR remote control to IR receiver and press keys.

Key Status 2812 2x2 full-color RGB
m Press Red Color

E Press Orange Color

g Press Yellow Color

@ Press Green Color

M Press Blue Color

Press Indigo Color

Press Violet Color

Press Purple Color

(2) Press White Color
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Project 32: Joystick

1. Description

Lots of robot projects need joystick. This module provides an affordable
solution.

By simply connecting to two analog inputs, the robot is at your commands

with X, Y control. It also has a switch that is connected to a digital pin.

2.What You Need:

® Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY Plug Joystick Module*1

RJ11 Cable*1

6-Slot AA Battery Holder*1
® 1.5V AA Battery*6

EASY Plug Joystick Module

This is a joystick very similar to the
" analog ' joysticks on PS2

(PlayStation 2) controllers. It is a

self-centering spring loaded joystick,
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meaning when you release the joystick it will center itself. It also contains a

comfortable cup-type knob/cap which gives the feel of a thumb-stick.

The goal of the joystick is to communicate motion in 3D (3-axis) to an
Arduino. This is achieved by housing two independent 10K potentiometers
(one per axis). These potentiometers are used as dual adjustable voltage
dividers, providing x and y axis analog input in a control stick form.

This joystick also contains a switch which activates when you push down
on the cap. The switch is the small black box on the rear of the joystick.
The basic idea of a joystick is to translate the stick’ s position on three axes
— the X-axis (left to right), the Y-axis(front and back) into electronic

information an Arduino can process and the Z-axis(up and down)

3. Specification:

> Interface: Easy plug
> Working voltage: 3.3V to 5V

> Interface type: analog port and digital port

4.Wiring Up:

Insert micro:bit onto EASY Plug shield and connect joystick module to
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P3-P4-P8 port of shield with a RJ11 cable.

"

= ED \h
poj 3“\‘

l . A1911eg yy |

! AA Battery - I

I - £19938g YY ‘

=]

S i
o7 (=]

AA Battery - l

I - 181309 VY .|\
AA Battery - I

Note: Dial Voltmeter Switch to 3V end.

5. Test Code:

You could navigate https://makecode.micro:bit.org/reference to have access

to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The following

test code is as for your reference.
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“on start”: command block only runs once to start program.
Turn off dot matrix on micro:bit

on start The program under the block“forever”runs cyclically.

Set variable X to digital signals on X axis
led enable false =

Set variable Y to digital signals on Y axis

Set variable B to digital signals on Z axis

Torwer Serial writes X=P3 to read the analog signals on X axis

set X * +to analog read pin P3 w Serial writes value X=P3 to read the analog signals on X axis

Serial writes value Y=P4 to read the analog signals on Y axis

- ol L 4
i BhL BIAng e i P Serial writes value B=P8 to read the digital signals on Z axis

set B ™ to digital read pin PE ¥ Delay in 100ms

serial write walue o
serial write walue '°
serial write walue o

6.Test Result:

Wiring up, dial Voltmeter Switch to 3V end, plug in external power and dial
Power Switch to ON end and upload code to micro:bit.

Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

CoolTerm monitor shows the analog value on x, y axis and pin B
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o« Untitled 0 * - = .

File Edit Connection View Window Help

&8 @ & X & - @

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

1602 ~
=(F
1023
11023
:0
1023
11023
:0
1904
477
=
1186
3

=0
1262
1321

1762
7eT

: 762
1787

1762
=767

|CGM15H115E{H]j-N-1 @ T {3 RTS {3 DIR @ DCD
onnected U0ad:53 &3 RX @ Cs @ DR @ R

(e I R R i s o R I I R+ R

[=]

Project 33: What Time Is It?

1. Description

In this program, we will demonstrate how to read time by combing
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DS3231 clock module with micro:bit. You will view the time on CoolTerm

monitor.

2. What You Need:

Micro:bit Board*1

EASY Plug Shield for micro bit V1.1*1
Micro USB Cable*1

EASY PlugDS3231 Clock Module*1
RJ11 Cable*1

6-Slot AA Battery Holder*1
1.5V AA Battery*6

EASY Plug DS3231 Clock Module

The DS3231 is a low-cost, extremely accurate 12C real-time clock (RTC) with
an integrated temperature-compensated crystal oscillator (TCXO) and
crystal. A real-time clock (RTC) is a computer clock (most often in the

form of an integrated circuit) that keeps track of the current time.

At the heart of the module is a low-cost, extremely accurate RTC chip from
Maxim — DS3231. It manages all timekeeping functions and features a
simple two-wire 12C interface which can be easily interfaced with any
microcontroller of your choice.

The chip maintains seconds, minutes, hours, day, date, month, and year
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information. The date at the end of the month is automatically adjusted for
months with fewer than 31 days, including corrections for leap year (valid
up to 2100).

The clock operates in either the 24-hour or 12-hour format with an AM/PM
indicator. It also provides two programmable time-of-day alarms and one
programmable square wave output.

The DS3231 incorporates a battery input, and maintains accurate

timekeeping when main power to the device is interrupted.

The built-in power-sense circuit continuously monitors the status of VCC to
detect power failures and automatically switches to the backup supply. So,
you need not worry about power outages, your MCU can still keep track of
time.

EASY PlugDS3231 module integrates pin GND, VCC, SDA and SCL for easily
wiring up and can communicate with MCUs in synchronic and serial way.
SCL is a serial clock pin for 12C interface.

SDA is a serial data pin for 12C interface.

VCC pin supplies power for the module.

GND is a ground pin.

3. Specification:
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Temperature range: -40°C to +85°C
Timing accuracy: about £ 5ppm
Output: 1Hz and 32.768kHz

High speed (400kHz), I12C serial bus
Supply voltage: 3.3V to 5.5V

Output Level: TTL level

4.Wiring Up:

Insert micro:bit onto EASY Plug shield, connect DS3231 clock module to
12C port of shield with a RJ11 cable.

I - £x033eg Yy .

| AA Battery - I

I - Axayleq yy L-
AA Battery - l

| m £1233Rg VY :i\
AA Battery - I

K
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Note: Dial Voltmeter Switch to 5V end

5. Test Code:

You could navigate https://makecode.micro:bit.org/reference to have access

to more details.

Browse link https://makecode.micro:bit.org/ to edit your program. The following

test code is as for your reference.

Need to set test code, therefore, let’ s add the library of DS3231 clock
module.

Set code with library file, click “Extensions”

o® Game
aa] Images
Pins
*% Serial

= Control

€ Extensions

"

Enter library link https://github.com/keyestudio-team/pxt-DS3231 and

search it, download it as follows:
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& Go back Extensions ?

i

—-—* https:/fgithub.com/keyestudic-team/pxd-DS3231

DS3231
Extension for DS3231 RTC

After the installation, you could see it in the listed blocks on Makecode

editor.

Led
Radic
Loops
Logic

Variahles

A Advanced
J# Functions
= Arrays
L Text

om Game
Zal Images

& Pins
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Test Code:

on start

led enable false =

serial write value = m
serial write value = w
serial write value = @
serial write value - @

serial write value [T =

serial write value =

6.Test Result:

Wiring up, dial Voltmeter Switch to 5V end, plug in external power and dial
Power Switch to ON end and upload code to micro:bit.
Open CoolTerm, click Options and select SerialPort, set COM port and

baud rate, set baud rate to 115200. Tap OK and Connect.

CoolTerm monitor will display

time(year/month/day/week/hour/minute/second), as shown below:
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oF Untitled 0 B - )

File Edit Connection View Window Help

&8 ¢ & X & - @

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help

Second:52 A

Year:2020
Month:11
Date:ll
Dav:3
Hour:12
Minute:9
Second:52

Year:2020
Month:11
Date:ll
Day:3
Hour:12
Minute:9
Second:53

Year:2020
Month:1l
Date:ll
Day:3
Hour:12
Minute:9
Second:54

COMIE 7 115200 3-M-1 @ T {J RTS & DTIR @ DCD
Connected 00:00:10 @ RY @ Cs @0DSE @R

6. Resource:

https://fs.keyestudio.com/KS4022-4023
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