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1.Introduction:

Fueled by the rapid development of technology, smart homes
automatically controlled remotely by smart phones and other devices have
become more common. For the same reason, they have increasingly

gained closer attention and caught people s fancy.

Bearing the aim to make improvements in household living conditions, the
smart home system has been integrated with technologies including
computer science, telecommunication, automatic control and others and
emerged as a comprehensive and smart system featuring safety,

convenience, coziness, services, utility and environmental consciousness.
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2.Description:

Launched by Keyestudio, this smart home kit is based on the open-source
hardware of Micro:bit and designed for those who dream of living a more

comfortable life with the help of technologies.

This smart home system, with Micro:bit as its control board, is equipped
with a 1602 LCD, a DHT11 temperature and humidity sensor, an analog gas
sensor(MQ 2), a PIR motion sensor, a 6812 RGB module, a servo, a steam

sensor, a Micro:bit BT and other sensors.

With the help of these sensors, this kit can be applied to detect
temperature, humidity and the concentration of flammable gases in your
home and open and close doors. Furthermore, all the information detected
can display on 1602 LCD in real time available for you to check and monitor
via smart phones or iPad. By the way, it supports powering by solar energy

or via USB cable.

This tutorial programs in MicroPython language which is the Micro:bit
version of Python language. It will guide you to use software Mu to write
MicroPython language for Micro:bit main board to control the smart home
system. In this process, not only can you enhance your ability to make

stuffs but also learn the skills of programming.
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Python is one of the most popular programming language especially in
machine learning for its availability and accessibility have brought huge
convenience to this field. However, MicroPython is a lean and efficient
implementation of the Python programming language for microcontrollers

and embedded systems.

This tutorial is a Python tutorial for micro:bit smart home. If you haven't
learned the basic tutorial ( Makecode version of Tutorial), we strongly
recommend you to learn it first. Because the basic one is programmed

using graphical blocks, which is easier to understand and start.
3.Preparations:

3.1Background Information about Micro:bit

( 1 )What is Micro:bit?

Micro:bit is an open source hardware platform based on the ARM
architecture launched by British Broadcasting Corporation (BBC) together
with ARM, Barclays, element14, Microsoft and other institutions. The core

device is a 32-bit Arm Cortex-M4 with FPU micro-processing.

Though it is just the size of a credit card, the Micro:bit main board is

equipped with loads of components,including a 5*5 LED dot matrix, 2
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programmable buttons, an accelerometer, a compass, a thermometer, a

touch-sensitive logo and a MEMS microphone, a Bluetooth module of low

energy, and a buzzer and others. Thus, it also boasts multiple functions.

The buzzer built in the other side of the board makes playing all kinds of
sound possible without any external equipment. The golden fingers and
gears added provide a better fixing of crocodile clips. Moreover, this board
has a sleeping mode to lower power consumption of batteries and it can
be entered if users long press the Reset & Power button on the back of it. It
is capable of reading the data of sensors, controlling servos and RGB lights
and attaching with a shield so as to connect with various sensors. It also
supports a variety of codes and graphical programming platforms, and is
compatible with almost all PCs and mobile devices. It has no need to install
drivers. It is of high integration of electronic modules, and has a serial port

monitoring function for easy debugging.

The board has found wild applications. It can be applied in programming
video games, making interactions between light and sound, controlling a
robot, conducting scientific experiments, developing wearable devices and
make some cool inventions like robots and musical instruments, basically

everything imaginable.
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( 2 )Layout

Micr? USB

Front

Touch sensitive logo Microphone

- LED indicator
- Hole for microphone input

LED matrix 5x5
User buttons

Analogue/Digital 1/0 S i External supply
- Muxable to SPI, UART, 12C ) Y@ - Regulated 3.3V inor
- Notched pads for crocodile clips = battery out
- Holes for banana plugs T~ X °f:
Edge Connector
Power indictator USB activity indictator
Back
23— Battery connector
uss = 4 - JST connection for 3V
Nordic nRF52833 3 - . Reset/power
: : - button
< e
ESSOR
ST LSM303AGR M NXP KL27Z
14 O ¢ M - USB interface chip

For the Micro: Bit main board, pressing the Reset & Power button , it will
reset the Micro: Bit and rerun the program.
For more information,please resort to following links:

https://tech.microbit.org/hardware/

https.//microbit.org/new-microbit/

https://www.microbit.org/get-started/user-guide/overview/

https://microbit.org/get-started/user-guide/features-in-depth/



https://tech.microbit.org/hardware/
https://microbit.org/new-microbit/
https://www.microbit.org/get-started/user-guide/overview/
https://microbit.org/get-started/user-guide/features-in-depth/
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( 3) Pinout

[

GND

SDA
oo et |

!

+3v3

L

+3v3

bl

P16
MOSI P15
miso SPI1 P14
SCK P13

e @-ﬂ

[ Reserved: accessibility P12
memsd  BuTTONE  e— o1

—————
LED Col 5 ANALOG IN P10

[ 4 P9
| P8
f

o ANALOG IN )-l:l

LED Col 2 P7
_4 LEDCold _————1
LED Col 1 ANALOG IN P4

BUTTON A P— P5
l I o e | ANALOG IN 'I:l
l [ -

0—{ LED Col 3 H ANALOG IN I'“

The functions of pins:

PO, P1, P2, P3, P4, P5, P6, P7, P8, P9, P10, P11, P12,
GPIO
P13, P14, P15, P16, P19, P20

ADC/DAC PO, P1, P2, P3, P4, P10

11C P19 (SCL) , P20 (SDA)

SPI P13 (SCK) , P14 (MISO) , P15 (MOSI)
PWM (used

PO, P1, P2, P3, P4, P10

frequently)
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PWM (not
P5. P6. P7. P8, P9, P11, P12, P13, P14, P15 P16, P19,
frequently
P20
used)

P3(LED Col3), P4(LED Col1), P5(Button A), P6(LED Col4),
Occupied
P7(LED Col2), P10(LED Col5), P11(Button B)

Browse the official website for more details:

https://tech.microbit.org/hardware/edgeconnector/

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

(4 )Notes for the application of Micro:bit main board
a. It is recommended to cover it with a silicone protector to prevent short

circuit for it has a lot of sophisticated electronic components.

b. Its 10 port is very weak in driving since it can merely handle current less
than 300mA. Therefore, do not connect it with devices operating in large
current, such as servo MG995 and DC motor or it will get burnt.
Furthermore, you must figure out the current requirements of the devices
before you use them and it is generally recommended to use the board

together with a Micro:bit shield.



https://tech.microbit.org/hardware/edgeconnector/
https://microbit.org/guide/hardware/pins/
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c. It is recommended to power the main board via the USB interface or via

the battery of 3V. The 10 port of this board is 3V, so it does not support
sensors of 5V. If you need to connect sensors of 5 V, a Micro: Bit expansion

board is required.

d. When using pins(P3. P4, P6. P7, P10)shared with the LED dot matrix,
blocking them from the matrix or the LEDs may display randomly and the

data about sensors connected maybe wrong.

e. Pin 19 and 20 can not be used as IO ports though the Makecode shows

they can. They can only be used as 12C communication.

f. The battery port of 3V cannot be connected with battery more than 3.3V

or the main board will be damaged.

g. Forbid to operate it on metal products to avoid short circuit.

To put it simple, Micro:bit V2 main board is like a microcomputer which has
made programming at our fingertips and enhanced digital innovation. And
as for programming environment, BBC provides a website:

https://microbit.org/code/, which has a graphical MakeCode program easy

for use.


https://microbit.org/code/,

"", ‘ ECKSTEIN
KOMPONENTE

3.2.Install Micro:bit driver

Micro:bit is free of driver installation. However, in case your computer fail

to recognize the main board, you can install the diver too.

Just enter the link https://fs.keyestudio.com/KS4027-4028

to download the driver file @ mbed_usb 2020 x64 1212.exe  of micro:bit in

file folder 1. Install Microbit Driver

4.Python

The following instructions are applied for Windows system but can also

serve as a reference if you are using a different system.

This tutorial is written for Python language. If you want to use graphical
code programming, please refer to the manual "Makecode Tutorial.pdf". In
the root directory of the resource you downloaded, there is a folder named
"Python tutorial”, which stores all the Python code of Microbit smart home.

The Python code file is a file ending with ".py".
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4.1.Python

Python is a scripting language. It has embraced a huge ecology after years
of development evidenced by the fact that many of hot artificial

intelligence are written in it. It is worth learning.

Micro:bit can be programmed in Python language. While since the
micro:bit main board is a microcontroller, the hardware difference makes
the micro:bit unable to fully support Python. Thus here comes the
MicroPython, which is specially designed for micro:bit and can be regarded

as the micro:bit version of Python.

MicroPython is a lean and efficient implementation of the Python 3
programming language that includes a small subset of the Python
standard library and is optimised to run on microcontrollers and in
constrained environments. It is very suitable for those who want to
continue to learn programming in depth, with a series of code snippets,

various images and music to help you program.

More details about it please log in official micro:bit website:

https://microbit-micropython.readthedocs.io/en/latest/tutorials/introducti

on.html


http://www.python.org/
https://microbit-micropython.readthedocs.io/en/latest/tutorials/introduction.html
https://microbit-micropython.readthedocs.io/en/latest/tutorials/introduction.html
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Python has two types of editors (web version and offline version).

Web version: https://python.microbit.org/v/1.1

) micro:bit

Script Name

| microbit

from microbit import *

e

display.scroll(
display.show({Image.HEART)
sleep( )

The other one is the offline compiler tool ----- Mu@

(Download Mu: https://codewith.mu/en/download)

4.2.Mu

The official website for Mu is:

https://codewith.mu/.

Mu is a Python code editor for beginner programmers based on extensive
feedback given by teachers and learners.Mu doesn’ t support 32-bit
Windows. The latest version is Mu 1.1.0-beta 2.

Follow steps below to install Mu:

Download Mu

Click "This PC" and right- click to select Properties to check the version of

your computer.


https://python.microbit.org/v/1.1
https://codewith.mu/en/download
https://codewith.mu/

..
neK

&
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. | = | This PC
File Computer View
« v o B, ThisPC

> g Quick access
* g Creative Cloud Files

> fam Onelrive

~ Folders (7}

»

3D Objects

Documents

¥ |_ﬂ Metwork .

[ This PC =—

) Manage
Pin to Start

Map network drive...
Open in new window

Pin to Quick access

Disconnect network drive...

Add a network location

Delete

Rename

R
bf 226 GB

Below is shown system type of your computer.
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A system

A4~ E3 5 Control Panel » Systemn and Security » System

Contral Panel Home . .. .
View basic information about your computer

& Device Manager Windaws edition
& Remote settings Windows 10 Home
& System protection © 2018 Microsoft Carporation. All rights reserved,
) Advanced system settings
System
Processor Intel(R) Core(TM) 15-7200U CPU @ 2.30GHz 2.70 GHz

Installed memory (RAM):  8.00 GB (7.73 GB usable)

System type: 64-bit Opfrating System, x64-based processor
Pen and Touch: Mo Pen or Touch Input is available for this Display

Enter link: https://codewith.mu/en/download to download the

corresponding version of Mu.

@ Download About Tutorials How to..? Discuss Developers Language -

Download Mu

The simplest and easiest way to get Mu is via the official installer for Windows or Mac OSX (we no longer support 32bit Windows).

The current recommended version is Mu 1.1.0-beta-2. We advise people to update to this version via the links for each supported operating
system:

- Windows Installer

. Instructions

#  Mac OSX Installer

Download Instructions

@ Python Package (Linux or Native Python)

Instructions

Run and Install Mu

Find out the folder where Mu is downloaded and double-click file to install


https://codewith.mu/en/download
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Mu.

‘ : & o
Home Share View 9

1 ‘ » This PC » Windows10 1909 (C) » Users » Administrator » Downloads v | D Search D...

o MNarme Date madified Type Size
7 Quick access

I Desktop ~ Taday (1)
‘ Downloads ﬁ! Mu-Editor-Wing4-1.1.0b2 3/24/2021 2:22 PM Windows Installer ... 148,665 KB
|=| Documents

&=/ Pictures

[ This PC
J 30 Objects
[ Desktop
|=| Documents
ly Downloads
J’i Music

=/ Pictures
[V PR, 2| & e

1 item -

Installation for Mac OSX please refer to

https.//codewith.mu/en/howto/1.1/install macos .

The installation method is similar and we will demonstrate how to

download Mu on Windows 10.

Windows 10

You will view the page pop up, then click More info;


https://codewith.mu/en/howto/1.1/install_macos
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&

Windows protected your PC

Windows Defender SmartScreen prevented an unrecognized app from
startinn Running this app might put your PC at risk.
Moare info

Then click “Run anyway” ;
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&

Windows protected your PC

Windows Defender SmartScreen prevented an unrecognized app from
starting. Running this app might put your PC at risk.

o mu_2018-06-19_10_25_master_a132d40_64bit.e
L _J -

xe

Publisher: Unknown publisher

eyl oeion

Check the license agreement and tick to agree and tap” Install”
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& Mu Editor 1.1.0b2 Setup - X

Please read the Mu Editor 1.1.0b2 License
Agreement

GNU GENERAL PUBLIC LICENSE ~
Version 3, 29 June 2007

Copyright (C) 2007 Free Software
Foundation, Inc. <http:ifsf.orgt>

Everyone is permitted to copy and
distribute verbatim copies

of this license document, but changing it is
not allowed.

Preamble

The GNU General Public License is afree,

[]Jaccept the terms in the License Agreement

Print Back Install Cancel

Just wait for a few seconds until the installation is finished;
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#5 Mu Editor 1.1.0b2 Setup - X

Installing Mu Editor 1.1.0b2

Flease wait while the Setup Wizard installs Mu Editor 1.1.0b2.

Status: Copying new files

Finally,click “Finish” .
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#5 Mu Editor 1.1.0b2 Setup - X

Completed the Mu Editor 1.1.0b2 Setup
Wizard

Click the Finish button to exit the Setup Wizard.

Start Mu:

Click Mu icon to get started. It may take a while for the first time;
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Recently added

Q Mu Editor

3D Viewer

Alarms & Clock

Audacity

Calculator
Calendar

Camera

Candy Crush Friends

Connect

elicenser

Farm Heroes Saga

Eaadhark Huh

Productivity

o | v

Microsoft Edge Photos Microsoft To...
Explore

Partly Sunny

a -

Microsoft Store London

B

Solitaire

L Type here to search - (@)

Mu’ s main interface is shown below:
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rF |+t &) o B @3 A | (@) Q@ (&) (b)) (=) (?2) 0
Mods New Leoad Zave Flash  Files REFL  Plotter Zpom-in  Zeomout Thems Check Tidy Help GQuit

BEC micro:bit - o a

5. Projects:

Project 1: Heartbeat

(1)Project Introduction

This project is easy to conduct with a micro:bit main board, a Micro USB
cable and a computer.This experiment serves as a starter for your entry to

the magical programming world of Micro:bit.

(2)Preparations:
A. Attach the Micro:bit main board to your computer via the USB cable;

B.Open the offline version of Mu.
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(3)Test Code:

Open Mu software, click Mode, then click “BBC micro: bit” and “OK"

rFll+ L (& lo - Q Q) (&) () (=Z)(2)]|(O
Mods New Load Save Flaszh Files REFL Plotter Zoom-in Zoomout Thems Check Tidy Help Quit
tled 1

s

Fleaze zelect Bie desired mode then click "0K”. Otherwize, click “Cancel”.

BBC micro:bit
Write MicroPythen for the BBC micro:bit.

CircuitPython
Write code for boards running CircuitPython,

ESP MicroPython
Write MicroPython on ESP8266/ESP32 boards.

Lego MicroPython
Write MicroPythen directly on Lege Spike devices.

Pyboard MicroPython
Use MicroPython on the Pybeoard line of boards

= Do Eilp

Con Pygame Zero
Make games with Pygame Zero. e

.

Chanze mode at any time by clicking the "Made” button contalning M = logo.

m Cancel

Tap "Load” , select “Project 1: Heartbeat.py” file and click “open” :

File Route File Name

Type

Python | KS4027 folder/Python | Project 1
file Tutorial/Python Heartbeat.py
Code/Project Code/Project

1: Heartbeat
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© Mu1.1.0.beta.2 - untitled

r) (+

Mods

New

L | &

Load

Eave

untitled x

@ Open file

REPL

s B

Flash

A

Files Plotter

< microbit Basic .. » Project1: Heart beat

Organize v

[ Desktop

[&] Pictures
# Onelrive

[ This PC

Mew folder

*A

MName

KOMPONENTE
— O *
Q (S ) (=)07? o
Ivomout  Theme Check Tidr  Help Quit
BEC micro:hit ijﬁ o
% |
w (] 2 Search Project 1: Heart beat
v T @ |
Date modified Type

; Downloads o

# Project 1: Heart beat

5/25/2021 11:34 AM

Documents o

b g

LU 4

File name: |

To

v *hex *.ces * html %P

Python Source File

(2] >

Cancel

There is another way to import code. Open Mu software and drag

file" Project1:Heartbeat.py” into it.
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@ Mu 1.1.0.beta.2 - untitled - O *
r)(+) &) &) - (= 2?2 O
Mods Nzw Lead  Save Flash Files REFL  Plotter Zoom-in Thems Check  Tidy  Help Quit
untitled 4

1 # Write your code here

+ Copy
drag it to here
BEC micre:bit # o
| Project 1: Heart beat — O W |
- v ©“  microbit Basic... » Projectll: Heart beat v | D L Search Project 11 ...
2 Mame Date modified Type
7 Quick access
% Project1: Heart beat 5/25/2021 11:34 AM Pytha
[ Desktop -
; Downloads -+ <
Documents -
[&] Pictures + . 5
Titem 1 itern selected 132 bytes f==| =1

You can also input code in the edit window yourself.

(note:all English words and symbols must be written in English.)
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r |+ L& o A- Q Q
Modz New Lead Save Flazsh  Files REFL  Plotter Zoom-in  Zoomout
untitled M Froject 1: Heart beat pw X

from microbit Ampert *

while True:
display.show({Image.HEART )
sleep(500)

show{Image . HEART _SMALL)

The following is a list of built-in images.

» Image.HEART

» Image.HEART SMALL
* Image.HAPPY

* Image.SMILE

« Image.SAD

« Image.CONFUSED

« Image.ANGRY

« Image.ASLEEP

» Image.SURPRISED

« Image.SILLY

BBC microrbit

ik’
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Image.FABULOUS

Image.MEH

Image.YES

Image.NO

 Image.CLOCK12, Image.CLOCK11, Image.CLOCK10, Image.CLOCKSY,
Image.CLOCKS, Image.CLOCKY7, Image.CLOCK®6, Image.CLOCKS,
Image.CLOCK4, Image.CLOCKS3, Image.CLOCKZ2,Image.CLOCK1

. Image. ARROW N, Image.ARROW _NE, Image. ARROW _E,
Image. ARROW _SE, Image.ARROW S, Image. ARROW SV,
Image. ARROW_W, Image. ARROW_NW

« Image. TRIANGLE

Image. TRIANGLE_LEFT

» Image.CHESSBOARD

* Image.DIAMOND

« Image.DIAMOND SMALL
« Image.SQUARE

» Image.SQUARE_SMALL

* Image.RABBIT

* Image.COW

« Image.MUSIC_ CROTCHET
« Image.MUSIC_ QUAVER

« Image.MUSIC_QUAVERS
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* Image.PITCHFORK

* Image.PACMAN

* Image.TARGET

* Image. TSHIRT

« Image.ROLLERSKATE
* Image.DUCK

* Image.HOUSE

» Image.TORTOISE

* Image.BUTTERFLY

« Image.STICKFIGURE
* Image.GHOST

* Image.SWORD

« Image.GIRAFFE

» Image.SKULL

« Image.UMBRELLA

« Image.SNAKE, Image ALL CLOCKS, Image.ALL ARROWS

Connect micro:bit board to computer with USB cable, click “Flash” to

download code to micro:bit board.
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r+) L&) o] B =) (M @ @) (¢ | () (=2 O
Yods New Load Zave Flash | Files REFL  Plotter Zoom-in  Zoom—out — Theme Check  Tidr Elp Quit

untitled M FProject 1l: Heart t.py X
from microbit Ampeort *

while True:
i display.show({Image.HEART)

sleep(L00Q)

display.sh

sleep(L00)

owiImage . HEART SMALL)

BEC micro bit # G

The code, even it is wrong, can be downloaded to micro:bit board
successfully, yet not working on micro:bit board.

Click “Flash” to download code to micro:bit.
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@ heta.2 - Proje Heart beat.p — O >
rE | (+) (L) (&) ||S A~ Q Q) (&) () = (2O
Bode New Load Eave Flazh | Files REFL Plotter Ippa-in  Fooaout Theme Check Tidy Help Quit

untitled M Froject 1: Heart t. pr X

from microbit Ampert +

while True:

: display.showi{Image.HEART)
sleepiso0)
display.show{Image . HEART _SMALL)
sleepsi{Loa)

Copied code onto micro:bit. BEC micro:bit # ﬁ

Click "REPL" and press the reset button on micro:bit, the error information

will be displayed on REPL window, as shown below:
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F(+) (1) X S B

Bode Nzw Load Eave Flazsh  Files

M@ Q) (G e =20

Plotter Ippam-in  Zoomout Theme Chack Tidy Help Quit

untitled M FProject 1: Heart heat. pyw 4
i froem microbit Ampert =

while True:

i display.showi{Image.HEART)
Sleep(500)
display.showi{Image.HEART _SMALL)
sleeps(50@)

BBC micro:bit REPL

MicroPython w1.12 on 2621-602-19; micro:bit wv2.8.60-beta.4 with nRF32233
Type "helpii" for more information.

#=» Traceback {most recent call last):
File "main.py", line 7, in <module>
MameError: name 'sleeps' disn't defined

BEC micro:bit # a

Click "REPL" again to turn off REPL mode, then you could refresh new code.
To make sure code correct, you only need to tap “Check” . The errors will be

shown on the window.
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® heta.2 - Projec Heart beat — O X
rF (+) L) &) (S - Q Q Lk = 2O
Modez New Load Eawve Flach Files REFL Plotter Zooa-in Tooaout Theme Check Tidy Help Quit

untitled M Project 1: Heart beat. py x
o from microbit Amport *

while True:
i display.show(Image . HEART)
5 sleep(500)
5 display.show{Image .HEART _SMALL)
7 sleeps(500)
[+ undefined name 'sleeps’

BEC micro:bit # o

Modify the code according to the prompt and click “Check” .

P+ L& S B@E M e Q) (G e)=E 7O

Mode New Load Eave Flazh  Files REFL  Plotter Zoom-in  Zoomout  Theme Check | Tidy Help Quit

untitled M FProject 1: Heart heat pw X
i frem microbit Ampert *

while True:
! display.=how{Image.HEART )
sleep(50a)
& di=zplay.=show{Image . HEART _SMALL)
7 sleep(50a)

I Mice one! Zero problems detected. I BEC micro:bit * o
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More tutorials, log in website please:https://codewith.mu/en/tutorials/.

(4)Test Results:
After uploading test code to micro:bit main board, clicking “Flash” again
and keeping the connection with the computer to power the main board,

the LED dot matrix shows pattern E and then “Ed" alternatively.

(5)Code Explanation:

from microbit import * Import the library file of micro: bit

while True: This is a permanent loop that makes

micro:bit execute the code of it.

display.show(Image.HEART) micro: bit shows “Q”

sleep(500) Delay in 500ms

display.show(Image.HEART SMALL) | micro: bit displays R



https://codewith.mu/en/tutorials/
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Project 2: Light A Single LED

(1) Project Introduction

The LED dot matrix consists of 25 LEDs arranged in a 5 by 5 square. In order
to locate these LEDs quickly, as the figure shown below, we can regarded
this matrix as a coordinate system and create two aces by marking those in
rows from 0 to 4 from top to bottom, and the ones in columns from 0 to 4
from the left to the right. Therefore, the LED sat in the second of the first
line is (1,0) and the LED positioned in the fifth of the fourth columnis (3,4)

and others likewise.

N - (=]
=l mN =N ©
= o mm omm ™
w
= E
»
TR I TR ]

[
| 1]
=

1

=
]
i
-
]
i
-
|

»
=
m

=
[ 1]

(2)Preparations:

A. Attach the Micro:bit main board to your computer via the USB cable;
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B.Open the offline version of Mu.

(3)Test Code:
Enter Mu software and open the file "Project 2: Light A Single LED.py” to

import code:

Type Route File Name

Python | KS4027 folder/Python | Project 2: Light A Single
file Tutorial/Python LED.py

Code/Project Code/Project
2: Light A Single LED

You can also input code in the editing window yourself.

(Note:all English words and symbols must be written in English)
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@ Mu 1.1.0.beta.2 - Project 2: Single LED flashing.py — O >
) +) (h) (&) S - Q Q ¢ w = ? O

Mode New Load EZave Flash  Files REFL Plotter Zoom-in  Zoodmout Thems Check Tidy Help Quit

Project 2: Single LED flashing pw X
from microbit Ampert *

W ,:‘|1_ l = I |'|'|.:‘|ge |:' L] |'E|'3| |'E||'E||E| H nm |'E||'E| |'E||'E||'E| H nm |'E||'E| |'E| |'E||'E| H nm |'E||'E||'E| |'E||'E| i LY |'E||'E||'E| |'E| |'E| i n l:l
: valz2 = 1 |'|'|c'|ge R T T T R T T T T T T T e B T T T T R E T T RS T |
"u'c-l.l.g- = I|'|'|c'|ge|:'“ i H ““I‘EII‘EII_II_II‘EI: ”“I‘EII_II_II_II_I. ”':l

while True:

display.show(vall)
Sleep(500)
display.show(val3)
sleep(500)
dizplay.showival?)
Sleep (500)

14 display.show(val3)
sleep (LOE)

BEC micro:bit # 0

Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
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@ Mu 1.1.0.beta.2 - Project 2: Single LED flashing.py — O >
rP(+)(2) (&) () @)@ () | (@) (@) (&) |[(s)](=)(2) (O

Mode New Load Eave Flash  Files REPL Plotter Zoom—in  ZoDmout Theme Check Tidy Help Quit

Project 2: Single LED flashing py x
. froem microbit Amport *

vall = Image("ao@ao:"" "rageaa)
¢ wvalz = Image("Goo@o:"" Ge"TEAE9E ™
vald = Image("@ooga:"" nAEREEG "

while True:

display.showi{vall)
sleep (5OQ)

1 display.show(valz)

1 sleep (503)

L display.show(valz)

! sleep (5OQ)

14 display.show(valz)

L sleep (503)

!

BEC micro:hit * o

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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@ﬂ VA 0.beta.2 - Project 2
r

Mods

A

Plotter

Q

Zoom-in

REFL

+) (L) (&) ]S

Load

New Zave Flach | Files

Project 2: Single LED flashing pv

from microbit Amport +

vall = 1 mage F R T o B T e T T A e Ve Ve T e I ST T T T
v ovall = Image("@ g:"rgoaag

vali = 1 mage F T T T R B T T T ST T T TR I

: while True:
show (vall)

owivali)

owi{vala)

ow (vald)

Sleep(500)

(4)Test Results:

— |

Q G:

Thems

) (=)(2)|(O

Check  Tidyr Help Quit

Zpomout

BEC micro:bit # a

After uploading test code to micro:bit main board and powering the main

board via the USB cable, the LED in (1,0) lights up for 0.5s and the one in

(3,4) shines for 0.5s and repeat this sequence.
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(5)Code Explanation:

from microbit import *

Import the library file

of micro: bit

vall =

Image("09000:""00000:""00000:""00000:""00000:")

val2 =

Image("00000:""00000:""00000:""00000:""00090:")

val3 =

Image("00000:""00000:""00000:""00000:""00000:")

Set Image() to val1

Set pixel of LED on
micro:bit to the value
in 0~9

Pixel of each LED
on micro:bit can be set
in one of ten values

If set pixel to 0
(zero) , which means
in close state, literally,
0 is brightness, 9 is
best brightness

Set Image() to val2

Set Image() to val3

while True:

This is a
permanent loop that
makes micro:bit

execute the code of it.

display.show(valT)
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sleep(500) LED at (1,0) blinks
display.show(val3) for 0.5s
sleep(500)

display.show(val2)

sleep(500) LED at (3,4) flashes
display.show(val3) for 0.5s
sleep(500)

(6)Reference

sleep(ms) : delay time
For more details about delay, please refer to:

https://microbit-micropython.readthedocs.io/en/latest/utime.html

Project 3: LED Dot Matrix

(1) Project Introduction

Dot matrices are very commonplace in daily life. They have found wide

applications in LED advertisement screens, elevator floor display, bus stop

4
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announcement and so on.

The LED dot matrix of Micro: Bit main board contains 25 LEDs in a grid.
Previously, we have succeeded in controlling a certain LED to light by
integrating its position value into the test code. Supported by the same
theory, we can turn on many LEDs at the same time to showcase patterns,
digits and characters.

What' s more, we can also click” show icon “ to choose the pattern we like
to display. Last but not the least, we can design patterns by ourselves as

well.

(2)Preparations:
A. Attach the Micro:bit main board to your computer via the USB cable;

B. Open the offline version of Mu.

(3)Test Code:
You could open “Project 3: LED Dot Matrix.py “file to Import code (How to

load the project code?)

File Route File Name

Type

Python | KS4027 folder/Python | Project 3 : LED Dot

file Tutorial/Python Matrix.py
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Code/Project Code/Project
3: LED Dot Matrix

You can also input code in the editing window yourself.

(note:all words and symbols must be written in English.)

+ (L &S B E A e (Q

New Load Zave Flssh  Files REFL  Plotter Zoom-in  Zoomout

Project 3: LED dot matriz display. par X

from microbit Amport *
val = Image(
display.show('1")

sleep(La@)

display.show('2")

sleep(La@)

display.show('3")

sleep(L0@)

display.show('4')

sleepi(L0@)

display.show('5")

sleepi(L0@)

display.show(val)

sleep(L0@)
display.scroll{"hellol")
sleep(200)
display.show(Image . HEART )
sleepiLo@)
display.show(Image.ARROW_MNE)
sleep (500)
display.show(Image.ARROW_SE)
sleepiLao)
display.show(Image.ARROW_SW)
sleepiLao)
display.show(Image. ARROW_NW)
sleepiLao)

display.clear()

¢

Theme

ol

Check

= (2) (0

Tidy Help Quit

~
BEC micro:bit * 0
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Click "Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
@9.2. D.beta.2 - Project 3: LED dot matrix display.p — O >
E |+ 2 LS A~ Q Q G = 2O

Mode New Load Eave Flash  Files REFL Plotter Zopm—in  Zoom—out Thems Check Tidy Help Quit

Project 3: LED dot matrixz display. pyw x

from microbit dAmpoert = s
val = Image("00900:""00900:""90909:""09990:""0090a")
dizplay.show('1")
i Sleep(500)
display.show('2')
sleepiLoa)
display.show('2")
sleepibog)
display.show('4')

sleepiboa)

show('5')
sleepiboa)
display.show(val)

14 Sleep(500)
display.scroll{"hellol")
display.showiImage . HEART )
sleepiLoa)
display.show(Image.ARROW_ME)
sleepiLE0)
display.show(Image.ARROW_SE)
sleepiLo0)
display.show(Image. ARROW_SW)

11 sleep(500)
display.show(Image. ARROW_NW)
sleepi(soa)

display.clear() AT

BEC micro:bit # Q

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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i+ 22 |3IBE @3 A @ Q@) ()| ld (=20
1

Mods New Load Eave Flszh § Files REPL  Plotter Zoom-in  Zoomout — Theme Check Tidr Help Quit

Froject 3: LED dot matrix display X
from microbit Ampert + a¥
wval [mage { " EEGEGE: " OEGGGE T OOGEG s GGG T anannt )

display.show('1")
51 eep {GEEY
display.show('2')
=1 aep (GEEY
display.show('3')

=] eap CREE

oll{"hello!l"™)
ow{Image. .HEART)
ow{Image . ARROW _ME )
ow{Image.ARROW_SE)
owlImage.ARROW_SW)

ow(Image . ARROW_NW)

~
BEC miocro:bit # ﬁ

(4)Test Results:

After uploading test code to micro:bit main board and powering the main
board via the USB cable, we find that the 5*5 dot matrix start to show
numbers 1,2,3,4 and 5, and then it alternatively shows a downward arrow

ﬂ, word “Hello” , a heart pattern H an arrow pointing at northeast

H, then at southeast ! then at southwest H and then at
northwest H
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(5)Code Explanation:

from microbit import *

Import the library file

of micro: bit

val =

Image("09000:""00000:""00000:""00000:""00000:")

Set Image() to variable

val

display.show(val)

micro:bit shows “—"

display.show('1")

micro:bit shows “1”

sleep(500)

Delay in 500ms

display.scroll("hello!")

micro:bit scrolls to

show “hello!”

display.show(Image.HEART)

micro:bit displays " @

pattern

display.show(Image.ARROW _NE)
display.show(Image.ARROW SE)
display.show(Image.ARROW SW)
display.show(Image. ARROW_NW)

micro:bit shows
“Northeast” arrow
micro:bit displays
“Southeast” arrow
micro:bit shows
“Southwest” arrow
micro:bit displays

“Northwest” arrow
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display.clear() The LED dot matrix of

micro:bit clears

(6) Reference:

display.scroll() :

The display scrolls to show the values, if it is integer or float, we use str ()
to transfer into character strings.

More details, please refer to

https://microbit-micropython.readthedocs.io/en/latest/utime.html

Project 4: Programmable Buttons

(1) Project Introduction

Buttons can be used to control circuits. In an integrated circuit with a push

button, the circuit is connected when pressing the button and it is open the

_are like two mountains. There is a

The internal metal piece connect the two sides to let the current pass, just

other way around.

Both ends of button

river in between.

like building a bridge to connect two mountains.
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Micro: Bit main board boasts three push buttons, two are programmable
buttons(marked with A and B), and the one on the other side is a reset
button. By pressing the two programmable buttons can input three
different signals. We can press button A or B alone or press them together

and the LED dot matrix shows A,B and AB respectively. Let’ s get started.

(2)Preparations:
A. Attach the Micro:bit main board to your computer via the USB cable;

B. Open the offline version of Mu.

(3)Test Code1:
Enter Mu software and open the file “Project 4: Code-1.py” to import code:

(How to load the project code?)

File Type | Route File Name

Python | KS4027 folder/Python | Project 4: Code-1.py
file Tutorial/Python

Code/Project Code/Project

4: Programmable Buttons
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You can also input code in the editing window yourself.

(note:all words and symbols must be written in English)

ﬁa [ D.beta.2 - Project 4! Programmable Buttons-1.p — O
r (+) &) (&) (S M- Q Q & (= 2O
Mods New Lead Zave Flash  Files REFL Plotter Ippa-in  Zoomout Thems Check Tidy Help Quit

Froject 4: Programmable Buttons—1. py x

from microbit Ampert *

while True:
1 if button_a.is_pressed():
j display . show("A™)
elif button_a.i=_pres=zed() and button_b.i=_pressedi):
i display.scroll("AE")
elif button_b.7=s_pressed():
i display.showi{"E")

BEC micro:bit * ﬁ

Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
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G9 Au 1.1.0.beta.d - Project 41 Programmab

— O >
r|(+)(&) (&) (S A Q @@ ¢ | |w]= (2O
Mode New Load Eave Flssh  Files REPL Plotter Zogom—in  Zeomout Thems Chech Tidy Help Quit

Project 4: Programmable Buttons—1. pwr x
from microbit Amport *

while True:
' if button_a.is_pressed():
: display . show("A")
elif button_a.i=_pressed() and button_b.1s_pressed():
: display.scroll{"AE")
elif button_b.is_pressedi):
' display .show("E")

BEC micro:bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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G
r |+ (L) &S M- Q Q) (&)((h)(=)(?7) (D
Mode Hew Losd Zave Flazh Files REFL FPlotter Zoom—in Zoomout Thems Check Tidy Help Quit
Project 4: Programmable Buttons—1. x

from microbit Amport +

while True:
if button_a.is_pressedi):
display.showi"A")
elif button_a.is_pressed() and button_b.is_pressedi)
display.scroll("AE")
elaf button_b.is_pressedi):
: display.show("E")

BEC micro:bit * ﬁ

(4)Test Results1:

After uploading test code to micro:bit main board and powering the main
board via the USB cable, the 5*5 LED dot matrix shows “A” if button A is
pressed and then released, “B"” if button B pressed and released, and

“AB" if button A and B pressed together and then released.

(5)Test Code?2:
Enter Mu software and open the file “Project 4: Code-2.py

" to import code: (How to load the project code?)

File Type | Route File Name

Python KS4027 folder/Python Project 4. Code-2.py
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file Tutorial/Python

Code/Project Code/Project

4: Programmable Buttons

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)
ﬁ% Vu 1.1.0.beta.2 - Project4: Programmable Buttons-2.py — a X
r (+ (L) &S M- Q Q) (&)|(vh)(=)(2) (O

Mnde New Load Eave Flash  Files REFL Plotter Ipom—in  Eoom—out Thems Check Tidy Help Quit

Project 4: Programmable Buttons—2. pw o

from microbit Ampert * a
a = b
b= @
i all =
alLz =
als = Image("
/ald = Image ("
ralh = Image ("
ralt = Image("

display.showivall)

2 while True:

while button_a.is_pressedi) == True:
1 P sleepila)
if button_a.is_pressed{] == False:
- a=a+1
ifia »= 5):
a=>=5
brealk
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2 while button_b.is_pressed{} == True:
2 § sleep(lo)
22 E if button_b.is_pressed(} == False:
23 a=-a-1
24 ifia <= a):
: 7 f a=o
26 E E break
27 if a == @:
28 E display.show(vall)
- if a == 1
o E display.show(valz)
! if a == 2:
2 E display.show(vali)
if a == a:
. : display.show({vald)
if a == 4:
! E display.show{valk)
if a == &:
5 5 dizplay.show{vali)

~

BEC micro:bit # a

Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.

rF i+ (&) B@ & (@) Q) (&

Mode Kew Load Save Flash  Files REFL Plotter Zopm-in  Eoom-out Thems

Froject 4: Programmable Buttonsz—2. py x

. from microbit Ampert *

:oa = 0
b =@

v vall = Image("@O0G0:""Q00000:""00000:
val = Image (" "na 3:""ed

s vald = Image("( g B:nn
vald = Image (" ! 3B LILIE

= valt = Image (" nng )y UL

s valé = Image("®
w  display.show(vall)

iz while True:

12 while button_a.is_pressedi) == True:

1 E sleepilt)

15 E if button_a.is pressed{) == False:
1 a=a + 1

e L1 dif(a »= 5)

5 § § § a =5

13 E E break

Check

=)(?)|(o

Tidy Help Quit
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while button_b.is_pressed() == True:
' sleepila)

if button_b.i=_pressed{) == False:

: a=a-1
24 ifia <= 4);:
: ! a = o
break

if a == 0:
i display.show(vall)
ifa == 1:
i display.show(val2)
ifa==12:
f display.show(vala)
if a == 3:

" E display.show{vald)
if a == 4:
E display.show{vals)
'if a == 5:

display.showi{valia)

A
BEC miocro:bit # Q

Please notice that the following sentences are just for warning so the

presence of them doesn’ t mean the code is wrong.

[ + Comparison to true should be "1f cond 1= trus:' or '"if cond:’

[+ Comparison to false should be "1f cond s false:' or "1f not cond:’

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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E |+ 2 2SI B @ (M Q) a (& e =20

Mode New Load EEve Flach § Files REFL Plotter Ippa-in  Zoomout Thems Check Tidy Help Quit

Froject 4: Prozrammable Buttons—2. 4
i from microbit Ampert * a
2 a =@
b =0
v vall = Image("QD At leeTe]e
valz = Image{" b cle]
= wali = Imagei’
vald = Image{"c
= wvalbk = Imagef
s wvalé = Imagei’
w display.show(vall)

2 while True:

12 while button_a.is pressed{) == True:
14 sleepi(l@)
E if button_a.i=_pressed{) == False:
16 a=a+ 1
7 L ifia >= &)
18 a =5
13 é break
0 while button b.i=s_pressedi) == True:
2 sleep(1@)
1 if button_ b.is_pressed() == False:
23 a=-a-1
2 ifi{a <= @):
2 a = o
% E break
27 if a == a:
2 § display.show{vall)
23 'if a == 1:
10 § display.show{val2)
1 if a == 2:
2 § display.show{val3)
if a == 3:
' § display.show{vald)
if a == 4:
; § display.show{valb)
if a == 5:
s 5 display.show{vali)

v
BEC micro:bit * 0

(6)Test Results2:

After uploading test code to micro:bit main board and powering the main
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board via the USB cable, when the button A is pressed, the LEDs turning

red increase while when the button B pressed, the LEDs turning red reduce.

(7)Code Explanation:

from microbit import *

Import the library file of micro:

bit

while True:

This is a permanent loop that
makes micro:bit execute the

code of it.

if button_a.is_pressed():

display.show("A")

elif  button a.is pressed() and

button_b.is pressed():
display.scroll("AB")

elif button b.is pressed():
display.show("B")

If button A is pressed

micro:bit shows "A”

If button A and B are pressed at
same time

micro:bit displays “AB”

If button B is pressed

micro:bit shows “B”

while button_a.is pressed() == True:

sleep(10)

if button_a.is_pressed() == False:
a=a+1

if(@a >= 5):

a=>5

When the button A is pressed
Delay in 10ms to eliminate the
shaking of button A

when button A is released,
Variable a adds 1

If variable a>5
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break

while button_b.is pressed() == True:
sleep(10)

if button_b.is_pressed() == False:
a=a-1

if(a <= 0):

a=0

break

ifa==0:

display.show(valT)

ifa==1:

display.show(val2)

ifa==2:

display.show(val3)

ifa==3:

display.show(val4)

ifa==4:

display.show(val5)

ifa==05:

display.show(val6)

Variable a=5

exit the loop

when button B is pressed
Delay in 10ms to eliminate the
shaking of button B

When the button B is released
Variable a reduces 1 gradually
When a<0

Variable a=0

exit the loop

When a=0

micro:bit shows pattern val1
When a=1

micro:bit displays pattern val2
When a=2

micro:bit shows pattern val3
If a=3

micro:bit displays pattern val4
If a=4

micro:bit shows pattern val5
If a=5

micro:bit displays pattern val6
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Project 5: Temperature Detection

(1) Project Introduction

The Micro:bit main board is not equipped with a temperature sensor, but
uses the temperature sensor built into NFR52833 chip for temperature
detection. Therefore, the detected temperature is more closer to the
temperature of the chip, and there maybe deviation from the ambient
temperature. The sensor can detect temperature of external environment

with the range of 40°C~105°C.

In this project, we use the sensor to test the temperature in the current
environment, and display the test results in the display data (device). And
then control the LED dot matrix to display different patterns by setting the

temperature range detected by the sensor.

Note: the temperature sensor of Micro:bit main board is shown below:

(2)Preparations:
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A. Attach the Micro:bit main board to your computer via the USB cable;

B. Open the offline version of Mu.

(3)Test Code1:

Enter Mu software and open the file “Project 5: Code-1.py” to import code:

File Type | Route File Name

Python file | KS4027  folder/Python | Project 5: Code-1.py
Tutorial/Python
Code/Project
Code/Project 5

Temperature Detection

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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Gﬁ Au 1.1.0.beta.2 - Project 51 Temperature Measurement-1.p

O Pt
P+ (L&) S B @ (@ Q) () () (=20
Mods New Load Eave Flash  Files REPL  Plotter Ioom-in  Zoowm—out  Theme Check  Tidr  Help Quit
Froject B: Temperature Meazurement—1. pir X
from microbit Amport *

1 while True:

Temperature =

temperature ()

print{"Temperature:", Temperature,

neny
sleep (500}

BEC micro:bit # o

Click “Check” to examine error in the code. The program proves wrong if
underlines and cursors are shown.
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@ u 1.1.0.beta.2 - Project 50 Temperature Measurernent-1.m — O x

r |+ (L) &) (6B @3 | (@ @ (¢ |(|w]=(2)0

Mods New Load Zave Flash  Files REFL Plotter Ippm—in  Epom—out Thems Check Tidy Help Quit

Project 5: Temperature Measurement—1. py X

from microbit Amport +
: while True:

Temperature = temperaturei)

print{"Temperature:", Temperature,

sleep(500)

BEC micro:bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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r |+ & &S] =3 M@ Q) (¢ (4 (= (2 (O
Mode Hew Load Save Flach Files REFL Flotter Zooar-in Fooarout Theme Check Tidy Help Quit

Froject B: Temperature Heasurement& 1
from microbit Ampert +

while True:
Temperature = temperaturei)
priont{"Temperature:", Temperature, "C")

sleep (500)

BEC micro:bit # a

(4)Test Results1:

After downloading test code 1 to micro:bit board, keep USB connected and
click "REPL" and press the reset button on micro:bit. Then REPL window will
show the ambient temperature value, as shown below:( C  stands  for

temperature unit)
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©
P+ L&) & Bl@Em)] (| (@) Q) (&) &) (=) (2|0

Mode New Load Zsve Flssh  Files REFL | Flotter Zoca-in  Zeomout  Theme Check  Tidy Help Quit

Froject B: Temperature Measurement—1. py b
from microbit Ampert + s

while True:
Temperature = temperaturei)
print{"Temperature:", Temperature, "C"}
sleep(500) v

BBC micro:bit REPL

Temperature: & Fa¥
Temperatura: 6
Temperature: 2
Temperatura: 3
Temperature: &
Temperature: 2
Temperature: 2
Temperatura: 3
Temperature: 3

M

~
BEC micro:hit # Q

(5)Test Code2:

Enter Mu software and open the file “Project 5: Code-2.py” to import code:

File Route File Name

Type

Python | KS4027 folder/Python | Project 5: Code-2.py
file Tutorial/Python
Code/Project Code/Project

5: Temperature Detection
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You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)

The temperature value can be set in compliance with the real temperature.

r(+) (L) (&) (s B @m w | (@ @ &) 4)(=(2) (O
Mode Hew Load Zave Flaczh Files REFL Flotter Zooor-in Zooaout Theme Check Tidy lp Qui

Project 5: Temperature Measurement—2. py x
from microbit Ampert *

while True:

if temperature() == 35:

display.show{Image.HEART)
else:

display.show(Image . HEART _SMALL)

BEC micro:hit # ¢

Click "Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
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ﬁa.: ‘::5?;-:1523:?‘TETJE.EHJE“Efii_ — O X
P+ (&) &) (&) B @) | (@ Q ¢ |s]= (2|0

Mode Hew Load Zave Flash Files REFL Flotter Foomrin Toomout Thems Check Tidy Help Quit

Froject 6: Temperature Measurement—2. pir x
from microbit Ampert +

; while True:

if temperature() >= 35:
display.show{Image . .HEART)

else:
: display.show{Image .HEART _SMALL)

BEC micro:bit # 0

If the code is correct, connect micro:bit to computer and click “Flash”

download code to micro:bit board.

to
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r)(+) (L) (& =) A- Q Q & w =7 O
Mods New Load Eave Flash | Files REFL  Flotter IZpoa—in  Zoomout  Theme Check  Tidy =1lp Qui
Project 6: Temperature Measurement v x
from microbit Ampert
while True:
if temperature{) == 35:

display.show{Image.HEART )

else:

display.show(Image . HEART _SMALL)

BEC micro:bit * Q

(6)Test Results2:

After uploading the code 2 to the board, when the ambient temperature is

less than 35°C, the 5*5 LED dot matrix shows . When the

temperature is equivalent to or greater than 35°C, the pattern
appears.
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(7)Code Explanation:

from microbit import *

Import the library file of micro:

bit

while True:

This is a permanent loop that
makes micro:bit execute the

code of it.

Temperature = temperature()

Set temperature() to

Temperature

print("Temperature:”, Temperature, "C")

BBC micro:bit REPL prints

temperature value

sleep(500)

Delay in 500ms

if temperature() >= 35:
display.show(Image.HEART)
else:

display.show(Image.HEART SMALL)

If temperature value >35°C
micro:bit shows "€
If temperature value<35°C

micro:bit displays B
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Project 6: Geomagnetic Sensor

(1) Project Introduction

This project aims to explain the use of the Micro: bit geomagnetic sensor,
which can not only detect the strength of the geomagnetic field, but also
be used as a compass to find bearings. It is also an important part of the
Attitude and Heading Reference System (AHRS).

Micro: Bit main board uses LSM303AGR geomagnetic sensor, which
supports four modes namely 100 kHz,400 kHz,1 MHz and 3.4 MHz and the

dynamic range of magnetic field is +50 gauss.

In the board, the magnetometer module is used in both magnetic
detection and compass. In this experiment, the compass will be introduced
first, and then the original data of the magnetometer will be checked.The
main component of a common compass is a magnetic needle, which can
be rotated by the geomagnetic field and point toward the geomagnetic
North Pole (which is near the geographic South Pole) to determine
direction.

Attention: this geomagnetic sensor built in the board can help us
determine bearings by showing readings in the value from 0 to 360. And

the system will ask us to calibrate it the first time it is put into operation by

7
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rotating the board.Please note that metal materials around may attenuate

the accuracy of the reading and calibration.

(2)Preparations:
A. Attach the Micro:bit main board to your computer via the USB cable;

B.Open the offline version of Mu.

(2) Test codel::

Enter Mu software and open the file “Project 6: Code-1.py” to import code:

File Type | Route File Name

Python KS4027 folder/Python | Project 6: Code-1.py
file Tutorial/Python
Code/Project
Code/Project 6

Geomagnetic Sensor

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)
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@ Vu 1.1.0.beta.2 - Project 6: Microbit's Cornpass-1.p

e+ (L&

&

O =
&L © M- Q Q ¢ w = 2?20
Mode New Load Eave Flazsh  Files REPL  Plotter Zoom—in  Zeomout — Theme Check Tidy Help Quit
Froject 6: Miorobit® s Compass—1.py X
froem microbit Ampert *

compass.calibrate()
i

- while True:

if button_a.is_pressed()

display.scroll{compass.heading ()]

BEC micro:bit * Q

Click “Check” to examine error in the code. The program proves wrong if
underlines and cursors are shown.
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@ Mu 1.1.0.beta.2 - Project 6: Microbit's Compass-1 O X
rP |+ (L) &) S B =) (A Q @ G ||d]= (2 0O
Mode New Load Zave Flash  Files REFL  Plotier Ioom—in  Zoomout  Theme Check | Tidy Help Quit
Froject 6: Microbit® = Compasz—1.pyr X
from microbit Amport =

compass.calibrate()
1

- while True:

if button_a.is pressed()

display.scrollicompass.headingi))

BEC micro:bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to
download code to micro:bit board.
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+ —
r |+ 2 &S A Q Q) (¢)|(d)(=)(2)(D
Mode New Load Zave Flszh § Files REPL  Plotter Zoom-in  Zoomout  Theme Check  Tidy Help Quit
Froject 6: Microbit® = Compass—l.p x

i frem microbit Ampert *
1 compass.calibrate()
: while True:

if button_a.is_pressed():
display.scrollicompass.heading())

BEC micro:bit # ¢

Note: We need to calibrate micro: bit due to different magnetic field in
different areas. Micro:bit will prompt you to calibrate when you use it first

time.

(4)Test Result1:

After uploading test codel to micro:bit main board and powering the
board via the USB cable, and pressing the button A, the board asks us to
calibrate compass and the LED dot matrix shows “TILT TO FILL SCREEN" .
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Then enter the calibration page. Rotate the board until all 25 red LEDs are

on as shown below.

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

After that, a smile pattern m appears, which implies the calibration is
done. When the calibration process is completed, pressing the button A
will make the magnetometer reading display directly on the screen. And
the direction north, east, south and west correspond to 0°, 90°, 180° and

270° respectively.

(5)Test code2:
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For the below picture, the arrow pointing to the upper right when the value

ranges from 292.5 to 337.5. Because 0.5 can’ t be input in the code, the

values we get are 293 and 338.

Then add other statements to make a set of complete code.

202.5

Enter Mu software and open the file “Project 6: Code-2.py” to import code:
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File Type |Route File Name
Python KS4027 folder/Python | Project 6: Code-2.py
file Tutorial/Python

Code/Project

Code/Project 6

Geomagnetic Sensor

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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+) &) &) (S B =) (&) (@) () (&) (b)) (=)(?2)(D

Kew Load Eave Flash  Files REFL Plotter Zopm—-in  Zodmout Thems Check Tidy Help Quit

Project G: Microbit’ s Compas=—2. py X

from microbit Amport = a
compass.calibrate()
¥ = 0
while True:
¥ = compass.headingi)
if x »>= 293 and x < 338:

display.show(Image("00999:""00099:""00909:""09000: ""90000" ) )
elif x >= 23 and x < GE:

display.show(Image (" EE:""90000: ""oa900 : ""EaR9e 1 ""EaRee" ) )
elif x >= 6B and x < 113:

display.show(Image(" 1:""E9EE0: ""99999:""eRea  ""ar9ea" ) )
elif x >= 113 and x < 158:

display.show(Image (" OO "AEA9O: ""a0Da0  ""oa0aa 1 ""anaaa" ] )
elif x >= 158 and x < 203:

display.show(Image (" JAEGan ""aa9ag ""aaaga ""aageat ) )
elif x >= 2603 and x < 248:
' display.show(Image (" B "MEOOEE ;" eana0 S:""EEvse9"))
elaf x >= 248 and x < 203:
' display.show(Image (" 2 ""EOE90: ""99999: " "aaR9e 1" "eanaaen) )
else:
: display.show(Image ("00900:""09993:""00909: ""00908: ""0090A8" ) )

kv
BEC micro:bit * 0

Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.



i“' ‘ ECKSTEIN
KOMPONENTE

+ (&)%) (S B =@ A Q) Q) (&) 20

New Load Zave Flash  Files REFL Plotter Ippm—in  Zoom—out Thems Check Tidy Help Quit

Froject G: Microbit® = Compazs—F. py b 4

from microbit Amport = a
compass.calibrate()
X =0

while True:
x = compass.heading()
if x »= 2593 and x < 338:

display.show(Image ("0@299:""0EA599:""QA0A0:""02000: ""0A00A") )
elif x >= 23 and x < GE:

display.showi{Image ("3 @:""EEA9a: ""EareE9") )
elif x >= G8 and x < 113:
: display.show{Image(" 9:""E9EEA:""EAsaa"))
elif x >= 113 and x < 158:
: display.show{Imagei" "ngagEan))
elif x >= 158 and x < 203:
: display.show{Image ("G00 "
elif x >= 203 and x < 248:
' display.show{Image ("90000:""00000: ""AO9A0: ""OABS9: ""AAG99" ) )
elif x >= 248 and x < 293:
' display.show({Image "G00 $"REaLe:""easeany)
else:
' display.show{Image ("OODAGE:""O9990 " "Qa0Q00: ""OA9Ea: ""OASEAa" ) )

A
BEC micro:bit # 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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©

)+ L) (&[] B @) (A

Mode Nezw Losd Save Flash | Files REPL Plotter Zoom—in

Project 6: Microbit® = Compazs—2. x
from microbit Ampert =
compass.calibrate ()
X = @
. while True:
x = compass.heading()
if x »= 293 and x < 33B:
display.show(Image{"Q@999:""
elif x >= 23 and x < GB:
! display.show(Image("99980:""
elif x »>= GE and » < 113:
j display.show(Image{"Q@9aa;""
elif x >= 113 and = < 15
: display.show(Image{"0ooaa:""
14 elif x >= 158 and x < 2@
: display.show(Image("00980:""
elif x >= 203 and x < 24F
j display.show(Image{"
elif x >= 248 and x < 2
: display.show(Image{"0@oao:""
else:
display.show(Image("00980:""

(6)Test Results2:

Q

Loom—out

(LJ

v
BEC micro:bit * ¢

Upload code 2 and plug micro:bit into power. After calibration, tilt

micro:bit board, and the LED dot matrix displays the direction signs.

(6)Code Explanation:

from microbit import *

Import the
library file of

micro: bit

compass.calibrate()

Compass

calibration
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while True:

Thisis a
permanent
loop that
makes
micro:bit

execute the

code of it.
if button_a.is_pressed(): When the
display.scroll(compass.heading()) button A is

pressed

Micro:bit

scrolls to show
the value of

compass

Set variable

x=0

x = compass.heading()

Set the value of
compass to

variable x

if...elif...else

Condition
judgement

statement:if...el
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se if...else
display.show(Image("00999:""00099:""00909:""09000:""9 | Micro:bit
0000")) shows the
display.show(Image("99900:""99000:""90900:""00090:""0 | Northeast
0009")) arrow sign
display.show(Image("00900:""09000:""99999:""09000:""0 | Micro:bit
0900")) shows the
display.show(Image("00009:""00090:""90900:""99000:""9 | Northwest
9900")) arrow sign
display.show(Image("00900:""00900:""90909:""09990:""0 | Micro:bit
0900")) shows the west
display.show(Image("90000:""09000:""00909:""00099:""0 | arrow sign
0999")) Micro:bit
display.show(Image("00900:""00090:""99999:""00090:""0 | shows the
0900")) Southwest
display.show(Image("00900:""09990:""90909:""00900:""0 | arrow sign
0900")) Micro:bit
shows the

South arrow
sign
Micro:bit

shows the
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South arrow
sign

Micro:bit
shows the East
arrow sign
Micro:bit
shows the
North arrow

sign

Project 7: Accelerometer

(1) Project Introduction

The Micro: Bit main board V2 has a built-in LSM303AGR gravity
acceleration sensor, also known as accelerometer, with a resolution of

8/10/12 bits. The code section sets the range to 1g, 29, 4g, and 8g.
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We often use accelerometer to detect the status of machines.

In this project, we will introduce how to measure the position of the board
with the accelerometer. And then have a look at the original three-axis data

output by the accelerometer.

(2)Preparations:
A. Attach the Micro:bit main board to your computer via the USB cable;

B. Open the offline version of Mu.

(3)Test Code1:
Enter Mu software and open the file “Project 7: Accelerometer-1.py” to
import code:

(How to load the project code?)

File Type | Route File Name

Python KS4027  folder/Python | Project 7

file Tutorial/Python Accelerometer-1.py
Code/Project

Code/Project 7

Accelerometer

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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)+ L) (&) (o - Q Q & w = 0?2 O
Bode New Load Eave Flazsh  Files REFL Plotter Ippa-in  Zeomout Theme Check Tidy Help Quit

Froject 7: Accelerometer—1. py b4
o from microbit Amport + a

while True:

i gesture = accelerometer.current_gesture()
if gesture == "shake":
display.show("1")
if gesture == "up":
8 display.show("2")
3 if gesture == "down":
" display.show("3i")
I if gesture == "face up":
12 display.show("4")
13 if gesture == "Tace down":
14 display.show("5")
- if gesture == "left":
16 display.show("&")
17 if gesture == "right":
15 display.show("7")
13 if gesture == "freefall":
2 display.show("8")

v
BEC micro:bit # a

Click "Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
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)
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1

|
O
X

F |+ 42 5B @m M@ Q Cel= 7?20

Mode New Losd Eave Flazsh  Files REFL  Plotter Zoom-in  Zoomout  Theme Check | Tidy Help Quit

Project 7: Accelerometer—1. prr x
v from microbit dmpert « a

while True:

! gesture = accelerometer.current_gesture()
if gesture == "shake":

. § dizplay.showi"1")
if gesture == "up":

8 E display.show("2")

5 if gesture == "down":

10 E display.show("2")

1 if gesture == "face up":

12 E display.show("4")

1 if gesture == "face down":

1 E display.show("5")

15 if gesture == "left":

16 § display.show("a")

17 if gesture == "right":

5 E display.show("7")

19 if gesture == "freefall":

a0 E display.show("8")

v
BEC miero bit * ﬁ

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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®

e+ 2 2 llslm = | (@ (@) (¢ (&) (= (2o

Mode New Load Zave Flach f Files REFL Plotter Ippm—in  Zooa—out Thems Check Tidy Help Quit

Froject 7: hccelerometer—1. py
from microbit Ampert + a

while True:
! gesture = accelerometer.current_gesturel)
if gesture == "shake":
: di=play.show("1")
if gesture == "up":
' display.show("2")
if gesture == "down":
i display.showi"2")
if gesture == "face up"
o display.show("4")
if gesture == "Tace down":
. E display.showi"s")
if gesture == "left":
E display.showi"a")
if gesture == "right":
E display.show("7")
if gesture == "freefall":
' dizplay.show("8")

v
BEC micro:hit # G

(4)Test Results1:

After uploading the test code 1 to micro:bit main board and powering the
board via the USB cable, if we shake the Micro: Bit main board, no matter at
any direction, the LED dot matrix displays the digit “1" .

When it is kept upright (make its logo above the LED dot matrix) , the

number 2 shows.
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When it is kept upside down( make its logo below the LED dot matrix) , it

shows as below.

When it is placed still on the desk, showing its front side, the number 4

appears.

When it is placed still on the desk, showing its back side, the number 5
exhibits.
When the board is tilted to the left, the LED dot matrix shows the number

6 as shown below.

When the board is tilted to the right , the LED dot matrix displays the
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number 7 as shown below:

When the board is knocked to the floor, this process can be considered as
a free fall and the LED dot matrix shows the number 8. (Please note that
this test is not recommended for it may damage the main board.)

Attention: if you' d like to try this function, you can also set the acceleration

to 3g, 6g or 8g. But still ,we do not recommend.

(5)Test code2:

Enter Mu software and open the file “Project 7: Accelerometer-2.py” to

import code:

File Route File Name

Type

Python | KS4027 folder/Python | Project 7

file Tutorial/Python Accelerometer-2.py
Code/Project Code/Project
7: Accelerometer
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You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)

F |+ &) &S B =) (M Q Q (S
Mode Nezw Load Zave Flach  Files REFL Plotter Ioom—in  Zoomout Thems

Project 7: hccelerometer—2. py X

from microbit Ampert +

while True:

x = accelerometer.get_x()
y = accelerometer.get_y ()
Zz = accelerometer.get_z()

print("x, vy, Z:", x, v, Z)

sleep(1oa)

BEC micro:bit # ¢

Click "Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
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@ Au 1.1.0.beta.2 - Project 7 Accelerometer-2.py — O 4
r + Lt L S B =3 (M Q Q ¢ w | = ? o

Mode New Load Eave Flssh  Files REFL Flotter Zopom-in  Zoomout Theme Check Tidy Help Quit

Froject T: hcocelerometer—2. por X
from microbit Ampert +

while True:

X = accelerometer.get_x()
y = accelerometer.get_y ()
Z = accelerometer.get_z()

print{"s, v, z:", x, y, Z)

sleep(166)

BEC micro:hit # 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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r i+ &) &S| B (= (W Q Q C)| ) (=)(2)[10

Mods New Load Save Flsch | Files REFL Plotter Ippm-in  Fobm-out Thems Chack Tidy Help Quit

Froject 7: hooelerometer—2. pir

from microbit Amport *

1 while True:

x = accelercmeter.get_x()
y = accelerometer.get y ()
z = accelerometer.get z ()

print("=, v, z:", X, ¥, Z)

sleep(108)

BEC micro:bit # Q

After referring to the MMAB8653FC data manual and the hardware
schematic diagram of the Micro: Bit main board, the accelerometer

coordinate of the Micro: Bit are shown in the figure below:

(Top View)
Direction of the
Detectable Accelerations
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(6)Test Results2:

Upload the test code 1 to micro:bit main board and power the board via

the USB cable.

Click "REPL" and press the reset button. The value of acceleration on X axis,

Y axis and Z axis are shown below:

@ Au 1.1.0.beta.2 - Project 7! Accelerometer-2.m

P (+) (&) &) &) B[

Mode Nezw Load Eave Flash  Files REFL

Plotter

Project 7: Accelerometer—2. py x

Moa Q) Gk =02 0

Zoom-in  Zoomout Theme Chack Tidy Help Quit

from microbit Amport * ay
while True:
i
3 x = accelerometer.get_x{)
y = accelerometer.get_y ()
z = accelerometer.get_z()
print{"x, v, z:", x, vy, Z)
sleep(10@) v
BEBC micro:bit REPL
X, ¥, Z: -788 -376 576 A
H, Z: -TT2 -296 548
X, i -836 -292 644
n, Z: -808 -436 260
X, Zi -1824 -524 236
X, I: -5T6 -540 -B2B
X, Z: -484 -380 -1364
X, Z: -1812 164 284
H, Z: -1412 380 504
X, Z: -1368 468 148
n, zZ: -992 32 48
X, Z: 12 -BO8 -488
X, Z: -168 -384 354
X, i -636 -268 544
X, Z: -1244 20 1988
A7

BEC micro:hit * 0
—



Dl
14

‘ ECKSTEIN
KOMPONENTE

(7)Code Explanation:

from microbit import *

Import the library file of micro: bit

gesture =

accelerometer.current_gesture()

Set accelerometer.current_gesture()

to gesture

while True: This is a permanent loop that makes
micro:bit execute the code of it.
if gesture == "shake": Shaking micro:bit board, number 1

display.show("1")

if gesture == "up":
display.show("2")

if gesture == "down":
display.show("3")

if gesture == "face up™:
display.show("4")

if gesture == "face down":
display.show("5")

if gesture == "left":
display.show("6")

if gesture == "right":
display.show("7")

if gesture == "freefall™

will appear

When log points to the North,
number 2 will show up.

When log points to the South,
number 3 will be shown

When the LED dot matrix is upward,
the number 4 is shown.

the number 5 is displayed when the
LED dot matrix is downward.

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

When micro:bit is tilt to the right
When Micro:bit board is inclined to

the right, number 7 is displayed.
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display.show("8")

When it is free fall(accidentally
making it fall), number 8 appears on

dot matrix.

x = accelerometer.get x()
y = accelerometer.get y()

z = accelerometer.get_z()

Read the acceleration value on x
axis, the return value is integer, and
set x= the read value on x axis

Read the acceleration value ony
axis, the return value is integer, and
set y= the read value on y axis

Read the acceleration value on z
axis, the return value is integer, and

set z= the read value on z axis

print("x, y, z.", X, ¥, 2)

The value of acceleration will be

shown

sleep(100)

Delay in 100ms
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Project 8: Light Detection

(1) Project Introduction

In this project, we focus on the light detection function of the Micro: Bit
main board. It is achieved by the LED dot matrix since the main board is not

equipped with a photoresistor.

(2)Preparations:

A. Attach the Micro:bit main board to your computer via the USB cable;

B. Open the offline version of Mu.

(3)Test Code:
Enter Mu software and open the file “project 8: Light Detection.py” to
import code:

(How to load the project code?)

File Type Route File Name

Python file | KS4027 folder/Python | project 8: Light Detection.py
Tutorial/Python
Code/Project Code/Project
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8: Light Detection

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)

® .

— |

[ B ] =

o+ 2 S B = e Q) 6

Save Flash  Files REFL Plotter

= 2?2 O

Mode New Load

Zoom-in  Zoomout  Theme Check  Tidy Help Quit
project 8@ Light Intensity Detection. pyr X

from microbit impert =

1 while True:

Lightintensity =

display.read_Llight_level()
prionti"light Intensity ", Lightintensity)

sleep(5@)

if display.read_light_level{) <= 26:
: display.show(Image ("20992:""09900:""00900:""A9900: ""0a99E" ) )
else:

display.show(Image("90909:""09900:

BEC micro:bit # G

Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
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@ Au 1.1.0.beta.2 - project 81 Light Intensity Detection.py - O X

P+ S B @M QG el 2O

Mode New Load Zave Flazh  Files REFL  Plotter Zoom-in  Zoomout  Theme Check | Tidy Help Quit

project 8: Light Intensity Detection. py 4

from microbit Ampert *

while True:
Lightintensity = display.read_Light_level ()
print{"Light Tnten=ity:", Lightintensity)
sleep(t0)

if display.read_Llight_lewveli)

display.show{Image{"0a096: "G00 GO00E: T REa9E" ) )
1 else:
14 é display.show(Image ("90909:""29990: ""99999: ""09990: ""90939" ) )

BEC micro: bit # 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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®
r:I

+ (L) XD =] M) | (@ Q) (¢C)| ) (=) (2O
1

ssh | Files REFL Plotter Zonm—in Lona—-ourt Thems Check Tidy Help Quit

Mnds New Load Save F

project & Light Intensity Detecti ],r x

from microbit Ampert +

while True:

Lightintens1ty display.read_light_level (]}
print{"Light intensity:", Lightintensity)
51 |'-|'-|'| {5
if display.read_light_level{) <
f display.show(Image ("Q29960:""
else:
display.show{Image ("GEO0G: "MEG0GE "MOGGaG "0

BEC micro:bit # ﬁ

(4)Test Results:

Upload the test code to micro:bit main board, power the board via the USB

cable and click “Show console Device” .

Download code onto micro:bit board, don’ t plug off USB cable. Click
"REPL” and press the reset buttons, the light intensity value will be

displayed, as shown below.

When the LED dot matrix is covered by hand, the light intensity showed is

approximately O0; when the LED dot matrix is exposed to light,the light

intensity displayed gets stronger with the light.

The 20 in the code is an arbitrary value of light intensity. If the current light
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level is less than or equal to 20, the icon moon will appear on the LED dot

matrix. If it's bigger than 20, the sun will appear.

ﬁﬂ v 0.beta.2 - project &

r | (+) (L) (&) & B|=)] (W

Mode New Load Save Flazh Files REPL Plotier Zoom—in Zoom—out Thems Check Tidy Help Quit
project §: Light Intensity Detection. py x
from microbit dmpert = s
1 while True:
i
e Lightintensity = display.read Llight_level ()
pront{"Light intensity:", LightintensTty}
sleep(50)
if display.read light_level{) <= 20:
' display.show(Image ("Q0990;""090900; ""09900:""29900:""00296") )
else:
14 : display.show(Image("909a9:"" 09999:""@999@:""20909") ) 7
BBC micro:bit REPL
L e N A
Light intensity: 14 Fay
Light intensity: 1&
Light intensity: 1&
Light intensity: 25
Light dintensity: 21
Light intensity: 22
Light dintensity: 24
Light dintensity: 235
Light intensity: 28
Light dintensity: 24
Light intensity: 48
Light intensity: &4
i7

(5)Code Explanation:

BEC micro:hit # a

from microbit import *

Import the library file of micro: bit

gesture =

accelerometer.current_gesture()

Set accelerometer.current_gesture()

to gesture

while True:

This is a permanent loop that makes
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micro:bit execute the code of it.

Lightintensity =

display.read light level()

Set display.read light level() to

Lightintensity

print("Light intensity:",

Lightintensity)

BBC microbit REPL prints the

detected light intensity value

sleep(100)

Delay in 100ms

Project 9: Speaker

(1) Project Introduction

Micro: Bit main board has an built-in speaker, which makes adding sound

to the programs easier. It can also be programmed to air all kinds of tones,

like playing the song Odle to Joy.

(2)Preparations:

A. Attach the Micro:bit main board to your computer via the USB cable;

B.Open the offline version of Mu.

(3)Test Code1:
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Enter Mu software and open the file “Project 9: Speaker-1.py” to import

code:

(How to load the project code?)

File Type Route File Name

Python file | KS4027 folder/Python | Project 9
Tutorial/Python Speaker-1.py
Code/Project

Code/Project 9: Speaker

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)

©
e+ () @@ & (@) (@) (¢ (4)(=)(2) (o

Mode Nezw Load Zave Flash  Files REFL Plotter Zoom—in  Zoomout Theme Check Tidy Help Quit

Froject 9: Speaker—1. pw X
from microbit Amport *

import audio
. display.show{Image.MUSIC_QUAVER)

: while True:

audio.play (Sound. GIGGLE)
sleep(1000)

audio. play (Sound. HAPPY )
sleep(l00a)

audio.play (Sound.HELLO)
sleep(looe)

audio.play (Sound., Y AWK}

sleepi(lo0a)

BEC micro:hit * Q
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Click “Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.

rF) (+) &) &) (S A- Q Q & | = (2O
Mods New Load Eave Flash  Files REFL  Flotter Zoom-in  Zodm—out Thems Check | Tidr Help Quit

Project 9: Speaker—1. py x
i from microbit Ampert *

import audio
display.show(Image.MUSTC_QUAVER)
: while True:

audio.play (Sound.GIGGLE]

sleep(l000)

audio. play (Sound. HAFPY )

14 audio.play (Sound.¥AWN)
sleep(100a)

BEC micro:hit * Q

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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F |+ 1t XS M- Q Q ¢ w = 72O
Mode New Load Zave Flach | Files REFL  Plotter Zooa-in  Zoomouwt  Theme Check Tidy Help Quit

Froject 9: Speaker—1.py X

from microbit Amport *
import audio
display.show(Image ., MUSTC QUAVER)

: while True:
audic.play {Sound. GIGGLE)
sleep(l0oa)

audio. play (Sound. HAPPY )

i audio. play (Sound. VAW )
sleep(1000)

BEC micro:bit # ﬂ

(4)Test Results1:
After uploading the test codel to micro:bit main board and powering the
board via the USB cable, the speaker utters sound and the LED dot matrix

shows the logo of music.

(5)Test Code?2:
Enter Mu software and open the file “Project 9: Speaker-2.py” to import
code:

(How to load the project code?)
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File Type Route File Name

Python file | KS4027 folder/Python | Project 9
Tutorial/Python Speaker-2.py
Code/Project Code/Project

9: Speaker

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)

rP)((+)(L) (&) (S A @) Q) (¢) ()(=)(2)]O
Mode New Load Save Flazh Files REPL Plotter Zoom—in Eopm—out Thems Check Tidy Help Quit
Project 9: Speaker—2. py x

from microbit Ampert a
impoert music
display.show(Image . MUSTIC_QUAVER)

— NEL =N L NEL = 4 NEE e gn e AN NEL =N NEL - N CISTSE R
tune = ["ES:4", "ELR4", "ERi4T ) "GEI4N 0 MGEo4T, "EFRI4 EL:d DEzam,
"L P " P oG NEG:" "EL: 4" npgdgn U L NEG "
= (= Ao Pl I = da e e
NEE e qn NEE e qn NEE e qn MEEaqn NEE e qn NEE e qn RISt L NEEaqn
E5:d FE:d Ghid GEid FE:4 E5:d D54 C5:4
- N H N H H N H - H N
nEgagn NOG e gn NELG g NOE g L nEGagn NOEsgn NOE e gn
. Ao N H 1o Lo e L Ao N
nEI | nEggn NOG " NEG.gM MEG.gn NEG -4 nEgegn NOG "
g Laia™, FI . . Vu Lol JanEa
nET y L= L NEG " Ui Wl W L npgdgn "G gn NEG "
» e ¥ et la.a, = = EE I e
nET | NEG g NEG " nGEEr " nGG:gn "EG:g" NEG " oG "
. . . o, s bo. - s - L= s
"CEeyg nEgagn NGOG g NEG g NOE 4" L nEgagn NOE e gn
. (e N Ao H N 1o oL, (e Ao N
npr I NEG.gn nEGgn NGOG " MEG:gM MEG-gn NEL-gn nEGgn
)5 y 4R C5 ;4 14", -2 IR = C5:4R0,
NOGe 4" NEGagn NEG.gN NEL .4 NG 4" MG 4N NOG 4" nEA s gn
e ¥ o L y oL A lat&a”, Lai&a™, s Tl ST s
"EG 4" nE " nE L " "ELr " nGG:gn NG "EG 4" NEG "
i e r Fh Lo 8, = = e
LTl | nre "y "OE 4" "ELG 4" "Lz 4" nEgegn WA L
. . =N s . s . g ¥. L. s
" n MEEaqn NEE e qn Nt n nEr n n aqn
1 { Lbo:d b o o { .
Lo, N H N H
I | NEG.gn npEegn "y =¥ Dg:a2n
=Jo Rl £ Ea I £
=Pl | " nR4:I" nEI I "
34320, =4 - Y
"Bz NG gn nEC-a9n nega]n Wl W L
=¥, [ Cr [l g+ /
S8 L Ly (= Load Lo, s L.

while True:
music.play {tune)

i
BEC micro:hit # G

Click “Check” to examine error in the code. The underlines and cursors
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signal that the program is wrong.

rF i+ L& (o B @3 (M| a Q ¢ ||w]= 2 0

Mode New Load Zsve Flash  Files REFL  Flotter Zoom—in  Zoomout Theme Check Tidy Help Quit

Froject 9: Speaker—2. pwr b4
i from microbit Ampert a

: Amport muUsic

v display . .showi{Image.MUSIC_QUAVER)

o tune = ["ER:4", "EL:4", "FRIAM, "GEI4T, UGEAT, "FEAT, "EL4T, "DRi4gn,
. "Chi4m, "Chi4", "D5:4", "EL:i4", "EG:i4", "DEi4", "DL:i4", "EL:4",
- "EL:4", "FR:i4", "GL:i4", "Ghi4", "FLi4", "EL:4", "DLi4", "CL:i4",
7 "C5:4m, "D5i4", "ES:4", "DLi4", "Ch:i2", "CLi4", "DSi4", "D5:i4",
E "ES:4", "C5i4", "D5:4", "EL:2", "FL:i2", "EL:i4", "CLi4", "D5:i4",
3 "E5:2", "F5:2", "E5:4", "D5:4", "C5:4", "D5:4", "G4:4", "E5:4",
10 "EE:4", "EL:4", "F5:4", "G5:4", "Gh:4", "FL:4", "EL:4", "D5:4",
1 "Ch:4", "Ch:4", "D5:4", "E5:4", "DG:4", "CE:2", "Ch:4", "DE:4",
12 "D5:4m, "EG:4", "Ch:4", "DL:4n, "ES:2", "FG:2", "EL:4", "C5:47,
13 "DE:4", "ER:Z2", "F5:2", "E5:4", "DE:4", "CE:4", "DER:i4", "G4:4"7,
14 "ELr4", "EL:4", "EL:AM, "FRi4T, "GERAM, "GERi4", "FLi4m, "EL:i4M7,
13 "Chi4nm, "CEi4", "CLi4", "DL:i4", "EL:i4", "DEi4n", "CLi2", "CL:i4",
T "DEi4", "CHi2", "Chi4", "Ghi4", "FLi4qn", "EL:Z", "EL:i4", "CL:i4",
1 "B5i4", "AL:2", "AL:4", "FL: (2n, "B4:z", "D5:2",
15 "Bz, 4:2", "G4:2", "Ad:2 ;, "E5:2", "D5:3",

1 "B4:2", "C5:4", "C5:2", "C5:

2 while True:
= music.play (tune)

T
BEC micro:bit * o

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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@ Mu 1.1.0.beta.2 - Project 9: Speaker-2.py

1

ll:

Mode

+

Kew

&
Load Save

Froject 9: Speaker—2. py

i froem microbit Ampert *

: Ampeort music

v display.showi{Image.MUSTC_QUAVER)

&

=

Flash

while True:
music.play i tune)

i tune = ["EE:4",

"CEi4n,
5 "EL4MT,

"Ch:4n,
8 "EG:4",
3 RE5:3M,
1 "EG:4",
T "Ch:4n,
12 "DEo4m,
13 D5:4n,
14 "EG:4",
15 "Ch:4n,
16 "Dho4T,
17 "B5:4n,
15 "B4:2",
13 "B4:2",
2%

"E5

nrg

"FS:
"D5:

nrg

"FS:
"ES:

[ Fal =

=

=5
=5
=5

. Fal =

Lr

1 3

[ N S ¥y |

Healll
4n,
4,
an,
Healll
2m,
an,
4n,
4m,
2,
an,
Healll
12",
H
12",
Healll

Files

"F5
"D5
"G5
"ES
"D5
"ES
"F5
"D5
"C5
"F5
"ES
"C5

nrg

nag

Healll
4n,
4",
4n,
Healll
4n,
4n,
Healll
4n,
H
4n,
Healll
4n,
4",
12",
el o

A

Plotter

el
4,
4n,
HY L
el
4,
HY L
el
4,
4n,
HY L
el
4,
H
12",
ALl

O Mo MmMa oMo Mo

[ o T o T T o T o T o O T o N T o T o B I T o T BT

il

=

Q

Ipoa-in  Zobm—out Thems Check
"G5:4", "F5:4", "EG:4",
"E5:4", "DE:4", "D5:i4",
"FS14", MES:4", "D5:4",
"C5:2", "C5:4", "D5:4",
MFE:3M, PEG:4M, MCG:AR,
"CE:4", "DE:4", "G4:i4n,
"G5:4", "F5:4", "EG:4",
"D5:4", "C5:2", "C5:4",
"E5:2", "F5:2", "EG:4",
"DG:4", "C5:4", "D5:4",
"G5:4", "GE:4", "FG:4",
"E5:4", "D5:4", "CG:2",
"F5:4", "E5:2", "EG:4",
"D5:2", "C5:2", "B4:2",
"B4:2", "C5:2", "EG:2",
"C5:4"]

Q

&

ol

Tidy

"DS:
MES;
4n,
"D§:
"DS:
MES;
"D5:
"D5:

"G

?

Help

4“ .
4,

ar,
ar,
an,
ar,
ar,

D50,
"G4:4",
DEEEA0,
nESran,
D50,
DEEPI0.
el

v
BEC micro:bit # o

V]
Quit

The musical score of Ode to Joy is attached below:
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Ode To Joy

1=B 2 = 120
be Beethoven

(1]
:}éz’télé&éé\i123\3-220|3345!
[2]
5432|i1i23|2-iio0l2231i]
mp crese
2%31!2&32\1253\}}345!
[3]
5432|i123|2- iio0l2231i]

mp crese

é@éiyégéé\iésvéw};éasw

r1. 2.

543211232 iio2 iis]|

3- 3317 6642|i7276567|13277 i-1|
ioool

Find more information about musical notations via this link:

https.//en.wikipedia.org/wiki/Numbered musical notation

(6) Test Results2:
After uploading the test code2 to micro:bit main board and powering the
board via the USB cable, the speaker on built-in the Micro:bit board plays

the sound Ode to Joy and the LED dot matrix shows the logo of music.


https://en.wikipedia.org/wiki/Numbered_musical_notation
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(7)Code Explanation:

from microbit import *

Import the library of micro: bit

import audio

Audio library

while True:

This is a permanent loop that
makes micro:bit execute the code

of it.

audio.play(Sound.GIGGLE)

Emit the “giggle” sound

display.show (Image.MUSIC_QUAVER)

Music logo shows on the LED dot

matrix on the micro:bit

import music

Import music library controlling

sounds

tune = [ "E5:4", "E5:4", "F54°,
"G5:4", "G54", "F54°",
"E5:4", "D54", "C54",
"C54", "D54", "E54",
"E5:4", "D5:4% "D54",
"E5:4", "E5:4", "F5:4",
"G5:4", "G54", "F5:4",
"E5:4", "D54", "C54",
"C5:4", "D54", "E54",

Create variable” tune” to save

notes
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"'D5:4", "C5:2", "C5:4",
"D5:4", "D54", "E54",
"C5:4", "D54" "E5:2",
"F5:2", "E5:4", "C54",
"D5:4", "E5:2", "F5:2°,
"E5:4", "D5:4", "C54",
"D5:4", "G4:4", "E54",
"E5:4", "E5:4", "F5:4",
"G5:4", "G54", "F54",
"E5:4", "D5:4", "C54",
"C5:4", "D54", "E54",
"D5:4", "C5:2", "C5:47
"D5:4", "D54", "E5:4",
"C54", "D54", "E5:2",
"F5:2", "E5:4", "C5:4",
"D5:4", "E5:2", "F5:2",
"E5:4", "D5:4" "C5:4",
"D5:4", "G4:4", "E54",
"E5:4", "E5:4", "F5:4°,
"G54", "G54", "F54",
"E5:4", "C54", "C54",

"C5:4", "D5:4", "E54",
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"'D5:4", "C5:2", "C5:4",
"D5:4", "C5:2", "C5:4",
"G5:4", "F54", "E5:2",
"E5:4", "C54", "B54°",
"A5:2", "A54", "F5:2",
"D5:2", "C5:2", "B4:2",
"D5:2", "B4:2", "A4:2",
"G4:2", "A4:2", "B4:2",
"C5:2", "E5:2", "D5:2",
"B4:2", "C54", "C5:2",
"C5:1", "C54"]

music.play(tune) Use the function play () to play the

notes reserved in “tune”

sleep(1000) delay in 1000ms

Project 10: Touch-sensitive Logo

(1) Project Introduction
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The Micro: Bit main board V2 is equipped with a golden touch-sensitive

logo, which can act as an input component and function like an extra
button.

It contains a capacitive touch sensor that senses small changes in the
electric field when pressed (or touched), just like your phone or tablet

screen do.When you press it, you can activate the program.

(2)Preparations:

A. Attach the Micro:bit main board to your computer via the USB cable;

B.Open the offline version of Mu.

(3)Test Code:

Enter Mu software and open the file “Project 10: Touch-sensitive Logo.py”
to import code:

(How to load the project code?)
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File Type Route File Name

Python file | KS4027 folder/Python | Project 10: Touch-sensitive
Tutorial/Python Logo.py
Code/Project Code/Project

10: Touch-sensitive Logo

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)

r) | (+) L) (&) (S A Q Q ¢ w (=2 O
M¥ode Hew Load Zave Flash Files REFL Plotter Zooam—in Zoomout Theme Check Tidy Help Quit

Froject 10: Touch Sensitive Logo. py x

from microbit Amport =« A
time = 0
start = @

¢ running = False
: while True:

if button_a.was_pressed():

running = True

start = running_time{}

if button_ b.was_pressed():

if running:

j Eime += running_time(] - start
i running = False

if pin_logo.is_touched():

if not running:

sleer

2 else:
24 g dizplay.show{Image . ASLEEF)

A
BEC micro:bit # ¢

How Micro:bit works?

A. The runtime is recorded in milliseconds(ms) .
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. When you press button A, a variable named start is set to the current
running time.

. When you press button B, the start time will be subtracted from the new
running time to calculate how much time has passed since you started
the stopwatch. This difference is added to the total time, which is stored
in a variable named time.

. If you press the golden logo, the program will display the total elapsed
time on the LED display. It converts time from milliseconds
(thousandths of a second) to seconds by dividing by 1000. It uses the
integer division operator to give an integer (integer) result.

. The program is also controlled by a Boolean variable named running.
Boolean variable can only have two values: true or false. If "running" is
"true”, it means that the stopwatch has started. If "running” is false, it
means that the stopwatch has not started or has stopped.

. If "running” is true, the beating heart pattern is displayed on the LED
dot matrix screen.

. (7) If the stopwatch has stopped and the "running" is false, when you
press the golden logo, it will only display the time.

. If the stopwatch has been started and"running"” is true, it only need to
ensure that the time variable will only change when button B is pressed,

and the code can also prevent false readings.
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Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
ﬁa [ O.beta.2 - Project 10 Touch Sensitive Logo.p — O

F o+ 2 L2 s B = M| Q C|lsel=72 0

Mode New Load Eave Flash  Files REFL Plotter Ippm-in  Zoom—out Thems Check Tidy

Froject 10: Touch Sensitive Logo. py b4
from microbit Ampert +
time = @
start = @
¢ running = False

- while True:

if button_a.was_pressed():

running = True
start = running_time()
if button_b.was_pressed():
1if running:
: Eime += running_time() - =tart
14 rurning = False
if pin_logo.is_touched():
if not running:
ifr
else:

24 g display.show{Image.ASLEEF)

v
BEC miecro:bit # a

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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F |+ L s]|B = (M@ Q) (G k(=20
Mode New Load Zave Flsch | Files REPL Plotter Zoom—in Zoom—out Thems Check Tidy Help Quit

Project 10: Touch Sensitive Logo. pyw X

from microbit Ampert ay
E7me o
start a

running = False
while True:

af button_a.was_pressedi):
running True
start running _timed)
if button_b.was_pressedi):
if running:
: Eime += running_time{) start
running False
if pin_logo.is_touched{):
1if net running:
; display.scroll{int{time/1a0a} )
af running:
display.show(Image.HEART)
a1 ,-.,-.l-, {3000
display.showi{Image.HEART _SMALL)
=] eep TETETEN]
else:
' display.show(Image.ASLEEF]

v
BEC micro:bit # ﬁ

(4)Test Results:

Upload the test code to micro:bit main board and power the board via the
USB cable, and press button A to start the stopwatch. When timing, the
beating heart pattern will be displayed on the LED dot matrix screen. Press
button B to stop it and you can start and stop it at any time. It will keep
recording time, just like a real stopwatch. Press the golden logo on the
front of the micro:bit to display the measured time in seconds. And time

can be reset to zero by pressing the reset button on the back of it.
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Project 11: Microphone

(1) Project Introduction

The Micro: Bit main board is built with a microphone which can test the
volume of ambient environment. When you clap, the microphone LED
indicator turns on. Since it can measure the intensity of sound, you can
make a noise scale or disco lighting changing with music. The microphone
is placed on the opposite side of the microphone LED indicator and in
proximity with holes that lets sound pass.When the board detects sound,

the LED indicator lights up.

(2)Preparations:
A. Attach the Micro:bit main board to your computer via the USB cable;

B.Open the offline version of Mu.

(3)Test Code:
Enter Mu software and open the file “"Project 11: Microphone-1.py” to

import code:
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(How to load the project code?)

File Type Route File Name

Python file | KS4027 folder/Python | Project 11
Tutorial/Python Microphone-1.py
Code/Project Code/Project

11: Microphone

You can also input code in the editing window yourself. (note:all English

words and symbols must be written in English)

P+ L) &S (B @m (W Q) Q) (¢ | ) (=) (2|0
Mode New Losd Zave Flazh  Files REFL  Plotter Zoom-in  Zoomout  Theme Check  Tidy Help Quit

Froject 11: Miecrophone—1. pr X
from microbit Ampert *

i while True:
i if microphone, current_eventi{) == SoundEvent, LOUD:
dizplay .=how{Image . HEART )
i sleep(2006)
if microphone. current_event() == SoundEvent.QUIET:
: display .show({Image . HEART _SMALLY

BEC micro:bit # Q

Click “Check” to examine error in the code. The underlines and cursors
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r o+ 2 (&

— O *
=l © | A @ Q G | = (7 O
m— = (=] s =
Mode Hew Load Save Flash Files REFL Platter ZToom—in Zoom—out Theme Check Tidy Help Quit
Froject 11: Microphone—1. py X
from microbit Ampert +
. while True:
1 1f microphone.current_event() == SoundEwvent.LOUD:
5 § display.show{Image.HEART )
: sleep(26@)

if microphone.current_esvent ()

SoundEvent, QUTET @
display.show(Image.HEART _SMALL)

BEC micro:bit * Q

If the code is correct, connect micro:bit to computer and click “Flash” to
download code to micro:bit board.
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K (+) (&) (&) B =) (A Q Q Gl (=020
Mode Nezw Lead Eave Flach | Files REPFL Plotter Zoom-in  Zoomout Thems Check Tidy Hzlp Quit

PFroject 11: Microphone—1. py X

from microbit Ampert *

i while True:

' if microphone.current_event() == SoundEvent.LoUD:
' display.showiImage.HEART )
L sleep(200)
if microphone.current_event() == SoundEvent.QUIET:

display.show{Image. HEART SMALL)

BEC micro:bit * a

(4)Test Results1:
After uploading test code to micro:bit main board and powering the board
via the USB cable, the LED dot matrix displays pattern ﬁ when you

claps and pattern B when it is quiet around.
(5)Test Code2:
Enter Mu software and open the file “Project 11: Microphone-2.py” to

import code:

(How to load the project code?)
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File Route File Name

Type

Python | KS4027 folder/Python | Project 11
file Tutorial/Python Microphone-2.py
Code/Project Code/Project

11: Microphone

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)

©
P+ 2SS B @m e A G = 2O

Mode New Load Zave Flash Files REFL Plotter Zoom—in Zoom—out Thems Check Tidy Help Quit
Froject 11: Microphone—2. py x
from microbit Ampert *
maxsound = @
Lights = ITmage{"11111:"" 111 11:""1111 """ 11101101 11")
v # dgnore Tirst sound level reading
soundlevel = microphone.sound_level ()

sleep(200)

while True:

if button_a.is_pressed(;:
: display.scrollimaxSound)
else:
' soundlevel = microphone.sound_level ()
i display.show(lights * soundlLevel)

14 E it soundlevel = maxSound:
5 : maxsound = soundlevel

BEC micro:bit # Q

Click “Check” to examine error in the code. The underlines and cursors
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signal that the program is wrong.

Gﬂ VL 0.beta.2 - Project Vicrophone-2.p — |
rF+ & &S B @) M| (@ Q &) ||w]= (2 (O

Mods New Load Save Flash  Files REFL Plotter Ippm-in  Zoomout — Theme Check | Tidy Help Quit
Project 11: Microphone—2. py x
o from microbit Ampoert *

maxsound = @

Lights = Image{"11111:""11111:""11011="" 10112110 01")
v # Tgnore Tirst sound level reading

soundLevel = microphone.sound_level ()

Sleepi{200)

: while True:

if button_a.is_pressed():

: display.scroll {(maxsSound)

else:

i soundlevel = microphone. sound_level i)
display.showi{lights + soundLewvel)
1f soundlevel > maxSound:
: maxsound = =oundlevel

BEC miero:bit * ﬁ

If the code is correct, connect micro:bit to computer and click “Flash” to
download code to micro:bit board.

Upload test code to micro:bit main board, power the board via the USB

cable
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r(+) &) (&) || @) W) | (@) (@) (&) (&) (=)(?2)]|(O
Mods New Load Save Flsch | Files REFL Plotter Iopom-in  Toom—out Thems Check Tidy Help Quit

Froject 11: Microphone—2 py X

from microbit Amport *

maxsound = @

Lights = Imagei"11111:""1110 =" 1011111 01emm 11111y
v # Tgnore Tirat =sound level reading

soundLevel = microphone.sound_level()

sleep(200)

: while True:
if button_a.is_pressedi):
' display.scrolli{maxsound)
else:
' soundLevel = microphone.sound_level()
{ display.show({lights * soundlLevel)
' E if soundLevel > maxSound:
5 ' maxsound = soundlevel

BEC micro:bit # G

(6)Test Results2:

Upload test code to micro:bit main board and power the board via the USB
cable. When the button A is pressed, the LED dot matrix displays the value
of the biggest volume( please note that the biggest volume can be reset
via the Reset button on the other side of the board ) while when clapping,

the LED dot matrix shows the pattern of the sound.
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(7)Code Explanation:

from microbit import *

Import the library of

micro: bit

while True:

This is a permanent loop
that makes micro:bit

execute the code of it.

if microphone.current _event() ==
SoundEvent.LOUD:
display.show(Image.HEART)
sleep(200)

if microphone.current_event() ==
SoundEvent.QUIET:
display.show(Image.HEART SMALL)

If there is a sound

LED shows Q@

Delay in 200ms

if no sound is detected

LED lights showis

print("Light intensity:", Lightintensity)

BBC microbit REPL prints
the detected light

intensity value

maxSound = 0

The initial value of

maxSound is O

lights =
Image("11111:""11111:""11111:""11111:"" 11111
")

Assign Image() to

variable lights

soundLevel = microphone.sound level()

Assign
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microphone.sound level
() to the variable

soundLevel

if button_a.is_pressed():
display.scroll(maxSound)

else:

soundLevel = microphone.sound level()
display.show(lights * soundLevel)

if soundLevel > maxSound:

maxSound = soundLevel

if the button A is pressed
LED lights show the
sound value

If not

Assign
microphone.sound level
() to the variable
soundLevel

As the sound changes,
the micro:bit will display
the breathing light effect
If the sound value is
higher than its maximum
value

the maximum sound
value is equal to sound

level value
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Project 12: Touch-sensitive Logo Controlled Speaker

(1) Project Introduction

In the previous projects, we have learned about the touch-sensitive logo
and the speaker respectively. In the project, we will combine these two
components to play music. That' s the logo will be applied to control the

speaker to sing songs.

(2)Components Needed:

Micro:bit main USB cable*1
board *1

(3)Connection Diagram:

Attach the Micro:bit main board to your computer via the USB cable.

(4)Test Code:
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Enter Mu software and open the file “Project 12: Touch-sensitive Logo

Controlled Speaker.py” to import code:

(How to load the project code?)

File Route File Name

Type
Python | KS4027 folder/Python | Project 12: Touch-sensitive Logo
file Tutorial/Python Controlled Speaker.py

Code/Project Code/Project
12 . Touch-sensitive Logo

Controlled Speaker

You can also input code in the editing window yourself.

(note:all words and symbols must be written in English)




M
i

‘ ECKSTEIN
KOMPONENTE
@ Mu 1.1.0.beta.2 - Project ch the Logo to contro

e+

&

O
— 1
Mode Nezw Load Eave Flash  Files REFL Plotter Zoom-in  Zeom—out Theme Check Tidy Help Quit
Project 12: Touch the Logo to control the speaker. py X
from microbit Ampert *

import mMUsTcC

display.show(Image.MUSIC_QUAVER)

while True:

if pin_logo.is_touchedi):

musTc.play imusTic., BETRTHDAY )

BEC micro:bit * Q

Click “"Check” to examine error in the code. The underlines and cursors
signal that the program is wrong.
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Gﬁ u 1.1.0.beta.2 - Project 12: Touch t go to co

go to control the speaker.py O .
)| (+)(L) (&) (S A Q Q) (¢ ||dfji= (2|0
Mode New Load Zave Flazh  Files HREFL Plotter Zpom-in  Zoocmout  Theme Check | Tidy Help Quit
Froject 12: Touch the Logo to control the speaker. py X
i from microbit Ampert *

impert mUsic

display.show{Image.MUSIC_QUAVER)

: while True:

if pin_logo.is_touched()

music.play (music.BEIRTHDAY )

BEC micro:bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to
download code to micro:bit board.
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r O+ 2 & B @3 & @ Q) (&) (=20
Mode New Load svE Files REPL Plotter Zgom-in  Zoomout Theme Check Tidy Help Quit

Project 12: Touch the Logo to contrWl the speaker. py X

from microbit Ampert =

impert musio

display.show({Image. . MUSTC_QUAVER)
: while True:

if pin_logo.is_touchedi):
; music.play (musTc.BEIRTHDAY )

BEC micro:bit # a

(5)Test Results:

After uploading test code to micro:bit main board and powering the board
via the USB cable, the speaker plays the song Happy Birthday to You when

the logo is touched.

(6)Code Explanation:

from microbit import * Import the library of micro: bit

while True: This is a permanent loop that
makes micro:bit execute the

code of it.
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display.show (Image.MUSIC QUAVER) | Music logo shows on the LED

dot matrix on the micro:bit

if pin_logo. is_touched(): When the logo is touched, it
executes the following

command

music.play (music.BIRTHDAY) The speaker plays the
song” Happy Birthday to You"

Project 13: Bluetooth Wireless Communication

With 16k RAM, micro:bit owns a low-consumption Bluetooth module and
support Bluetooth communication. However, BLE heap stack occupies 12K
RAM, which implies that there is no enough space to run microPython.

At present, microPython doesn’ t support Bluetooth.

https://microbit-micropython.readthedocs.io/en/latest/ble.html
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7.Expansion Projects:

The former 14 projects are the introduction of sensors and modules. The

further lessons are challenging for new starters.

Note: (G), marked on each sensor and module, is the negative pole and
connectedto “G", " -" or "GND" on the sensor shield or control board ;
(V) is the positive pole and linked with V, VCC, + or 5V on the sensor shield
or control board. And you need to connect a power in case that power

supply is weak.

Project 1: LED Blinks

(1)Project Introduction

We' ve set up the micro:bit smart home. Now let’ s get started from the

most simple experiment---LED blinks.

LED is a type of semiconductor called "Light Emitting Diode "which is an

electronic device made of semiconductor materials (silicon, selenium,
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germanium, etc.). It features unidirectional conductivity, that is, the

positive voltage is applied to the anode (long leg) and the cathode (short
leg) of the diode. when the voltage of its anode is higher than the voltage
of its cathode, thus, the diode is turned on(LED is on). When a reverse
voltage is applied to the anode and cathode, the diode s
disconnected(that is, the LED is off). Therefore, the disconnection and
connection of the diode is equivalent to turning on and off LED.
Light-emitting diodes have an anode (+) and a cathode (-), and they can
only allow current to flow from one anode to the cathode. The
components will be damaged if LED is directly connected to the power
supply. It" s essential that a certain resistor must be connected in series in

the LED circuit.

This LED module can be controlled by a basic code to turn on and off the
light alternatively, simulating the breathing effect. And the time gap can be
changed in the code. When the signal end S is at high level,the LED lights

up while when it is at low level the LED reminds off.
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(2)About the Yellow LED:

Working |DC 3.3-5V T
Voltage: 7 0603 1k
Working | < 20mA 5:-_!:%“0“’ LED
current: Ng S—h-cc Gﬁ% * e : K%W
Max 01W b;._:e ==L iEIﬁIiB 101::__
Power: oD G
Control Digital ports
Ports: (digital
input)
Working |-10 ° C ~
Temperat | +50°C
ure:
Display Yellow
Color:
(3)Test Code
Micro: bit
Yellow LED
Expansion

Module
Board
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GND G
5V Vv
S (16) S

Enter Mu software and open the file “Project 1: LED Blinks.py” to import
code:

(How to load the project code?)

File Route File Name

Type

Python | KS4027 folder/Python | Project 1: LED
file Tutorial/Python Blinks.py

Code/Expansion Project

Code/Project 1: LED Blinks

You can also input code in the editing window yourself.

(note:all words and symbols must be written in English)
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@.'_."::51?2-:':_5:1': LED flas - O e ‘
r) (+) ) (X)) (S N Q Q ¢ k) (=) (2 0}
Mode Nzw Load Eave Flash  Files REFL Plotter Zoom-in  Zeomout Thems Chack Tidy Help Quit

Frojeect 1: LED flashing pr X
1 from microbhit dmport *
2

: display.show(Image.HAPPY)

4
pinlé.write_digital(e)
€
» while True:
E pinlé.write_digital(l)
9 slespilons)
10 pinlé.write_digital(e)
1 slesep (1060
12

BEC micro:bit * 0

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@.'_."Z.‘—:t?i-:':_—:::':_E:-"_?:-”;:.'_ - O | > }
F) | (+) (L) (&) (S M- Q Q C || = (2 |0

Mnds New Load Bave Flash  Files REFL Flotter Ippm-in  Zoom—out Thems Chack Tidy Help Quit

Froject 1: LED flashing pir X
1 from microbit dimport *
2

: display.show(Image.HAPPY)

4
pinlé.write_digital(@)
€
while True:
E pinlé.write_digital(l)
3 slesp(laon)
10 pinle.write_digital(e)
1 slesp( 1666)
12

BEC micro: bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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r(+) (&) (& |S)]B (@) W) | (@) (@) (&) (4)(=) (20
Mode Nezw Load Zave Flsch § Files REFL Plotter Zopom-in  Zoom-out Thems Check Tidy Help Quit

| Project 1: LED flashing py b4

i from microbit dmport »*

display.show(Image.HAFPEY)

4

pinlé.write_digital(e)
E

while True:

pinlé.write_digital{l)

3 slesp{l000)
10 pinlé.write_digital{a)
1t slespi{locd)
12

BEC micro:bit # a
(4)Test Results:
Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch.
The micro:bit will show smile expression, and a yellow LED will flash with an

interval of 1000mes.



Dl
14

‘ ECKSTEIN
KOMPONENTE

(5)Code Explanation:

from microbit import *

Import the library file of micro:

bit

display.show(Image.HAPPY)

The LED dot matrix on the
microbit displays a "smiley face"

pattern

while True:

This is a permanent loop that
makes micro:bit execute the

code of it.

Pin16.write_digital(1)

Control pin 16 to output high
level to light up the LED

Pin16.write digital(0)

Control pin 16 to output low

level, turn off the LED

sleep(1000)

Delay in 1000 ms
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Project 2: Breathing LED

~~ | S
o
1)

Y

(1) Project Introduction

L]

Time

Voltage

Duty Cycle: 05

In previous lesson, we control LED on and off and make it blink.
In this project, we will control LED’ s brightness through PWM simulating
breathing effect. Similarly, you can change the step length and delay time

in the code so as to demonstrate different breathing effects.

PWM is a means of controlling the analog output via digital means. Digital
control is used to generate square waves with different duty cycles (a signal
that constantly switches between high and low levels) to control the analog
output.In general, the input voltages of ports are OV and 3V. What if the
1.5V is required? Or a switch among 1V, 1.5V and 3V? We cannot change

resistors constantly. For this reason, we resort to PWM.
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For Micro:bit digital port voltage outputs, there are only LOW and HIGH
levels, which correspond to the voltage outputs of OV and 3V respectively.
You can define LOW as “0” and HIGH as “1” , and let Micro:bit output five
hundred “0” or ‘1" within 1 second. If output five hundred ‘1" , thatis 3V;
if all of whichis ‘0" ,that is OV; if output 250 01 pattern, that is 1.5V.

This process can be likened to showing a movie. The movie we watch are
not completely continuous. Actually, it generates 25 pictures per second,
which cannot be told by human eyes. Therefore, we mistake it as a
continuous process. PWM works in the same way. To output different
voltages, we need to control the ratio of 0 and 1. The more ‘0" or ‘T
output per unit time, the more accurate the control.

In the graphic below, the green lines represent a regular time period. This
duration or period is the inverse of the PWM frequency. In other words,
with Micro:bit's PWM frequency at about 500Hz, the green lines would
measure 2 milliseconds each. A call to analogWrite() is on a scale of 0-255,
such that analogWrite(255) requests a 100% duty cycle (always on), and
analogWrite(127) is a 50% duty cycle (on half the time).
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Pulse Width Modulation

0% Duty Cycle - analogWrite(0)
3v ‘

oV !

25% Duty Cycle - analogWrite(64)

3v ‘l ----- n ______ ‘l _____ n ______ ‘I ----- 075V @

50% Duty Cycle - analogWrite(127)
| |
. ) ) || IO — ____l____ | 1.5V —@—

75% Duty Cycle - analogWrite(191)
1

;"' [ L ----- L """ L """ U ------ Ii 2.25V-0)

100% Duty Cycle - analogWrite(255)
] | vy

3v ‘ ’ ’ 3V _\@;

PWM is applied to light brightness adjustment, speed adjustment of motor

and sound emitting

Parameters of PWM:

level I
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A.pulse width (minimum / max)

B.Pulse cycle (insertion of pulse frequency within 1 second)

C.Voltage level (0V-3V)

D.There are commonly used PWM ports, namely PO, P1, P2, P3, P4 and P10.
And there are other rarely used ports, namely P5, P6, P7, P8, P9, P11, P12,
P13, P14, P15, P16, P19 and P20.

In the experiment, we connect the port S of yellow LED Module to the port
S (16) of the expansion board. And P16 can also be used as a PWM

interface.

(2)About the Yellow LED:

: VCC
Working |DC 3.3-5V
E3
Voltage: —| 0603 1k
: YD1
Working | < 20mA .| YELLOW LED
Current: LI = 1 V%su
2 ——vcc 0603 1k [JR2 M
Max 0.1W 1 0603 10k <
base _—L_— 1
Power: GND SR

Control digital port

Port: ( digital
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input)
Working |-10 ° C
Temperat | +50°C
ure:
Display Yellow
Color:
(3)Test Code
Micro:bit Yellow
Expansion LED
Board Module
GND G
5V V
S (16) S

Enter Mu software and open the file “Project 2: Breathing LED .py”to import
code:

(How to load the project code?)

File Route File Name

Type

Python | KS4027 folder/Python | Project 2: Breathing
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file Tutorial/Python LED .py
Code/Expansion  Project
Code/Project 2: Breathing
LED

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)
©

F|(+) (L)X (o M- Q Q C)|(ub) (=)(?
Mode New Lead Zave Flash  Files REFL  Plotter
Project Z: Breathing lamp. pw x

1 from microbit dmport =

2

display.show(Image.HAPPY)
I s pinlé.write_digitalia)

while True:
for index in range (&, 255):
g § pinlé.write_analoeg(index)
10 é slesp(le)
11 for index in range (&, 255):
12 é pinlé.write_analog(255-index)
13 § slespile)

BEC micro: bit # Q

Click “Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@© Mu 1.1.0.beta.2 - Project 2: E'f?t“;.‘-“.‘:.- — O * ,
r(+) (1) (&) ) (@) (@) (o [|w]= (2|

Mode New Load Save Flash  Files REFL  Pleotter Zpom—in  Zoomrout  Theme Check | Tidy Help Quit
Froject Z: Breathing lamp. pyr x \

1+ from microhit dimport =

2

: display.show(Image.HAPPY)

4

pinlé.write_digital(a)

while True:

E for index in range (8, 255):
3 § pinlé.write_analog(index)
19 é sleepilo)
[ for index 1in range (@, 255):
12 § pinlé.write_analog(255-index)
12 é slespilo)
14
15

BBC micro:bit * Q

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.



i“, ‘ ECKSTEIN
KOMPONENTE

1
+
I+

L S| BE =) (W Q Q & = ? o

Mode Nezw Load Eave Flach | Files REFL Plotter Zoom-in  Zeomout Thems Check Tidy Help Quit

. Froject 2: Breathing lamp. pw !\

[+ from microbit dmpert =

display.show{Image.HAPPY)

4
: pinlé.write_digital(e)
&
: while True:

for index 1in range (©, 255):
3 § pinlé.write_analogiindex)
10 é sleepile)
1 for dindex in range (8, 255):
12 é pinlé.write_analog(255-index)
12 § slespile)
14

BEC micro:bit # Q

(4)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch.

The micro:bit will show a smile expression, and LED smoothly changes its
brightness from light to dark and back to light, continuing to do so, which

is similar to a lung breathing in and out.
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(5)Code Explanation:

from microbit import *

Import the library file of micro: bit

display.show(Image.HAPPY)

The LED dot matrix on the microbit displays

a "smiley face" pattern

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

for index in range (0, 255):

range() is a function; for index in range(O0,

255) is to assign 0~255 to index

pin16.write_analog(index)

Control pin 16 output analog index

sleep(10)

Delay in 10 ms

Project 3: 6812 2x2 Full Color RGB

(1)Project Introduction

6812 2X2 full-color RGB module integrates the controlling circuit and the

illuminating circuit. Each LED is the same as a 5050 LED lamp bead, and
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each component is a pixel point. The inner pixel point includes a amplify

driving circuit that latch signal from digital ports shapes, a high-precision
internal oscillator and and a 12V high voltage programmable current

control portion, which effectively ensures that the color of the pixel point.

The data protocol uses a single-line zero code communication method.
After the pixel point is reset, the S-terminal receives the data transmitted
from the controller. First, the 24bit data sent by the first pixel is extracted
by the first pixel point, and sent to the internal portion of the pixel point.

It has the advantages of low-voltage driving, environmental protection,
high brightness, large scattering angle, good consistency, ultra-low power,

long life expectancy.

(2)About the 6812 2x2 Full-color RGB:

Working DC 3.3-5V | Max Working | 200mA Max Power: W

Voltage: Current:

Working -10 °C | Source of | SMD 5050 | IC Type: 4 pcs/WS2811
Temperature: | ~+50°C light: RGB
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Gray Scale: 256 [lluminating 180° [lluminating Red, yellow,
Angle: Color: blue,green  and
white
D1 D2 D3 D4
GND 1| 1 /S8 & G )nll /S5 4 G J-|| 1 VS5 GND | 1 /S8 Le S i1
NI ||—1 VSS DOUT R NI || ’ VSS DOUT R NI || j VSS DOUT “ _}, NI ”—j VSS DOUT . ) v_;
—-% —-% =z —% it
0603 100N 0603 100NF 0603 100NF 0603 100NF GND
(ﬁ) (fl) (ﬁ) (E)
(3)Test Code1l
Micro:bit 6812 2x2
Expansion | Full-color RGB
Board Module
GND G
5V V
S (14) S

Enter Mu software and open the file “"Project 3: 6812 2x2 full color

RGB-1.py” to import code:

(How to load the project code?)
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File Route File Name

Type

Python | KS4027 folder/Python | Project 3: 6812 2x2 full color
file Tutorial/Python RGB-1.py
Code/Expansion Project
Code/Project 3: 6812 2x2 Full
Color RGB

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)

r|(+) &) &) ld A- Q Q ¢ ) (=) ? O
Mode New Load Save Flaszh Files REPL Plotter Zoom—in Eopm—out Thems Check Tidr Help Quit

Froject 3: 6812 Zx? full color RGE-1. pw b 4

from microbit dAmport + a
import neopixel

np = neocpixel.NeoPixel{pinld, 4)

: while True:

for pixel_idl 4n range(@, leninpjj:
nplpixel_1ddl] = {255, 6@, @)
np.show()

sleep(18060)

for pixel_dZ am range(d, leninp)):

nplpixel_dd2] = {255, 1l&5, @)

13 np.show ()

14 sleep(loga)

for pixel_7d3 4n range(®, leninp)):

npl[pixel_id3] = {255, 255, @)

np.show ()}

sleep(loga)

for pixel_id4 4n rangei@, leninpj):

nplpixel_ddd4] = (@, 255, @)

np.show()

sleep(18060)
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n for pixel_7d5 An range{®, len{np)):
Y nplpixel_1d&] = (@, 0, 255)

2 np.show ()

2 sleep{laoa)

D) for pixel_7dé an rangei{d, len{np)):

] nplpixel_dd&] = (75, @, 130)

1 np.show()

10 sleep(l000)

a1 for pixel_1d7 am rangedd, len{np)):
12 nplpixel_id7] = (238, 136, 238)

1 np.show ()
14 sleep(1000)

15 for pixel_7ds An range{®, len{np)):
% nplpixel_1d8] = (166, 32, 240)

37 np.show ()

15 sleep{laoa)

1 for pixel_7d9 An range{d, len{np)):
" E nplpixel_1d%] = (255, 255, 2EE)

¢ sleep(1060)

A
BEC micro bit * o

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.

© O.beta.2 - Project 3: 2 22 olor RGB-1.p — O .
rP(+) (&) (&) (& A~ @ Q) ¢ 20
Mode New Load Save Flash  Files REFL Flotter Iopom-in  Zoomout Thems Help Quit

Project 3: 6312 ZxZ full color EGE-1. py X

i from microbit Amport = s
: Amport neopixel

np = neocpixel.NecPixel(pinld, 4

¢ while True:
7 for pixel_1dl 4n rangei{d, leninp)):
5 nplpixel_7dl] = (255, G, @)

3 np.showi)

19 sleep(lEao)

L for pizel_dd2 4m rangei@, leninp)):
12 nplpixel_1dd2] = (255, 165, @)

1 np.show()
14 sleep (1000)
15 for pizel_Td3 4m rangeid, leninp)):

16 np[pixel_id3] = (255, 255, @)

17 np.showi)

18 sleep(lood)

13 for pixel_1idd 4n rangeid, leninp)):
20 hplpixel_dd4] = (@, 255, @)

21 np.showi )
22 sleep(looa)
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2 for pixel_1d5 am rangeid, leninpl):
24 nplpixel_ids] = (@, @, 255)
3 np . =how ()

6 sleep(loog)

E1) for pixel_1dG am rangeid, Lleninp)

F nplpixel_dde] = (75, @, 13@)

9 np.showi)

19 sleep{loaa)

i1 for pixel_1d7 Am rangeid, leninp))
12 nplpixel_1d7] = (238, 130, 238)

1 np.show ()
14 sleep i loaa)
: for pizel_7dE8 Am rangeid, leninpij:

16 nplpixel_1id8] = (lea@, 32, 246)
7] np.show()

18 sleep{ 1E0a)

19 for pixel_1d9 im rangei@, leninpi)
10 E nplpixel_1d9] = (255, 255, 2LEL)

" sleep(10606)

Ay
BEC micro:bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.

A

[y ]
o
i
=]
|
O
>

Ga.ﬁ"lzaal-VQe:E:f?LLli
r (+) L)X ]]o|B@ (@3 &) | (@) Q) (&) (&) (=)(2)O

Mode New Load Save Flazh | Files REFL Plotter Zoom-in  Zoomout Thems Check Tidy Help Quit

(=]
(=]

Froject 3: 6312 Zx2 full color EG Y b

i from microbit dmpert =+ Py
2 Ampert neopixel

¢ np = necpixel.MecPixel{pinld, 4
¢ while True:

7 for pixel_1idl 4n range(d, leninp)):
5 nplpixel_ddl] = {255, @, @)

3 np.show()

19 sleep(1060)

L for pixel_1d2Z 4n range(@, leninp)):
12 nplpixel_dd2] = {255, 165, @)

13 np.show)
L4 sleep(10G0)
15 for pixel_1d2 4n range(d@, leninp)):

15 Nplpixel_7Jd2] = (255, 255, 0)

17 np.show)

18 sleep(1060)

1 for pixel_ddd 4n range(@, leninp)):
20 nplpixel_Jd4] = (@, 255, @)

21 np.showi)
22 sleep(10G0)
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for pixel_Td5 an range(d, leni{np)):
24 nplpixel_1d&5] = (@, @, 255)
np.show ()
sleep(1l00a)
for pixel_71d& 4n range(d, leninp)):
nplpixel_Tde] = (75, @, 138}
np.show()
sleep(looa)

for pixel_1d7 1n rangeid, leninp)):

nplpixel_71d7] = (238, 138, 23i8)
np.show()
i Sleep(looe)
for pixel_Td8 an ranges (0, leninp)):
nplpixel_td8] = (1lead, 32, 240)

np.show ()

sleep(looa)

for pixel_1d9 4n range(d, leninp)):
in d nplpixel_1d9] = (255, 255, 2LE)

. sleep(1000)

BEC micro:bit # Q

(4)Test Results1:

Upload the test code1 to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch. You will view the 6812 RGB module
display red, orange,yellow, green, blue,Indigo, violet, purple and white, in

loop way.
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(5)Test Code2:

Enter Mu software and open the file “Project 3: 6812 2x2 full color
RGB-2.py” to import code:

(How to load the project code?)

File Route File Name
Type
Python | KS4027 folder/Python | Project 3: 6812 2x2 full color
file Tutorial/Python RGB-2.py
Code/Expansion Project
Code/Project 3: 6812 2x2 Full
Color RGB

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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@ Mu 1.1.0.beta.2 - Project 3: 6812 2x2 full color RGB-2.py

F

Mode

+

New Load

) (&) (S

Save Flash  Files

Project 3: 6812 2x2 full color EGE-Z2. py

2

i

an

a1

22

23

24

from microbit Amport *

import necpixel

np = neopixel.MecPixel{pinld, 4)

while True:
for Tndex in rangeid, 4):

for

for

for

np.clear()
nplindex] =
np.showi)
sleep(loa)
Tndexl in rangeid,
np.clear()
nplindexl] =
np.showi)
sleep(load)
Tndex2 4n rangeid,
np.clear()
nplindex2] =
np . =howi )
sleep(lB0)
Tndex3 4n rangeid,
np.clear)
nplindex3] =
np.showi )
sleep(laa)

(255,

(255,

(255,

(9,

=)
REFL

M- Q

Plotter Zoomin

@, @)

45

155, @)

255, @)

Q

Zoomout

¢

Themes

ol

Check

Tidy

— O *
? O
Help Quit
Fay
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15 for
i3
10 for
il
14

for
159
10 for
il
12
2
i1
15 for
15
i7
=
i3

indexd An rangeid, 4):
np.clear()

nplindexd4] = (@, O, 255)
np.showi)

sleep(loo)

indexS An range{d, 4):
np.clear()

nplindex5] = (75, &, 130)
np.showi)

sleep(loo)

index& An range{d, 4):
np.clear ()

nplindexe] = (238, 138, 238)
np.show ()

sleep(l00)

index? Am rangeid, 4):
np.clear()

nplindex?] = (160, 22, 244a)
np . show ()

sleep(10a)

index® An rangei{d, 4):
np.clear()
nplindexs] = (255, 2
np . show ()

Sleep(10a)

[45]
3]
Ped
[45]
3]

hvd

BEC micro:hit * 0

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@ Mu 1.1.0.beta.2 - Project 3: 6812 2x2 full color RGB-2.py — O >
©)(+)(2) (&) (S M- Q (@ = (20
Mode New Load Zave Flash  Files REFL  Plotter Ioom-in  Zoomout Tidy Help Quit
Froject 3: 6812 Zx2 full color RGE-Z. pv X

. from microbit Ampeort +
1 Amport neopixel

onp o= necpixel.MeoPixeli{pinld, 4)

+ while True:

for index dn range{d, 4):
[ np.clear()
7 nplindex] = (255, @, @)
8 np.show()
3 sleepi(laa)
1 for indexl din range{d, 4):
1 np.clear()
12 nplindexl] = (255, 155, @)
1 np.show()
14 slecpilad)
15 for index? 4n range(d, 4):
16 np.cleari)
17 nplindex2] = (255, 255, @)
13 np.show()
19 sleepilaa)
P for Tndex3 4n range{d, 4):
1 np.clear()
2 nplindex3] = (@, 255, @)
n np.show ()
24 sleepilaa)
% for fndexd in range (@, 4):
5 np.clear()
T nplindexd4] = (@, @, 2E5)
25 np . show ()
0 sleepilaad)
1 for Tndex5 in rangeid, 4):
l np.clear()
1 nplindex5] = (75, @, 130)
1 np.show()
34 sleepi(laad)
15 for Tndext in rangeid, 4)
3 np.clear()
a7 nplindex&] = (238, 126, 238)
1 np.show()
3 sleepilad)
10 for Tndex7 in rangeid, 4):
1l np.clear()
a2 nplindex7] = (led, 32, 24a3)
1 np.=show ()
1 sleepilaa)
e for Tndex8 in rangeid, 4):
15 np.clear()
7 np[index&] = (255, 25Lk, 2EE)
18 np.show()
10 sleepi(l@ad)

v
BEC micre:bit # Q
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If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.

@ Mu 1.1.0.beta.2 - Project 3: 62812 2x2 full color RGB-2.py — a x

rF |+ () (&S] @) M | (@) @) (&) (4)(=)(?2)]O

Mode New Load Eave Flach | Files REFL Flotter Zoom-in  Zoomout Thems Check Tidy Help Quit

Froject 3: 6812 2x2 full color RGE™N pyv X

i from microbit Ampert * a

: Ampert neopixel

np = neopixel.MNecPixel(pinld, 4}
i while True:
for ndex Am rangeid, 4):

6 np.cleari)
nplindex] = (255, &, @)
5 np.showi)
3 sleep (1)
1o for Tndexl An range(d, 4):
I np.clear()
12 hpl[indexl] = (255, 165, @)
13 np.show ()
14 sleep(10a@)
15 for index? An range(d, 47:
16 np.clear()
17 nplindex2] = (255, 255, @)
15 np.showi )
18 sleep(laog)
En for Tndex3 An range (6, 4):
21 np.clear()
22 nplindex3] = (@, 255, @)
EE np.show()
24 sleep(10a@)
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for index4 4n range(@, 4):
np.clear ()
nplindex4] = (@, O, 255)
np.show)
sleepiloa)

for index5 An range(d, 4):
np.clear()
nplindex5] = (75, @, 138)

13 np.showi)

14 sleepilog)

for Tndexé An range(d, 4):
np.clear()
nplindexc] = (238, 138, 238)
np.show)
sleepilog)

’ for Tndex? 4in range(@, 4):

1 np.clear ()

i

i

nplindexy] = {(1&@, 22, 240)
1 np.showi)

1" sleep(l00)

5 for index® in range(d, 4):

i np.clear ()

7 np[index8] = (255, 255, 255)
: np.show ()

i sleepiloa)

~
BEC micro:bit # a

(6)Test Results2:
Upload the test code 2 to the micro:bit, plug in power, dial the DIP switch

to ON and press “1” on the rocket switch.

You can view four WS2812RGB lights light up, like a flowing light.

(How to download? How to quick download?)

(7)Test Code3:

Enter Mu software and open the file "Project 3: 6812 2x2 full color
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RGB-3.py” to import code:

(How to load the project code?)

File Route File Name
Type
Python | KS4027 folder/Python | Project 3: 6812 2x2 full color
file Tutorial/Python RGB-3.py
Code/Expansion Project
Code/Project 3: 6812 2x2
Full Color RGB

You can also input code in the editing window yourself.

(note:all words and symbols must be written in  English)
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rF i +) ()& (&) B@ M) | (@) Q) (&) (@) (=)(2)(O

Mode New Load Zave Flash  Files REPFL Plotter Zoom—in  Zoom—out Themes Check Tidy Help Quit

Project 3: 6812 2x2 full color RGE-3. pv X
o from microbit Ampert *
import neopixel
np = neopixel.NecPixel (pinld, 4)
o from random Amport randint

R =@
e Go= 0

E =@

while True:
3 for index An rangei{@, 4):
1 R = randint{le, 255}
1 G = randint{le, 255}
12 E = randint{la, 255}
1 np.clear()
14 nplindex] = (R, G, E)
16 np . show
16 sleep (50G)

BEC micro:hit * 0

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@ Mu 1.1.0.beta.2 - Project 3: 6812 2x2 full color RGB-3.py — O >

rF |+ L& S B E MW Q Q ¢ ||w|= 1?2 O

Mode Nezw Load Eave Flash  Files REFL  Plotter Ioom—in  Zoom-out Theme Check | Tidy Help Quit

Froject 3: 6312 2x2 full color EGE-3.py X
 from microbit Ampert *
import neopixel
np = neopixel.MecPixel (pinld, 43
¢ from random dmpert randint

R =0

G =0

E =0

while True:
8 for index in rangeid, 4):
18 = randint{le, 255}

1 G = randint{le, 255}
12 E = randint{la, 25L&}
np.clear()

13
14 nplindex] = (R, G, E)
15 np . show ()
!
!

sleep(500)

BEC micro:bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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P+ (L&) e)]lE @ M (@) @) (&) (W) (=)(2)0
Mode New Load Zave Flach | Files REFL Plotter Zoom-in  Foomout Theme Check  Tidy Help Quit

Frojeect 3: 6812 ZxZ full color EGENG. pwr X
from microbit Amport =
impert neopixel

np = neopixel . NeoPixel{pinld, 4)
. from random Ampert randint

R =20

G =0

BE =0

: while True:
for index 4n range(d, 4):
[

F = randint{la, 255)
G = randinti{la, 255)
E = randint{l@, 255)
np.cleari)

14 nplindex] = (R, G, B)
np.show()
sleep (L0E)

BEC miero:bit # Q
(8)Test Results3:

Upload the test code 3 to the micro:bit, plug in power, dial the DIP switch

to ON and press “1” on the rocket switch.

Then you will see 4 WS2812RGB lights light up with random colors, like a
flowing light.

(How to download? How to quick download?)

(9)Code Explanation:

from microbit import * Import the library file of micro: bit

import neopixel Import the library file of neopixel
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np = neopixel.NeoPixel(pin14, 4)

Set Neopixel as pin P14 to initialize

the light with 4 LEDs

np.clear()

RGB on Neopixel are all off

while True:

This is a permanent loop that makes

micro:bit execute the code of it

for pixel id1 in range(0, len(np)):

Set pixel of RGBin (0, len (np) ) to

pixel id1

for index in range(0, 4):

Set pixel of RGB in (0,4) to index

np.show()

Display current pixel on Neopixel

np[pixel_id1] = (255, 0, 0)
np[pixel_id2] = (255, 165, 0)
np[pixel_id3] = (255, 255, 0)
np[pixel_id4] = (0, 255, 0)
np[pixel_id5] = (0, O, 255)
np[pixel_id6] = (75, 0, 130)
np[pixel id7] = (238, 130, 238)
np[pixel_id8] = (160, 32, 240)
np[pixel id9] = (255, 255, 255)

Set pixel id1 to display red color
Set pixel id2 to display orange color
Set pixel id3 to display yellow color
Set pixel id4 to display green color
Set pixel id5 to display blue color
Set pixel id6 to display indigo color
Set pixel id7 to display violet color
Set pixel id8 to display purple color

Set pixel id9 to display white color

from random import randint

Import randint from random variables

np[pixel_id] = (R, G, B)

Set pixel id to display rainbow color

R=0

Set the initial value of Rto 0
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G

1
o

B=0

Set the initial value of Gto 0

Set the initial value of Bto O

R = randint(10, 255)
G = randint(10, 255)
B = randint(10, 255)

Set R=randint(10, 255)
Set G=randint(10, 255)
Set B=randint(10, 255)

Project 4: PIR Motion Sensor

< @

-,

-
- G
-._-.

PIR motion .

(1)Project Introduction

The Pyroelectric infrared motion sensor can detect infrared signals from

moving objects, and output switching signals. Applied to a variety of

occasions, it can detect movement of human body.

Conventional pyroelectric infrared sensors are much more bigger, with

complex circuit and lower reliability. Yet, this new pyroelectric infrared

motion sensor, is more practical. It integrates a digital pyroelectric infrared

sensor and connecting pins. It features higher sensibility and reliability,




"", ‘ ECKSTEIN
KOMPONENTE

lower power consumption, light weight, small size, lower voltage working

mode and simpler peripheral circuit.

(2)About PIR Motion Sensor:

Working | DC XCO20GP332MR (662K) SOT.23
Voltage: |4.5-6.5V :fel ;f
= oo | g

Max 50MA l =
Working
Current: w3 oo B
Static <50uA _|‘_§"&m l = et
Current: = i
Control | Digital
Port: output

(high level

is 3.3V, low

level Is

ov) Keyestudio
Control | Digital
Signals: | signal 1/0
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Working | -10 ~ 50 °C
Tempera

ture:

Max 4m
detectio
n

distance

Sensing | <100°
Angle:

Trigger |L doesn’ t

Way: repeatedly
trigger/H
trigger
repeatedly

Note:

1. The maximum distance is 4 meters during testing.

2. In the test, open the white lens to check rectangular sensing part. When
the long line of the sensing part is parallel to the ground, the distance is
the best.

3. In the test, covering the sensor with white lens can sense the distance
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precisely.

4. The distance is best at 25°C, and the detection distance value will reduce
when temperature exceeds 30°C.
5. After powering up and uploading the code, you can start testing after

5-10 seconds, otherwise the sensor is not sensitive.

(3)Test Code:

Micro:bit
PIR Motion Sensor
Expansion Board

GND G
5V Vv
S (15) S

Enter Mu software and open the file “Project 4: PIR motion sensor.py” to
import code:

(How to load the project code?)

File Route File Name

Type

Python | KS4027 folder/Python | Project 4
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file Tutorial/Python PIR motion sensor.py

Code/Expansion Project
Code/Project 4: PIR Motion

Sensor

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)

| ©

(o (+) (L) (&) (S A Q) Q) (C)| ) (=)(2)|O
Mode New Losd Zave Flszh  Files REPL  Plotter Zoom-in  Zoom—out  Theme Check  Tidyr Help Quit
Project 4: FIE motion sensor. pw x

1 from microhit dimport *

Z

: val = @
&
: display.show(Image.HAPPY)
£
r while True:
g val = pinl5.read_digital()
19 print("digital signals:", wal)
11
12 slesp(loa)
13
i 14

BEC mioro:bit # Q

Click “Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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P+ 23S EB@m e e el 2O

Mode New Load Zave Flssh  Files REFL Flotter Zoom—in  Zoomout Theme Check Tidy Help Quit

Froject 4: FIR motion sensor. py b1
|+ from microbit import »*

2

: val = @

display.show(Image.HAPPY)

while True:
. val = pinls.read_digital()

10 print{"digital signals:", wval)

12 sleep(1@6)

BEC micro:bit # 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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©
r i+ &) & [s]|B =2 & @ @

Flazh | Files REPL Plotter

Mode New Load Zave

Project 4: FIR motion sensor. py

1 from microhit dimport
"'\."'a—L = {
display.show({Image.HAPPY)

while True:
val = pinls.read_digital()

10 print("digital signals:", wval)

12 sleepilee)

(4)Test Results:

BEC micro:bit # ﬁ

Upload the test code to the micro:bit, plug in power, dial the DIP switch to

ON and press “1" on the rocket switch.

Click "REPL" and then press the reset button on the back of the board.

If PIR motion sensor detects someone nearby, the serial monitor will

display “1”
around, the serial monitor will show

As shown below:

, and the indicator on the module will be off. If nobody is

“0" , the indicator will be on.
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G)

r (+) () (&) &) B]|=) (A

Yods New Load Eave Flash  Files REFL
Froject 4: PIR motion semsor. pw 1
v frem microbit Ampert «

val = @

display.show(Image.HAPPY )

while True:
val = pinlb.read_digital()

print{"digital sighals:", val)

sleep(10@)

BEC micro:bit REFL

Q@ Q & i (=720

Zopm—out Thems Check Tidy Help Quit

digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital

signals:
signals:
signals:
signals:
signals:
signals:
signals:
signals:
signals:
signals:
signals:
signals:

@D DO

(5)Code Explanation:

A
BEC micro:bit # a

from microbit import *

Import the library file of micro: bit

display.show (Image.HAPPY)

The LED dot matrix on the microbit

displays a "smiley face" pattern

val =0

Set the initial value of the variable

valto 0

while True:

This is a permanent loop that

makes micro:bit execute the code




Dl
14

‘ ECKSTEIN
KOMPONENTE

of it.

val = pin15.read _digital()

Assign the digital signal read by
the PIR sensor connected to pin 15

to the variable val

print("digital signals:", val)

BBC microbit REPL window prints
the digital signal read by the PIR

sensor

sleep(100)

Delay in 100 ms

Project 5: Induction Lamp

(1)Project Introduction

In the previous project experiment, we have mastered the working

principle of the PIR motion sensor and its control method. In this project,

we combine it with a yellow LED to control LED" s brightness.

(2)Test Code:
Micro:bit PIR Motion Micro:bit Yellow LED
Expansion Board Sensor Expansion Board Module
GND G GND G
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5V Vv 5V Vv

S (15) S S (16) S

Enter Mu software and open the file “PProject 5: Induction Lamp.py” to
import code:

(How to load the project code?)

File Route File Name

Type

Python | KS4027 folder/Python | Project 5:
file Tutorial/Python Induction Lamp.py
Code/Expansion  Project

Code/Project 5: Induction

Lamp

You can also input code in the editing window yourself.

(note:all English words and symbols must be written in English)
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@ u 1.1.0.beta.2 - Project 51 sensor light.p — O
rF (+) &) &) (S M- Q Q C)l () (=)(2)](D
Mnde New Load Save Flash  Files REFL Plotter Ippa-in  Zoomout Thems Check Tidy Help Quit

Froject 5: semsor light. py X
1 from microbit dimport *
: display.show(Image.HAPPY)
4
pinle.write_digital(e)

while True:

if pinls.read_digital{) == 1:
g
10 % pinlé.write_digital(l)
11
12 else:
13 § pinlé.write_digital(a)
14

BEC micro:hit # 0

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@ Mu 1.1.0.beta.2 - Project 5: sensar light.py — O >
r | (+) (&) &) o M- Q Q G | = 1?2 O
Mode Hew Load Save Flash Files REFL Flotter Toom—in Fooaout Theme Check Tidy Help Quit

Froject B: senzor light. py X

from microbhit import *

1

: display.show(Image.HAPPY)

4

: pinlé.write_digital(e)

&

r while True:

s if pinls.read_digital() == 1:
9

10 é pinle.write_digital(l)
11

12 else:

13 § pinlé.write_digital(a)
14

BEC micro:bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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P+ (2 &S A~ Q Q) (¢ |k =2 O
Mode Nzw Load Eave Flsch | Files REFL Plotter Zoom—in Zoom—out Thems Check Tidy =lp Quit

Froject B: senszor light. py x
i from microbit dmport »
Z

display.show(Image.HAPPY)
pinlé.write_digitalia)

while True:
if pinls.read digital()

10 § pinlé.write_digital(l)
11

12 else:

12 § pinlée.write_digital(a)

(3)Test Results:

1:

BEC micro:bit # a

Upload the test code to the micro:bit, plug in power, dial the DIP switch to

ON and press “1" on the rocket switch. The micro:bit will show a smile

image.

When the PIR motion sensor detects people, the yellow LED will be on;

otherwise, the LED will be off.

(How to download?

How to quick download?)

(4)Code Explanation:

from microbit import *

Import the library file of micro: bit

Pin16.write_digital(0)

Set pin 16 to low level to turn off
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the LED

while True:

This is a permanent loop that
makes micro:bit execute the code

of it.,

If pin15.read digital() == 1:
Pin16.write_digital(1)
else:

Pin16.write_digital(0)

If the PIR motion sensor connected
to pin 15 detects the movement of
nearby people:

Pin 16 is set to high level to light up
the LED

Otherwise,pin 16 is set to low level

to turn off the LED

Project 6: Servo
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(1) Project Introduction

The servo, window and door of this smart home have been fixed together
so the servo can be used to drive the window and door to open or close,

which is quite smart. In this project we will focus on the servo.

Servo is a position control rotary actuator. It mainly consists of a housing, a
circuit board, a core-less motor, a gear and a position sensor. Unlike motor
which is often applied to control rotating speed and direction servo is used

to control angle. Generally, the angle range of servo rotation is 0° ~180°.

It has 3 wires which are marked in brown, red, and orange respectively.

For different brands, its application may have slight difference. So it is
recommended to refer to some documents before use. The servo we use is
a very common one, wires in brown, red, and orange corresponding to

"power negative, power positive, control signal" respectively.

W e

GND

|w|w

Servo

(2)Working Principle of Servo:
The rotation angle of servo motor is controlled by regulating the duty cycle

of PWM (Pulse-Width Modulation) signal. The standard cycle of PWM
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signal is20ms (50Hz). Theoretically, the width is distributed

between Tms-2ms, but in fact, it's between 0.5ms-2.5ms. The width

corresponds the rotation angle from 0° to 180°. But note that for different

brand motors, the same signal may have different rotation angles.

t Dty Cycle

0.5Sms | 0.5/20
=20%

Cirection
. T=20ms N ot——
14 =
1 -
0 degs I I
-— .
I_‘_-J
t=0.5ms

1.5ms| 1.5/20
=75%

90 degs r-- l

t=1.5ms

2.9ms 2.5/20
=125%

130 deg= _I_" +——2n

=
- £

t=2.59ms

After measurement, it is found that the pulse range of the steering gear is

0.65ms~2.5ms. See more details in the table:

high level | Servo angle Reference signal cycle time
time (20ms)
0.65ms 0° 0.65ms high level+19.35mslow
level
1.5ms 90° 1.5ms high level+18.5mslow
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level
2.5ms 180° 2.5ms high level+17.5mslow

level
(3)About the Servo:
Working DC 4.8V ~ | Operational | About 180 ° (500 —
voltage: 6V Angle: 2500psec)
Pulse  width | 500 — 2500 | Size: 22.9%*12.2*30mm
range: psec
No-load 0.12+0.01 sec/60° (DC4.8V) 0.1+0.01 sec/60°
speed: (DC 6V)
No-load 200+20mA (DC 4.8V) 220+20mA (DC6V)
current:

Stop torque: | 1.3£0.01kg-cm(DC4.8V) 1.5+0.1kg-cm(DC 6V)

Stop current: | <850mA (DC4.8V) <1000mA (DC 6V)

Standby 3tTmA (DC4.8V) 4+1mA (DC6V)
Current:

Weight: 9+1g (without servo horn)

Working -30°C~60°C

temperature:

Note: Supplying power via USB cable or computer may burn the servo;
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thus, we recommend using batteries.

(4)Test Code:
Micro:bit
Expansion Servo
Board
GND Brown Wire
5V Red Wire
Orange
S (8)
Wire

Enter Mu software and open the file “Project 6: Servo .py” to import code:

(How to load the project code?)

File Route File Name

Type

Python | KS4027 folder/Python | Project 6: Servo .py
file Tutorial/Python
Code/Expansion  Project

Code/Project 6: Servo

You can also input code in the editing window yourself.(note:all English
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words and symbols must be written in English)
@ Vu 1.1.0.beta.2 - Project 61 adjust the -.'-“':E.-:"-.'--'-E' 0. . . — O *

r (+) ()& () B33 (&) | (&) () (&) () (=)(?) (D

¥ods Mew Load Zave Flash Files REFL Flotter Zooor-in Zoomout Theme Check Tidy Help Quit

Froject 6: adjust the angle of a servo pyr X
o from microbit Amport * s
class Serwvo:
1 def  Tnit__iself, pin, freq=5d, min_us=cid, max_us=2400, angle=180):
self.min_us = min_us
(- self.max_us = max_us
7 self.us = 0
8 self.freq = freq
3 self.angle = angle
18 self.analog_period = @
1 self.pin = pin
12 analog_period = round({l/self.Treq) =+ 10003 # hertz to miliseconds
13 self.pin.set_analog_period{analog_period)

15 def write us(self, us):
16 U= = miniself.max_us, maxiself.min_us, usi)

17 duty = roundius + 1024 * self.Treq // 1000000)
15 self.pin.write_analog {duty)

18 sleepiloe)

2 self.pin.write_analog(@)

22 def write_angle(self, degreces=Nene):

n § if degrees is Mone:

2 § E degrees = math.degreesiradians)

2 é degrees = degrees % 360

16 E total_range = self.max_us - self.min_us

; us = self.min_us + total_range + degrees [/ self.angle
21 § self.write us(us)

w  Servo(ping) .write_angle(0)
o display . show(ITmage . HAPPY )

while True:
14 Servo(ping).write_angle (@)
sleep(l0aa)
16 Servo(ping) . write_angle(45)
sleep(10G0)

15 Servo(pin8).write_angle(90)
i sleep(l00G)
10 Servo(ping).write_angle(135)

il sleep(loaa)
i2 Servo(ping).write_angle (180)
i sleep (10G6)

A
BEC micro:bit # o

Click “Check” to examine error in the code. The underlines and cursors
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signal that the program is wrong.
@ Mu 1.1.0.beta.2 - Project &2 adjust the angle of a servo.py — O *
r | (+ (L & S - Q Q Gl |w]Z=)(2 (O
Mode New Load  Save Flash  Files REFL  Plotter Zgoa-in  Zooarout  Theme Check | Tidr  Help Quit

from mi

class S
def

def

Froject 6: adjust the angle of a servo py X

crobit Ampert +

ervo:

__Init__{self, pin, Treg=50, min_us=c00, max_u==2400, angle=180]:

self.min_us = min_us
self.max_uUs = max_us
self.us = @
self.Treq = fregq

self.angle = angle

self.analog_period = 0

self.pin = pin

analog_period = roundi{l/self.Treq) + 106G}
self.pin.set_analog_periodianalog_period)

write usiself, us):

U= = min{self.max us, maxi{self.min_us=, usjij
duty = roundius + 1024 * self.freq // 1000000)
self.pin.write_analogiduty)

sleepilao)

self.pin.write_analogi@)

def write_angleiself, degrees=None):

if degrees is Hone:

: degrees = math.degreesiradians)
degrees = degrees % 360

total_range = self.max_us - self.min_us

¢ hertz to

us = self.min_us + total_range + degrees // self.angle

self.write_usius)

Servol(ping) . write_angle(d)

display

Lshow(Image . HAFPY )

while True:

servo(ping) . .write_angle(Q)
Sleep{1000)
Servo(ping) . .write_angle(45)
sleep(lO0o)
Servo(ping) . write_angle (90)
sleep{looo)
Servol(ping) . write_angle (135}
sleep(logad)
Servo(pTng) . .write_angle(18a)
sleep(lood)

kv
BEC micro:bit * ﬁ
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If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.

F

Mode

Froject 6: adjust the angle of

+ (L XS |B @m (M@ Q) (&

New Load Eave Flach | Files REPL Plotter

Zoom—in

Servo. Py X
from microbit Ampert *

class Servo:

def __Tnit__{self, pin, Treq=58, min_us=6co0, max_us=2400,

self.min_us = min_us

self.max_uUs = max_us

self.us = @

self.Treq = freq

self.angle = angle

self.analog_period = 0

self.pin = pin

analog_period = roundi{l/self.freq) + 1loaa)
self.pin.set_analog_periodianalog_period)

def write_u=i{self, u=j:

U= = min{self.max_us, maxiself.min_us, us=jj
duty = roundius + 1024 + self.freq // 1000880
self.pin.write_analog (duty)

Sleep(la0)

self.pin.write_analogid)

def write_angle(self, degrees=None):
: if degrees is Hone:
: degrees = math.degrees{radians)
degreea = degrees % 260
total_range = self.max_us - self.min_us
us = self.min_us + total_range + degrees [/
self.write_u=ius=)

Servo(ping) . write_angle (@)
dizplay.show(Image.HAPPY )

while True:
Servo(ping) . write_angle(d)
sleep(1000)
Servo(ping) . .write_angleidh)
sleep(l00Q)
Servo(ping) . .write_angle(90)
sleep(100Q)
Servo(ping) . .write_angle(135)
sleep(l000)
Servo(ping) . .write_angle (183}
sleep(100Q)

ol

Zoomout Thems Check Tidy Help Quit

hertz

self.angle

angle=1807:

v
BEC micro:bit * 0
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(5)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch. The micro:bit will show smile
expression, the servo will rotate 0°~45°~90°~135°~180°~0°, in loop way.

(How to download? How to quick download?)

Project 7: 130 Motor

(1)Project Introduction

130 motor adopts the HR1124S chip which is applied to single-channel
H-bridge drive chip in direct current motor.

H-bridge driving part uses the PMOS and NMOS power tubes of low
on-resistance. In addition, the HR1124S chip has the low standby and static

current.

This motor is compatible with all kinds of MCU control boards. It comes
with 2.54mm anti-reverse white connectors. In the experiment, you can

take advantage of the voltage direction of IN+#[ IN- to control the rotation
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of motor and alter its speed via PWM signals.

(2)Parameters:
Working 3.3-5V(DQ) Max Current: 200mA (DC5V)
Voltage:
Max Power: | 1W Control port: Dual digital
port (digital
input)
Working -10°C ~+50°C Environmental | ROHS
Temperature: Attribute:
__(Z‘.\ 1
+5V Ul 1000f = Pl
= NC/VOUTA - _1:]‘_ o 1- M =
5 I»- PGND E—“I' & WMOTOR . 2
1 ‘I.«EED%%% ] _T:l_ c4 GND i
I 1 - n
—  YX-75VI8/HE11245 - 100ut J I?_Heade-r4
Cl 2 C3 GND
22uf __ﬂﬂ'nf ___IUan
- GED
(3)Test Code 1: (high/low level control)
Micro:bit Expansion Board Motor
GND G
5V Vv
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S (13)

S (12)

Enter Mu software and open the file “Project 7: 130 Motor-1.py” to import

code:

(How to load the project code?)

File Route File Name
Type
Python | KS4027 folder/Python | Project 7: 130
file Tutorial/Python Motor-1.py

Code/Expansion Project

Code/Project 7: 130 Motor

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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r |+ 2 %S5 B @z M Q QG k=0

Mode New Load Zave Flszsh  Files REFL  Plotter Zoom—-in  Zeomout — Theme Check  Tidy Help Quit

Froject 7: Zmall fan rotation—l. pw b
from microbit Ampert + s

pinl2.write_digitalio)
. pTnl3.write_digital(@)

while True:
pinlz . owrite_digital({l)
pinla write_digital (@)

pinlz.write_digital (@)
pinla.write_digital (@)
Sleep(lo0a)
i pinlz.write_digital (@)
1 pinla.write_digital{l)

pinlz. owrite_digital{l)
pinlz.write_digital{l)

~
BEC micro:hit # ¢

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@ Mu 1.1.0.beta.2 - Project 7: Small fan rotation-1.py — O *
r (¥ (&) &S M Q Q Cill ] = (2?2 [O

Y¥ode Hew Load Zave Flaczh Files REFL Flotter Zoom—in Zoomout Theme Check Tidy Help Quit

Froject 7: Small fan rotation—1. py x
from microbit import + a

pinl2 . write_digitalia)
oo pinliiwrite_digital (@)

while True:
pinl2 . write_digital(l)
pinl2 write_digital (@)

pinl2 . write_digital(@)
pinla3.write_digital (@)
sleep {1060}
1 pinl2 write_digital (@)
14 pinls. write_digital{l;

pinl2 write_digital {1}
pinls write_digital{l}
sleep{l00G)

v
BEC micro:bit * Q

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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©
F

+ (&) (& [S]|B B & (&) Q) (¢ ) (= (2O
o I

Mode Ne=w Load Save F

szh Files REFL Plotter Zoom—in Eoom—out Thems Check Tidy Help Quit

Froject 7: Small fan rotation—1. py X
from microbit Ampert * pay

pinl2.write_digital{g)
¢ pinli.write_digitali{a)

¢ while True:
pinlz.owrite_digital (1)
pinla.write digital(a)
pinlz.write_digital (@}
pinl3.write_digital(a)
pinlz.write_digital(a)

. Pinla.write_digital(l)

pinlz.write_digital {1}

sleep(10G0)

BEC micro:bit * a

(4)Test Code2: (PWM control)
Enter Mu software and open the file “Project 7: 130 Motor-2.py” to import
code:

(How to load the project code?)

File Route File Name

Type

Python | KS4027 folder/Python | Project 7: 130 Motor-2.py
file Tutorial/Python

Code/Expansion Project
Code/Project 7 : 130

Motor
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You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)

©
e (+)(2)(2)|(s) @ @) ) | (@) (a) (¢) (w)(=)(2)|(o

Mods New Load Save Flash  Files REFL Plotter Iopom-in  Toom—out Thems Check Tidy Help Quit
Froject 7: Small fan rotation—=2 py X
from microbit Amport *

pinl2.write_digital(@)
i pTnl3.write_digital(@)

while True:
pinl2.write_digital(l)

sleep{Laoa)
pinlz.write_digitalia)
pinl2.write_analogi@)
sleep(looa)
pinlz.write_digital{d)

14 pinl3.write_analog{400)
sleep(L000)
pinlz.write_digitalily
pinl3.write_analog{lo23)

BEC micro:bit * G

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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rF |+ () (&) B @) M| (@) @) (&) ||d]=)(?)|O

Y¥nd= New Load Zave Flash  Files REFL Plotter Zopm—in Topm—oart Thems Check Tidy Help Quit

Froject 7: Small fan rotation—=F. pw X
i from microbit Ampert *
pinl2.write_digital (@)
copTnliiwrite_digital{o)

while True:
pinlz.write_digitalil)

5 pinl3.write_analogi{coo)
3 sleep(5000)
1 pinlz. write_digital(d)

T pinla. write_analog (i)

12 sleep(1000)

13 pinlz.write_digital{d)

14 pinli.write_analog{40)
15 sleep(5000)

16 pinlz. write_digital{l}

17 pinli.write_analog{loz3)
15 sleep(1000)

BEC micro:bit # o

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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P+ (&) (&) |[S)|B (=) (| (@ Q) (&) &) (=) (20
Mode New Load Save Flash | Files REFL Plotter Ippm—in  Zodmout Thems Check Tidy Help Quit

Froject 7: Small fan rotation2. py x
from microbit Amport +

pinlz.write_digital (@)
i pinla.write_digital (@)

: while True:
pinlz. write_digital(l}
pinli.write_analog{Gad)
sleep(5000)
pinlz . owrite_digital{o)
pinlz.write_analog{o)
sleep(loea)
pinlz . owrite_digital (o)
14 pinlz.write_analog (406
Sleep (5000)
pinlz . write_digitalil)
pinla.write_analog(lazz)

sleep(1000)

BBC micro:hit # ¢

(5)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1” on the rocket switch. The fan will rotate clockwise for 5s,
stop 1, rotate anticlockwise for 5s and stop for 1s, in loop way. (How to

download? How to quick download?)

Project 8: Lithium Battery Power Module

(1)Project Introduction
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This module integrates a charging and discharging chip, which can be

interfaced with an external rechargeable battery through the PH2.0MM
interface. In the experiment,we use a single lithium battery.

It has a Micro USB port and a charging port for solar panels, which can
supply power for an external lithium battery.

In addition, this module has a boost module which can increase the
voltage of batteries to 6.6V. The DIP switch on the module is the OUTPUT
switch of 6.6V. The pin G and V can output 6.6V and the pin S can read the

battery voltage after the resistance 1/2 voltage.

(2) Parameters:
Charging Port Micro USB, HP2.0MM port for solar
panels
Input Voltage of ports of the 4.4-6V
solar panel
constant-voltage charging 4.15-4.24V
Max Charging Current 800mA
Output Port 3 P 2.54mm Pins
Input Voltage 6.6V
Max Output Current 800mA
Batteries Single-cell Lithium Battery




i“, ECKSTEIN

KOMPONENTE

Environmental Attribute ROHS

(3)Schematic Diagram:

SOLAR

GND
D1 < = IUI CN3605
R2 5— TEMP FB
NC -—|:|—3 ISET  CHRG —
VDD3 VIN 3 | SNDDONE = LIP0 BAT |<I| BAT

A VIN = BAT °
| DB:H R3 =1
USBSV Ll £ 330 USB5V
Cl =
I 10K
USB_micro = ' ) —

GND ) GND GND
<
D4 2
_ VDDS5 =
N T00uF
C7 L 6 5
S0k 1% []fm
Ll 47uH U2___ SwWl
BAT IN W noke = ; BAT __ CHIA CH2A__VDD5
I e : BAT IN _COMI % COMZ_5V_OUT
- e CHIB CH2B
I{}{}u z S — —
HX3608  |S2.2nF 3
? = 5 _1 IM
GND  GND =
GND GND

(4)Features:
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OLAR4.8-6.0V, the input port of power, is connected to polar panels.

The solar energy is converted into electric energy via solar panels.

BAT, the output port of power, is interfaced with the lithium battery

holder(rechargeable batteries) and saves the electric energy into batteries.
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This is the switch. Slid to ON end, then the external lithium battery will be

connected, supplying to the expansion board; on the contrary, slide to OFF,

then the current of lithium battery will be disconnected.

You can charge the lithium battery via USB cable.

Test the solar battery panel:
We can connect the solar battery panel and an LED we provide together, as
shown below.

Disconnect the power, after a while, you will see the LED light up.




"", ‘ ECKSTEIN
KOMPONENTE

Project 9: 1602 LCD

(1)Project Introduction

With 12C communication module, this is a display module that can show 2
lines with 16 characters per line.

It shows blue background and white word and connects to 12C interface of
MCU, which highly save the MCU resources.

On the back of LCD display, there is a blue potentiometer for adjusting the
backlight. The communication address defaults to Ox27.

The original 1602 LCD can start and run with 7 10 ports, but ours is built
with Arduino IIC/12C interface, saving 5 IO ports. Alternatively, the module
comes with 4 positioning holes with a diameter of 3mm, which is
convenient for you to fix on other devices.

Notice that when the screen gets brighter or darker, the characters will

become more visible or less visible.
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(3) About 1602 12C:

Working | DC5V | 12C Address: | 0x27 Control | 12C
Voltage : Port:

Working | < Working 0°C ~ 45°C|Driving | PCF8574T
Current: 130mA | Temperature: (recommend) | Chip:

GND: a pin SDA: A pin that

connected to the

VCC: A pin that connects to a

connects to analog

ground +5V power supply port A4 for IIC

communication
SCL: a pin | Backlight Adjustable
interfaced with SCL contrast

or A5, used for IIC

communication

(3)Test Code:
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Micro:bit

Expansion Board

12C 1602 LCD Module

GND GND
5V 5V
SDA SDA
SCL SCL

Enter Mu software and open the file “Project 9: 1602 LCD.py"to import code:

(How to load the project code?)

File Route File Name
Type
Python | KS4027 folder/Python | Project 9: 1602
file Tutorial/Python LCD.py

Code/Expansion Project

Code/Project 9: 1602 LCD

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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@® Mu 1.1.0.beta.2 - Project 3: 1602 LCD.py — O X
r + X X S A- @ Q ¢ = ? 0]
Mode Nzw Losd Eave Flash  Files REFL Flotter Ippam-in  Zoom—out Thems Check Tidy Help Quit
Froject 9: 1602 LCD. py »x

o from microbit Amport * s

i LCD_TI2C_ADDR=Gx2Z7

4

- class LCD1GGZ{):

(- def _Tnit_ (self):

7 self.buf = bytearray(l)

B self.BK = Ox&8

5 self. RS = Gxo6

10 self.E = Gxdd

1 self.zetomd{Ox23)

12 sleepis)

13 self,zend(Gx28)

14 sleep(k)

15 self.send(Gx2a)

16 sleepi5)

7 self,zetomd{Ox2E)

18 self,.zetomd{GxGC)

19 self.setomd{GxGa)

0 self.zetomdiGxal)

a1 self.version="1.0&"

E] def =etRegiself, dat):

24 self.butf[a] = dat

5 T2c.write{LCD_I2C_ADDR, self.buf)

% sleepil)

11 def =endiself, dat):

29 d=datibxFo

3 C||=Self.BH

al C||=Self.RS

32 self.setReg(d)

1 self.setReg(d|oxad)

34 self.setReg(d)

s

36 def =etcmd{self, cmd):

37 self. R5=0

18 self,zend{cmad)

79 self.zendicmd<<d)

0

il def =setdati{self, dat):

1 self. RS5=1

1 self,.zendidat)

4 self.zendidat<<d)

43

45 def cleari{self):

a7 § self.setcmd (1)

48

18 def Packlight(self, onj:

W E if on:

! .1 self.BK=0x08

52 E else;

5 .1 self.BK=0
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3 : self.setomd (@)

def oniself):
! self.setomdiGxal)

def ofT{self):
self.setomd (Ox08)

62 def =hli{self):
- ! self.setomdi{Gx18)
def =hri{self):
i self. setomd{@x1C)
def char(self, ch, x=-1, y=0):
1f wx=0:
i A=
if y>0;:
72 a=0xCo
i a+=x
74 : self.setomd(a)
self.zetdatich]
def puts(self, s, x=0, y=0):
if lenis)=0:
: self.char(ord(s[8]),x,y)
for 1 in range(l, len(s)):
i self.chariordi=s[i]))
Image.HAPFY )
: L.putsi{"Helloc microbitl")

n = o

while True:
L.putsistrin), @, 1)
n=mn+1
sleep(loQ0)

A
BEC micro:bit # Q

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@ Mu 1.1.0.beta.2 - Project 9: 1602 LCD.py — O x
e (+) (L) (&)|(S A- Q Q) ¢ (|| = (2|0
Mods New Load Eave Flash  Files REFL Plotter Ippm-in  Zoom—out Thems Check Tidy Help Quit
Project 9: 1602 LCD. par X
i from microbit Ampeort * N

a

a

i

LCD_IZ2C_ADDR=0x27

class LCDIGEZ{):

def __Tnit__(self):
self.bur = bytearray (1)
self.BK = OxG=
self.KS = GuEd
self.E = Gx@4d
self.zetomd{Gxa3)
sleep(5)
self.send(0x20)
sleep(&)
self,.zend(0xzd)
sleep(&)
self.zetomd{Gu2E)
self.zetomd @il )
self.setomd (Ox0E)
self.setomd(@x01)
self.versjon="1.0"

def =etRegiself, dat):

self.buf[d] = dat
T2c.write(LCD_12C_ADDRE, self.buf)
sleep(l)

def =endiself, dat):
d=dat&oxFo
d|=self.EK
d|=self.RS
self.setRegid)
self.setRegid| Gxiad)
self.setRegid)

def setcmdiself, cmd):
self.R5=0
self.send{cmd)
self.sendicmd<<4)

def =zetdat{self, dat):
self.R5=1
self.=end(dat)
self.send{dat<<4)

def clear (self):
i self.setomdil)

def backlightiself, onj:
5 if on:
: self BK=0x0E
else:
self,.BK=0
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34 : self.setcmdia)

def oniself):
i self.zetomd(BxoC)

def off(self):
5 self.setomd{Gxas)

52 def =hliself):
2 ! self.setomdi{@x18)

=X
def zhriself):
: self.setcmdioxli)
def chariself, ch, x=-1, y=0):
1f x>=0:
: a=0x2a
1f y=>0:
72 . a=ExCo

 aeex
T4 i self.setcmd(a)
self.=etdatich)

def putsiself, s, x=0, y=0):

1if leni=i=d:

' self.chariord(=[0]),x,y)
for 7 1in range{l, lenis)):
{ self.char{ordi=[71]))

= display.show{Image . .HAPPY )

=+ L = LCD1&02()

= L.puts{"Hello microbitl™)
n =

while True:
l.putsistrin), @, 1)

n=mn+1

sleep(1l00a)

A
BEC micro:bit # 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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@ Mu 1.1.0.beta.2 - Project 9: 1602 LCD.py — O >
rP(+) LS| (@3 (& Q) Q) (¢ | W) (= (20
Mode New Load Bave Flazh | Files REFL Plotter IZppm-in  Zoomout Thems Check Tidy Help Quit
Project 9: 1602 LCD. py X

i from microbit Ampert *

3 LCD_T2C_ADDR=0x27

i

: class LCD1GEZ{):

- def Tnit_ {self):

7 self.bur = bytearray (1)

5 self.BK = Gxa8

5 self RS = Gxa0

18 self . E = @xidd

1 self.setomd{Gx22)

12 sleepit)

12 self.send{Gxid)

14 sleep(h)

15 self.zendiGxzi)

16 sleep(h)

17 self.setomdi{oxzs)

18 self. setomdidxGl)

19 self.setomd{OxEa)

20 self.setcmd{Gxal)

21 self.version="1.a"

2 def setRegiself, dat):

24 self.buf[6] = dat

25 TZc.write(LCD_TI2C_ADDE, self.but)

% sleep(l)
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def

def

def

def

def

9ef
?ef
9ef
?ef

def

send({self, dat):
d=dat&oxFo
d|=self.BK
d|=self.RS
self.setRegid)
self.setRegid|@xid)
self.setRegid)

setomdiself, cmd):
self.R5=0
self.send{cmd)
self.sendicmd<<d)

setdatiself, dat):
self. R5=1
self.send{dat)
self.send(dat<<4)

clear(self):
self.zetcmd (1)

backlightiself, onj:

if on:
_ self.BEK=0x08
else:

self.BK=0

self.zetomd (&)

oni{self):
self.setomd (G=aC)

offiself):
self.setomd (GxEE)

shliself):
self.setomd (GxlE)

shr{self):
self.setomd(Gx1C)

chariself, ch, x=-1,
1f xE=@;
; a=fxE0

if oy=0;

: a=axCH

a+t=x
: self.setcmdia)
self.setdat(ch)
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def puts(self, s, x=0, y=0):
if lenis)=6;
! self.char{ord{s[@]),x=,y)
for 1 din range(l, len{(s)):
{ self.char{ord{s[{])}

display.show{Image . HAFPY )
o 1 o= LCD1GGZ ()
= Loput=i{"Hello microblitl™})
e h =@

: while True:
l.putsistriny, @, 1)
n=mn+1

sleep(1000)

BEC micro:bit # G

(4)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch.

The micro:bit board will show a smile image. Then rotate the knob of the
potentiometer at the back of the LCD module, you will see “Keyestudio”
at one row and numbers at the second row. In addition, the number
increases by 1 with an interval of 0.5s.

Note: When the display doesn’ t show characters, you can adjust the
potentiometer behind the 1602LCD and backlight to make the 1602LCD

display the corresponding character string.
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Project 10: Steam Sensor

Steam sensor

(1)Project Introduction

This is a commonly used steam sensor. Its principle is to detect the amount
of water by bare printed parallel lines on the circuit board. The more the
water content is, the more wires will be connected. As the conductive
contact coverage increases, the output voltage will gradually rise. It can
detect water vapor in the air as well. The steam sensor can be used as a rain
water detector and level switch. When the humidity on the sensor surface
surges, the output voltage will increase.

The sensor is compatible with various microcontroller control boards, such
as Arduino series microcontrollers. When using it, connect the sensor to
the analog port of the Micro:bit microcontroller, and display the
corresponding analog value on the serial monitor.

Note: the connection part is not waterproof. Therefore, don’ timmerse itin

the water please.
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(2)About the Stream Sensor:

Working | DC 3.3-5V —:jm o
Voltage: t———jrow
Working | - 10°C ~ +70°C _ o T
Temperatu | __él__ é
re Range: o e
Max 5uA (DC5V, when
Working | the two pins of the
Current: |steam sensor are

in short circuit.
Control Analog output
Port:
(3)Test Code:

Micro:bit Expansion

Steam Sensor

Board

GND G
3V3 \Y
S(0) S
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Enter Mu software and open the file “Project 10: Steam Sensor.py”to import

code:

(How to load the project code?)

File Route File Name
Type
Python | KS4027 folder/Python | roject 10: Steam
file Tutorial/Python Sensor.py
Code/Expansion Project
Code/Project 10 : Steam
Sensor

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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ﬁﬁ Vu 1.1.0.beta.2 - Project 10: Drop sensor.p

e+ (2 (s

O *
* A — 1
Mnde New Load Eave Flash  Files REFL Plotter IZpom—in  Zoomout Thems Check Tidy Help Quit
Frojeet 10: Drop sensor. pw X
from microbit Ampert *

val = @

o display.show(Image.HAPPY )

- while True:
val = pind.read_analogi)
prointi"value:", wval}

sleepilaa)

BEC micro:bit # 0

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@ Mu 1.1.0.beta.2 - Project 10: Drop sensor.p - a X
rP |+ (L) (&) (& B (@3 (W Q @Q ¢ ||w|= (20
Mode New Load Eave Flazsh  Files REPL Plotter Zoom-in  Zoomout — Theme Check Tidy Help Quit
Froject 10: Drop sensor. pw X
from microbit Ampert +

val = @
v display . show{Image . HAPPY )
. while True:

val = pin@.read_analog()

priont{"valus:", wval)
sleep(l0a)

BEC micro:hit # 0

If the code is correct, connect micro:bit to computer and click “Flash” to
download code to micro:bit board.
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r (+) (&) (&|[S)]|BE =) (&) | (@) Q) (&) () (=) (2|0
Mode New Load Eave Flash | Files REFL Plotter Zppm-in  Eoom—out Thems Check Tidy Help Quit

Froject 10: Drop sensor. pyw X
from microbit Ampert =

val ]
display.showiImage . HAFPY )

- while True:
val ping.read analog()
pront{"value:", wval}
sleep(l0a)

(4)Test Results:

Upload the test code, and plug in power with micro USB cable. Then the
micro:bit will show “Q” . Click “REPL" and then press the reset button on
the back of the board.The serial monitor will show the output data, and the
steam sensor will read the analog signals at the signal end. The more the
immersed area of the module, the larger the analog value.

As shown below;
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r o+ 2 & A Q Q) (G = 2O
Mode New Load Zsve Flash  Files REFL Flotter Zoom—in  Zoocmout Theme Check Tidy Help Quit

Froject 10: Drop sensor. pw X

from microbit Ampert =+

val = @
display.show{Image . HAPFY )

. while True:
val ping.read_analog ()
printi"value:", wval}
sleep(l00)

BEC micro:bit REPL

VarLue [ §
value: 853 Fay
value: 8356
value: 8359
value: 859
value: 861
value: s&@
value: 861
value: 8&2
value: 8635

BEC micro:bit # lal

Project 11: Rains Alarm

(1)Project Introduction

Steam Sensor is a wide range of applications, such as raining alarm,
automotive automatic scraping system, intelligent lighting system, and
smart sunroof system. In the previous project experiment, we already know
the working principle of Steam Sensor, then in this project experiment, we

combine Steam Sensor, Micro:bit, and yellow LEDs, making a simple rain
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alarm.
(2)Test Code:
Micro:bit Micro:bit Yellow
Steam
Expansion Expansion LED
Sensor
Board Board Module
GND G GND G
3V3 Vv 5V V
S (0) S S (16) S

Enter Mu software and open the file “Project 11: Rains Alarm.py” to import

code: (How to load the project code?)

ECKSTEIN
KOMPONENTE

File Route File Name
Type
Python | KS4027 folder/Python | Project 11: Rains
file Tutorial/Python Alarm.py
Code/Expansion Project
Code/Project 11 Rains

Alarm

You can also input code in the editing window yourself.
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(note:all words and symbols must be written in English)

ﬁ9 Vi 0beta.2 - Project The rain warning.p — O
P+ &) & o B @3 & (@ @ (¢ (&) (= (2) 0

Mode New Load Zsve Flash  Files REFL  Flotter Zoom—in  Zoomout Theme Check Tidy Help Quit

Froject 11: The rain warning pw x
from microbit Ampert = a
import music
display.showi{Image . HAPFY )

pinle.write_digital (@]

while True:

if pind.read_analogi) = Lod:
music.play ("C5z4")
pinlc.write_digital(l)
sleep(l00)
music.reset{)
pinlé.write_digital (@)
14 sleep (100}
music.play ("C5:4")
pinle.write _digital (1}
sleep(l0Q)
music.reseti})
pinlc.write_digital (@)
sleep(l00)
else:
music.reseti)
pinlé.write_digital (@)

T
BEC micro:bit * 0

Click “Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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rF |+ () (&) B @) M| (@) @) (&) |d]l=)(?2)|O

Mode New Load Zave Flash  Files REFL Plotter Zoom-in  Zoomout Thems Check Tidy Help Quit

Project 11: The rain warning py x
i from microbit Amport « a

: Amport mUsTo
dizplay.show{Image.HAPPY )

pinlé.write_digital (@)

while True:

if pind.read_analog() = 50
music.play ("C5:4")
pinlé.write_digitalil)

I sleep(10ad)

12 music.reseti)

13 pinlc.write_digital{@)

14 sleep(l0ad)

g music.play {"C5:4")

pinlec.write_digital{l)

sleep(10a)

music.reseti)

18 pinlec.write_digital (@)

20 sleep(10a)

21 else:

22 mu=ic.rezeti)

Ex pinlé.write_digital({@)

v
BEC micro:bit # o

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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r(+) (2 &) |s)|e) (=)

Uode New Load Eave Flszh § Files REFL

Froject 11: The rain warning. pyr
from microbit Ampert =+
import music
display.show{Image.HAPFY )

pinlc.write_digital{a)

: while True:

if pind.read_analog() > LGG:
music.play ("C5:4")
pinle.write_digital(l)
sleep(lo@)
music.reset()
pinlé.write_digital{a)
i sleep(1lG0)
music.play ("C5:4")
pinlé.write_digital(l)}
sleep(lo@)
music.reset()
pinlé.write_digital{a)
sleep(laa)
else:
music.reset()
pinlé.write_digital{a)

(3)Test Results:

~
BEC micro:hit # ¢

Upload the test code to the micro:bit, plug in power, dial the DIP switch to

ON and press “1” on the rocket switch.The micro:bit will show smile

expression. When the detected analog signals are more than 500, the

micro:bit will emit  “tick, tick” and the yellow LED will flash. Otherwise, no

sound and LED is off.
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Project 12: Analog Gas (MQ-2) Sensor

(1)Project Introduction

This gas sensor is used for household gas leak alarms, industrial
combustible gas alarms and portable gas detection instruments. Also, it is
suitable for the detection of liquefied gas, benzene, alkane, alcohol,
hydrogen, etc.,

The MQ-2 smoke sensor can be accurately a multi-gas detector, with the
advantages of high sensitivity, fast response, good stability, long life, and
simple drive circuit.

It can detect the concentration of flammable gas and smoke in the range of
300~10000ppm. Meanwhile, it has high sensitivity to natural gas, liquefied

petroleum gas and other smoke, especially to alkanes smoke.

It must be heated for a period of time before using the smoke sensor,
otherwise the output resistance and voltage are not accurate. However, the
heating voltage should not be too high, otherwise it will cause internal

signal line to blow.
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It belongs to the tin dioxide semiconductor gas-sensitive material. At a

certain temperature, tin dioxide adsorbs oxygen in the air and forms

negative ion adsorption of oxygen, reducing the electron density in the

semiconductor, thereby increasing its resistance value.

When in contact with flammable gas in the air and smog, and the potential

barrier at the grain boundary is adjusted by the smog, it will cause the

surface conductivity to change. With this, information about the presence

of smoke or flammable gas can be obtained. The greater the concentration

of smoke or flammable gas in the air, the greater the conductivity, and the

lower the output resistance, the larger the analog signal output. In addition,

the sensitivity can be adjusted by rotating the potentiometer.

(2)About Analog Gas Sensor (MQ-2):

Working 3.3-5V
Voltage:

Working 160mA (DC5V)
Current:

Working 0°C ~ 40°C
Temperature:

VCC
R5
0603 1K

o ~LED2
A0 [0603 Red

Do

4
3
2 —| VO
1
4

A

VC©

—| VER1 R1
Adjustable potentiometer1 0K
3

vCC

0603

=2
=
—

A0 2 |
1 3
E

= Ul

GND BA10393F S
VCC

L s

AD 2

1
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Control Port: | Digital and analog

output

Detection 300-10000ppm

concentration: | (combustible gas )

Rake Ratio: <
0.6(R3000ppm/R10
00ppm C3H8)

Sensitivity: Rs(in
air)/Rs(1000ppmiso

butane)>5

Sensitive 2K Q -20K Q (in
Resistance (Rs) | 2000ppm C3H8)

Features:

(1) Have a signal output instruction.

(2) Dual-channel signal output (analog output and TTL level output)

(3) TTL output effective signal is Low Level. (When the Low Level is output,
the signal light will be on)

(4) The analog output is 0 ~ 5V voltage. The higher the concentration, the
higher the voltage.

(5) a good sensitivity to liquefied gas, natural gas and urban gas.

(6) Have long-term life expectancy and reliable stability
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(7) Fast response recovery.

(3)Test Code:
Micro:bit
Analog Gas
Expansion
(MQ-2) Sensor
Board
GND G
5V \Y
S (1) D

Enter Mu software and open the file “Project 12: Analog Gas (MQ-2)

Sensor.py” to import code: (How to load the project code?)

File Route File Name
Type
Python | KS4027 folder/Python | Project 12: Analog Gas (MQ-2)
file Tutorial/Python Sensor.py
Code/Expansion Project
Code/Project 12: Analog Gas
(MQ-2) Sensor

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)
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| @ Mu1.1.0.beta.2 - Project 12: Analog gas

2 A0-2) sensor.p — O >
r)|(+) L) (&) (S M Q Q ¢ w = ? O
Mode New Load Zave Flazth  Files REFL Plotter Zppm-in  Zoomout Thems Chack Tidy Help Quit
Project 12: #naloz zas (MI-2)] sensor.py o
from microbit Ampert +
dizplay . show{Image.HAPPY )
i
: while True:
val = pinl.read_digital()
printi"digital =1gnal:", wal}
sleep{100)

BEC micro:bit # a

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@® Mu 1.1.0.beta.2 - Project 12: Analog gas (MQ-2 _E"_Z o - - O *
r (+) (L) (&) (S M Q Q Gl =) (2O

Mode New Losd Zave Flazh  Files REPL Plotter Zoom-in  Foom—out Theme Check | Tidy Help Quit

Froject 12: #naloz zas (MO—2) senseor. pw X

from microbit Amport =

display.showi{Image.HAPPY
i
: while True:
val = pinl.read_digital(}
printi"digital =ignal:", wval)
Sleep(180)

BEC micro:hit # 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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Mode New Load Zave Flash | Files REFL  PFlotter oar-in Them Check  Tidy 1p Qui

Froject 12: Analog zas (M3-2) sens M x
from microbit Amport +

display.show(Image.HAPPY)
- while True:
val = pinl.read_digital()

| = print{"digital signal:",
sleep(1l0@)

(4)Test Results:

vall

BEC micro:bit * ﬁ

Upload the test code to the micro:bit, plug in power and dial the DIP switch

to ON. Then the micro:bit will show smile expression.Click “REPL” and then

press the reset button on the back of the board.

(How to download?

How to quick download?)

When the gas sensor detects no flammable gases, the serial monitor prints

1. While when you turn on a fire lighter near it, it detects gases, the serial

monitor prints 0 and the red indicator on the module lights up as shown

below:

(By the way, the sensitivity of this sensor can be adjusted by rotating the
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®
| (+)(2) (&) & B|a)]| ) | (@) (@) (¢ (=) (2) (o

Mode New Load Eave Flash  Files REPL Plotter Zoomin  Zoom—out Theme Chack Tidy Hzlp Quit

! Project 12: Analoz gas (MI—2) =sensor.py b
I from microbit Amport « ay

dizplay . =how{Image . HAFEY )
i
while True:
val = pinl.read_digital{}
print{"digital =ignal:", wval} |
sleep( 16@) v

| BBC micro:hit REPL
L

|digital signal:

|digital signal:

|digital signal:

|digital signal: & |
|digital signal: @
|digital signal: @
:djgjtal signal: ? |
|digital signal: @

|digital signal: @ |
|digital signal: @

|digital signal: @& |

digital signa t7|
BEC micro bit # Q |

H - b

Project 13: Gas Leakage Detector

(1) Project Description:

This MQ-2 gas sensor is used for household gas leak alarms, industrial
combustible gas alarms and portable gas detection instruments. And it is
suitable for the detection of liquefied gas, benzene, alkane, alcohol,

hydrogen, etc., and widely used in various fire alarm systems. It can be

2
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accurately a multi-gas detector, and has the advantages of high sensitivity,

fast response, good stability, long life, and simple drive circuit.

It can detect the concentration of flammable gas and smoke in the range of
300~10000ppm.Meanwhile, it has high sensitivity to natural gas, liquefied
petroleum gas and other smoke, especially to alkanes smoke.

We will make a gas leakage detector with a MQ-2 gas sensor, a yellow LED

and a 1602 LCD.

(2)Test Code:
Micro:bit Micro:bit Yellow
Analog Gas
Expansion Expansion LED
(MQ-2) Sensor
Board Board Module
GND G GND G
5V \Y, 5V Vv
S (1) D S (16) S

Enter Mu software and open the file “Project 13: Gas Leakage Detector.py”
to import code:

(How to load the project code?)

File Route File Name
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Type
Python | KS4027 folder/Python | Project 13: Gas Leakage
file Tutorial/Python Detector.py
Code/Expansion Project
Code/Project 13 Gas

Leakage Detector

You can also input code in the editing window yourself.

(note:all words and symbols must be written in English)

®
"+
Mode Nezw

Froject 13: Gas leak detector.pyw

L (&S

B @ MW

Load Save Flazth  Files REFL

i from microbit Ampert
amport music

def

LCD_T2C_ADDR=0x27

class LCD1GEZ():
def

_dnit__(self):
self.buf = bytearray(l)
self.BK = Gx0O8
self . RS = GxO0
self.E = Oxidd
self.setomd(Gx3d)
sleep(5)
self.send(0x20)
sleep(5)
self.send(@x20)
sleep(5)
self.setomd(Ox28)
self.setomd(OxaC)
self.setomd(OxEG)
self.setocmd(Oxd1)
self.versjon="1.0"

setRegiself, dat):
self.buf[a] = dat
T2c.write(LCD_I2C_ADDR,
sleep(l)

self

Flotter

LUt

Q

Zoom—in

Q

Zooaout

&

Thems

]

Check Tidy

=)(2

Help

O
Quit
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(2

Bl

62

63

64

B

)

65

def

def

def

def

def

fef
?ef
9ef
fef

def

def

sendiself, dat):
d=dat&ixFo
d|=self.EK
d|=self.RS
self.setReg(d)
self.setReg(d|ox64d)
self.setReg(d)

setcmdiself, cmd):
self.R5=0
self.send{cmd)
self.send{cmd<<d)

setdatiself, dat):
self . R5=1
self.zend{dat)
self.send{dat<<d)

cleari{self):
self.setomdil)

backlight(self, onj:
af on:
: self.BK=0xG8
else:

self.EBK=0

self.setcmd(6)

ohiself):
self.zetomd (OxEC)

off{self):
self.setomd(OxEE]

shl{self):
self.zsetomd(Gx1E]

shr(self):
self.setcmd (Gx1C)

char (self, ch, x=-1, y=08):

1f x»=0:
? a=0x80
if oy=0:
j a=axcn
;E|+=J(
i self.zetcmda)
self.setdatich)

puts(self, s, x=0, y=0):
if len(s)=0:

self.char{ord(s[@]),x,y)
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display
pinla.wr
1 = LCP1
l.clear(
while Tr

if p

for 1 4n range{l, len{s)i:
' self.chariord(s[1]))

Lshow(ITmage . HAPPY ) |

Tte_digital(d)

ue
Tnl.read_digital() == o:
lL.puts{"MQ-2:", 1, @)
l.puts("gas leakage", 1, 1)
musTo. play ("C4r4M)
pinlc.write_digital{l}
sleep(100)

misTc, reseti)
pinlc.write_digital{@}
sleep(100)

else:

lL.clear ()
mu=ic.rezseti])
pinle.write_digital{d)

Ay
BEC micro:hit # 0

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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@ Mu 1.1.0.beta.2 - Project 13: Gas leak detector.py

&

s o)

+ £

New Load Eave

REFL

F

Unde Flash  Files

Froject 13: Gazs leak detector.py x

i froem microbit Ampert *
: Amport muUsic
o LCD_TI2C_ADDRE=0x27

- class LCDIGOEZ () :

& def __Init__iself):

7 self.buf = bytearray (1)
5 self.BK = Gx08

5 self RS = Gx00

10 self.E = dxid

1 self.setomd (Gx23)
sleep (k)
self.send(0x20)
sleep(5)

15 self.zend(Q0xz0)
sleep(5)
self.zetomd (OxZ8)
self.zetomd (OxaC)
self.zsetomd (GxEE5)
self.setomd (GxE1)
self.version="1.@"

2

21

22

) def setRegiself, dat):
24 self.buf (@] = dat
5 T2c.write(LCD_I2C_ADDR,

sleep(l)

25

an

Q

Eppm—ouwt

¢

Thems

A

Flotter

@

Zoom—in

self.buf)
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(2]

6l

62

63

64

BE

def

def

def

def

def

fef
?ef
9ef
?ef

def

def

sendi{self, dat):
d=dat&oxFa
d|=self.BK
d|=self. RS
self.setReg(d)
self.setRegid|dxd4]
self.setReg(d)

setcmd{self, cmd):
self. R5=0
self.send{cmd)
self.send{cmd<<d4)

setdat(self, dat):
self.R5=1
self.=end{dat)
self.sendidat<<d)

clear({self):
self.setcmdil)

backlight(self, onj:
if on:
_ self . BK=0x08
else:

self,.BK=0

self.setomd (@)

on{self):
self.setomd{GxaC)

off(self):
self.setomd{GxEE)

shl{self):
self.setomd{Gxl8)

shr({self):
self.setomd{Bx1C)

char(self, ch, x=-1, y=0):
if x>=0:

? a=@xEo

if y>0:

: a=0xCo

a+t=x

: self.setcmdia)
self.setdat(ch)

puts (self, s, x=0, y=0):
1f len(=)=0:

self.char{ord(s[8]),x,v)
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' for 1 14n range{l, leni{s)):
{ self.char{ordi{=s[i])}
1 |
display . show(Image . HARPY ) [
= pinlée.write_digital (@)

1 = LCD1GG2 ()

l.clear ()

while True:

if pinl.read_digitali) == o:
l.puts{"M@-2:", 1, @)

[ = l.putsi"gas leakage", 1, 1)

52 musTe.play ("Cdd™)
pinlc.write_digitalil)
54 slespi 1)
music.rezeti})
pinlé.write_digitalid)
slecpi 1o

else:

l.clear ()
music.rezeti})
pinlé.write_digitalid)

vy
BEC micro: bit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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Froject 13: Gas leak detector.py o

i from microbit Ampert « a

: Ampert music

1 LCD_I2C_ADDR=Gx27

£l

- class LCD1GGZ():

- def __init__{self):

7 self.but = bytearrayi(l)

5 self.BK = Ox08

5 self . RS = Ox00

19 self.E = 0Ox04

1 self.setomd (Bx33)

12 sleepih)

1 self.send(0:20)

14 sleep(s)

15 self.send(0x20)

16 sleepih)

17 self.setomd (Gx28)

13 self.setomd (Gx0C)

19 self.setomd (GxEE)

20 self.setomd{GxEl)

21 self.version="1.a"

22

2 def setRegiself, dat):

24 self.but[o] = dat

5 T2c.write(LCD_I2C_ADDR, self.buf)

b sleepil)

b1 |

bE def sendiself, dat):

1 d=dat&oxFa

3 d|=self.BK

al d|=self.RS

3z self.setRegid)

1 self.setRegid|oxad)

11 self.setRegid)

1

16 def setcmdiself, cmd):

ar self.R5=0

18 self.sendicmd)

28 self.sendicmd<<4)

40

il def setdatiself, dat):

12 self.R5=1

1 self.sendidat)

44 self,zendidat<<d)

Lk

16 def cleariself):

0 : self.setcmdil)

45

1 def backlightiself, onj:

0 E if on:

: .| self.BK=0x08

a2 E else:

u .| self.BK=0
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54 E éelf.SetcmdQGJ
55 def on(self):

{ self.setomd(@xac)
59 def offiself):
5 § self.setcmd (Gx08)
&l .
62 def shliself):
P § self.setomd(@x18)
64
65 def =hr{self):
" ; self.setcmd (@x1C)
&7
68 def chariself, ch, =x=-1, y=0):
68 1if x>=0:
" § a=0x86
I if ye2o:
2 ; ; a=@axCo
73 ;-]+=J(
o : self.setcmd(a)

self.setdat(ch)

76

def putsiself, s, x=0, y=0):
o 1f len(s)=0:
73 § self.chariordi{s[0]),%x,y)
a0 E for 1 an range{l, len{s)):
o § : self.char(ordis[i]))

= display.show(Image.HAPEY )
= pinle.write_digital(@)

s L o= LCD1EGZ ()

s L.clear()

= while True:

a9 af pinl.read digital{] == @:
EN L.puts{"MQ-2:", 1, @)
{ = l.putsi"gas leakage", 1, 1)
52 music.play ("C4:4")
53 pinlé.write_digital{l)
54 sleep(1aad)
R music.reset()
9% pinlé.write_digital(@)
57 sleep(lad)
95 else:
13 l.clear()
Loa music.reset(}
Lol pinlé.write_digital(@)
L2

A
BEC micro:bit # o

(3)Test Results:
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Upload the test code to the micro:bit, plug in power, dial the DIP switch to

ON and press “1" on the rocket switch.

The micro:bit will show a smile image. Make a fire lighter close to the gas
sensor, 1602 LCD will display “MQ-2" at the first row and show “gas
leakage” at the second row. At same time, it will emit “ticktick” sound

and LED will flash.

Project 14: Multiple Functions
(1)Project Description:
The final lesson is the combination of all modules and sensors. It is an

analog smart home.

(2)Test Code:
Enter Mu software and open the file “Project 14: Multiple Functions.py”
to import code:

(How to load the project code?)

File Route File Name
Type
Python | KS4027 folder/Python | Multiple Functions
file Tutorial/Python
Code/Expansion Project
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Code/Project 14: Multiple

Functions

You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)

® o

r.‘l

Mode

M- Q Q &

Theme

REPL

+) (L) (&) (S

Nezw Load EZave Flash  Files Plotter Zoom-in  Zeom—out

Froject 14: multi—function. pyw b4

from microbit impert *
import mUsc
import neopixel
LCD_I2C_ADDR=0x2T]
display.show(Image.HAPPY )
pinlé.write_digital{@)
np = necpixel.MecPixel{(pinld, 43
class LCDL1GEZ2():

def

_Tnit__(self):
= bytearray (1)
axo8

self.buf
self.BK =
self. RS = GxoE0
self.E = Gx04
self.zetomd{Ox33)
sleep(5)
self.send(0x30)
sleep(5)
self.zend(@x20)
sleep(s)
self.zetomd{Ox28)
self.cetomd (GxEC)
self.setomd {Ox0G6)
self.zetomd{OxE1)
self.version="1.0"

— O ot
= ? (V]
Tidy Help Quit
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24

Bl

&2

63

64

BE

def

def

def

def

def

def

?ef
9ef
?ef
9ef

def

setReg (self, dat):

self.buf[6] = dat
T2c.write{LCD_T2C_ADDR, self.buf)
sleepil)

zend{self, dat):
d=dat&ixFo
d|=self.BK
d|=self.RS
self.setReg(d)
self.setRegid|@xod)
self.setReg(d)

setomd (self, cmd):
self.R5=0
self.=endicmad)
self.send{cmd<<d4)

zetdat(self, dat):
self.R5=1
self.sendidat)
self.sendidat<<d)

clear{self):
self.setcmdil)

backlightiself, on):
if on:

' self.BK=0x08
else:

: self.BK=0
éelf.Setcmd(@)

oniself):
self.zetomd(GxaEC)

offiself):
self.setomd(OxGEE)

shliself):
self.setcmd(Gxl&)

shr({self):
self.setcmd (Bx1C)

char (self, ch, x=-1, y=0):
if x>=0:
5 a=0x80

if oyro:

; a=0xCo

at=x
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9

Bk

1|

82

83

B4

o

6

87

55

B9

ik

L]

52

93

54

96

a7

98

55

Lo

Ll

a2

L]

L

L]

Ll

L2

: self.setomd(a)
self.setdatich)

def putsiself, s, x=0, y=0):

if len(=)=0:

: self.chariord(s[@]),x,y)
for 1 in range(l, len{sj):

: self.char{ord{s[1]))

class Servo:
def __init__iself, pin, Treg=50, min_us=600, max_us=2400, angle=180):
self.min_us = min_us

self.max_uUs = max_us

self.us = 0@

self.Treq = Treq

self.angle = angle

self.analog_period = @

self.pin = pin

analog_period = round(i{l/self.freq) * 1020} + hertz to miliseconds
self.pin.set_analog_periodi{analog_period)

def write_usiself, us):

U= = min{self.max_us, maxi{self.min_us, usj)
duty = roundius = 1024 + self.freq // 1006003)
self.pin.write_analog (duty)

sleep(loo)

self.pin.write_analog(@)

def write_anglei{self, degrees=None):
: if degrees s MNone:
' degrees = math.degrees{radians)
degrees = degrees % 360
total_range = self.max_us - self.min_us
us = self.min_us + total_range + degrees // self.angle
: self.write usius)
1 = LCD168z2 ()
T.cleari)
Servo(ping) . write_angle(90)
Servo(ping).write_angle(d)
display.show(Image.HAPFY )
pinlz . write_digital (@)
pinl2.write_digital (@)
np.clear()
while True:
af pinG.read_analog() = 400
' for pixel_idl an rangei@, len{npli):
' nplpixel_ddl] = {255, @, @)
{ np.showi)
sleep(l003)
for pixel_id2 an rangei@, len{npli):
' nplpixel_id2] = (255, 165, @)

ECKSTEIN
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123

12%

Lag

Laz

13%

L4

142

LG

L&l

162

153

154

if pinl.read_digital()

{ np.showi)

Sleep(1080)

for pixel_id3 4n range(d, leninp)):
nplpixel_id3] = {255, 255, @)
np.showi)

Sleep(1000)

for pixel_idd 4n rangeid, leninp)):
nplpixel_td4] = {8, 255, 0)
np.showi)

sleep (10067

for pixel_id5 4n range(@, leninp)):
nplpixel_Td&5] = (@, @, 255)
np.showi)

sleep(lG0a)

for pixel_idé an range{d, len{npj):
nplpixel_dd&e] = (75, @, 138)
np.showi)

Sleep(1080)

for pixel_1d? 4n range(d, leninp)):
nplpixel_Td7] = (238, 138, 238)
np.showi)

Sleep(1000)

for pixel_id® 4n rangeid, leninp)):
nplpixel_Td8] = {160, 32, 240)
np.showi)

sleep (1000

for pixel_1d9 4n range(@, leni{np)):
i nplpixel_1d9] = (255, 255, 2G5}
sleepila@n)

np.clear ()

sleep(l00@)
Servo(pin9) . .write_angleid)
sleep(3000)
Servo(ping).write_angle(120)
sleep(3000)

pinl2 . write_digital(l)
pinl3.write_digital({@)

sleep (5000

else:

music.reset()
pinle.write_digital(@)
Servo(pin9) . .write_angle (9]
sleep(20@)
Servo(ping) . write_angleid)
sleepi2ad)
pinlz. write_digital{@)
pinli.write_digital(@)
np.clear()

== @:
T.put={"Mo-2:", 1, @)
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lL.putsi{"gas leakage", 1, 1)
mustc.play ("C5:4")

73 pinlc.write_digitalil)

a sleep(laoa)

5l music.reset()
pinlc.write_digital(@)

54 music.play ("C5:4")

1

1

1

1

1

182

152 sleep{lad)
1

1 pinle.write_digitalil)
1 sleep(lad)

1 music.rezet ()

1

pinlé.write_digital(@)

159 sleep(200)

19 else:

131 L.clear(]

132 music.reset()

193 pinlc.write_digital(@)

A
BEC micro:bit # 0

Click “"Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.
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E.E‘) Mu 1.1.0.beta.2 - Project 14:  multi-function.py
rF (+)(L) (&) (&) (=) (=
Mode New Lead  Save Flash Files  REFL

Project 14: multi—function pyr X

v from microbit Ampert *

: ampeort music

1 Amport neopixel

s LCD_I2C_ADDE=Gx2T

: display.show(Image.HAPFY )

& pinlé.write_digitalio)

:onp = neopixel.NeoPixelipinld, 4)
s class LCD1GGZ{):

3 def

__dnTt__(self):
self.but = bytearrayil)
self.EBK OxEs
self. RS (B a
self.E = GOx04
self.setomd(Gx33)
sleep(5)
self.zend(Gxid)
sleep(5)
self.send(Gx2a)
sleep(5)

10

21

12

23

24

self.
self.
self.
self.
self.

setomd (Gxz8)
setomd (OxaC)
setomd (GxE6)
setomd(GxEl)
version="1.a"

5 def

al def

setReg(self, dat):
self.buf[@] = dat
i2c.write(LCD_I2C_ADDR,
sleepil)

zendi{self,
d=dat&ixFo
d|=self.EK
d|=self.RS
self.setReg(d)

self.setleg (d|Gxad)
self.setReg(d)

dat):

18 def setcmd{self, cmd):
1 self.R5=0
1l self.send{cmd)
12 self.sendi{cmd<<d)
13
1 def =setdat{self, dat):
1 self.R5=1
15 self.=end{dat)
17 self.sendidat<<d)
i

clear (self):

1 def

self.setcmd (1)

A Q
Plotter Zoom—in
self.buT)

Q

Zoomout

¢

Theme
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B

&l

[

63

64

22

i

65

LD

g1

82

83

84

o

8

£

EL)

i

31

32

33

34

L

8

39

Lo

LEl

clas

def backlightiself, on):
5 1f on:
j self.BK-0x0E
else:
j self.BK=0
éelf.aetcmdﬁ@j

def on(self):
: self.setcmd (GxO0)

def off(self):
5 self.setomd(@x08)

def shliself):
i self.setomd(0x18)

def shriself):
5 self.setomdi{Gx1C)

def chari{self, ch, x=-1, y=08):
if x>=0:
f a=0x80

if y>0:

: a=8xCo

a+=x

{ self,.zetcmdia)
self.zetdat{ch)

def putsiself, s, x=0, y=0):

if len(s)>0:

' self.char(ord(s[0]),x,y)
for 1 in range{l, len{sj):

; j self.char(ord(s[1]))

s Servo:

def __Tnit__(

self.min_us = min_us

self.max_us = max_us

self.us = 0@

self.freq = freq

self.angle = angle

self.analog_period = @

self.pin = pin

analog_period = round{{1l/self.freq] « 1000)

self.pin.set_analog_periodianalog_period)

def write us({self, uUs):

U= = min{self.max_us=, maxiself.min_us, u=ij
duty = round(us * 1024 + self.freq // 1000008)
self.pin.write_analog (duty)

sleep(l00)

(self, pin, Treq=50, min_us=:c00, max_us=2400,

¢+ hertr

angle=180) :
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La2

Lea

Lk

Log

Lo

L

L2

129

13

132

134

138

135

L4

14l

142

143

144

self.pin.write_analogid)

def write_angle{self, degrees=None):
5 if degrees is Hone:
f degrees = math.degrees{radians)
degrees = degrees % 3160
total_range = self.max_us - self.min_us
us = self.min_us + total_range *= degrees // self.angle
i self.write_usius)
1 = LCDl&az ()
L.clear ()
Servo(ping) .write_angle(90)
Servo(ping) . .write_anglei0)
display.show(Image.HAPPY )
pinl2.write_digitali@)
pinl3.write_digitalio)
np.clear()
while True:
Af pinG.read_analog() = 400;
for pixel_ddl an rangei{d, len{np)):
: nplpixel_ddl] = (255, @, @}
i np.showi )
sleep(1068)
for pixel_dd2 an rangeid, len{np)):
' nplpixel_Jd2] = (255, 165, @)

{ npE . show ()

sleepileoaad)

for pixel 7d2 4n rangeid, leninp)i:
nplpixel_id3] = (255, 255, @)
np.show ()

sleep(l0aad)

for pixel_1idd 4n rangeid, leninp)):
nplpixel_td4] = (@, 255, G)

npE . show ()

sleepileoaad)

for pixel _7d5 4n rangeid, leninp)i:
nplpixel_id5] = (@, @, 255)
np.show ()

sleep(l0aad)

for pixel_1id& 4n rangeid, leninp)):
nplpixel_dd&] = (75, @, 13@)

npE . show ()

sleepileoaad)

for pixel 7d7 4n rangeid, leninp)i:
nplpixel_1d7] = (238, 138, 23i8)
np.show ()

sleep(l0aad)

for pixel_1d® 4n rangeid, leninp)):
nplpixel_dds] = (166, 32, 24a)
npE . show ()
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152 sleep(l0ae)

153 for pixel_1d9 in rangeid, leninpl):
154 E nplpixel_id9] = (255, 255, 255)
- sleep(1000)

136 np.clear()

157 sleep(l0QQ)

158 Servol(pin9) . .write_angle (@)
138 sleep(2080)

160 Servo(pin8).write_angle{12a3)
161 Sleep(2000)

162 pinlz.write_digital(l)

153 pinla3.write_digital{g)

164 sleep(5080)

15 else:

166 music.reset()

167 pinlc.write_digital (@)

158 Servol(ping) . .write_angle(90)
158 sleep(200)

17 Servo(ping) .write_angle(@)
I Sleep(200)

Iz pinl2.write_digital (@)

173 pinl3.write_digital (@)

174 np.cleari)

17 if pinl.read_digitali{) == a:

176 § L.puts("MQ-2:", 1, @)

17 l.puts("gas leakage", 1, 1)
178 music.play ("C5:4")

173 pinle.write_digital(l)

180 Sleep(log)

151 music.reset()

152 pinle.write_digital{a)

153 sleepilEd)

154 music.play ("C5:4")

183 pinle.write_ digital(l)

186 Sleep(log)

187 music.reset()

155 pinle.write_digital{a)

158 sleepi200)

134 else:

131 L.clear()

152 music.reset(})

193 pinlc.write_digital (@)

A
BEC micro:hit * 0

If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.
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Froject 14: multi—function py
o from microbit dmpert + a

: Ampert music

1 ampert neopixel

+ LCD_I2C_ADDR=Gx2T

o display.show(Image . HAPPY )

s pinleo.write_digitalia)

»onp o= neopixel.MeocPixel{pinld, 4)
: class LCD1GE2():

3 def __init__i{self):

1 self.buf = bytearrayi{l)
1 self . BK = @x08

12 self RS = @x00

13 self.E = GOxdd

14 self.setomd (Gx33)

15 sleep(5)

16 self.send(Gx30)

17 sleep(E)

18 self.send(Qxz0)

13 sleep(t)

2 self.setomd (Gx28)

21 self.setomd (GxaC)

1 self.zetomd (OxEE)

2 self.setomd (GxE1)

4 self.versfon="1.0"

25

2 def setReg(self, dat):
) self.buf[@] = dat
5 T2c.write{ LCD_T2C_ADDR, self.buf)
15 sleepil)

k1

al def zend{self, dat):

1 d=dat&ixFo

3 d|==self.EK

M d|=self.RS

35 self.setRegid)

T self.setReg(d|@xdd)
3 self.setReg(d)

1

1 def zetcmdi{self, cmd):
1 self.R5=0

il self.=end{cmd)

1 self.send{cmd<<4)
13

1 def =etdatiself, dat):
15 self.R5=1

15 self.zend{dat)

1 self. zend{dat<<4)
45

18 def clear(self):

0 . self.setcmd(1)
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52

&3

&4

BE

68

=)

1

8l

82

83

84

-1

86

EEl

a3

kY

g1

92

93

94

L

93

93

Lo

[
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def backlight(self, on):
! if on:
: self.BK=0x08
else:
i self.EK=0
self.setcmd (@)

def on(self):
i self.setocmd{GxOC)

def off(self):
{ self.setcmdi{GxE8)

def =hl(self):
? self.setcmd(Gx18)

def =hr{self):
{ self.setomd{Gx10)

def chariself, ch, x=-1, y=0):
1f xe=i@:
{ a=AxEn

if y>0:

: a=0xC0

at=x

: self.setcmd(a)
self.setdat(ch)

def putsiself, s, x=0, y=0):

1if len(=)=0:

' self.chariord(s[0]),x,y)
for 1 4n range(l, lenis)):

5 j self.char{ordis[7]))

s Servo:

self.min_us = min_us
self.max _us = max_uUs
self.us = @
self.freq = freq

self.angle = angle

self.analog_period = @

self.pin = pin

analog_period = roundi(1l/self.freq) + 1000
self.pin.set_analog_period{analog_period)

def write usi(self, us):

s = min{self.max_us, max{self.min_us, usjj
duty = roundius += 1024 + self.freq // 1000020)
self.pin.write_analog{duty)

sleep(l00)

def __init__i(self, pin, freq=50, min_us=600, max_us=24a0,

¢ hertz

angle=180):
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L2

L3

Lird

Lad

LG

Ll

2

Lig

L%

L21

122

123

124

128

113

L3g

L3l

132

L3s

L33

L4d

L42

L44

self.pin.write_analogio)

def write_angleiself, degrees=None):
if degrees is None:
: degrees = math.degrees(radians)
degreez = degrees % 360
total_range = self.max_us - self.min_us
us = self.min_us + total_range + degrees // self.angle
self.write_usius)
1 = LCD1GRZ)
L.cleari)
Servoipin9) .write_angle(9a)
Servoiping) . write_angleid)
display.showi{Image.HAPPY)
pinl2.write_digitali@)
pinl2.write_digitali@)
np.clear()
while True:
if pind.read_analogi) = 400:
for pixel_ddl in rangeid, leninp;):
: nplpixel_1dl] = (255, @, @)
; np.showi()
sleep{l00a)
for pixel_1d2 An rangei{d, leninpjj:
: nplpixel_id2] = (255, 1&5, @)

: np.showi)

sleep(l00a)

for pixel_1d2 An range{d@, leninp)):

nplpixel_1d3] = (255, 255, @)

np.showi()

sleepilood)

for pixel_1dd4 An rangeid, leninplii:

nplpixel_1d4] = (@, 255, @)

np.showi)

sleep(l02a)

for pixel_id5 An range{@, leninpll:

nplpixel_1d5] = (6B, 6, 255)

np.showi()

sleepilood)

for pixel_1d6 Am rangeid, leninplii:

nplpixel_1d&] = {75, @, 138)

np.showi)

sleep(l02a)

for pixel_1d7 An range{d@, leninpll:

nplpixel_Td7] = (238, 130, Z38)

np.showi()

sleepilood)

for pixel_1d8 Am rangei{d, leninplii:

: nplpixel_1d8] = {168, 32, 240)
np.showi)
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152 sleep{l0Ra)

153 for pixel_1d9 An rangei{d@, leninp)):
154 § nplpixel_1d9] = (255, 255, 255)
153 sleep(lo60)

156 np.cleari)

157 sleepilood)

158 Servo(pin9).write_angle(@)
153 sleep{2000)

L6a Servo(ping).write_angle(128)
L6l sleep(2008)

162 pinlz . write_digital(l)

163 pinl3.write_digital(o)

164 sleepi5003)

= else:

L6& music.reset()

167 pinlé.write_digitali@)

163 Servo(pin9).write_angle(98)
Lsa sleep(200)

170 Servoiping) .. write_angleid)
171 sleepi200)

172 pinlz . write_digital (@)

173 pinli.write_digital (@)

174 np.clear()

175 if pinl.read_digital{) == @:

176 é l.puts{"Mg-2:", 1, @)

17 l.putsi"gas leakage", 1, 1)
178 music.play ("CL:4")

17 pinlé.write_digitalil)

158 sleepilao)

151 music.reset()

152 pinlc.write_digital (@)

153 sleep(la0)

154 music.play {"Ch:4")

185 pinlé.write_digitalil)

185 sleep(lao)

187 music.reset()

158 pinlc.write_digital(o)

159 sleep(200)

L9 else:

L1 l.clear ()

1z music.reset()

19 pinlé.write_digital{@)

L34

=
BEC micro:bit # a

(3)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
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ON and press “1" on the rocket switch.The micro:bit will show a smile

image.

When the analog value detected by the steam sensor is bigger than 400,
the 5 WS2812 RGB lights on the 6812 RGB module are all on, displaying in
red, orange,yellow, green, blue, Indigo, violet, purple and white, in loop
way.

Then the window is closed, the door and the fan rotate;

Make a fire lighter close to the gas sensor, 1602 LCD will display “MQ-2"

at the first row and show “gas leakage” at the second row. At same time, it
will emit “tick,tick” sound and the yellow LED will flash. Otherwise,the
speaker makes no sound, the LED reminds off and the 1602LCD displays no

characters.

8.Resources:

https://fs.keyestudio.com/KS4027-4028




