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CHAPTER
ONE

1. DESCRIPTION

Micro:bit, half the size of a credit card, is a micro controller with ARM structure designed by BBC. It is mainly applied
to programming education of teenagers, coming with an on-board Bluetooth, an accelerator, 3 buttons, an electronic
compass and a 5 x 5 LED dot matrix.

To make starters grasp how to program by micro:bit boards, we launch this kit for them. Moreover, this kit consists
of the commonly used resistors, LEDs, digital tubes, sensors and modules. A numerous of experimental courses are
provided to guide you as well. We believe that you will enjoy playing with this micro:bit kit.
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CHAPTER
TWO

2. KIT LIST

When we get the keyestudio Micro:bit premium learning kit, please check whether the listed components are all in-
cluded.

(Note:kit KS4007 isn’t inclusive of a micro:bit board while kit KS4008 contains one)

# Name QTY Picture

0  Micro:bit Main Board V2.0 0 for KS40071 for KS4008

1 Micro:bit T Type Shield 1
ARAARARAARR

2  Red LED 10

3 Yellow LED 10

4 Green LED 10

5 RGB 1
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Table 1 - continued from previous page

# Name QTY Picture

6  Adjustable Potentiometer 1
—
7  Photoresistor 3 ZJ
8  Flame SensorlInfrared receiving triode 1
9  LM35DZ Temperature Sensor 1
S
10 S8050 Triode 1
11 Tilt Switch 2
12 220 Resistor 10 -
-

13 1K Resistor 10 o
14 10 K Resistor 10 =
15 2.4K Resistor 8 Pt

meisg

b

ey

=
16 51 Resistor 5 an
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Table 1 - continued from previous page

# Name QTY Picture

17  Active Buzzer 1

18 Passive Buzzer 1

19 Button Module 4

20 1-Digit Tube Module 1

21  4-Digit Tube Module 1 Keyestudio
22 8*8 Dot matrix 1 C

23 74HC595N Chip 1

24 IR Receiver 1

25 IR Remote Control 1
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Table 1 - continued from previous page

# Name QTY Picture

26 L293D Motor Driver Chip 1
27 ULN2003 Stepper Motor Drive Module 1
28  Water Level Sensor 1
29  Soil Humidity Sensor 1
30 MQ-2 Gas Sensor 1
31 5-wire Stepper Motor 1
32 DS1302 Clock Module 1
33 DHTI11 Temperature and Humidity Sensor 1
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Table 1 - continued from previous page

# Name

QTY Picture

34  PIR Motion Sensor

35 OLED Display Module

36 HC-SRO04 Ultrasonic Sensor

37 Joystick Module

38 Micro Servo

39 1-channel Relay Module
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Table 1 - continued from previous page

# Name QTY Picture

40 Sound Sensor 1
41 Specialized Power Module for Breadboard 1
42  DC Motorwith 2 breadboard lines 1
43 6 AA Battery holder 1
44  Breadboard 1
45 Breadboard Wire 30
46  40pins M-F DuPont Line 1

47 DC 5V Water Pump (with 2 breadboard wires) 1

48  Resistor Color Chart 1
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Table 1 - continued from previous page

Name QTY Picture
49  Fan
50 Plastic Water Pipe
51 2 AA Battery Holder
52 1.5V AA Battery(not included)

53

USB cable
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CHAPTER
THREE

3.INTRODUCTION

(1)What is Micro:bit?

Designed by BBC, Micro:bit main board aims to help children aged above 10 years old to have a better learning of
programming.

It is equipped with loads of components,including a 5*5 LED dot matrix, 2 programmable buttons, an electronic
compass, a Micro USB interface and a Bluetooth module and others. Though it is just the size of a credit card, it boasts
multiple functions. To name just a few, 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.

This new version, that’s version 2.0, of Micro:bit main board has a touch-sensitive logo and a MEMS microphone.
And there is a buzzer built in the other side of the board which 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 the power consumption of battery and it can be entered if users long press the Reset &
Power button on the back of it. More importantly, the CPU capacity of this version is much better than that of the V1.5
and the V2 has more RMA.

In final analysis, the V2 Micro:bit main board can allow customers to explore more functions so as to make more
innovative products.

(2) Comparison between V2.0 & V1.5

13
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Micr? UsSB

Front

Touch sensitive logo Microphone

- LED indicator
- Hole for microphone input

LED matrix 5x5

User buttons

Analogue/Digital I/0 External supply

- Muxable to SPI, UART, 12C - Regulated 3.3V in or
- Motched pads for crocodile clips battery out
- Holes for banana plugs ~ 1
Edge Connector
Power indictator USB activity indictator

Back

Battery connector
- JST connection for 3V

use
“—BLE ANTEMMA -
— MICROPHONE
RESET /&
BATTERY —

Nordic nRF52833 Reset/power
button
-
ST LSM303AGR SoueAss M NXP KL27Z

_ o ~ M - USBinterface chip

Micro:bit main board V2.0

USB connector) (reset bumn) battery socket

(radio & Bluetooth antenna)

25 LED lights

\(edge connector for accessiries}/

Micro:bit main board V1.5
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More details:

PROCESSOR

V1.5

Nordic Semiconductor

v2

Nordic Semiconductor

2.4GHz Radio/BLE Blutooth 5.0

nRF51822 nRF52833
MEMORY 256KB Flash, 16KB RAM 512KB Flash, 128KB RAM
INTERFACECHIP NXP KL26Z, 16KB RAM NXP KL27Z, 32KB RAM
MEMS microphone and
MICROPHONE N/A LED indicator
SPEAKER N/A On board speaker
TOUCH N/A Touch sensitive logo
25pins,PWM,|2C,SPI and Extension interface.
EDGE 3 ring pins for connectin crocodile clips/banana plugs.
CONNECTOR 4 dedicated GPIO
8 dedicated GPIO Notched for easier connection
12C Shared (mux) 12C bus Dedicated 12C bus
WIRELESS 2.4GHz Radio/BLE Blutooth 4.0
Micro USB 5V power supply,
Micro USB 5V power supply, 3V port or battery power supply
POWER 3V port or battery power supply LED Indicator, Power off (push and
hold power button)
CURRENT
AVAILABLE 90mA 200mA
MOTION
SENSOR ST LSM 303
PROGRAMMING
SOFTWARE C++, Makecode, Python, Scratch
SIZE 5cm(W) x 4cm(H)

For the Micro: Bit main board V2, pressing the Reset & Power button , it will reset the Micro: Bit and rerun the
program.If you hold it tight, the red LED will slowly get darker.When the power indicator flickers to darkness, releasing
the button and your Micro: Bit board will enter sleep mode for power saving. This will make your battery more durable.

And you could press this button again to ‘wake up’ your Micro:bit.
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/

(3) Pinout

Micro:bit main board V2.0 VS V1.5

15
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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 V2.0

1. it is recommended to cover it with a silicone protector to prevent short circuit for it has a lot of sophisticated
electronic components.

2. its IO 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.

3. It is recommended to power the main board via the USB interface or via the battery of 3V. The IO 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.

4. When using pins(P3P4P6P7P10)shared with the LED dot matrix, blocking them from the matrix or the LEDs
may display randomly and the data about sensors maybe wrong.

5. The battery port of 3V cannot be connected with battery more than 3.3V or the main board will be damaged.
6. Forbid to use it on metal products to avoid short circuit.

To put it simple, Micro:bit V2 main board is like a micro computer which has made programming at our fingertips
and enhanced digital innovation. And about programming environment, BBC provides a website: https://microbit.org/
code/, which has a graphical MakeCode program easy for use.

17


https://tech.microbit.org/hardware/edgeconnector/
https://microbit.org/guide/hardware/pins/
https://microbit.org/code/,
https://microbit.org/code/,

Micro:bit Starter Kit

18 Chapter 3. 3.Introduction



CHAPTER
FOUR

4.INSTALL MICRO:BIT DRIVER

If you have downloaded micro:bit driver, then no need to download it again. If it is you first time to use micro:bit main
board, then you will have to download the driver.

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

And enter website https://www.dropbox.com/sh/w5Smv8mvvuftiOuj/ AADTFPTV8NBNOIxQj_3TZ8ETa?dI=0
¢ mbed usb 2020 x64 1212.exe

todownload the driver file of micro:bit

19
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CHAPTER
FIVE

5.INSTRUCTIONS

The following instructions are applied for Windows system but can also serve as a reference if you are using a different
system.

5.1 Write code and program

This chapter describes how to write program with the App Micro: Bit and load the program to the Micro: Bit main
board V2.

You are recommended to browse the official website of Micro:bit for more details, and the link is attached below:
https://microbit.org/guide/quick/
Step 1: connect the Micro: Bit main board V2 with your computer

Firstly, link the Micro: Bit main board V2 with your computer via the USB cable.Macs, PCs, Chromebooks and Linux
including Raspberry Pisystems are all compatible with the Micro: Bit main board V2.

Note that if you are about to pair the board with your phone or tablet, please refer to this link: https://microbit.org/
get-started/user- guide/mobile/

Secondly, if the red LED on the back of the board is on, that means the board is powered. Then Micro: Bit main board
V2 will appear on your computer as a driver named ‘MICROBIT". Please note that it is not an ordinary USB disk as
shown below.

21
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o | = | This PC - O x
Computer View b o
1 E » ThisPC » v O Search This PC 0
> Folders (7) .

» 3 Quick access
~ Devices and drives (3)

» [ This PC
en_windows_10_enterprise_ltsc_20 -@- CD Drive (D:) VirtualBox Guest
al .
> o MICROBIT (E) im (C) Qe Additions
[ WM 0 bytes free of 56.9 MB
> & Network MICROBIT (E:)
Mg 539 MB free of 63.9 MB
L
11 items == =

Step 2: write programs

View the link https://makecode.microbit.org/ in your browser;

Click ‘New Project’;

The dialog box ‘Create a Project’ appears, fill it with ‘heartbeat’ and click‘Create ’to edit.

(If you are running Windows 10 system, it is also viable to edit on the APP MakeCode for micro:bit , which is ex-
actly like editing in the website. And the link to the APP is :https://www.microsoft.com/zh-cn/p/makecode-for-micro-
bit/9pjc7sv48lcx ?ocid=badgep&rtc=1&activetab=pivot:overviewtab)

D micro:bit o & Microsoft

My Projects View Al < Import

New Project

22 Chapter 5. 5.Instructions
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P Create a Project @ [x ]

¥
. == Give your project a name.

My Projects  View All X Import

»Code options 9

J

Create v >

Write a set of micro:bit code. You can drag some modules in the Blocks to the editing area and then run your program
in Simulator of MakeCode editor as shown in the picture below which demonstrates how to edit ‘heartbeat’ program .

O micro:bit @& Home «f & Biocks © & 5 Microsoft

' Search.. Q

il Radio

B @ ¢ K C' Loops

H

Logic

Variables

Math

< H

Advanced

& Download S heartbeat

Step 3: download test code

If your computer is Windows 10 and you have downloaded the APP MakeCode for micro:bit to write program, what
you will have to do to download the program to your Micro: Bit main board V2 is merely clicking the ‘Download’
button, then all is done.

23
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If you are writing programs through the website, following these steps:

Click the ‘Download’ in the editor to download a “hex” file, which is a compact program format that the Micro: Bit
main board can read.Once the hexadecimal file is downloaded, copy it to your board V2 just like the process that you
copy the file to the USB driver. If you are running Windows system, you can also right-click and select ‘Send to —
MICROBIT (E:) ‘to copy the hex file to the Micro: Bit main board V2.

* [ @ = | Downloads — O it
Home Share View o
— S ; #» This PC » Downloads v Search Downloads 0

s+ Quick access J microbit-heartbeat hex
[ Desktop - Open with
* Downloads -+ Ea Scan with Windows Defender...
Documents - & Share
| Pictures - Give access to P
I3 This PC Restore previous versions
Send to > Bluetooth devi
= MICROBIT (E) 9 HEroath device
Cist ¢ Compressed (zipped) folder
|_j' Metwark Copy [ Desktop (create shortcut)
=| Documents
Create shortcut o
gz Fax recipient
Delete - . .
| Mail recipient
Rename
- MICROBIT (E:) |
Properties .

1 item 1 item selected 630K

You can also directly drag the “hex” file onto the MICROBIT (E:) disk.

¥ [ = | Downloads - O >
Home Share View 0
&« v A ; » ThisPC » Downloads v Search Downloads 0
[ Desktop L Marmne a Date modified Type Size
!' Downloads =1 7] microbit-heartbeat hex 2020/7/15 16:57 HEX File 631 k8|
@ Documents
= Pictures
E This PC
- MICROBIT (-,
& Network |+ Copy to MICROBIT (E;) |

v £ >

Titem 1 item selected 630 KB =

24 Chapter 5. 5.Instructions



Micro:bit Starter Kit

Home Share WView e

= S ‘v » This PC » Downloads w Search Downloads 2
5 Quick access J microbit-heartbeat .hex
[ Desktop
< Downloads " 38% complete — x
|| Documents
= Pictures Copying 1 item from Downloads to MICROBIT (E:)
38% complete n x
B8 Thiz PC I
- MICROBIT (E2)
More details
oF Metwork
Titem  1item selected 630 KB == =

During the process of copying the downloaded hex file to the Micro: Bit main board V2, the yellow signal light on the
back side of the board flashes. When the copy is completed, the yellow signal light will stop flashing and remain on.

Step 4: run the program

After the program is uploaded to the Micro: Bit main board V2, you could still power it via the USB cable or change
to via an external power. The 5 x 5 LED dot matrix on the board displays the heartbeat pattern.

Power via micro USB cable

25



Micro:bit Starter Kit

*guggﬂnng!nu; Jd

Power via external power3V

Step Sknow about other programming languages
This chapter has described how to use the Micro: Bit main board V2.

But except for the Makecode graphical programming introduced you can also write Micro: Bit programs in other
languages. Go to the link: https://microbit.org/code/ to know about other programming languages , or view the link:
https://microbit.org/projects/, to find something you want to have a go.

5.2 Makecode

Browse https://makecode.microbit.org/ and enter Makecode online editor or open the APP MakeCode for micro:bit of
Windows 10.

an o:b ome . 0

My Projects View All L Import

[+

Mew Project

Tutorials

Prog Q8 o &3,

Flashing Heart Mame Tag Smiley Buttons Dice Love Meter

Click“New Project”, and input‘“heartbeat”then enter Makecode editor, as shown below:

26 Chapter 5. 5.Instructions
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il Radio
B - o « K ' Loops

22 Logic

Variables

Math

< [

Advanced

Z Download W heartbeat a

There are blocks“on start”and‘‘forever”in the code editing area.

When the power is plugged or reset,“on start”means that the code in the block only executes once, while*“forever”implies
that the code runs cyclically.

5.3.Quick Download

As mentioned before, if your computer is Windows 10 and you have downloaded the APP MakeCode for micro:bit
to write programs, the program written can be quickly downloaded to the Micro: Bit main board V2 by selecting
‘Download’.

While it is a little more trickier if you are using a browser to enter makecode.However, if you use Google Chrome,
suitable for LinuxmacOS and Windows 10, the process can be quicker too.

We use the webUSB function of Chrome to allow the internet page to access the hardware device connected USB.
You could refer to the following steps to connect and pair devices.
Device pairing

Connect micro:bit to your computer by USB cable. Click®... ’beside*“Download”and click“Pair device”.

27
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) micro:bit @& Home o

| I .
W

& Download to micro:bit

Z Download heartbeat a

Then click another*Pair deviceas shown below.

O micro:bit @ Home «f & Blocks Microsoft

° EETUEEN PR

Pair device for one-click downloads 0

OCon nect the micro:bit to your e Pair your micro:bit

computer with a USB cable Click 'Pair device' below and select
Use the microUSE port on the top of BBC micro:bit CMSIS-DAP or

the microcbit DAPLink CMSIS-DAP from the list

Z Download W heartbeat m

Then select °BBC micro:bit CMSIS-DPA” and click “Connect”. If “BBC micro:bit CMSIS-DPA”does not show up
for selection, please refer to:https://makecode.microbit.org/device/usb/webusb/troubleshoot

28 Chapter 5. 5.Instructions
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' Troubleshootin... with WebU...

We also provide
KS4007-4008

in the resource link https://fs.keyestudio.com/

What’s more, if you don’t know how to update the firmware of micro:bit, refer to the link:

.~ How to Update the Firmware

https://microbit.org/guide/firmware/ or browse folder we provide.

makecode.microbit.org wants to connect

Then click”Download”. The program is directly downloaded to Micro: Bit main board V2 and the sentence “Download
completed!” appears.
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) microbit @ Home o2

Gy Music
O L=d

all Radio

B - & w K ™ Loops

at

Logic

Variables

Eom

Math

I s Advanced

Download completed!

e - 0o - el o

5.4 Resources and test code

Tools ,test code and other resources can be downloaded via the link https://fs.keyestudio.com/KS4007-4008 and it
contains following files:

30 Chapter 5. 5.Instructions


https://fs.keyestudio.com/KS4007-4008

Micro:bit Starter Kit

Upload ~ Share Create ~
Name T
CGoolTerm
How to Update the Firmware
Micro bit Driver Installation
Projects Code
Troubleshootin... with Webl...

Troubleshootin...MANCE Mode

1O OO OO d

rr - K54007(4008) K...Microbit 1....

5.5 Input test code

We provide hexadecimal code files (project files) for each project.The file contains all the contents of the project and
can be imported directly, or you can manually drag the code blocks to complete the program for each project.

For simple projects, dragging a block of code to complete the program is recommended. For complex projects, it is
recommended to conduct the program by importing the hexadecimal code file we provide.

Let’s take the “Heatbeat” project as an example to show how to load the code.

Open the Web version of Makecode or the Windows 10 App version of Makecode.

2 0.0 0 -

'.II'

"IIII- E B HE R BN

My Projects View Al ~——gp| £ import

+ >

Mew Project

Click “Import File”;
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Import . Q

Import File... Import URL...

Open files from your Open a shared project URL
computer or GitHub repo

Your GitHub Repo...

Clone or create your own
GitHub repository

Open .mked or .hex file Q

Select a mkcd or hex file to open.
Mo file chosen

‘ou can import files by dragging and dropping them anywhere in the editor!

Select™ .../Makecode Code/Project 1_ Heart beat/Project 1_ Heart beat.hex” . Then click “Go ahead”.
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€ Open 4

Y i “ Makecode Code » Project 1_Heart beat w o] 2 Search Project 1_Heart beat

Organize « Mew folder = - 1| 0

Documents o ™

[&] Pictures 4 /o

= This PC
M WPSRIE
j 3D Objects heartbeat.mpd Project 1_Heart
I Desktop y beat.hex 9
File name: ‘ v| AILFil v/
| Open | | Cancel |

Open .mked or .hex file Q

Select a .mked or hex file to open.

Choose File | No file chosen

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

Open .mked or .hex file 0

Select a .mked or hex file to open.

Choose File | Project 1_ Heart beat.hex

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

Go ahaad| Y 4

In addition to importing the test code file provided into the Makecode compiler above, you can also drag the the test
code file provided into the code editing area of the Makecode compiler, as shown in the figure below:
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Praject 1_Heart beat - O
Share View
<« Makecode Code » Project 1_Heart beat v | D O SearchPr...
25 Basic
~
55 ® Input
* == B @ Music
Is * t =
= O Led
its b
heartbeat.mp4 Project 1_Heart -c_Ofr
* beathex C?Q I
" Loops {‘
o/
3 Logic @r
e
S = variables
& Math
its
s “ Advanced
+ Copy
101909 (C:)
x) w

1 selected 142 MB Ezz

After a few seconds, it is done.

() micro:bit  # Home

558 Basic
® Input
&» Music
O

) Led

.all Radio

B & w X " Loops

22 Logic
Variables

B Math

I s Advanced

-~ Og 6o

Note: if your computer system is Windows7 or 8 instead of Windows 10, the pairing cannot be done via Google Chrome.
Therefore, digital signal or analog signal of sensors and modules cannot be shown on the serial port simulator.
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However, you need to read the corresponding digital signal or analog signal. So what can we do? You can use the
CoolTerm software to read the serial port data of the micro:bit. Next chapter is about how to install CoolTerm.

5.6 CoolTerm Installation

CoolTerm program is used to read the data on serial port.

Download CoolTerm program:

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

1. After the download, we need to install CoolTerm program file, below is Window system taken as an example.

2. Choose*“win”to download the zip file of CoolTerm

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

CoolTerm
© win
Linux
© Raspberry Fi
Screenshot
¥ Info
CoolTerm Libs 2020/4/2111:20 File folder
CoolTerm Resources 2020/4/21 11:20 File folder
& CoolTerm.exe 2019/5/17 22:56 Application 5314 KB
%] msvep120.dIl 2019/4/3 14:33 Application extension 645 KB
msvep140.dll 2019/4/3 14:33 Application extension 625 KB
rnsver] 20.dll 2019/4/3 14:33 Application extension 841 KB
D ReadMe.txt 2019/5/18 20:35 Text Docurnent 31 KB
vecorlib140.dl1 2019/4/3 14:33 Application extension 387 KB
veruntirne140.dl| \ 2019/4/3 14:33 Application extension a3 KB
D Windows Systemn Requirements.bet 2018/1,/7 14:29 Text Document 1KE
XojoGUIFramewaorked.dll 2019/4/3 14:33 Application extension 30,801 KB

2Double-click ‘f CoolTerm.exe |
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& Untitled 0 — O e

File Edit Connection View Window Help

&8 ¢ & X & - @

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

COM16 /9600 8-MN-1 QO TX Q TS @ DR @ DCD
Disconnected & R & TS & DSRE & R

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

http://wiki.keyestudio.com/index.php/File:IDE.png

&l ¢ ® | X % - O

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

FUNCTION

Clear Data

Open up a new Terminal

Open a saved Connection

Save the current Connection to disk

Open the Serial Connection

Close the Serial Connection

Clear the Received Data

Open the Connection Options Dialog

Display the Terminal Data in Hexadecimal Format

Display the Help Window
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CHAPTER
SIX

6. PROJECTS

(Note: project 1 to 12 will be conducted with the built-in sensors and LED dot matrix of the Micro:bit main board V2)

6.1 Project 1: Heartbeat

(1)Project Description

This project is easy to conduct with a micro:bit V2 main board, a Micro USB cable and a computer. The micro:bit
LED dot matrix will display a relatively big heart-shaped pattern and then a smaller one. This alternative change of
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this pattern is like heart beating. This experiment serves as a starter for your entry to the programming world.
(2 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
( 3)Test Code:
Attach the Micro:bit main board V2 to your computer via the Micro USB cable and begin editing.

Firstly, click”’basic’module and find and drag the block “show icoE “to module “forever”;

forever

- I=I=l
show 1con w=ssss w
L}

Secondly, click”basic”’module again and find and drag the block “show icon E “ to module “forever”and click
the little triangle to select “show icon ﬁ”;

forever

show icon

show icon

Secondly, click”basic’module and find and drag the block” to the code block and click
the littler triangle to select 500;

Complete Program:
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forever

show icon

. m
show icon == *

Note: The “on start”means that the code in the block only executes once, while“forever”’implies that the code runs
cyclically.

Click*JS JavaScript”, you will find the corresponding programming languages.

D - -

Search... Q 1 basic.forever(function on_forever() {
2 basic.showIcon(IconNames . Heart)
222 Basic 3 basic.showIcon(IconNames.SmallHeart)
® Input 4 1
5
G» Music

Click the little triangle”of JS JavaScript”to choose “Python”, you will find the corresponding Python programming
languages.

m Microsoft

search... Q 1 def on_forever():
2 basic.show _icon(IconNames.HEART)
222 Basic 3 basic.show_icon(IconNames.SMALL_HEART)
® Input 4 basic.forever(on_forever)
5
@» Music
( 4 )Test Results:

After uploading test code to micro:bit main board V2 and keeping the connection with the computer to power the main
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board, the LED dot matrix shows pattern “ﬁ”and then“ﬁ”alternatively.
( Please refer to chapter 5.3 to know how to download test code quickly.)

If the downloading is not smooth, please remove the micro USB from the main board and then reconnect them and
reopen Makecode to try again.

6.2 Project 2: Light A Single LED

(1)Project Description:

In this project, we intend to control a certain LED of the micro:bit main board V2 to shine.

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 O to 4 from top to bottom, and the ones in columns from O to 4 from the left to the right. Therefore, the LED sat
in the second of the first line is (1,0and the LED positioned in the fifth of the fourth column is (3,4and others likewise.
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(2 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
(3 )Test Code:
Attach the Micro:bit main board V2 to your computer via the Micro USB cable and begin editing.

Firstly, click”Led”module and then the”’more”’module to find and drag the block “led enable false *“ to block*on start™;
click the little triangle of “led enable false “* to select”true”;

led enable true *

Secondly, click”Led”module and to find and drag the block “toggle x 0 y 0* to block*“forever”’and alter “x0” to”’x1”;

Thirdly, click”Basic”’module to find and drag the block”pause(ms)100”to “forever” block and set pause to 500;
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forever

waste x @) v @

Fourthly, copy the block and place it into forever” block;

forever

Fifthly, click”Led”module to find and drag the block”plot x 0 y 0”to “forever” block and change the “x 0y 0” to “x 3
y 477;

forever

toggle x o v e

Sixthly, copy the block*“pause(ms)500”and place it into forever”’block;
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forever

Lastly, click”Led”module to find and drag the block™unplot x 0 y 0”’to “forever” block and change “x 0y 0" to “x 3 y
4”;and copy and place the block*“pause(ms)500’’to block “forever”;

Complete Program:

forever

tote < @) » ©

Click”JS JavaScript”, you will find the corresponding programming languages.
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JavaScript = Microsoft

1 led.enable(true)
2 basic.forever(function () {
#22 Basic 3 led.toggle(1, ©)

Search... Q

4 basic.pause(500)
®© Input 5 led.toggle(1, @)
O Music 6 basic.pause(560)

7 led.plot(3, 4)
€O Led 2 basic.pause(560)

9 led.unplot(z, 4)
il Radio 18 basic.pause(560)
C Loops 11 })

12
23 Logic

Click the little triangle”of JS JavaScript”to choose “Python”, you will find the corresponding Python programming
languages.

© £ m Microsoft

Search... Q led.enable(True)

Basic

1

2

3 def on forever():

4 led.toggle(1, ©)
®© Input 5 basic.pause(500)

6 led.toggle(1, @)

.

8

9

@ Music .
basic.pause(500)
© Led led.plot(3, 4)
basic.pause(500)
ollll Radio
1@ led.unplot(2, 4)
C' Loops 11 basic.pause(500)
12 basic.forever(on_forever)
2Q Logic 13
( 4)Test Results

After uploading test code to micro:bit main board V2 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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6.3 Project 3: LED Dot Matrix

(1)Project Description:

Dot matrices are very commonplace in daily life. They have found wild applications in LED advertisement screens,
elevator floor display, bus stop announcement and so on.

The LED dot matrix of Micro: Bit main board V2 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 our
design patterns by ourselves.

(2 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
(3 )Test Code 1
Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.

1. A. Enter“Led”—“more”—‘“led enable false”
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on start

led enable true ¥

2. Click the drop-down triangle button to select““true”

3. Combine it with “on start” block

e st sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sk sk sie sie st sfe st sfe sfe sfe sfe sfe sfe s sfe sfe she sk sk sk sk sk sk sk sk stk sk siesieosteste sttt st sfeosteoskeoseoskoskoskoskosk

Click“Led”to move“plot x 0 y 0”into“forever”then replicate“plot x 0 y 0”for 8 times, respectively set to*x 2"y 0”,*x
275y 1”,“X 2,7y 2”,“X 27’y 3”,“X 2’7y 4”,“X 1’,y 3”“X O”y 2”,“X 3’7y 3”,“X 4,,y 27,‘

on start

led enable true *

forever

plot x

b

L3
L

]

plot

b

plot

L3
L

plot

L3
L

plot

]

plot

b

]

plot

b

plot

L3
L

plot

L3
L

Complete Program
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<

<

Y

<

< < x

<

<

“on start”: command block only runs once to start program.Turn on LED dot matrix.The
program under the block “forever” runs cyclically.Toggle the LED brightness at coordinate
point “X 2y 0", HX 2y 1!1, “X 2y 2!!, “X 2y 3!1, “X 2y 4!!, (iX 1y 3!!, “X Oy 2!!, KiX 3y 3!1and“X 4y 21!

Select“JavaScript” and“Python”’to switch into JavaScript and Python language code:

B JavaScript e o a Microsoft

Search... Q 1 led.enable(true)

2 basic.forever(function () {
222 Basic 3 led.plot(2, @)

4 led.plot(2, 1)
®© Input 5 led.plot(2, 2)
O Music 6 led.plot(2, 3)

7 led.plot(2, 4)
@O Led 8 led.plot(1, 2)

9 led.plot(e, 2)
il Radio 10 led.plot(3, 3)
C* Loops 11 led.plot(4, 2)

12 })
3 Logic 13
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k Blocks o & = Microsoft

led.enable(True)

1
)
#22 Basic 3 def on_forever():
4 led.plot(2, 0)
© Input 5 led.plot(2, 1)
6
7
8
9

led.plot(2, 2)

G@» Music
led.plot(2, 3)
& Led led.plot(2, 4)
led.plot(1, 2)
il Radio 10 led.plot (e, 2)
C Loops 11 led.plot(3, 3)
12 led.plot(4, 2)
X0 Logic 13 basic.forever(on_forever)
_ 14
= Variables

(4 )Test Results 1

Upload code 1 and power on , we will see the icon.

(5) Test Code 2

Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.
1. A. Enter“Basic”’—“show number 0”’block,

2. Duplicate it for 4 times, then separately set to“show number 1”,“show number 2”,*show number 3”,“show num-
ber 4”,“show number 5.
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on start

show number

show number

show number

show number

show number

st sk st sk sfe ok sfe ok sk sk sk st sk stk sk sk sk sk sk sk st sk stk siek sk sk sk sk stk stk sk sk sk ik stk stk sk skokoskosiok ok ok sorskorokk

1. Click“Basic”—*“show leds”, then put it into*“forever”’blocktick blue boxes to light LED and generate* ] ’pattern.

forever

st e sk she sfe st s sk sk st sk s she sk ste s sk sk sk steske sk sfe st sk sk sk sk st sk s ste stk sk sk st sk sk sk stk sk sk stk skosk stk skokotolokoskokokokokosk

2. Move out the block*“‘show string” from‘“‘Basic”block, and leave it beneath the*“show leds” block
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forever

show leds

Choose‘‘show icon”from‘‘Basic”block, and leave it beneath the block*“show string*““Hello!”block

forever

show leds

st sk sfe e sfe e sfe sk sfe sk sk s sk steske stk sfe sk s sie sk ste sk stk siesk sk sk sk sie sk stesk stk sk sk i sk stk stk stk skl skokoskoiokostokostor sokskoiokok

A. Enter“Basic”— ‘“show arrow North”;

B. Leave it into“forever”’blockreplicate*‘show arrow North”for 3 timesrespectively set to“North East”,“South East”,
“South West”,“North West”.
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forever

North East
South East

South West

North kWest

Click*“Basic”to get block*“clear screen”then remain it below the block “show arrow North West”
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forever

s sfe sfe s she sfe she she she sk ske sk ske sk sk sk st sk sk sk sk sk sie st sfe sfe sfe sfe sfe sfe sfe sfe s she sfe she she sk ske sk sk sk sk sk skeosieoteostesiokoteoteoteotototeokokokokokoskoskokosk

show leds

show

show

show

show

show

clear screen

North East

south East

South West

North West

Drag“pause (ms) 100”’block from“Basic”block and set to 500ms, then leave it below*clear screen”block.
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forever

show leds

show i

show North East

show south East

show South West

show North West

clear screen

Complete Program:

6.3. Project 3: LED Dot Matrix
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“on start”: command block only runs once to start program.LED dot matrix displays 1,2,3,4,5Un-
der the block “forever’program runs cyclically.Dot matrix shows the“]” patternDot matrix scrolls
to show “Hello!””is shown on dot matrixXLED dot matrix displays‘North East’arrow.The“South
East”arrow shows up on LED dot matrixThe“South West”arrow appears up on LED dot matrix-
The“North West arrow is displayed on LED dot matrixClear the screenDelay in 500ms

Select“JavaScript” and“Python”’to switch into JavaScript and Python language code:

B JavaScript & o £ m Microsoft

Search Q 1 basic.showNumber(1)
2 basic.showNumber(2)
822 Basic 3 basic.showNumber(3)
4 basic.showNumber(4)
© Input 5 basic.showNumber(s)
O Music 6 basic.forever(function () {
7 basic.showLeds ("
€O lead 8 . H
9 .. H# o
il Radio 10 4 .8 . %
C Loops 11 L H##H
12 #
23 Logic 13 )
_ 14 basic.showString("Hello!™)
= Variables 15 basic.showIcon(Iconlames.Heart)
Math 16 basic.showArrow(ArrowNames.NorthEast)
17 basic.showArrow(ArrowNames.SouthEast)

=
o

<

basic.showArrow(ArrowNames.Southuest)

Advanced .
basic.showArrow(ArrowNames.Northuest)

[
[y
o

20 basic.clearScreen()
21 basic.pause(5600)

22 })

23
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Sea 1 basic.show number(1)
_' 2 basic.show number(2)
822 Basic 3 basic.show number(32)
4 basic.show _number(4)
®© Input 5 basic.show number(5)
@ Music 6
7 def on_forever():
& Led 3 basic.show leds("""
9 L7
il Radio 10 s
C Loops 11 #.# . %
12 L # O OH
G Logic 13 .. # .
— 14 ")
= Variables 15 basic.show string("Hello!")
B Math 16 basic.show icon{IconNames.HEART)
17 basic.show arrow(ArrowNames.NORTH EAST)
I . . 18 basic.show_arrow(ArrowNames.SOUTH EAST)
W Advanced .
19 basic.show arrow(Arrowhames.SOUTH WEST)
20 basic.show arrow(ArrowNames.NORTH WEST)
21 basic.clear screen()
22 basic.pause(500)
23 basic.forever(on_ forever)
24
( 6 )Test Results 2

Upload code 2 and plug micro:bit to power. Micro: bit starts showing number 1, 2, 3, 4, and 5, then cyclically
d1splayﬂ “Hello!”, H ﬂ ! i

and

patterns.
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6.4 Project 4: Programmable Buttons

(1)Project Description:

Buttons can be used to control circuits. In an integrated circuit with a button, the circuit is connected when pressing
the button and it is open the other way around.

Micro: Bit main board V2 boasts three 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 )Components Needed:
* Micro:bit main board V2 *1
¢ Micro USB cable*1
(3 )Test Code 1
Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.
Delete‘on start”and“foreverfirstlythen click*“Input”— “on button A pressed”

st sk sfe e sfe ok sfe sk sk sk sk sie sk stk sk sk sk sk sie sk st sk stk siesk sk sk sk sk stk sfesk sl sk sk stk stk stk skok skokoskosiok stokosior sokskoiokok

A. Click“Basic”—“show string”;

on button A v pressed

show string o

B. Then place it into*“on button A pressed”’block, change “Hello!”into"A”.

on button A+ pressed

show string o

Copy code string once, tap the drop-down button“A’to select*“B”and modify char-
acter“A”into“B”.

st sk st e sfe ok sfe sk sk sk sk sie sk stk stk sk sk sk sie sk st sk stk siesk sk sk sk sk stk stk skeok sk sk stk stk stk sk skokosk kol stokosor skorskoiokok
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on button A * pressed

onceand set to“on button A+B pressed”and‘show string “AB”

on button A+B * pressed

show string m

Complete Code:

on button A ¥ pressed

on button B ¥ pressed

show string @

on button A+B ¥ pressed

show string m

Press button A on Micro: bit main boardShow the character “A”Press button B on Mi-
cro: bit main boardShow the character “B”Press button A and B at same time Display
the character “AB”

Select“JavaScript” and“Python”to switch into JavaScript and Python language code:

B JavaScript | & o £ m Microsoft

Search Q 1 input.onButtonPressed(Button.A, function () {
2 basic.showString("aA")
222 Basic 3}
4  input.onButtonPressed(Button.AB, function () {
© Input 5 basic.showstring("aB")
@ Music 6 _}) ]
7 input.onButtonPressed(Button.B, function () {
@O Led 8 basic.showString("B")
9 1)
il Radio 10
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Search... Q 1 def on_button pressed a():
2 basic.show string("a")
222 Basic 3 input.on_button_pressed(Button.A, on_button_pressed a)
4
© Input 5 def on_button pressed ab():
© Music 6 basic.show string("aB")
7 1input.on_button pressed(Button.AB, on button pressed ab)
O Led 2
9 def on_button pressed b():
all Radio 10 basic.show string("g")
C Loops 11 input.on_button_ pressed(Button.B, on_button pressed b)
12
>3 Logic

(4 )Test Results 1

After uploading test code 1 to micro:bit main board V2 and powering the main board via the USB cable, the 5*5 LED
dot matrix shows A if button A is pressed, B if button B pressed, and AB if button A and B pressed together.

(5) Test Code 2

A. Click“Led”—“more”—“led enable false”,

on start

led enable true *

B. Put it into the block*“on start”click drop-down triangle button to select“true”

e sfe sfe s sfe sfe sfe sk she sk sk sk ske sk sk sk sk sk sk sk sk sie sie st sfe sfe sfe sfe sfe sfe sfe sfe s sfe sfe she she sk ske sk sk ske sk sk stk sk siesieosteste st sttt stesteoskeoskeoskoskoskoskosk

A. Tap*“Variables”—“Make a Variable...”—“New variable name”

B. Enter“item”in the dialog box and click“OK”then variable“item”is produced. And move“set item to 0”into“on
start”block

on start

led enable true =

set  item * tno

st e sk she sfe st e sk sk sfe sk s sk sk ste sk sk sk sk steske sk sk st sieske sk sk st sk s st skt sk sk stk sk s sk stk sk sk skt skosk itk skokotolokoskolokokoskok

A. Click“Input”—*‘on button A pressed”.

B. Go to*“Variables”—* change item by 1 ”
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on button A * pressed

change item * by o

C. Place it into““on button A pressed”and 1 is modified into

sfe sfe sfe s sk she sk she sk sk ske sk ske sk sk sk st ik sk sk sk st st st st ste st st sk she sk sk sk sk sk sk sk sk sk sk sk sioskoskototokotokotototokototokokokoskokoskoskokok

on button A * pressed

change item + by o

Duplicate code string onceclick the drop-down button to select“B’then

set“change item by-5".

on button B * pressed

change item * by e

st s sfe s sfe st e she sk st sk sk she sk ste s sk sk sk steske sk sfe st sieske sk sk st sk sk ste stk sk sk st s s sk stk sk sk itk sk itk skokotolokoskokokokoskosk

A. Enter“Led”—*“plot bar graph of O up to 0”
B. Keep it into“forever”’block

C. Go to*“Variables’to move“‘item”into 0 boxchange 0 into 25.

forever

plot bar graph of item =

up to@

s sfe sfe sfe sfe sfe sfe she she sk sk sk ske sk sk sk st sk e sk sk st sie st sfe st sfe sfe sfe sfe sfe sfe s sfe sfe sk she sk ske sk sk sk sk sk skeosiesieoskesieoskoteotesteoteotesteotokokoskokoskoskokok

A. Go to*Logic”’to move out “if...true...then... and “="blocks
B. Keep““="into"“true”box and set to “>”

C. Select“item”in the““Variables”and lay it down at left box of “>”change O into 25

D. Enter“Variablesto drag*“set item to 0”block into*if. .. true...then...”, alter O into 25.
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forever

plot bar graph of item =

o 10 @

if item = »w e then

set  ditem+* to @

e sfe sfe s sfe sfe sfe she sfe sk ske sk sk sk sk sk sk sk s sk sk sie st st sfe st sfe sfe sfe sfe sfe sfe s sfe sfe she she sk sk sk sk sk sk sk skt sk sk sk sk ste st st st st ste st stk sesoskoskoskosk

A. Replicate code string once

B.“>” is modified into “<” and 25 is changed into 0

C. Leave it beneath
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forever

plot bar graph of item =

w10 @
if item = »w e then

set  ditem+* to @

if item + L w o then

set ditem+ to o

Complete Program

“on start”: command block runs once to start program.Turn on LED dot matrixSet the initial
value of item to OPress button A on Micro:bit boardChange item by 5Press button B on
Micro:bit boardChange item by -5The program under the block “forever” runs cyclically.Light
on LED in dot matrix to draw bar graph, light up up to 25 LEDIf item is greater than 25Then
set item to 25If item is less than 0Then Set item to 0

Select“JavaScript” and“Python”to switch into JavaScript and Python language code:
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B JavaScript v 0 £ m Microsoft

Search... Q 1 input.onButtonPressed(Button.A, function () {
2 item += 5
222 Basic 3D
4 input.onButtonPressed(Button.B, function () {
@ Input 5 item += -5
6 1)
G¢» Music 7 led.enable(true)
8 let item = @
© Led 9 basic.forever(function () {
) 18 led.plotBarGraph(
all Radio 11 item,
12 25
C' Loops 1 )
% Logic 14 if (item > 25) {
15 item = 25
= Variables 16 }
17 if (item < @) {
E Math 18 item = @
19 }
I v Advanced 20 })
21
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© £ a Microsoft

Search.. Q 1 def Dn_buttc.:»n_pr'essed_a{}:
2 global item
222 Basic 3 item += 5
4  input.on_button_pressed{Button.A, on_button_pressed_a)
® Input 5
6 def on_button_pressed_b():
@» Music 7 global item
8 item += -5
© Led 9 input.on_button_pressed{Button.B, on_button_pressed_b)
_ 1e
ll Radio 11 1led.enable(True)
c Loops 12 item = @
13
33 Logic 14 def on_forever():
15 global item
= Variables 16 led.plot_bar graph(item, 25)
17 if item > 25:
[ Math 18 item = 25
19 if item < 9:
I W Advanced 20 item = @
21 basic.forever(on_forever)
22

(6 )Test Results 2

After uploading test code 2 to micro:bit main board V2 and powering the main board via the USB cable, when pressing
the button A the LEDs turning red increase while when pressing the button B the LEDs turning red reduce.

6.5 Project 5: Temperature Detection

(1)Project Description:

Actually ,the Micro:bit main board V2 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.

(2 )Components Needed:
¢ Micro:bit main board V2 *1
* Micro USB cable*
(3)Test Code 1
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Click“Advanced”—"Serial”—“serial redirect to USB”’into“on start”

on start

serial redirect to USB

st sk sk sk sfe sfe e she sk sie sk she she sk ste e ske sk sk steske sk she st skesie sk sfe st sieske she st siesie sk sk ste sk sk sk sk st st sk sk sie stk sk sk sttt sk skototokokokokokokosk

Go to““Serial”’—“‘serial write value*x”’=0"into “forever”

forever

= = n n
TG EIRY SR CIRTEINEE  Temperature

Click“Input” — “temperature(°C)” into““into serial write value*x”=0 and change”0”into “temperature”

forever

serial write value = temperature {°C)

e sfe sfe s sfe sfe sfe she sk sk sk sk ske sk sk sk sk sk sk sk sk sie sie st sfe sfe sfe sfe sfe sfe sfe sfe s sfe sfe she she sk ske sk sk sk sk sk stk sk siesieostestesteosteoteosteosfeostokoskoskoskoskokosk

Go to“Basic”—“pause (ms) 100”into “forever”and set pause to 500

forever

serial write value = temperature {°C)

pause (ms) Wliliid

s sfe sfe s she she she she sk sk ske sk ske sk sk sk st ke sk sk sk sie st sfe st ste sfe sfe sfe sfe sfe s she sfe she she sk ske sk sk sk st sk skeosieoteosteoiokoteoteoteoteototeotokokokokoskoskokok

Complete Program
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on start

serial redirect to USB

forever

serial write value = temperature (°C)

B Javascript | m Microsoft

Search... Q 1 serial.redirectToUSE()
2 basic.forever{function () {
:z: Basic 3 serial.writeValue("Temperature”, input.temperature())
® Input 4 basic.pause(50@)
5 1
@ Music 6

m Microsoft

Search... Q 1 serial.redirect to_usb()
2
222 Basic 3 def on_forever():
a4 serial.write_value("Temperature™, input.temperature
® Input
5 basic.pause(508)
@» Music & basic.forever(on forever)
7
@O Led

(4 )Test Results 1

After uploading test code 1 to micro:bit main board V2, powering the main board via the USB cable, and clicking
“Show console Device”, the data of temperature shows in the serial monitor page as shown below.
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€ Goback Device o 2]

L 00

24.00

B 2 & « L
( 1hl Show console Simulator )
( i Show console Device )

23 Temperature:24
31 Temperature:25
2 Temperature:24
3 Temperature:25
6 Temperature:24
2 Temperature:25

If you’re running Windows 7 or 8 instead of Windows 10, via Google Chrome won’t be able to match devices. You’ll
need to use the CoolTerm serial monitor software to read data.

You could open CoolTerm software, click Options, select SerialPort, set COM port and baud rate to 115200 (after
testing, the baud rate of USB SerialPort communication on Micro: Bit main board V2 is 115200), click OK, and
Connect.

The CoolTerm serial monitor shows the change of temperature in the current environment, as shown in the figures
below :
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oF Untitled 0

File Edit Connection View Window Help

RE- 1= 4

Mew Open Save | Connect Disconnect

X %

Clear Diata || Options

O

>

HEX

View Hex

Help

Senal Port

ermina
Receive
Transmit
Miscellaneous

Connection Options (Untitled 0]

Serial Port Options

Port:
Baudrate:
Data Bits:
Parity:
Stop Bits:

Flow Control:

COMI1G

<l [

E

|HDHE V|
K v|
[]cTs
[ DR
[]XON

Software Supported Flow Control

Block Keystrokes while flow is halted

Initial Line States when Port opens:

(®) OTF. On
(®) FTS On

() DTR Off
() RTS Off
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&F Untitled 0 - O X

File Edit Connection View Window Help

&8 ¢ ® X %) - @

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

Connection Options (Untitled 0]

n Serial Port Serial Port Options
Terminal
Receive Fe CoM16 > | IZ'
Transmit
Mizcellanecus e 2600 -
Data Bits: ﬁ
) 1200
Parity: 1200
) 2400
Stop Bits: 3600
4300
Flow Control: 7200
SR00
14400
18200
28300
Software Supg 23400
Initial Line States | yctom...

(®) DTR On () DTR Off
(®) RTS On () RTS Off

Re-5can Serial Ports |

. Cancel | |[ ok ]
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# Untitled 0 * — O X
File Edit Connection View Window Help
@& | ® | X | &
HEX
D =
Mew Open Save | Connect |Disconnect | Clear Data | Options | View Hex | Help
COM16 / 115200 p-N-1 O™ || @FS QDR & 0CD
Dhsconnected bt X & CT5 & DR & RI
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F Untitled 0°

File Edit Connection

Yiew

Nindow Help

&l ¢ @&

Mew Open Save

Connect

Disconnect

b

Clear Data

o

Options

HEX

WView Hex

Help

Temperature:23
Temperature: 23
Temperature: 24
Temperature: 25
Temperature: 25
Temperature: 27
Temperature: 27
Temperature:27
Temperature: 27
Temperature: 28
Temperature: 28
Temperature: 28
Temperature: 28
Temperature: 29
Temperature: 25

| com16/ 115200 §-N-1

Connected 000009

(5)Test Code 2

9 T

) RTS () DIR @ DCD
@Ff @Cs @0OSR @R

Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.

A. Go to“Led”—“more”—“led enable false”’block,

B. Keep it into the“on start”blocktap the triangle button to select“true”.

on start

st sk sfe e sfe e sfe sk sfe sk sk sfe sk st sk stk sk s sk sie sk ste sk stk sie sk sk sk sk sie sk stk sfesk stk sk sk stk stk stk skl skokoskokok stokosior sokskoioskok

__9

Tap“Logic”and drag*“if. .. then... else”into“forever’block; and then drag “=

into “true”.

led enable true ¥

72
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forever

132

Enter“Input”to move*“‘temperature(°C)”into the left side of “="; click the little triangle of “="to choose
the ‘60”t0 5635”

,and change

forever

if temperature (°C)

Click“Basic”to find out block*“show icon”and move it into“then”; copy and place the block*“show icon”to “else”’and

click the little triangle of “ﬁ”to select

forever

if

show icon usess w

®
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on start

led enable true =

forever

show number temperature {°C)

pause (ms) @

Complete Program

on start

led enable true =

forever

if temperature (°C)

show icon

else

show icon

®

Select*“JavaScript” and*“Python’’to switch into JavaScript and Python language code:
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P JavaScript W © O m Microsoft

- 1 led.enable(true)
Search... Q
2 basic.forever(function () {
222 Basic 3 if (input.temperature() »= 35) {
4 basic.showIcon(IconNames.Heart)
® Input 5 b else {
6 basic.showIcon({IconNames.5mallHeart)
G» Music 7 i
O Led 3 =

Search... Q 1 led.enable(True)
2
222 Basic 3 def on_forever():
4 if input.temperature() »= 35:
® Input 5 basic.show_icon{IconNames.HEART)
6 else:
@» Music 7 basic.show_icon(IconNames.SMALL_HEART)
8 basic.forever(on_forever)
€ Led 9
(6) Test Results 2
After uploading the code 2, when the ambient temperature is less than 35°C, S5*5LED will

showl When the temperature is equivalent to or greater than 35°C, the

pattern will appear.
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6.6 Project 6: Geomagnetic Sensor

§ i Swwio_®

ROPHQ

-_‘..{1

L]
e

-

wl?
-

.

(1)Project Description:

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 navigation attitude reference system (AHRS). Micro: Bit main board V2 uses
LSM303AGR geomagnetic sensor, and the dynamic range of magnetic field is 50 gauss. In the board, the mag-
netometer 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.

(2 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
(3)Test Code 1

Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.
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A. Click“Input”—*“more”—“calibrate compass”

B. Lay down it into block““on start”.

on start

calibrate compass

A. Go to“Input”—*“on button A pressed”.
B. Enter“Basic”—‘‘show number”, put it into“‘on button A pressed”’block;

C. Tap“Input”—“‘compass heading(°C)” and place it into*’show number”

on button A * pressed

show number compass heading (°)

sk sk sk sk sk sk sk sk sk sk sk sk ske st st sk stk sk sk st st st st st sk sk sk skeosk sk skeoske sk sk sk sk sk sk sk stostotkototokoiokototokokokokokoskokoskoskoskoskokok

on start

calibrate compass

on button A * pressed

show number compass heading (%)

Complete Program

on start

calibrate compass

on button A+ pressed

show number compass heading (°)

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

Press button A on Micro:bit main boardDot matrix shows the direction of com-

pass heading

6.6. Project 6: Geomagnetic Sensor
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Select“JavaScript” and“Python”’to switch into JavaScript and Python language code:

| B JavaScript W © L m Microsoft

C:llear | Q i EL tton ESSEd(BUttD |-Iﬁ|J |I.IrICt:'LD () {
Cll...
haSiC-S |DWNUmbe {_'LI nput.co paSS Ieadi ng())

1)

input.calibrateCompass()

222 Basic

® Input

Vo b g e

0 @ duaoot

def on_button_pressed_a():

Search...
- Q basic.show_number(input.compass_heading())

input.on_button_pressed(Button.A, on_button_pressed_a)

[ 1 1] .
=== Basic

® Input

%y I - WU R 6

input.calibrate_compass()

(4)Test Results 1

After uploading test code to micro:bit main board V2 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”. Then
enter the calibration page. Rotate the board until all 25 LEDs are on red as shown below.

Rotate until the light is on, then a
square pattern is generated
(25pcs LED light on)
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After that, a smile pattern . 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°.

(5) Test Code 2

forever

set x +* to compass heading (™)

if X E and *

show leds

else if

This module can keep readings to determine direction, so does point to the current magnetic North Pole by arrow.

" 22. 9
337. 9 ’

202. 5
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For the above picture, the arrow pointing to the upper right when the value ranges from 292.5 to 337.5. 0.5 can’t be
input in the code, thereby, the values we get are 293 and 338.

Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.
Enter“Input”— “more”—“calibrate compass”

Move*“calibrate compass”into“on start”

on start

calibrate compass

st sfe st e sfe e sfe sk sfe sk sk sfe sk stk stk sk sk sk sie sk ste sk stk siesk sk sk ske sk sk stk stk sk sk sk stk stk stk sl skokoskoiok stokosior sokskoioskok

A. Click“Variables”—“Make a Variable...”—“New variable name”
B. Input“x”in the blank box and click“OK”, and the variable “x” is generated.

C. Drag out“set x to”into*“forever”’block

forever

A. Go to*“Input”’—“compass heading(°C)”, and keep it into*“0”’box

forever

set xw to compass heading (®)

Tap“Logic”—“if...then...else”, leave it below block“sex x to compass heading”, then click@icon for 6 times.
kst ste sk sfeose sk sheosie st sfeosfe sk sk skeoste st skeosie sk seosieosie sk sk sk skeoste st sfeoske st skeosioste sk skeoste sk sosteosie sieoskeoske sk skoste st stk skotote skoskotkokoskolkorskok

A. Place“and”into““true”block

B. Then move‘‘="block to the left box of “and”

C. Click*“Variables”to drag“x”’to the left “0”’box, change 0 into 293 and set to *”’;

D. Then copy*x293”once and leave it to the right “0”box and set to*“x<338”
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forever

set x* to compass heading (7)

if - @ and - then

®

st s sie sk sfe sfe e she sk sfe sk she she sk ste ke ske she sfe steske sk she st shesie she st sfe s sk she st skesie sk sk st sieske sk sk ste sk sk sk st sieske sk sk sttt st skeototokoskokokokokok

A. Go to“Basic”—“show leds”

B. Lay it down beneath
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then click““show leds”and the pattern appears.
forever

set x+* +to compass heading (°)

if 3 - @ and » L w @ then

show leds

O NOR HOX HOR EKO2 E°1 QRO

82
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A. Duplicate for

6 times.
B. Separately leave them into the blank boxes behind “else if”.

C. Set to“x23 and x<68”,“x68 and x<113 ”,“x113 and x<158 ”,“x158 and x<203 ,“x203 and x<248 ”,“x248 and
x<293 respectively.

D. Then copy “show leds”for 7 times and keep them below the “else if...then” block respectively.

E. Click the blue boxes to form the pattcrn“ﬁ”, “ﬂ”, “E”,
H m “ ”and ﬂ

s sfe sfe s she sfe she she sk sk ske sk ske sk sk sk st sk sk sk sk sk sie st sfe st sfe sfe sfe sfe sfe sfe s she sfe sk she sk ske sk sk sk sk sk seostieoteosteotokoteoteoteototeoteokokokokoskoskoskokosk

Complete Program

“on start”: command block only runs once to start program.Calibrate compassThe
program under the block “forever” runs cyclically.Store the angle of the compass

heading into the variable xWhen 293x<338, the next program will be executed

appears on the dot matrixWhen 23x<68, the next program will be executedﬂis
displayed on dot matrixWhen 68x<113, the next program will be executedm is

shown on dot matrixWhen 113x< 158, the next program will be executedﬂpattern
appears

Select “JavaScript” and “Python” to switch into JavaScript and Python language code:
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B JavaScript | o £ m Microsoft

s | Q 1 letx =28
earch... 2 input.calibrateCompass()
=== pasi 3 basic.forever(function () {
=== Dasic 4 ¥ = input.compassHeading()
5 if (x »= 293 && x < 338) {
® Input . .
B basic.showleds(
) 7 . HH#H
@» Music . e
9 . - ¥ . #
© Led 10 # .
) 11 # .
.llII Radio 12 "}
13 } else if (x »= 23 && x < 68) {
CE Loops 14 basic.showleds(”
m Loai 15 ##H# .
ogie 16 ## .
—_— . 17 # . #
= \ariables 18 .
19 i
fE Math 2o 5
21 } else if (x »= 68 && x < 113) {
I % Advanced 22 basic.showleds(”
23 #
24 #
25 #RHEHHFH
26 #
27 #
28 Y
29 1} else if (x »= 113 && x < 158) {

38 basic.showleds(”
31 i
32 5 c #

33 # . #

34 # #

35 # # #

36 Y
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37 } else if (x »= 158 && x < 283) {
38 basic.showleds("
39 2 oo Ao
44 .. oL
41 # .0# . #
42 . HH#

43 . . F .
44 M)

45 } else if (x »= 283 && x < 248) {
46 basic.showleds("
47 # .

432 .
49 .. H L O#
58 . - . H#
51 . . HFHH
52 M)

53 } else if (x »= 248 && x < 293) {
54 basic.showleds("
55 2 oo Ao
56 S
57 ## H#H#HH
58 . - . #
59 . . F .
B8 M)

61 T else {

62 basic.showleds("
63 2 oo Ao
64 . HHH#

65 # .0# . #
66 . . F .
67 . . F .
68 M)

69 1

70 )

71
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© o m Microsoft

1
Search... Q 2 input.calibrate_compass()
o _ 3
=== Basic 4 def on_forever():
5 global x
® Input [ % = input.compass_heading()
7 if x »= 293 and x < 338:
& Music 8 basic.chow leds{"""
9 . E#F R
O Led 18 BT
11 . B L F
Il Radio 12 S #
13 # .
C' Loops s N
15 elif x »= 23 and x < 63:
x: Logic 16 basic.show_leds({"™"
17 #H#H#
= Variables 18 E
19 # .0%# .
28 ... #Fo
ﬁ Math 21 T
22 ey
I & Advanced 23 elif x »= 68 and x < 113:
24 basic.show_leds({"™"
25 . o #
26 . B
27 #®HEFF
28 . ® oL
29 . . F oL
e ey
31 elif x »>= 113 and x < 158:
32 basic.show_leds{"™"
33 3
34 ... #Fo
35 #.0# .
36 ##® .
37 # # & .
a8 ey
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g
49
41
42
43
44
45
46
47
48
49
5@
51
52
53
54
55
56
57
58
59
60
61
62
63
64
&5
66
67
68
&9
70

elif x »= 158 and x < 283:

oA

basic.show_leds(
. H L
. H L
# .# . #
&4
. - F .
"

elif x »= 283 and x < 248:

oA

basic.show_leds(
#

. H L ®

# #

L H#H

"

elif x »= 248 and x < 293:

oA

basic.show_leds(

"
else:
basic.show_leds("""
. B
## &
# .08 . #
A
. . .
")

71 basic.forever(on_forever)

72

(6) Test Results 2

Upload code 2 and plug micro:bit to power. After calibration, tilt micro:bit board, the LED dot matrix displays the

direction signs.
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6.7 Project 7: Accelerometer

—
: 3 i ﬁ . . .
" it @ )
F, : NTENE
ESET

\
Y
&
)

./

(1)Project Description:

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, 2g, 4g, and 8g.

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 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
(3)Test Code 1
Link computer with micro:bit board by micro USB cable, and program in MakeCode editor,
(1) A. Enter“Input”—“on shake”

B. Click“Basic”—‘‘show number”, place it into*‘on shake”’block, then change 0 into 1.
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on shake =

show number o

e sfe sfe s she sfe she she she sk ske sk ske sk sk sk st sk e sk sk sk sie st sfe st sfe sfe sfe sfe sfe sfe s she sfe she sk sk ske sk ske sk st sk skeosieoteosieoiokoteoteoteototeoteookokokoskoskoskokok

on shake *

show number o

(2) A. Copy code string for 7 times; separately click the triangle button to select“logo

up”,“logo down”,“screen up”,*“screen down”,“tilt left”,“tilt right”and*“free fall”, then respectively change 1 into 2, 3,
4,5,6,7,8.

st sk sfe e sfe o sfe sk sfe sk sk s sk stk sk sk sk sk sie sk ste sk stk siesk sk sk sie sk stk stk sk sk sk stk stk stk stk skokoskosiok stokostor sokskoiokok

Complete Program

on shake ¥

0
show number o

on logo up ¥

0
show number o

on logo down ¥

show number °

on screen up ¥

show number o

Shake the Micro:bit boardLED dot matrix displays 1The log is up LED dot matrix displays
2The logo is down LED dot matrix displays 3The screen is upLED dot matrix displays
4The screen is downNumber 5 is shownThe Micro:bit board is tilt to the leftNumber 6 is
displayedThe Micro:bit board is tilt to the rightNumber7 is displayedWhen the Micro:bit
board is free fallLED dot matrix shows 8

Select “JavaScript” and “Python” to switch into JavaScript and Python language code:
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B JavaScript W © & u Microsoft

Search.. Q 1 input.orIIGestur'e(Gestur'e.FreeFall, function () {
2 basic.showNumber(2)
222 Basic 31 i
== 4 input.onGesture(Gesture.lLogolp, function () {
5 basic.showNumber(2)
® Input
6 1)
) 7 input.onGesture(Gesture.Tiltleft, function ()} {
ﬁ Music 2 basic.showNumber (&)
O Led N jf’} .
18 input.onGesture(Gesture.ScreenUp, function () {
..||| Radio 1; . basic.showNumber(4)
13 input.onGesture(Gesture.ScresnDown, function () {
C Loops 14 basic.showNumber(5)
_ 15 3)
x Logic 16 input.onGesture(Gesture.Shake, function () {
— . 17 basic.showNumber(1)
= Variables 18 )
E Math 19 input.onGesture(Gesture.TiltRight, function () {
28 basic.showNumber(7)
21 1)
I % Advanced 22 input.onGesture(Gesture.logoDown, function () {
23 basic.showNumber(3)
24 1)
25
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1 def on_gesture free fall():
Search... Q 2 basic.show _number(8)
222 pai 3 input.on_gesture(Gesture.FREE_FALL, on_gesture free fall)
=== Basic 4
@ | t 5 def on_gesture logo up():
hpu 6 basic.show _number(2)
) 7 input.on gesture(Gesture.LOGD UP, on_gesture logo up)
&» Music 2 - - -
9 def on_gesture_tilt left():
© Led - =
18 basic.show_number(g)
) 11 input.on_gesture(Gesture.TILT_LEFT, on_gesture_tilt left)
.l Radio
12
13 def on_gesture_screen_u :
C' Loops = - -up()
14 basic.show_number(4)
- ) 15  input.on_gesture(Gesture.SCREEN_UP, on_gesture_scresn_up)
G Logic
16
— . 17 def on_gesture_screen_down():
= Variables 18 basic.show_number(5)
19 input.on_gesture(Gesture.SCREEN DOWN, on_gesture screen_down)
E Math
28
21 def on_gesture shake():
I s Advanced 22 basic.show _number(1l)
23  input.on_gesture(Gesture.SHAKE, on_gesture shake)
24
25 def on_gesture tilt right():
26 basic.show _number(7)
27 input.on_gesture(Gesture.TILT_RIGHT, on_gesture_tilt_right)
28
29 def on_gesture_logo_down():
38 basic.show_number(3)
31 input.on_gesture(Gesture.LOGO_DOWN, on_gesture_ logo_down)

[¥N]
¥}

(4 )Test Results 1:

After uploading the test code 1 to micro:bit main board V2 and powering the board via the USB cable, if we shake the
Micro: Bit main board V2. no matter at any direction, the LED dot matrix displays the digit “1”.

When it is kept upright its logo above the LED dot matrix, the number 2 will show.
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When it is kept upside down( its logo below the LED dot matrix) , it will show as below.
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When it is placed still on the desk, showing its front side, the number 4 appears.

o

Qmﬂm||9|||||E||||E|

When it is placed still on the desk, showing its back side, the number 5 will exhibit.

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 number 7 as shown below
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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 don not

recommend.
(5)Test Code 2
A. Go to“Advanced”—“Serial”— “serial redirect to USB”

B. Drag it into*“on start”

on start

serial redirect to USB

st sfe sfe s she she she she sk ske sk ske sk sk sk sk stk sk sk sk sk st st sfe st ste sfe sfe sfe sfe s sk sk she sk sk sk ske sk sk sk sioskoskostioteoiotokoteoteotokototokokokokoskoskoskokok

A. Enter“Serial”— “serial write value x =0"

B. Leave it into“forever”’block

forever

serial write value 0 = o

st sk sfe e sfe ok sfe sk sk sk sk sfe sk stk sfe sk sk sk sk sie sk ste sk stk sie sk sk sk sk sk sk stk stk sk sk sk stk stk stk skl skokoskoiok stokostok sokskoiokok

A. Click“Input”—*“acceleration(mg) x”

[TEET)

B. Keep it into*“0”box and capitalize the“x

94

Chapter 6. 6. Projects



Micro:bit Starter Kit

forever

serial write value o = acceleration (mg) x *

e sfe sfe s she sfe she she she sk ske sk ske sk sk sk st sk e sk sk sk sie st sfe st sfe sfe sfe sfe sfe sfe s she sfe she sk sk ske sk ske sk st sk skeosieoteosieoiokoteoteoteototeoteookokokoskoskoskokok

serial write value o = acceleration

Go to“Basic”’and move out*“‘pause (ms) 100’ below the bloc
then set to 100ms.

forever

serial write value o = acceleration (mg) x ~

e sfe sfe s sfe sfe sfe she sk sk ske sk ske sk sk sk sk sk sk ke sk sie sie st sfe sfe sfe sfe sfe sfe sfe sfe s sfe sfe she sk sk ske sk sk sk sk sk stk ke sieoskeotesteosteoteoteostesteokokoskoskoskoskokok

serial write value o = acceleration (mg) x *

pause (ms) (LAY
Replicate code string for 3 times and

keep them into*“‘forever”’blockseparately set the whole code string as follows:

6.7. Project 7: Accelerometer 95



Micro:bit Starter Kit

forever

serial write value o acceleration

serial write value o acceleration

serial write value (i

pause (ms)

serial write value f§ acceleration (mg) strength =

pause {ms)

acceleration

Complete Program

“on start”: command block runs once to start program.Serial redirects to USBThe
program under the block “forever” runs cyclically.Serial write value “X”=acceleration
value on x axisDelay 100msSerial write value “Y”=acceleration value on y axisDelay
100msSerial write value “Z”=acceleration value on z axisDelay 100msSerial write
value “S”=acceleration value on s axisDelay 100ms

Select“JavaScript” and“Python”to switch into JavaScript and Python language code:

96 Chapter 6. 6. Projects



Micro:bit Starter Kit

B JavaScript | o £ m Microsoft

1 serial.redirectToUSB()

2 basic.forever(function () {

3 serial.writeValue("X", input.acceleration{Dimension.X))
4 basic.pause(18a)

5 serial.writeValue("Y¥", input.acceleration(Dimension.¥})
5]

7

3

9

Search... Q

=== Basic
® Input
G» Music

basic.pause(188)

serial.writeValue("Z", input.acceleration{Dimension.Z))
basic.pause(18a)

serial.writeValue("5", input.acceleration(Dimension.Strength))

© Led 18 basic.pause(188)
. 1}
.llII Radio 12

0 5 amost

serial.redirect_to_usb
Search... Q —to_usb()
def on_forever():

serial.write_value("X", input.acceleration(Dimension.X})

1
2
3
4
@ Input 5 basic.pause(18a)
6
7
]
]

=== Basic

serial.write value("Y¥", input.acceleration(Dimension.¥))
basic.pause(188)
serial.write wvalue("Z", input.acceleration(Dimension.Z)})
basic.pause(188a)

&» Music

© Led 18 serial.write_wvalue("S", input.acceleration(Dimension.STRENGTH))
11 basic.pause(128@

Jl Radio . pause(1096)

. 12 basic.forever({on_forever)
13

C' Loops

(6 ) Test Results 2

Upload test code to micro:bit main board V2, power the main board via the USB cable, and click “Show console
Device”.
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lill Show console Simulator
il Show console Device

After referring to the MMAS8653FC data manual and the hardware schematic diagram of the Micro: Bit main board
V2, the accelerometer coordinate of the Micro: Bit V2 motherboard are shown in the figure below:

FCC ID:asrpage 20

2N

(Top View)
Direction of the
Detectable Accelerations

The following interface shows the decomposition value of acceleration in X axis, Y axis and Z axis respectively, as
well as acceleration synthesis (acceleration synthesis of gravity and other external forces).
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€ Goback Device nn |

2848 a8

-2948.98

lll Show console Simulator
il Show console Device S

-2248.88

3154 _@a

AN N AN

If you’re running Windows 7 or 8 instead of Windows 10, via Google Chrome won’t be able to match devices. You’ll
need to use the CoolTerm serial monitor software to read data.

You could open CoolTerm software, click Options, select SerialPort, set COM port and baud rate to 115200 (after
testing, the baud rate of USB SerialPort communication on Micro: Bit main board V2 is 115200), click OK, and
Connect. The CoolTerm serial monitor shows the data of X axis, Y axis and Z axis , as shown in the figures below :
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F Untitled 0 — O x

File Edit Connection View Window Help

@l ¢ ® X % @

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

F:822 M
H:-912
T:864
Z:-620
S:1320
H:-280
Y:-676
Z:-298
S:1364
H:-180
Y:-836
Zi-4
5:878
H:-312
Y:-268
Z:-300
5:518
H:140
Y:-372
Z:1004
S:1108
H:-656
Y:-268
Z:-9492
5:740
x84
T:-40

| COM16 /115200 §-N-1 ® X ORI5 O DIR @ DCD
Connected 00:00:05 &y RX @ Cs @0E @R
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6.8 Project 8: Light Detection

(1)Project Description:

In this project, we focus on the light detection function of the Micro: Bit main board V2. It is achieved by the LED dot
matrix since the main board is not equipped with a photoresistor.

(2 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
(3 )Test Code
Link computer with micro:bit board by micro USB cable, and program in MakeCode editor,

(DA. Enter“Advanced”—“Serial”—‘“serial redirect to USB”;
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on start

serial redirect to USB

B. Drag it into*on start”block.

sfe sfe sfe s sk she sk she sk sk ske sk ske sk sk sk st ik sk sk sk st st st st ste st st sk she sk sk sk sk sk sk sk sk sk sk sk sioskoskototokotokotototokototokokokoskokoskoskokok

(2) A. Go to*“Serial”—“‘serial write value x =0"’;

forever

serial write value o = o

B. Move it into“forever”
A. Click“Input”—*“acceleration(mg) x”

[T

B. Put*“acceleration(mg) x”’in the“0”’box and change “x”into“Light intensity”.

forever

serial write value = light level

sk sk sk she sk sk sk sk sk sk sk sk sk st sk skoskoskosko sk sk sk sk sk st st sk sk sk sk skoskoskeoskoskoskoskoskoskokokotololototkokokokokokokokoskokoskokoskokoskokoskokok

A. Click“Basic”—“pause (ms) 100”;

B. Lay it down into*“forever”and set to 100ms.

forever

R IR Il Light intensity” JESNET: | |

pause (ms) Rl

sfe sfe sfe s sk she sk she sk sk ske sk ske st sk sk sk sk sk sk st st st st ste st st sk sk sk sk sk sk sk sk sk sk sk sk sk sioskostkototokoiokotototkokotokokokokoskoskoskoskokok

Complete Program
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on start

serial redirect to USB

forever

serial write value ((ETSISSTISURSRSR]) - | light level

pause (ns) QLER

“on start”: command block runs once to start program.Serial redirects
to USBThe program under the block “forever” runs cyclically.Serial write
value “Light intensity”= light levelDelay in 100 ms

Select“JavaScript” and“Python”to switch into JavaScript and Python language code:

P JavaScript  w O £ u Microsoft

serial.redirectToUSE()

basic.forever(function () {
serial.writeValue("Light intensity™, input.lightlLevel()})
basic.pause(l188)

Search... Q
=22 Basic

® Input 3

[ IR I R VR % Ry

1 serial.redirect_to_usb
Search... Q : —to_usb()
=== pasi 3 def on_forever():
=== basic 4 serial.write_value("Light intensity”, input.light_lewvel(})
@ | i 5 basic.pause(168)
npu 6 basic.forever(on_forever)
7
G» Music
(4 )Test Results:

Upload the test code to micro:bit main board V2, power the board via the USB cable and click “Show console Device”.
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When the LED dot matrix is covered by hand, the light intensity showed is approximately O; when the LED dot matrix
is exposed to light,the light intensity displayed gets stronger with the light as shown below.

 Goback Device nn d

168.

a.98

by Show console Device

Light imtensity:1e1
Light imtensity:183
Light intensity:1es
Light imtensity:113
Light imtensity:131
Light intensitv:il4s
Light intensity:ilce

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

If you’re running Windows 7 or 8 instead of Windows 10, via Google Chrome won’t be able to match devices. You’ll
need to use the CoolTerm serial monitor software to read data.

You could open CoolTerm software, click Options, select SerialPort, set COM port and baud rate to 115200 (after
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testing, the baud rate of USB SerialPort communication on Micro: Bit main board V2 is 115200), click OK, and
Connect. The CoolTerm serial monitor shows the value of light intensity , as shown in the figures below :

|¥.".".EZ::' — O >

Wi

File Edit Ceonnection View Window Help

@&l ¢ 8 X | % -

Mew Open Save Connect  Disconnect | ClearData | Options | View Hex Help

Light intensity:3l L
Light intensity:30
Light intensity:24
Light intensity:23
Light intensity:23
Light intensity::24
Light intensity::24
Light intensity::24
Light intensity::24
Light intensity:25
Light intensity:29%9
Light intensity:78
Light intensity:147
Light intensity:171
Light intensity:1498
Light intensity:220
Light intensity:221
Light intensity:221

CGM'IE.-“'I'ISE'DDQ-N-'I @ TX () RTS () DTR @ DCD
Connected 00:03:16 @ RX @ Cs @05k @RI

6.9 Project 9: Speaker

(1)Project Description:

The Micro: Bit main board V2 has an built-in speaker, which makes adding sound to the programs easier. We can
program the speaker to air all kinds of tones ,such as playing the song, “Ode to Joy” .

(2 )Components Needed:
¢ Micro:bit main board V2 *1
* Micro USB cable*1
(3)Test Code
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Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.

(1) Enter*“Basic”module to find “show icon”and drag it into “on start”block;

Click the little triangle to find “E”

]
- 1}

show icon 2" %
(1] ]

s sfe sfe s she she st she sk ske sk she sk sk sk sk st ik sk sk sk ste st sfe st sfe sfe sfe sfe sfe she sk sk sfe sk she sk ske sk sk sk stk skeostioteoieotokoteoteotokototokokokokokoskoskokok

(2) Enter*“Music”’module to find and drug“play sound giggle until done” into “forever’’block;
Enter“Basic’module to find and drug*“pause(ms) 100” into “forever” block ;

Change 100 into 1000;
forever

play sound giggle * until done

pause (ms)

play sound gigele * until done

pause {(ms)

Click the little triangle to select “happy”,’hello”,”yawn”;

(3) Copy three times and place it into “forever” block ;
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forever

play sound giggle * until done

pause (ms)

play sound happy ¥ until done

laae -

pause (ms)

play sound hello * wntil done

18 +*

pause (ms)

play sound yawn * until done

18 «

pause (ms)

st st she she sfe st s she sk sfe sk she she sk ste ke she sk st sieske she sie ste st ske sk sk stesie sk sk st siesie sk st siesteosk sk stttk skotokokokoiokoskosk

Complete Program
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on start

. 1]
show icon _*@* *
(1] ]

forever

play sound pgiggle ¥ until done

pause (ms)

play sound happy * until done

pause (ms)

play sound hello ® until done

pause (ms)

play sound yawn * until done

pause {ms)

Select“JavaScript” and“Python”to switch into JavaScript and Python language code:

Search. q 1 basic.showIcon({IconMNames.EigthNote)
2 basic.forever(function () {
&8 Basic 3 soundExpression.giggle.playUntilDone()
@® Input 4 basic.pause(l2aa)
5 soundExpression. happy.playUntilDone()
6P Music & basic.pause(l20a)
© L= 7 soundExpression.hello.playUntilDone()
B basic.pause(l2aa)
.all Radio 9 soundExpression.yawn.playUntilDone()
1@ basic.pause(1268)
 Loops 1}
25 Logic 12
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G - -

basic.show_icon{IconMNames.EIGTH_NOTE)

1

2

3 def on_forever():

4 soundExpression.giggle.play until_done()
5 basic.pause(1288)

6 soundExpression. happy.play until done()
7 basic.pause(l82a)

8 soundExpression.hello.play until done()
g

Variables

O
Jll Radio basic.pause(l@88)
oL 1@ soundExpression.yawn.play_until done()
00ps
o= 11 basic.pause(l82a)
30 Logic 12 basic.forever(on_forever)
—_ 1z

(4 )Test Results:

After uploading the test code to micro:bit main board V2 and powering the board via the USB cable, the speaker utters
sound and the LED dot matrix shows the logo of music.

6.10 Project 10: Touch-sensitive Logo

(1)Project Description:

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 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
(3)Test Code
Link computer with micro:bit board by micro USB cable, and program in MakeCode editor,
( 1) Delete block*“on start”’and‘“forever”;
( 2 )Enter“Input”module to find and drag*“on logo pressed” ;

Click the little triangle to find “touched”’;
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on logo touched ™

( 3) Enter module “Variables”—choose“Make a Variable”—input “start”—click “OK”
The variable“start”is established;

Enter*“Variables”module to find and drag “set start to 0” into “on logo touched”block;

on logo touched *

set start * to o

(4 )Enter“Input”module —click “more”— find and drag“running time(ms)” into the “0”of*‘set start to 0”block;

on logo touched ¥

set start * to running time (ms)

(5 )Enter“Basic’module to find and drag‘‘show icoﬁ” into “on logo touched”’block;
on logo touched «

et start » to running time (ms)

show 1con % -

( 6 )Enter“Input”module to find and drag*“on logo pressed”—choose “released”’— establish variable “time”;
Enter*“Variables”module to find and drag “set time to 0”into “on logo pressed”block;

Enter*“Math”’module to find and drag “0-0"into the “0”of*set start to 0”block;

on logo released «

set  time » tno - o

( 7 )Enter“Input’module— “more” — find and drag “running time(ms)” into “0”on the left side of “0-0";

Enter*“Variables”module to find and drag“start” into “0”on the right side of “0-0;
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on logo released «

set time + to running time (ms) - - start -

( 8 )Enter“Basic”’module to find and drag“show number” into “on logo released”’block;

Enter*Math”module to find and drag“square root 0” into “0”’; Click the little triangle to find”integer+";
on logo released -

et time + to running time (ms)

show number ° integer = « o

(9) Enter*“Variables”module to find and drag*“time” into “0”on the left side of “0-0”and change the “0”on the right
side t0”’1000”;

on logo released =

set time + to running time (ms) - - start -

show mumber time = integer = =

Complete Program
on logo touched «

set start + to running time (ms)

- .
show icon lﬁi: -
-

on logo released =

set time + to running time (ms)

show number time *  integer &+ + ([ElaEk]

Select“JavaScript” and“Python”’to switch into JavaScript and Python language code:
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P Javasc ript W

Search 0, 1 let start = @
2 let time = @

#E Basic 3 input.onlLogoEvent(TouchButtonEvent.Touched, function () {

@ Input 4 start = input.runningTime()
5 basic.showIcon{IconNames.Heart)

&y Music & 1)

O Lad 7 dinput.onLogoEvent(TouchButtonEvent.Released, function () {
3 time = input.runningTime(} - start

all Radio 9 basic.showhumber(Math.idiv(time, 1888))

- e i)
C' Loops 1

Search... Q, 3
o _ 4 def on_logo touched():
=2 Basic 5 global start
® Input [ start = input.running time()
7 basic.show_icon({IconMames.HEART)
@ Music 8 input.on_logo_event(TouchButtonEvent.TOUCHED, on_logo touched)
© Led s
18 def on_logo_released():
.l Radio 11 global time
C Loops 12 time = input.running_time() - start
13 basic.show_number{Math.idiv({time, 1888))
X Logic 14 input.on_logo event({TouchButtonEvent.RELEASED, on_logo released)
15

= Variables

( 4)Test Results:

After uploading the test code to micro:bit main board V2 and powering the board via the USB cable, the LED dot
matrix exhibits the heart pattern when the touch-sensitive logo is pressed or touched and displays digit when the logo
is released.

6.11 Project 11: Microphone

(1)Project Description:

The Micro: Bit main board V2 is built with a microphone which can test the volume of ambient environment. When
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you clap, the microphone LED indicator will turn 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 )Components Needed:
* Micro:bit main board V2 *1
* Micro USB cable*1
(3)Test Code 1
Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.
(1) Delete block*“on start”’and““forever’;
(2) Enter“Input”module to find and drag*“on loud sound”;

Enter*“Basic”’module to find and drag “show number”’into “on loud sound”block ;

on loud * sound

(3 )Copy

Click the little triangle of “lond” to choose quiet”;

Click the little triangle of “E” to choose”ﬁ”;

on quiet * spund

once;

show icon dsf w

Complete Program
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on loud * sound

show icon

on quiet ¥ sound

show icon

Select“JavaScript” and“Python”to switch into JavaScript and Python language code:

input.onSound(DetectedSound.Loud, function () {

basic.showIcon({IconNames.Heart)

222 Easic

1
2
3 1)
@® Input 4 input.onSound(DetectedSound.Quiet, function () {
5 basic.showIcon(IconNames.SmallHeart)
Qo Music 6 1)
i Led 4

Search. . a 1 def on_sound loud():
2 basic.show _icon{IconMames.HEART)
£28 Basic 3 input.on_sound({DetectedSound.LOUD, on_sound loud)
(& Input =
& def on_sound quiet():
g9 Music 6 basic.show icon({IconMames.SMALL HEART)
© Led 7 input.on_sound({DetectedSound.QUIET, on_sound_ gquiet)
8

(4 )Test Results 1:

After uploading test code to micro:bit main board V2 and powering the board via the USB cable, the LED dot matrix

displays pattern“E”when you claps and pattern ﬁ when it is quiet around.
(5)Test Code 2:
Link computer with micro:bit board by micro USB cable, and program in MakeCode editor.

( 1 )Enter*Advanced”’module— choose*“Serial’to find and drag“serial redirect to USB “into “on start”block ;
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on start

serial redirect to USB

( 2 )Enter*“Variables”module— choose““Make a Variable”— input “maxSound”—click “OK”,variable "maxSound”is

established;

Enter*“Variables”module to find and drag‘“set maxSound to 0”into “on start”block ;

on start

serial redirect to USB

set  maxSound * to °

( 3 )Enter“Logic”’module to find and drag*“if true then. ..else”into “forever” block ;

Enter“Input”module to find and dragbutton A is pressed”into “then” ;
forever

if button A * is pressed = then

(4 )Enter“Basic’module to find and drag‘‘show number”into “then” ;

Enter*“Variables”module to find and drag*“maxSound”into “0” ;

forever

if button A * is pressed

show number maxSound =

else

( 5 )Establish variable“soundLevel”;
Enter*“Variables”module to find and drag“set soundLevel to 0”into “else”;

Enter“Input”module to find and drag“sound level” into “0”’;
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forever

if button A * is pressed

show number maxSound =

else @
set soundLevel * to sound level

C}

( 6 )Enter*“Led”module to find and drag*“plot bar graph of 0 up to 0” into “else”;
Enter*“Variables”module to find and drag“soundLevel”into the“0”behind “of”;

Change the “0”behind “up” to “255;
forever
if button A * is pressed

show number maxSound =

else @

set soundLewvel * to sound level

plot bar graph of soundLevel =

w0 @D
®

(7 )Enter“Logic”’module to find and drag*“if true then”into “else”block ;
Enter“Logic”module to find and drag*0 > 0”into “then” ;
Enter*“Variables”module to find and drag*“soundLevel”into “0”on the left side of “0-0 ;

Enter*“Variables”module to find and drag*“maxSound” into “0” on the right side;
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forever

if button A * is pressed

show number maxSound =

else @

set soundLevel * to sound level

plot bar graph of soundLevel =

w10 @D

if soundLevel * maxSound *

( 8 )Enter*“Variables”module to find and drag*“set maxSound to 0”into the second “then” ;

Enter“Variables”module to find and drag“soundLevel”into the “0” ;

if button A * is pressed

show number maxSound *

else @

set soundlevel * to sound lewvel

plot bar graph of soundLevel =

o @D

iF soundLevel +* maxSound *

set maxSound * to soundlLevel =

C}
®

Complete Program
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serial redirect to USB

set maxSound * to o

if button A * is pressed then

show number maxSound

else @

set soundlevel * to sound level

plot bar graph of soundlLevel =

up to@

if soundLevel maxSound -

set maxSound * to soundlevel w

®
®

Select“JavaScript” and“Python”to switch into JavaScript and Python language code:
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Search. . a 1 let soundlLevel = @&
2 serial.redirectToUSB()
£ Basic 3 let maxSound = @
® Inowt 4 basic.forever(function () {
] if (input.buttonIsPressed(Button.A)) {
G Music 6 basic.showNumber(maxSound)
© Led 7 } else {
8 soundlLevel = input.soundlLevel()
dl Badio o led.plotBarGraph(
1a soundLevel,
C' Loops 11 255
2 Logic 1z )
— 13 if (soundLevel > maxSound) {
= Variables 14 maxSound = soundlLevel
B Math 15 1
16 i
I w Advanced 17 1)
138

2 Python W

Search... q 1 soundlLevel = @
2 serial.redirect_to ush()
222 Basic 3 maxSound = @
& Input =
& def on_forever():
G0 Music 6 global soundlLewel, maxSound
© Led 7 if input.button_is pressed(Button.A):
B basic.show_number{maxSound)
J Radio 9 glcea:
18 soundLevel = input.socund level
' Loops . - 0
11 led.plot_bar_graph(socundLevel, 255%)
25 Logic 1z if soundLevel > maxSound:
_ 13 maxSound = soundLevel
= Variables .
14 basic.forever(on_forever)
15

B Math

( 6 )Test Results 2:

Upload test code to micro:bit main board V2, power the board via the USB cable and click “Show console Deviceas
shown below.
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il Show console Simulator

When the sound is louder around, the sound value shows in the serial port is bigger as shown below.
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& Goback Device nﬂ N

195.@

Lil Show console Simulater
Il Show console Device

93
127
158
153
172
187
183
2 187
191
3 | 195

What’s more, when pressing the button A, 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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6.12 Project 12: Bluetooth Data Reading

;I
AMTENMA
A

p?m“'- Vs

l..rl.
ke .
BEE .
" L

S-FEM:EFI o

PROCT

:.v.:rmmnm

: —L.ﬁ micro: brt

(1)Project Description:

The Micro: Bit main board V2 comes with a nRF52833 processor (with built-in Bluetooth 5.1 BLE(Bluetooth Low
Energy) device) and a 2.4GHz antenna for Bluetooth wireless communication and 2.4GHz wireless communication.
With the help of them, the board is able to communicate with a variety of Bluetooth devices, including smart phones
and tablets.

In this project, we mainly concentrate on the Bluetooth wireless communication function of this main board. Linked
with Bluetooth, it can transmit code or signals. To this end, we should connect an Apple device (a phone or an iPad)
to the board.

Since setting up Android phones to achieve wireless transmission is similar to that of Apple devices, no need to illustrate
again.

(2) Preparation
* Attach the Micro:bit main board V2 to your computer via the Micro USB cable.
* An Apple device (a phone or an iPad) or an Android device;

(3) Procedures:

For Apple devices, enter this link https://www.microbit.org/get-started/user-guide/ble-ios/ with your computer first,
and then click “Download pairing HEX file”’to download the Micro: Bit firmware to a folder or desk, and upload the
downloaded firmware to the Micro: Bit main board V2.
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8 =

Compass North Mightlight Make some noise
Create a simple Create a light that Connect headphones
compass to show... turns on when it's... or speakers to make...
o1 Intermediate o0 Intermediate o0 intermediate

If you need help

If you're having problems flashing code from your i05 device to your
micro:bit, download this HEX file and transfer it to your micro:bit from
a computer, or Visit our support site.

<annlnad pairing HEX ﬂle) I0S app support

Monitor and control

The 'Monitor and control' section of the i05 app allows you to
observe real-time data from the micro:bit sensors, send messages
directly to the LEDs and control the micro:bit buttons and pins from
your iPad or iPhone.
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¥+ | = | Downloads — O >
Home Share View v 0
« v ; #» This PC *» Downloads v Search Downloads 2
# Quick access J microbit-pair-ios.hex
[ Desktop » Open with
* Downloads » Ha Scan with Windows Defender...
Documents - &> Share
[&] Pictures - Give access to >
[ This PC Restore previous versions
Send to > Bluetooth devi
= MICROBIT (E:) 9 Renemh deviee
Cist ¢ Compressed (zipped) folder
E?' Metwork Copy [ Desktop (create shortcut)

Documents
=g Faxrecipient

Create shortcut

Delete .
1 Mail recipient
Rename
= MICROBIT (E) |
) . Properties -
Titern 1 item selected 630k = =
| = | New folder — O *
Home Share View v o
N » This PC » Desktop » MNew folder ] £ Search M.,
) =
5+ Quick access J microbit-pair-ios.hex
B Desitop . u 53% complete — x
; Downloads b
Documents  # Copying 1 item from Mew folder to MICROBIT (E:)
=) Pictures » 53% complete " x
= This PC

3D Objects
I Desktop Speed: 88.7 KB/s

Documents Mame: microbit-pair-ios.hex

; Downloads Time remaining: Calculating...
[tems rernaining: 1 (841 KB)
J'! Music

Pict
[&] Pictures () Fewer details

m Videos l---.

Search “micro bit”in your App Store to download the APP micro:bit.
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Filters ~ 2, microbit a Cancel

micro:bit bt
Education i Education GET
W e i o L3 8 & 8§

iF

[
a

R
an

Connect your Apple device with Micro: Bit main board V2:

Firstly, turn on the Bluetooth of your Apple device and open the APP micro:bit to select item “Choose micro:bit” to
start pairing Bluetooth.

Please make sure that the Micro: Bit main board V2 and your computer are still linked via the USB cable.

Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas
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Secondly, click “Pair a new micro:bit”;

< Home

Pair a micro:bit

Pair a new micro:bit <,

Following the instructions to press button A and B at the same time(do not release them until you are told to) and press
Reset & Power button for a few seconds.

Release the Reset & Power button, you will see a password pattern shows on the LED dot matrix. Now , release buttons
A and B and click Next.
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How to pair your micro:bit

- micro:bit

'I;.IIIIIHIIIIIHIIIIIHIIII 4 lgllll e e

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

-’
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How to pair your micro:bit

RELEASE!

H

micro:bit

L (1T T T [l lglll e

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

W

Set the password pattern on your Apple device as the same pattern showed on the matrix and click Next.
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Enter pattern

Ooh, pretty!

Step 2

COPY the pattern from your
device and TAP Next

Cancel X

Still click Next and a dialog box props up as shown below. Then click “Pair”. A few seconds later, the match is done
and the LED dot matrix displays the “” pattern.
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Pairing successful

Press RESET on micro:bit

After the match with Bluetooth, write and upload code with the App.

Click “Create Code” to enter the programming page and write code.
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Create a Project (%]

Give your praject a name.

O » Code.opfions

Mew Project

Click
lect “Create ”.

and the box appears, and then se-

Menu

Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas
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&
nm

o B EEE E B EEEBN

My Projects  visw i < lmporct

Mew Project

Create a Project (%]

Give your project a name.

3 Code opflore
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e o = Microsoft

O micro:bit @ Home «f

on start

led emable true »

L S C' Loops

X5 Logic

= Variables

BE Math

I s Advanced

2 Download — Pick a name...

< Download '
Name the code as “1 “and click to save it.
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O micro:bit @ Home «f t Blo-::<s

led emable true =

.all Radio

= = gt
BT 9 & C' Loops

5 Logic

= Variables
BE Math

I W Advanced

& Download

Click the third item“Flash”to enter the uploading page. The default code program for uploading is the one saved just
now and named “1” and then click the other “Flash” to upload the code program “1”.
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Menu O micro:bit Help

Choose micro:bit

Create Code

Flash

Monitor and Control

Ideas
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1

sample: monitor-services
somple: camera-con

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

Flsh W
Code Editor 5]
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Flashing code to micro:bit

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

Sending...

If the code is uploaded successfully a few seconds later, the App will emerge as below and the LED dot matrix of the
Micro: Bit main board V2 will exhibit a heart pattern.
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FFI11E 4828 Hn

Flashing successful

Projects below all conduct with the built-in sensors and the LED dot matrix while the following ones will carry out
with the help of external sensors.

(Attention: to avoid burning the the Micro:bit main board V2, please remove the USB cable and the external
power from the board before fix it with a T-shaped shield; likewise, the USB cable and the external power should
be cut from the main board before disconnect the shield from the board.)
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6.13 Project 13LED Blinks

1. Description

Making LED blink is one of the primary project. We used to control the LEDs of the dot matrix built in the micro:bit
board to flash. But in this lesson, we plan to link the board with an external LED and control it. Thus, we also need to
block the dot matrix when we conduct this experiment.

2. LEDIlight-emitting diode

FLAT EDGE

SHORT LEG

POLARIZED
COMPONENTS

Pay close attention to the LED. The
negative side of the LED is the short leg,
marked with a flat edge.
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_|_

LED is a type of semiconductor called “Light Emitting Diode “which is an electronic device made of semiconductor
materials (silicon, selenium, 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 is 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.

3. Resistor

Resistor is the electronic component in the circuit, which limits and regulates current flow. Its unit is (). 1 m= 1000
k1k= 1000.
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RESISTOR
LEADS

Components like resistors need to have
their legs bent into 90° angles in order to

correctly fit in the breadboard sockets.

It is used to protect the sensitive elements, like LED. The color ring on its body represents a number. You could follows
the resistor color chart.
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Under the same voltage, there are smaller or higher current.

The relationship between current, voltage, and resistor can be expressed by the formula: I=U/R. In the figure below,
the current flowing through R1: I=U/R =3V /10 K =0.000 3A = 0.3mA.
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3V

R1

oMol

Don’t connect resistor with low resistance to the ends of power, which will damage electronic components due to high
current. There is no difference of positive or negative poles for resistors.

4. Breadboard
Breadboard is the essential tool in building circuit. The reasonable use of breadboard highly boost the efficiency.

Firstly, let’s the basic knowledge of breadboard.

Anatomy of the Breadboard
A breadboard is a circuit-building platform that allows you to
connect multiple components without using a soldering iron.

POWER BUS HORIZONTAL ROWS
Each side of the breadboard has a pair of Each series of 5 sockets marked
vertical connections marked - and + a-e and f- are connected.

Components connected to a row

+ POWER: Each + sign runs power z
8! p will be connected to any other

anywhere in the vertical column. part inserted in the same row.

6 GROUND: Each - sign runs to ground
anywhere in the vertical column.

CENTERLINE =
This line divides

the breadboard

in half, restricting
electricity to one

half or the other.
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A breadboard is used to build and test circuits quickly before finalizing any circuit design. The breadboard has many
holes into which circuit components like ICs and resistors can be inserted. A typical breadboard is shown below:

=2 — — — T —————-
FEESEN NEmEAN NEENS BEMES SUMES MOEEA SEFODS ESCAN AEMEEE EEENS
FEAdE SEEEE wWENSGE EFEEE FPENHES SIS B IS EsNaNE WENIE AeAdw

-'ﬂI.-l-.-.-l-l'l..lII-'II.l...I.--.-:'--l'.-...I.”.”I..-I--.‘---‘-'-‘.-l--.l.....-.
SA NI AE I NS dER A SN NG A SN ABNAEENE NARAGEEER RN N AAY N O Ss ENE EASNEA NEREEER
 E R R L R Y R R L L P R R LR R R E R R R R R T E R U R R E R R ]
-I'-I'.-'l-ﬂﬂ -..-.I‘II'.-H I-.“H- ll-.‘l"-- - - . -‘I”-“..'---‘HUII---I-I'.-; .-l-'i-
--.-----.-----------'.---.--.-.-.-.--.----------.-------.---.---

R R e R S R A S e TS .nEJS-."E.Rw'?‘- R R SR R R

B R S --.-.-.‘.---.‘-.---.--- - W RN W W W N W IH-I--.
LR L R E R N R R R PR FE R R R R E R A R R R E R R L Y AR E R LR R R PR VR R E RN ]
e S e A
B B e

AEANY EERAE VAOESES NESAE SEEFNF EESTRN ESEY ENSIE ASSAE ANASAN
FasYE NENEIS SAESES EEEES TNNEYE AN EES SAPES AEFES WENAE ESmasw

The bread board has strips of metal which run underneath the board and connect the holes on the top of the board.The
metal strips are laid out as shown below. Note that the top and bottom rows of holes are connected horizontally while
the remaining holes are connected vertically.

S AR

NGRS TR SR Ly ey R ST ARG ot Bl s R R O e e S e AT Ny

R

To use the bread board, the legs of components are placed in the holes. Each set of holes connected by a metal a strip
underneath forms anode.

A node is a point in a circuit where two components are connected. Connections between different components are
formed by putting their legs in a common node.

The long top and bottom row of holes are usually used for power supply connections. The rest of the circuit is built by
placing components and connecting them together with jumper wires.

ICs are placed in the middle of the board so that half of the legs are on side of the middle line and half on the other.

5. Components List:
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Micro:bit keyestudio Micro:bit T type Red LED*1 Micro USB
Main shield cable*1
board*1

220 Resis- Breadboard*1 Breadboard wire
tor*1

6. Schematic Diagram
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_(1) . GND
=

— 2 gg 3vVp—
—4 25 19—
—5 S& 16—
—{6 T 15—
—7 L8 14—
—l8 2% 13—
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—110 11— 2206

LED
Pal¥ e

7. Wiring graph
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keyestudio
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8. Test Code

Wire up in the terms of the above graph, LED is linked with P9, and power on.
A. Click“Led”—“more”—“led enable false™;

B. Place it into“‘on start”’block

on start

led enable false =

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk skosioskosko sk kot sk sk kst skt sk skeoskoskoskoskoskoskoskoskoskoskokotololototokokokotokokokokokoskoekoskokoskokoskokosk

A. Enter“Advanced”—‘“Pins”
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B. Select“digital write pin PO to 0”and leave it into*““forever”’block.

forever

digital write pin P8 * to o

st sk sfe e sfe ok sfe sk sk s sk sie sk stk sk sk sk sk sie sk st sk stk siesk sk sk sk sk stk stk skeok stk ik stk stk skok skokoskosiok ok ok sorskoiokok

Set P9 because LED is attached to P9, and change 0 into 1.

forever

digital write pin P9 * to o

st e sk s sfe st e sk sk ste sk s she sk ste s ske sk sk steske sk sfe st sieske sk sk st sk sk sk stk sk sk stk sk sk sk stk sk sk skt skosk itk skokotolokoskokolokoskosk

A. Click“Basic”—“pause (ms) 100”;

forever

digital write pin P9 * +to o

B. Lay it down into*“forever”’block and set to 1000m:s.

st e sk s sfe st e sk sk st sk sk sk sk ste sk sk sk steske sk sk st skeske sk sk st sk sk ste stk sk sk st s sk sk stk sk sk skt skoske stk skokotolokoskokokokoskosk

digital write pin P9 * to o

Copy

the*“pause(ms)1000”.

once and alter 1 into O(turn oft LED). Then put it down below
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forever

digital write pin P2 * {0 o

digital write pin P9 * +to o

e 3

Complete Program

wri

“on start”: command block runs once to start program.Turn off all LEDs dot ma-
trixThe program under the block “forever” runs cyclically.Set P9 to high level(1) to
light on LEDSet P9 to low level(0) to go off LEDDelay in 1000ms

s3] JavaScript LV

1 led.enable(false)

2 basic.forever(function () {

3 pins.digitalWritePin(Digit
4 basic.pause(1888)
5

5]

7

g

Search... Q
282 Basic
® Input
@D Music

pins.digitalWritePin(Digit
basic.pause(1888)

b

Click*“JavaScript”, the corresponding JavaScript code is shown below:

Then click drop-down triangle button and select*Python”to view the Python language code.
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© o u Microsoft

led.enable(False)

def on_forever():
pins.digital write_pin(DigitalPin.P29, 1)

1
2
3
L L 1] .
=== Basic 4
5 basic.pause(1868
(® Input s ( )
3]
7
8
=]

pins.digital write pin(DigitalPin.P9, 8)
basic.pause(1888)
basic.forever(on_forever)

& Music
O Led

9. Test Results
Upload code and power on, the external LED flashes at 1s interval.
10. Extension Project

Connect LED to P2 and make LED flicker at 0.5s interval.

on start

led enable false =

forever

digital write pin P2 * +to o

pause (ms)

digital write pin P2 * +to o

pause (ms)

6.14 Project 14Traffic Light

1. Description

Traffic lights are closely related to people’s daily lives. In the process of learning Micro:bit board, we often use three ex-
ternal red, green and yellow LED circuits to simulate the roadside traffic lights. They traffic light is generally composed
of red, yellow, and green (green is blue and green) lights, which is used to govern the traffic.

There are two types of traffic lights, the one is for motor vehicles are called motor vehicle lights. Another one is the
pedestrian crossing lights.

When the green light is on, vehicles are allowed to pass. When the yellow light is flashing, which warns that the signal
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is about to change to red, with some jurisdictions requiring drivers to stop if it is safe to do so, and others allowing
drivers to go through the intersection if safe to do so. When the red light is on, vehicles should stop then proceed when

safe.

2. Components List:

Micro:bit keyestudio Mi- Red Yellow LED*1 Green
Main- crobit T type LED*1 LED*1
board*1 shield

. X

(Lo S0« JTL« 1T

220Resis- Breadboard*1 Bread- Micro USB cable*1
tor*3 board
wire

3. Schematic Diagram
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5. Test Code

Hook the components up in compliance with the above diagram, separately connect green LED, yellow LED and red
LED to P6, P4 and P2.

Click “Led”—"more” —“led enable false”

on start

led enable false =

Combine it with“on start”.

st sk sfe ke sfe ok sfe ok s sk sk st sk stk stk sk sk sk sk sk st sk stk siek sk sk sk sk stk stk skeok sk sk ik stk stk skok skokoskosiok ok ok sor kool

Enter“Advanced”—“Pins”—“digital write pin PO to 0”into*“forever”’and set to“digital write pin P6 to 1”.
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forever

digital write pin P6 * to o

e sfe sfe s she sfe she she she sk ske sk ske sk sk sk st sk e sk sk sk sie st sfe st sfe sfe sfe sfe sfe sfe s she sfe she sk sk ske sk ske sk st sk skeosieoteosieoiokoteoteoteototeoteookokokoskoskoskokok

Go to“Basic”to drag out“pause (ms) 100”into*“forever”’block set to S00ms.

forever
digital write pin P6 * to o

e sfe sfe sfe sfe sfe sfe she she sk ske sk ske sk sk sk sk sk ke sk sk st sie st sfe sfe sfe sfe sfe sfe sfe sfe s sfe sfe she she sk ske sk sk sk sk sk sk stk sk sieskeosteste st sttt sfeoskeoskeoskoskoskoskoskosk

Replicate““digital write pin P6 to 1”once and put it beneath the*“pause(ms)5S000”blockalter 1 into O.

forever
digital write pin P6 * to °

e 1

digital write pin P6 * to o

st sfe sfe s she sfe she she sk sk ske sk ske sk sk sk stk sk sk sk sk st st sfe st ste sfe st sfe she s sk sk sfe sk sk sk ske sk sk sk sieoskoskosioteosiotokoteoteoteotkototokokokokokoskoskokok

Tap“Loops”to select“repeat 4 times do”and lay it down below the‘“digital write pin P6 to 0”block :
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forever

digital write pin P6* to o

digital write pin P6 * to o

repeat o times

sk sk sk she sk sk sk sk sk sk sk sk sk st st sk skoskoskoskosko sk sk sk sk kst skeoskoskoskeoskoskoskoskoskoskoskoskoskokokotolokototokokokokokokokokokoskokokokoskokokokosk Duplicate“pause (mS)SOOO”aHd

digital write pin P6 * to o

digital write pin P6 * to o

once again and keep them into“repeat 4 times do”. Yellow LED is linked with P4 and blinks 3 times, so set code string
as follows:
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forever

digital write pin P6* to o

digital write pin P6 * to o

repeat o times

do
(EUT Y 500 »

digital write pin P4 * to o

pause (ms) Wl

digital write pin P4+ to o

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk skoskoskoskosko sk sk sk sk kot sk sk sk skeoskoskoskoskoskoskoskoskoskokokotololototkokokokototokokokokoskokokokoskokokokosk

digital write pin P4 + +to o

digital write pin P4 * +to o

code string once, and set to P2, change the last 500 into 5000.
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forever
digital write pin P6 * to o

digital write pin P6 * to o

repeat o times

do
(EI Y 500 »

digital write pin P4+ to o

digital write pin P4 =+ to o

pause (ms)

digital write pin P2 * +to o

e

digital write pin P2 * +to o

Complete Program

6.14. Project 14Traffic Light 155



Micro:bit Starter Kit

“on start” command block runs once to start program.Turn off LED dot matrixThe program
under the block “forever” runs cyclically.Set P6 to high level(1), make green LED onDelay in
5000msSet P6 to low level(0), make green LED offRepeat 3 times under “do” blockSet P4 to
high level(1), light on yellow LEDDelay in 500msSet P4 to low level(0), turn off green LEDSet
P2 to high level(1), turn on yellow LEDDelay in 5000msSet P2 to low level(0), turn off red LED

Click“JavaScript” to check the corresponding JavaScript code:

P JavaScript W © L m Microsoft

1 led.enable(false)

2 basic.forever(functien () {

3 pins.digitalWritePin(DigitalPin.P&, 1)
4 basic.pause(5868)

5 pins.digitalWritePin(DigitalPin.P&, @)
]

7

]

9

=== Basic

@ Input for (let index = @; index < 3; index++) {
) basic.pause(588)
@ Music pins.digitalWritePin(DigitalPin.p4, 1)
basic.pause(5e8)
© Led 18 pins.digitalWritePin(DigitalPin.P4, 8)
. 11 ¥
all Radio 12 basic.pause(588)
c L 13 pins.digitalWritePin({DigitalPin.P2, 1)
oops 14 basic.pause(5808)
- . 15 pins.digitalWritePin(DigitalPin.P2, &)
23 Logic 16 1)
17

= Variables

Then click drop-down triangle button and select“Python”to see the Python language code:
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@ o u Microsoft

1 led.enable(False

Search... Q : ( )
222 Basi 3 def on_forever():
=== basic 4 pins.digital write pin(DigitalPin.P6, 1)
@ | i 5 basic.pause(5088)

npu 6 pins.digital write pin(DigitalPin.P&, 8)

) 7 for index in rangs(3):

@ Music 8 basic.pause(588)

9 ins.digital write pin(DigitalPin.P4, 1
© Led st _pin(Dig )
18 basic.pause(588)

I Radi 11 pins.digital write pin(DigitalPin.P4, 8)

wlf Hadio 12 basic.pause(5@@)

c L 13 pins.digital write pin(DigitalPin.P2, 1)
oops 14 basic.pause(5088)

m Logi 15 pins.digital write pin(DigitalPin.P2, 8)
ogic 16 basic.forever(on_forever)

— 17

= Variables

6. Test Results

Upload code and power on, the green LED is on for 5s then goes off, next, yellow LED blinks for 3 times and red LED
lights up for 5s then goes off, cyclically.

7. Extension Project

Simulate the traffic light, make green LED light up for 5s, then flicker for 3s and finally light on red LED.
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on start

led enable false -

forever
digital write pin P& * to o

pause (ms)

digital write pin P6 * to o

digital write pin P2 * +to o

pause (ms)

digital write pin P2 * +to e

6.15 Project 15Flow Light

1. Description
Flow light, also called advertisement lights, emits light like flowing water.
In this project, we just need to add more LEDs and control the order and time to perform the phenomenon of flow light.

2. Component List:
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Micro:bit Main board*1  keyestudio Micro:bit T Type Shield Red LED*6 Micro USB cable*1

220 Resistor*6 Breadboard*1 Breadboard wires

3. Schematic Diagram

_0 —
—14 o GND
2 o8 3v—
3 82 20—
4 8BS 19—
5 So 16—
o __
6 Tz 15
7 wE 14—
&EDEED LED&ED&ED&ED— 8 q-'?é 13 p—
MWW 21—
—110 11 p——
RARCRCEROCRES
SRR ECEEREXES
D LD LD LD L0 L0

!Iﬁﬁﬁll

fuw wmmmn wmwunn |
EEE EEEEE EEEEE
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5. Test Code

According to the above graph, 6 red LEDs are respectively attached to P2, P3, P4, PS5, P6 and P7, enter Micro: bit
online programming too to design code:

1. Click “Led”—"more”—“led enable false”;

on start

led enable false =

2. Combine it with “on start”

st sk sfe e sfe e sfe sk sfe sk sk sfe sk stk stk sk s sk sie sk ste sk stk siesk sk s sk sie sk stk stk sk sk sk stk stk stk skl skokoskoiok stokosior sokskoioskok

A. Enter “Advanced”—“Pins”—““digital write pin PO to 0”

B. Drag it into*“forever”and set to “digital...P7 ...to 1”.

forever

digital write pin P7 * to o

sk sk sk sk sk sk sk sk sk sk sk sk sk st stk skosioskosko sk sk sk st sk kot skt sk skosk sk skoskoskoskoskoskoskoskoskotokokototokoiokotorkokokoskokoskokoskokoskokoskokosk

Go to“Basic”’to drag out“pause (ms) 100”below the block digital...P7 ...to 17, then set to S00ms.

forever

digital write pin P7 * fio o

for 5 times and, put it down into*“‘forever”’separately

set to P6, P5, P4, P3 and P2.
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digital write pin P7

digital write pin P2

Then duplicate code string once, change 1 into 0.

Complete Program

“on start”: command block runs once to start program.Turn off LED dot matrixThe program
under the block “forever” runs cyclically.Set P7, P6, P5, P4, P3 and P2 to high level(1),
make 5 red LEDs on.The delay time is 500ms. And every LED lights turns on at interval of
500ms.Set P7, P6, P5, P4, P3 and P2 to LOW level(0), make 5 red LEDs OFF, and every
LED lights turns off at interval of 500ms.

Click “JavaScript” to look through the corresponding JavaScript code:
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s} JavaScript v

e =

m Microsoft

Search... Q
=== Basic

® Input

G» Music

Led

all Radio

C Loops

22 Logic

Variables

Math

< Hl

Advanced

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

B

pins.digitalWritePin(DigitalPin.

basic.pause(5e8@)

pins.digitalWritePin(DigitalPin.

basic.pause(5e@)

pins.digitalWritePin(DigitalPin.

basic.pause(5@8@)

pins.digitalWritePin(DigitalPin.

basic.pause(5e8a)

pins.digitalWritePin(DigitalPin.

basic.pause(5g8a)

pins.digitalbritePin(DigitalPin.

basic.pause(5e8)

pins.digitalWritePin(DigitalPin.

basic.pause(588)

pins.digitalWritePin(DigitalPin.

basic.pause(588)

pins.digitalWritePin(DigitalPin.

basic.pause(588)

pins.digitalWritePin(DigitalPin.

basic.pause(588)

pins.digitalwWritePin(DigitalPin.

basic.pause(5e8)

pins.digitalwWritePin(DigitalPin.

basic.pause(508)

P7,

P&,

P5,

P4,

P3,

P2,

P7,

Ps,

PS5,

P4,

P3,

P2,

1)
1)
1)
1)
1)
1)
e)
e)
e)
e)
e)

)

Then click the triangle button and select“Python”and check the Python language code:
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e o u Microsoft

L 1 led.enable(False)
Search... Q 2
ass ) 3 def on_forever():
=== Basic 4 pins.digital write_pin(DigitalPin.P7, 1)
5 basic.pause(5e8@)
@ Input 6 pins.digital write_pin(DigitalPin.P6&, 1)
) 7 basic.pause(5e8@)
@ Music 8 pins.digital write pin(DigitalPin.P5, 1)
] basic.pause(5e8@)
© Led 18 pins.digital write pin(DigitalPin.P4, 1)
) 11 basic.pause(5e8)
"'II Radio 12 pins.digital write pin(DigitalPin.P3, 1)
13 basic.pause(508)
c Loops 14 pins.digital write pin(DigitalPin.P2, 1)
- ) 15 basic.pause(508)
= Logic 16 pins.digital write pin(DigitalPin.P7, 8)
— ) 17 basic.pause(508)
= Variables 18 pins.digital write pin(DigitalPin.P6, 8)
19 basic.pause(5e8)
E Math 20 pins.digital write pin(DigitalPin.P5, 8)
21 basic.pause(5e8)
I & Advanced 22 pins.digital write pin(DigitalPin.P4, 8)
23 basic.pause(588)
24 pins.digital write pin(DigitalPin.P3, 8)
25 basic.pause(588)
26 pins.digital write pin(DigitalPin.P2, 8)
27 basic.pause(588)
28 basic.forever(on_forever)
29

6. Test Results

Upload code and power on, the external LED lights up one by one, then gets dark orderly.

6.16 Project 16Breathing Light

1. Description
In the previous lesson, we control LEDs on and off and make them blink.

In this project, we will control LED brightness through PWM to simulate breathing effect. Similarly, you can change
the step length and delay time in the code so as to demonstrate different breathing effect.

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 voltage of port are OV and 5V. What if the 3V is required? Or what if switch among 1V, 3V and
3.5V? We can’t change resistor constantly. For this situation, we need to control by PWM.

For the Arduino digital port voltage output, there are only LOW and HIGH, which correspond to the voltage output of
OV and 5V. You can define LOW as 0 and HIGH as 1, and let the Arduino output five hundred O or 1 signals within 1
second.

If output five hundred 1, that is 5V; if all of which is 1, that is OV. If output 010101010101 in this way then the output
port is 2.5V, which is like showing movie. The movie we watch are not completely continuous. It actually outputs 25
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pictures per second. In this case, the human can’t tell it, neither does PWM. If want different voltage, need to control
the ratio of 0 and 1. The more 0,1 signals output per unit time, the more accurately control.

Pulse Width Modulation
0% Duty Cycle - analogWrite(0)

| L e

25% Duty Cycle - analogWrite(64)
I
L St iy et ) S i W Ry See

50% Duty Cycle - analogWrite(127) ,
1O e O ot OO o A oo MR
| I S I B AN Ry N B A

e ¢ g ¢

75% Duty Cycle - analogWrite(191)
N e B s I s BN s 1 s B 2.25V-~

7% N N I A1

100% Duty Cycle - analogWrite(255)

w | ] W

ov

Pulse width modulation (PWM) has many applications: lamp brightness adjustment, motor speed adjustment, sound
generation, etc. The following are the three basic parameters of PMW:

width
level [

(1) Amplitude of pulse width (minimum/maximum)

~
7

e
<

N
v

cycle

(2) Pulse period (the reciprocal of pulse frequency within 1 second)
(3) Voltage level (for example: 0V-3V)
(4) Micro: There are 6 PMW interfaces , namely digital pins PO, P1, P2, P3, P4 and P10.

In this program, we connect red LED to PO of micro:bit motherboard. And PO can be input port as well. We could
control LED brightness through PO port. The LED will get bright gradually then dark, alternately, which looks like
human breath.

2. Components List:
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Micro:bit Main keyestudio Micro:bit T type Red LED*1 Breadboard wire
board*1 shield

18 oy ' 3\.@- : '

220 Resistor*1 Breadboard*1 Micro USB cable*1

3. Schematic Diagram

0 —
— + GND
e
—2 0.0 3Vp—
—3 52 20
—4 88 19—
—5 .353 ]
—6 359 15—
—7 wbk 14—
4]
—18 S 13—
—9 12—
—10 11— 2200
LED
rr

g .

4. Wiring Graph
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keyestudio

00000000000

SLLELL LR LT LLLEL LLLLY ELLLI LLLLL DL LT Bl LR LY DL ELLLY L LR
- ° e | Q 8 8 El B 8 8 3

5. Test Code
From the above diagram, LED is connected to PO. Open the Micro:bit online programming tool.

(DA. Click “Led”—more”—*“led enable false”;

on start

led enable false =

B. Combine it with“on start”.

TR H

(2) Go to“Loops”’to move “while. .. true...do”into block*“forever”. Then click*Logic’to drag*“="into*true”’box.

forever

e sk st s st ok sk sk s sk sk st sk stk sk sk sk sk sk sk st sk stk siesk sk sk sk sk sk stk stk sk sk skoskosk stk stk sk skokoskostok ok ok sorskokrok ek

(3) Click “Variables”—“Make a Variable...”—*“New variable name’boxinput“brightness”in dialog box and
tick“OK”then the variable“brightness”is produced. Lay down‘brightness”to the left box of “="change “0”into
‘61024?"6 ”1nt0“<”

forever

while brightness = {w

e sfe sfe s sfe sfe sfe she sk sk ske sk sk sk sk sk sk sk sk sk sk sie sie st sfe st sfe sfe sfe sfe sfe sfe s sfe sfe she sk sk ske sk sk sk sk sk sk stk ke sieskeosteste ittt steosteoskeoskoskoskoskokosk
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(4) A. Follow the above method to create variable“set brightness to 0, and put it down into*“‘do”block.
B. Enter“Math”to get“+”block and move it into“0” box

C. Move out variable“brightness”again into the left“0” box of block “+”, then alter O into 1.

forever

while brightness += L w

do
set brightness * to brightness = + v o

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk skosioskosko sk sk sk st sk sk st sk sk sk skeosk sk skeoskoskoskoskoskoskoskoskotokolototokoiokototokokokokoskokoskoskoskokoskokok

(5) A. Go to“Advanced”—“Pins”—‘“‘analog write pin PO to 1023”;
B. Keep it beneath the*set. . . brightness. .. 1’block, then replace 1023 with*brightness”.

forever

while brightness = {r 1624

do
set brightness * to brightness = + o

analog write pin P8+ to brightness =

sk sk sfe s sk sk sk sk sk sk sk sk ske st sk sk steosieostkeosie sk sk st st sk st ste st sk sk sk sk sk sk sk sk sk sk sk sk sk sk stoskotototokoiokototokokotokokokokoskoskoskoskokok

Go to “Basic” to drag out “pause (ms) 100”into““while. ..do”block set to Sms.
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forever

while brightness = {w

do
set brightness * to brightness = + v o

analog write pin PO+ to brightness =

pause (ms) @

st sk st sk sfe ok sfe ok sk sk sk st sk stk sk sk sk sk sk sk st sk stk siek sk sk sk sk stk stk sk sk sk ik stk stk sk skokoskosiok ok ok sorskorokk

while brightness += < -

do
set brightness * +to  brightness = + v o

analog write pin P8 » to brightness »

once and place
it into “do” block. Change*“<”into*>", 1024 into 0“+”into**-”".
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forever

while brightness = {w

do
set brightness * to brightness = + v o

analog write pin PO+ to brightness =

pause (ms) @

while brightness = > o
do
set bripghtness * to  brightness = - o

analog write pin P8 * to brightness »

pause (ms)

Complete Program

“on start”: command block runs once to start program.Turn off LED dot matrixThe
program under the block “forever” runs cyclically.When brightness<1024, the
program in the “do” block will be executedDelay in 5msWhen brightness>0, the
program in the “do” block will be executedDelay in 5ms

Click*“JavaScript”, you will see the corresponding JavaScript code:

6.16. Project 16Breathing Light 169



Micro:bit Starter Kit

B Javascript v e m Microsoft

1 1let brightness = @
Search.. Q 2 led.enable(false)
2 b 3  basic.forever(function () {
a== basic 4 while (brightness < 1824) {
@ | : 5 brightness = brightness + 1
npu 6 pins.analoghiritePin(AnalogPin.P@, brightness)
7 basic.pause(5
G» Music . )
8 }
9 while (brightness > 8) {
© Led 18 brightness = brightness - 1
I Radi 11 pins.analogWritePin(AnalogPin.P8, brightness)
il Radio 12 basic.pause(5)
13 1
C Loops 1m P
15
G Logic

Then click drop-down triangle button and select*Python’’to see the Python language code:

© o u Microsoft

1 brightness = @

Search... Q 2 led.enable(False)

L 1L 1] B . 3

=== bBasic 4 def on_forever():

@ | i 5 global brightness

npu 6 while brightness < 1824:

7 brightness = brightness + 1

G Music e e . .
8 pins.analog_write_pin(AnalogPin.P8, brightness)
9 basic.pause(5s)

© Led 1@ while brightness > @:

I Radi 11 brightness = brightness - 1

il adio 12 pins.analog write pin(AnalogPin.P8, brightness)
13 basic.pause(5)

C Loops 14 basic.forever(on_forever)
15

23 Logic

6. Test Results

Hook up via connection diagram, upload the code and plug in power. The external LED lights up gradually then gets
dark, alternately, which looks like human breath.

7. Extension Project

The some LED on 5*5 dot matrix shows the breathing light effect.
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led enable true -

forever

while brightness = L @

do
set  brightness * to  brightness = + v o

plot x o ¥ o brightness brighitness =
pause (ms) o

while brightness « > o

do
set  brightness * to  brightness * - o

plot x o y o brightness brightness
pause (ms) o

6.17 Project 17RGB

1. Description

BLUE RED

GREEN
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The RGB color mode is a color standard in the industry. It obtains various colors by changing the three color channels
of red ®, green (G), and blue (B) and integrating them. RGB denotes the three colors of red, green and blue.

The monitors mostly adopt the RGB color standard, and all the colors on the computer screen are composed of the three
colors of red, green and blue mixed in different proportions. A group of red, green and blue is the smallest display unit.
Any color on the screen can be recorded and expressed by a set of RGB values.

Each of the three color channels of red, green, and blue is divided into 256 levels of brightness. At 0, the “light” is the
weakest-it is turned off, and at 255, the “light” is the brightest. When the three-color gray values are the same, the gray
tones with different gray values are produced, that is, when the three-color gray is O, the darkest black is generated;
when the three-color gray is 255, it is the brightest white tone .

RGB is inclusive of two types. In this project, we adopt a common cathode RGB module and connect it to P4, P3 and
P3 of Micro:bit board. The distinct color can be produced and displayed on RGB by changing the input values of P4,
P3 and P2.

2. Component List

Micro:bit Main Keyestudio Micro:bit T Type RGB*1 Micro USB Aable*1
Board*1 Shield

220 Resistor*3 Breadboard*1 Breadboard Wire

3. Schematic Diagram
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5. Test Code

Wiring according to the above diagram. The pins of RGB are linked with P4, P3 and P2. Connect computer to Micro:bit
motherboard with USB cable. Then enable Micro: bit online programming tool to design the code:

A. Click“Led”—“more”—“led enable false”

B. Drag “led enable false”into “on start”

on start

led enable false =

st sk st ke sfe ok sfe ok sk sk sk s sk stk stk sk sk sk sk sk st sk stk siek sk sk sk sk stk stk sk sk sk ik stk stk sk skokoskostok ok ok skorskorokk

A. Click “Advanced”—“Pins”—‘‘analog write pin PO to 1023 ”

B. Move it into“on start”’block, and copy for 2 times.

6.17. Project 17RGB 173



Micro:bit Starter Kit

C. The pins of RGB are separately connected to P4, P3 and P2. Therefore set to P2, P3 and P4. Then the RGB will
show white light.

on start

led enable false =

analog write pin

analog write pin

analog write pin

s sfe sfe s sfe sfe sfe she sk sk sk sk ske sk sk sk st sk sk sk sie st sie st sfe st sfe sfe sfe sfe sfe sfe s sfe sfe she she sk sk ske sk sk sk sk stk skesieoskeoteoteosteoteotesteosfeokokoskoskoskoskokosk

Copy*“analog write pin P2 to 1023 ” once and leave it into “forever”, then change 1023 into 0.

forever

analog write pin P2 * +to o

e sfe sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk s sk sk sie st ste st ste st sfe sfe sfe sfe sfe s sfe sfe she she sk ske sk sk sk sk sk skt sk sk kst steste st st ste st sfe sk seososkoskoskosk

A. Enter“Basic”—“pause (ms) 100”

B. Put*“pause (ms) 100”below the block‘“analog write pin P2 to 0”’block, and set to 1000m:s.

forever

analog write pin P2 v +to o

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk skoskoskoskosko sk sk sk sk kst skeoskeoskeoskeoskoskoskeoske sk skoskoskoskoskoskotololkototokokokototokokokokoskokokoskoskokoskokosk

Duplicate‘‘analog write pin P2 to 1023 again, and place it as follows:
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forever

analog write pin P2 * +to o

analog write pin P2 v to glkE

sfe sfe sfe s sk she sk she sk sk ske sk ske sk sk sk st ik ke sk sk st st st st ste sfe st she she sk sk sk sk sk sk sk sk sk sk sk sioskoskototokotokotototokototkokokokokoskoskoskokosk

analog write pin P2 * {0 e

pause (ms) QLR
analog write pin P2 + to Wl

Replicate code string for 2 times, respectively set to P3 and P4. Then com-
bine these code strings as shown below:

forever
analog write pin P2
pause {ms)
analog write pin P2

analog write pin P32

pause {ms})

analog write pin P3

analog write pin Pa

analog write pin P4

st sk st ke sfe ok sk sk sk sk sk sie sk stk stk sk sk sk sk sk st sk stk sk sk sk sk sk stk stk skeok sk sk stk stk stk sk skokoskosiok stokostor sokskoiRokk

A. Click“Loops”—“repeat 4 times do”
B. Place it into “forever” block.

C. Then drag out the block*“for index from O to 4...do from“Loops”, and move it into“repeat 4 times do”’block
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forever
analog write pin P2
pause {ms})
analog write pin P2
analog write pin P3

pause {ms)

analog write pin P32

analog write pin Pa

analog write pin Pa

repeat o times

d
. for index Ffrom @ to o

st sk sfe e sfe ok sfe sk sk sk sk s sk stk stk sk sk sk sie sk ste sk stk sie sk sk sk sk sk stk stk sl sk sk stk stk stk sk skokoskosiok stk slor sorskoiokok

A. Copy‘“‘analog write pin P2 to 1023 “once and leave it into“for index from O to 4...do ’block.
B. Enter*“Variables” —“index”

C. Put it into*“1023” box of*“analog write pin P2 to 1023 ”block
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forever

analog write pin P2

analog write pin P2

analog write pin P3

pause {ms)

analog write pin P32

analog write pin Pa

analog write pin Pa

repeat o times

d
. for index Ffrom @ to o

analog write pin P2 * to index =

st sk sfe e sfe ok sfe sk sk sk sk s sk stk stk sk sk sk sie sk ste sk stk sie sk sk sk sk sk stk stk sl sk sk stk stk stk sk skokoskosiok stk slor sorskoiokok

A. Copy block“analog write pin P2 to index”once;

B. Set to P3 and delete the variable“index”

C. Go to“Math”— “-’block

D. Leave it into*“1023”’box, and change left O into 1023

E. Move variable“index into right“0”’box
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forever

analog write pin P2

analog write pin P2

analog write pin P3

analog write pin P32

analog write pin P4

analog write pin Pa

repeat o times

d
. for index +From @ to o

analog write pin P2+ to index =

analog write pin P32 * to WkkE - index *

st s sk sk sfe st s she sk sfe sk she she sk ste s ske sk sie st ke ske sk st sieske sk sfe st sieske she st siesie sk sk ste sieske sk sk stk sk sk siesieske sk sk stk sk sk itk skokokokokosk
A. Copy‘““analog write pin P3 to 1023-index’once

B. Click the triangle button to set P4
C. Change 1023 into 512.
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forever

analog write pin P2

analog write pin P2

analog write pin P3

analog write pin P32
analog write pin Pa

analog write pin Pa

repeat o times

d
. for index Ffrom @ to o

analog write pin P2 to index =

analog write pin P3 * to EhkE - index *

analog write pin Pa + to @ - index =

st sk st e sfe ok sfe sk sk sk sk s sk stk stk sk sk sk sie sk st sk stk sie sk sk sk sie sk stk stk sk stk stk stk stk sk skokosk kol stok ok sokskoiokok

A. Click“Basic’to drag out“pause (ms) 1007, then leave it below “analog write...P4.512...indexblock. And set to
Ims.

B. Change‘repeat 4 times”into*“repeat 1 times”, “for index from 0 to 4”’into*“for index from 0 to 513”
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forever

analog write pin P2
pause {(ms}
analog write pin P2
analog write pin P3
pause (ms)
analog write pin P3
analog write pin P4
pause (ms)
analog write pin P4
repeat ° times
do for index from & to @

do
gnalog write pin P2 * to dindex =

analog write pin P2 » io Wikl - index =

analog write pin pPa * 1to @ - index *

pause (ms) o

st sk st e sfe ok sfe sk sk sk sk sie sk stk stk sk sk sk sie sk st sk stk sie sk sk sk sie sk stk stk sk sk sk stk stk stk skl skokosk kol stokoslor sorskoiokok

for index from @ to @

do _ -
analog write pin P2

analog write pin P3 index =

analog write pin P4 index =

pause (ms) @

A. Duplicate code string once and leave it
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into*“repeat 1 times do”block
Remove“index”’behind P2,“1023-index”’behind P3 and “512-index’behind P4.

Then respectively put down‘index”into 1023 box behind P3, “512-index”’into 1023 box behind P2 and““1023-index”into
1023 box behind P4.

forever

analog write pin P2

analog write pin P2

analog write pin P3
pause (ms) W@RLlER
analog write pin P32

analog write pin P4

pause (ms) WLl
analog write pin P4 to (ke
repeat o times
dao
for Aindex from @ to

da
analog write pin P2 * to index *

analog write pin P3 = to QplEkl = L index =

analog write pin P4 * to @ - index =

pause (ms) u

index From 8 to @

analag write pin index *

mnalog write pin

analog write pin index =

pause (ms) @

st sk st ke sfe ok sfe sk s sk sk sie sk stk sk sk sk sk sk sk st sk stk siesk sk sk sk sk stk stk skeok sk sk ik stk stk sk skokoskosiok stokosok ok skoiokk
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for index from @ to @

do
analog write pin P2 + to

analog write pin P32 * 1o @ - index *

analog write pin Pa + 1o m - index =

pause [(ms}) @

A. Replicate code string
into“repeat 1 times do”;

Remove“index”’behind P2 , “1023-index”’behind P3 and “512-index”’behind P4.
Respectively drag them into 1023 boxes behind P4, P3 and P2.

once and place it
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analeg write pin

analeyg write pin

analeg write pin  P3

—y

analeg write pin  P3

analey write pin P4
poe
analey write pin P4

rapeat () tise:

— for  Endex  From @t @

da
analeyg welte pin P2 =  to  Ledes =

analeg weite pin P3 = to =

analey weite pin P4 = to @ =

e ) €@
far  ingex from 8 1 (R

analey weite pin P2 = to (EIEg - =
analey write pin to

analey write pin

e ) @D

for Index *  From
analey write pin
analey write pin

analey weite pin

Y

sk sk sk st st ste sk she sfe st st sk she sfe sk she sk she sk sk sfe s sk sk she st sk sk sk she st sk sk sk sk sk sk sk sk sk sk sk steoske sk sk sk skeoske stk skt stk skoskosko ki skokskosk
analog write pin
analog write pin

analog write pin

Copy code string| once and move into““forever”’block

Complete Program
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“on start”: command block runs once to start program.Turn off LED dot matrixSet the
analog value of P2, P3 and P4 to 1023The program under the block “forever” runs cycli-
cally.Set analog value of P2, P3 and P4 to 0 and 1023.Delay in 1000ms.Repeat the
program in the “do” block once.When index is in the range of 0-513, the program in
the “do”block will be executed.Set the analog value of P2 and P3 to index and “1023-
index”"Set P4 to 512-indexDelay in 1msWhen index value is in the range of 0-513, the
next program will be executedRespectively set P2, P3 and P4 to 512-index, index and
1023-index.Delay in 1msWhen index value is in the range of 0-513, the next program
will be executedRespectively set P2, P3 and P4 to 023-index, 512-index and indexDelay
in TmsSet P2, P3 and P4 to 1023

Click*“JavaScript”, you will view the corresponding JavaScript code:
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B Javascript v 0 L m Microsoft

led.enable(false)
pins.analoghritePin(AnalogPin.P2, 1823)

Search... Q

pins.analoghritePin(AnalogPin.P3, 1823)
pins.analoghritePin(AnalogPin.P4, 1823)
basic.forever{function () {

pins.analogWritePin{AnalogPin.P2, @)

basic.pause(1028)

pins.analogkritePin{AnalogPin.P2, 1@23)
pins.analogWritePin{AnalogPin.P3, @)

basic.pause(1028)

pins.analogkritePin{AnalogPin.P3, 1@23)
pins.analogWritePin{AnalogPin.P4, @)

basic.pause(102@)

pins.analogkritePin{AnalogPin.P4, 1823)

for (let index = @; index < 1; indext++) |

for (let index = @; index <= 513; index++) {
pins.analogWritePin{AnalogPin.P2, index)
pins.analoghWritePin{AnalogPin.P3, 1823 - index)
pins.analogWritePin(AnalogPin.P4, 512 - index)
basic.pause(1)

4l Radio
Loops
Logic
Variables

Math

(%]
ra

for (let index = @; index <= 513; index++) {
pins.analogWritePin{AnalogPin.P2, 512 - index)

[
w

Advanced

< B Q=B 920
. = =1
1]
= =]
a W [y
= =
]
L e = T = R ~ R R R ST
=~ = I - RN = NV B O P S Ry -~ BV I« I I (Y S R NV T
-

[
B

pins.analoghWritePin{AnalogPin.P3, index)

25 pins.analogWritePin{AnalogPin.P4, 1823 - index)
26 basic.pause(1)

27 1

28 for (let index = @; index <= 513; index++) {

29 pins.analogWritePin{AnalogPin.P2, 1823 - index)
3a pins.analogWritePin{AnalogPin.P3, 512 - index)
31 pins.analogWritePin{AnalogPin.P4, index)

32 basic.pause(l)

a3 1

34 +

35 pins.analogkritePin{AnalogPin.P2, 1@23)

El pins.analogWritePin{AnalogPin.P3, 1823)

37 pins.analogWritePin{AnalogPin.P4, 1823)

38 })

Then click the triangle button and select“Python”to see the Python language code:
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© o a Microsoft

1 led.enable(False)
Search... Q 2 pins.analog write_pin(AnalogPin.P2, 1823)
— 3 pins.analog write_pin(AnalogPin.P3, 1823)
=== Basic 4 pins.analog_write_pin(AnalogPin.P4, 1823)
5
@ Input & def on_forever():
7 pins.analog_write_pin(AnalogPin.P2, @)
G» Music 8 basic.pause(1688)
9 pins.analog write_pin(AnalogPin.P2, 1823)
O Led 18 pins.analog_write_pin{AnalogPin.P3, @)
11 basic.pause(l02a)
.d“ Radio 12 pins.analog_write_pin(AnalogPin.P3, 1@23)
13 pins.analog write_pin(AnalogPin.P4, @)
(: Loops 14 basic.pause(l0aa)
15 pins.analog_write_pin(AnalogPin.P4, 1823)
‘u¢ Logic 16 for index in range(1):
17 for index2 in range(514):
= variables 18 pins.analog write_pin{AnalogPin.P2, index2)
- 19 pins.analog write_pin(AnalogPin.P3, 1823 - index2)
20 pins.analog_write_pin{AnalogPin.P4, 512 - index2)
@ Math 21 basic.pause(1)
22 for index3 in range(514):
I + Advanced 23 pins.analog write_pin{AnalogPin.P2, 512 - index3)
24 pins.analog write_pin(AnalogPin.P3, index3)

25 pins.analog_write pin(AnalogPin.P4, 1823 - index3)
26 basic.pause(1)

27 for index4 in range(514):

28 pins.analog_write_pin(AnalogPin.P2, 1823 - index4)
29 pins.analog write_pin{AnalogPin.P3, 512 - index4)
EL pins.analog_write pin{AnalogPin.P4, index4)

31 basic.pause(1)

3z pins.analog_write_pin(AnalogPin.P2, 1823)

33 pins.analog_write_pin(AnalogPin.P3, 1@23)

34 pins.analog write_pin(AnalogPin.P4, 1823)

35 basic.forever(on_forever)
36

6. Test Results
Wire up, upload the code and power on. The RGB begins to show white, blue, green and red color, alternately.
7. Extension Project

Make RGB display blue, green, red, yellow, purple and white color at the interval of 0.5s, alternately.
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on start

led enable false ¥

forever

analog write pin
.pause (ms}
.analﬂg write pin

analog write pin

pause (ms)

analog write pin

analog write pin
.pause (ms}
analog write pin
analog write pin

analog write pin

pause (ms})
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analog write pin
analog write pin
analog write pin
pause (ms)
analog write pin
analog write pin

pause (ms)

analog write pin

analog write pin

6.18 Project 18Active Buzzer

1. Description

We can use Micro:bit to make many interactive works of which the most commonly used is acoustic-optic display.
All the previous projects have something to do with LED. However, the circuit in this experiment can produce sound.
Normally, the experiment is done with a buzzer or a speaker because buzzer is more simpler and easier to use.

The buzzer we introduced here is a passive buzzer. It cannot be actuated by itself, but by external pulse frequencies.
Different frequencies produce different sounds. We can use Micro:bit to code the melody of a song, which is quite fun
and simple.

There are two kinds of buzzer, active buzzer and passive buzzer. In this lesson, we will use Micro:bit to drive an active
buzzer. The active buzzer inside has a simple oscillator circuit which can convert constant direct current into a certain
frequency pulse signal. Once active buzzer receives a high level, it will produce an audible beep.

Triode:

Triode, also known as semiconductor triode, bipolar transistor and crystal triode, is a kind of current-controlled semi-
conductor device. Its function is to amplify weak signals into larger amplitude electrical signals, and also to be used
as contactless switches. Crystal triode is one of the basic components of semiconductor. It has the function of current
amplification and is the core component of electronic circuit.

The triode is made of two PN junctions which are very close to each other on a semiconductor substrate. The two PN
junctions divide the whole semiconductor into three parts, the middle part is the base area, the two sides are the emitter
area and collector area, and the arrangement is PNP and NPN.

The NPN triode is composed of 2 N-type and P-type semiconductors, two of which are the launch area and the collect
area. And the three pins are called E(Emitter), B (Base) and C (Collector).
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Collector (C)

Collector Junction
N 1—theCollector Arca
B
Base(B) O— P 1—theBase Area
N 1— the Launch Area
Emitter Junction
E

Emitter (E)

(@)

i _J
4L

®)

The commonly used triodes are divided into PNP and NPN triodes.

The S8050 transistor is a low-power NPN silicon tube. The collector-base (Vcbo) voltage can be up to 40V, and the
collector current is (Ic) 0.5A.

Its three pins are E(Emitter), B (Base) and C (Collector).

MARKING

S8050 S8050=Device code
Solid dot=Green molding compound device,

if none,the normal device

|_| |_| |_| Z=Rank of hre,

E R C XXX=Code
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S8050
T0-92

1 EMITTER (E)
2 BASE (B)
3 3 COLLECTOR (C)

MNPN transistor

58050

-

-
-

{

PMP transistor

3]C 1]E
2
B 52
19283 1lE 19283 3lc
E B C EB C

2. Components List
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Micro:bit Main Board*1 Keyestudio Micro:bit T Type Active Buzzer*1l 2.4K Resistor*1
Shield*1
.y
:—_—:- — “-
S8050 Triode*1 Breadboard*1 Breadboard Wire Micro USB Ca-
ble*1
Keyestudio Breadboard Power AA Battery Holder*6 5 AA Battery*6

Module*1

3. Schematic Diagram

DC 5V
+ —

&

[9)
Z
IIIIIIIIIlDI

3V
20
19
16
15
14
13
12
"

2.4KQ

Keyestudio micro bit
T-type expansion

2O oo ~NOO A WN-2O

o

4. Wiring Graph
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&

keyestudio

s s s A SN AN A AN A AN O
EEEEEEEEEE NN NN NN NN D

s
»

@
<
<

5. Test Code

Wiring through the above graph, active buzzer is linked with P2. Link computer with micro:bit board. Then enable the
online programming tool to design the code.

(1) 1. Click “Led”—"more”—“led enable false”

on start

led enable false =

2. Combine it with “on start™.

e sfe sfe s sfe sfe sfe she sk sk sk sk ske sk sk sk sk sk sk sk sk sk sie st sfe st sfe sfe sfe sfe sfe sfe s sfe sfe she she sk ske sk sk ske sk sk stk ke sieoskeoteoteosteoteoteosteosteokokoskoskoskoskokok

(2) A. Go to*“Advanced”—“Pins”—*“digital write pin PO to 0 ”*;

B. Leave it into*“forever” , and active buzzer is connected to P2, so set to P2, change o into 1.

forever

digital write pin P2 + to o

st sk st e sfe ok sk sk s sk sk sie sk stk stk sk sk sk sk sk st sk stk siesk sk sk sk sk sk stk stk skeok sk sk ik stk stk sk skokoskosiok ok ok skorskoiRokk

(3) Click“Basic’to move“pause (ms) 100”’block below “digital write...P2 to 1”’block, set to 500ms.
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forever

digital write pin P2 * +to o

pause (ms)

sk sk sk sk sk sk sk sk sk sk sk sk ske st st sk stiosieostkosk kot st st sk sk st sk sk sk skeosk sk skoske sk skoskoskoskoskoskostololotorokoiokototokokotkokoskokoskoskoskokoskokok
digital write pin P2 * +to o

(4) Duplicate the code string
“pause(ms)500”block. Then change 1 into 0.

once and move it below

forever
digital write pin P2+ +to o

pause (ms)

digital write pin P2 + +to o

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk stk sk sk st st sk stk sk skoskoskeosk sk skoskoskoskoskoskoskoskokotololotokokokokotokokokokokoskokokoskoskokoskokosk

Complete Program

“on start”: command block runs once to start program.Turn off LED dot matrixThe
program under the block “forever” runs cyclicallySet P2 to high level(1) to make active
buzzer emit soundDelay in 500msSet P2 to low level(0) to make active buzzer stop
soundDelay in 500ms

Click*“JavaScript”, you will view the corresponding JavaScript code:
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P JavaScript © o u Microsoft

1 led.enable(false)

2 basic.forever(function () {

3 pins.digitalWritePin(DigitalPin.P2, 1)
4 basic.pause(588)

5 pins.digitalWritePin(DigitalPin.P2, 8)
6 basic.pause(588)

7

2

)]

Then click drop-down triangle button and select*Python”to see the Python language code:

© £ u Microsoft

1 led.enable(False
Search... Q : ( )
TR 3 def on_forever():
=== Dasic 4 pins.digital write_pin(DigitalPin.P2, 1)
@ | i 5 basic.pause(5e8)
hpu 6 pins.digital write_pin{DigitalPin.P2, @)
) 7 basic.pause(5e8)
@ Music 8 basic.forever(on_forever)
9
O Led

5. Test Results
Upload program and plug in power. Active buzzer emits sound for 0.5s, and stops for 0.5s.
6. Extension Project

Shift the IO port of active buzzer, it makes sound for 0.2s alternately.

led enable false =

digital write pin PB * to o
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6.19 Project 19Passive Buzzer

1. Description

We can use Micro:bit board to make many interactive works of which the most commonly used is acoustic-optic display.
The previous lessons are related to LED. However, we will elaborate the Sound in this lesson.

Buzzer is inclusive of active buzzer and passive buzzer.

The passive buzzer doesn’t carry with vibrator inside, so it need external sine or square wave to drive. It can produce
slight sound when connecting directly to power supply. It features controlling sound frequency and producing the sound
of “do re mi fa so la si”.

A diode should be connected in reverse when driving by the square wave signal source, which will hinder the high-
voltage generated to damage other components or service life when the power breaks down.

Frequency is made of a series of pitch names in English letters and Numbers. You can choose different frequencies,
that is, tone. The frequency of sound is called pitch.

It involves music knowledge. In music lesson, our teacher taught*“1Do, 2Re, 3(Mi), 4(Fa) , 5(Sol), 6(La), 7(Si)”

1Do 2Re 3(Mi) 4(Fa) 5(Sol) 6(La) 7(Si)
C D E F G A B

The number depends on high or low tone. The larger the number, the higher the tone. When the number is same, the
frequency (tone) is getting higher and higher from C to _B.

Beats are the time delay for each note. The larger the number, the longer the delay time. A note without a line in the
spectrum is a beat, with a delay of 1000 milliseconds. while a beat with an underline is 1/2 of a beat without a line,
and a beat with two underlines is 1/4 of a beat without a line.

1/4Beat 1Beat 1/2Beat

1) 1] |1

Here is the notation of Ode to Joy.
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" Ode To Joy
=B 5 o =120 Beethoven

[

2]
5432017232 iiol223i]
mp crese

R T s S I
2&31\2&32\1253\3345\
[3]
543211232 iiol2a23il
mp crese
igéi\éﬂéé\iés\%\fééié\
ri. .—
5432ii23a-iiodla ii5]

5> 3>>>>>>> >>>>3> > >

i 33117 86 42|17276567/13271 i-1)

3
ioooll

1

2. Components List:

Micro:bit mother-  keyestudio Micro:bitT Type Shield* 1

board*1

— 1

S8050Triode*1 AA Battery Holder*6

LTy

£

Breadboard*1 Keyestudio Power module for bread-

board*1

Passive Buzzer*1 2.4KResistor*1
—
—
Breadboard wire Micro USB cable*1
T B8
51Resistor*1 AA Battery*6

3. Schematic Diagram

Note: On Micro:bit motherboardPassive Buzzer is only connected to P0
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510

GND

3V
20
19
16
15
14

13—

2.4KQ

Keyestudio micro bit
T-type expansion

12
11

O O ~NOOO B WN-2O

o

Wiring Graph:Note On Micro: bit mainboardPassive Buzzer is only connected to P0
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| 1

£1811%g VY Il

I
I AA Battery

| N £199189 YV ‘

B

Y
-
>

=
=
-=
<

“ AA Battery

4. Test Code

Wiring through the above graph, passive buzzer is linked with PO. Link computer with micro:bit board. Then enable
the online programming tool to design the code.
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on start

led enable false =

Click “Led”—"more”—“led enable false”, combine it with “on start”.

e sfe sfe s she sfe she she she sk ske sk ske sk sk sk st sk e sk sk sk sie st sfe st sfe sfe sfe sfe sfe sfe s she sfe she sk sk ske sk ske sk st sk skeosieoteosieoiokoteoteoteototeoteookokokoskoskoskokok

Enter*“Music”’—“play tone Middle C for 1 beat” leave it into“forever’blockthen tap “Middle C”, then

forever

play tone @ for 1 * beat

Middle C

appear

Choose““High E”and set to “1 beat”.

forever

play tone for 1 ¥ beat

High E

forever

play tone for 1 * beat

s sfe sfe s she she she she sk sk ske sk ske sk sk sk sk sk sk sk sk ste st sfe st sfe sfe sfe sfe sfe sfe s she sfe she sk she sk ske sk sk sk sk skeosieoteoskeotokoteoteoteotototeokokokokokoskoskokok

According to the above music score, copy“play tone High E for 1 beat”124 times, separately change “High
E”of*play tone High E for 1 beat”into“High E”,“High F”,“High G”,“High G”,“High F’,“High E”,“High D”,*High
C”,“High C”,“High D”,“High E”,“High E”,“High D”,“High D”,“High E”,“High E”,“High F”,“High G”,“High
G”,“High F”,“High E”,“High D”,“High C”,“High C”,“High D”,“High E”,“High D”,“High C”,“High C”,“High
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D”,“High D”,“High E”,“High C”“High D” “High E”“High F’,“High E”,“High C”“High D” “High E” “High

F”,“High E”,“High D”,“High C”,“High D”,“Middle G ”,“High E”,“High E”,“High E”,“High F”,“High G”,“High

G”,“High F”,“High E”“High D”,“High C”“High C”,“High D”,“High E”,“High D”,“High C”“High C”,“High

D”,“High D”,“High E”,“High C”“High D”“High E”“High F’,“High E”,“High C”“High D”“High E” “High

F” “High E”,“High D”,“High C”,“High D” “Middle G”,“High E”“High E”,“High E”“High F’“High G”,“High

G”,“High F”“High E”“High C”,“High C”“High C”,“High D”,“High E”,“High D”,“High C”,“High C”,“High

D”,“High C”,“High C”,“High G”,“High F”,“High E”,“High E’,“High C”,“High B”,“High A”,“High A”,“High

F”,“High D”,“High C”,“Middle B”,“High D”,“Middle B”,“Middle A”,“Middle G”,“Middle A”“Middle B” “High

C” “High E”,“High D”,“Middle B”,“High C”,“High C”,“High C”,“High C.

Then setbeat to: “17,%17,“17,“17 17 <17 #1717, 417,17 17 <17 S1/27, 17 <17 917 917,917,917, 917 917 917, 917,917,917, 417,917 #1127,

Complete Program

6.19. Project 19Passive Buzzer 199



Micro:bit Starter Kit

play tone (Tl for 1/2 * beat play tone WGEE:NEOR for

led enable false = play tone (UM for 1 * beat play tone Woiyey for
play tone (i« for 1 = beat (AEVR G High C i
forever play tone S for 1 + beat play tone WaiuNeEg for
play tone Yt (M3 for play tone 0T3P for 1/2 ~* beat play tone WiE:ugay for
(AEVR G High E iy play tone QT for 1/2 * beat (AETR G High E iy
play tone QI N3 for [AEVERO M Hizh E Biis (AEVRGI N High E iy

play tone GRS for play tone (R for play tone WCAE:Neg for

[(METSR G High G Ry [METR G High C B{ld (AEVER G High B Ry

[(AETSR G High F Ridy [AEVERO M Hizh D B METRGUT High A Ry

(AEVR N High E Kl METRGI N Middle 6 JE{s play tone WLhE:uRLy for

(AEVR TN High D Kl play tone TR for 1 play tone WEE:ONZSg for

play tone QGIE:Nag for play tone (NS for play tone WGitupey for 1/2 *

play tone YGif:uleg for play tone (W3 for play tone WEE:Nag for 1/2 *

(VARG High D iy play tone QR for play tone QWOLLIN:B for 1/2

(TG High E iy (METR G High ¢ il play tone WphkxE for 1/2 «

(MEVR G High E Bl [AEVE G High & B (AEVIRGHT I Middle B S5 gl i
play tone WOt il for 1/ + beat [METRG M High F B0 play tone WOLLIEY for 1/2

(ARG High D iy play tone IR for play tone §AGLIENE for 1/2

[EVSR G High E Bidy (METER G High D i play tone WOLLMINN for 1/2

Click*“JavaScript”, you will view the corresponding JavaScript code:
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B JavaScript = v e £ m Microsoft

1 led.enable(false)
Search... Q . )
2 basic.forever(function () {
s ) 3 music.playTone(652, music.beat(BeatFraction.Whole))
s:s Basic 4 music.playTone(659, music.beat(BeatFraction.lWhole))
5 music.playTone(698, music.beat(BeatFraction.Whole))
@ Input 6 music.playTone(784, music.beat(BeatFraction.Whole))
) 7 music.playTone(784, music.beat(BeatFraction.Whole))
@ Music 8 music.playTone(698, music.beat(BeatFraction.Whole))
a music.playTone(659, music.beat(BeatFraction.lWhole))
© Led 18 music.playTone(587, music.beat(BeatFraction.Whole))
) 11 music.playTone(523, music.beat(BeatFraction.Whole))
"'II Radio 12 music.playTone(523, music.beat(BeatFraction.Whole))
13 music.playTone(587, music.beat(BeatFraction.Whole))
C Loops 14 music.playTone(659, music.beat(BeatFraction.lWhole))
i 15 music.playTone(659, music.beat(BeatFraction.Whole))
DC: Logic 16 music.playTone(587, music.beat(BeatFraction.Half))
— i 17 music.playTone(587, music.beat(BeatFraction.Whole))
= Variables 18 music.playTone(659, music.beat(BeatFraction.Whole))
@ Math 19 music.playTone(659, music.beat(BeatFraction.Whole))
28 music.playTone(698, music.beat(BeatFraction.lWhole))
21 music.playTone(784, music.beat(BeatFraction.Whole))
I & Advanced 22 music.playTone(784, music.beat(BeatFraction.Whole))
23 music.playTone(698, music.beat(BeatFraction.Whole))
24 music.playTone(659, music.beat(BeatFraction.Whole))
25 music.playTone(587, music.beat(BeatFraction.Whole))
26 music.playTone(523, music.beat(BeatFraction.Whole))
27 music.playTone(523, music.beat(BeatFraction.Whole))
28 music.playTone(587, music.beat(BeatFraction.Whole))
29 music.playTone(659, music.beat(BeatFraction.Whole))
38 music.playTone(587, music.beat(BeatFraction.Whole))
31 music.playTone(523, music.beat(BeatFraction.Half))
32 music.playTone(523, music.beat(BeatFraction.Whole))
33 music.playTone(587, music.beat(BeatFraction.Whole))
34 music.playTone(587, music.beat(BeatFraction.Whole))
35 music.playTone(659, music.beat(BeatFraction.Whole))
36 music.playTone(523, music.beat(BeatFraction.lWhole))
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37 music
38 music.
39 music.
48 music.
41 music.
42 music.
43 music.
44 music
45 music
46 music
47 music.
48 music.
49 music.
58 music.
51 music.
52 music.
53 music
54 music
55 music.
56 music.
57 music.
58 music.
5o music.
68 music.
61 music
62 music
63 music
64 music.
65 music.
66 music.
67 music.
68 music.
69 music.
78 music
71 music
72 music

.playTone (587,

playTone(659,
playTone(5298,
playTone(55%,
playTone(523,
playTone(587,
playTone(55%,

.playTone (628,
.playTone (659,
.playTone (587,

playTone({523,
playTone(587,
playTone({392,
playTone(55%,
playTone(55%,
playTone(&59,

.playTone (628,
.playTone(724,

playTone(724,
playTone(5298,
playTone(55%,
playTone(587,
playTone({523,
playTone({523,

.playTone (587,
.playTone (659,
.playTone (587,

playTone(523,
playTone({523,
playTone(587,
playTone(587,
playTone(55%,
playTone({523,

.playTone (587,
.playTone (659,
.playTone (628,

music

music.
music.
music.
music.
music.
music.

music
music
music

music
music

music
music
music

music.
music.
music.
music.
music.
music.

music
music
music

.beat(BeatFraction
beat(BeatFraction.
beat(BeatFraction.
.Whole))
Whole))
.Whole))

beat(BeatFraction
beat({BeatFraction
beat(BeatFraction

beat(BeatFraction.
.beat({BeatFraction.
.beat(BeatFraction
.beat(BeatFraction
music.
music.
music.
music.
music.
music.

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

.beat(BeatFraction
.beat(BeatFraction
music.
music.
music.
music.
music.
music.

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat{BeatFraction
beat(BeatFraction
beat(BeatFraction

.beat(BeatFraction
.beat(BeatFraction
.beat(BeatFraction
beat(BeatFraction.
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

.beat(BeatFraction
.beat({BeatFraction.
.beat({BeatFraction.

.Whole))

Half))
Half))

Half))
Half))

.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
Whole))
.Whole))
.Whole))
hole))
.Whole))
.Whole))

Half))

Half))
Half))
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73
74
75
76
77
78
79
38
31
32
83
24
85
36
a7
38
89
og
o1
o2
o3
o4
o5
96
a7
og
o9
1ae
1a1
162
1a3
164
1a5
166
1a7
168

music
music

music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
.playTone(784,
.playTone(784,
.playTone(&98,
.playTone(&59,
.playTone(523,
.playTone(523,
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
.playTone(55%,
.playTone(&59,
.playTone(523,
.playTone(988,
.playTone(888,

music
music
music
music
music
music

music
music
music
music
music

.playTone(&59,
.playTone(523,

playTone(587,
playTone(55%,
playTone(598,
playTone(55%,
playTone(587,
playTone({523,
playTone(587,
playTone{392,
playTone(55%,
playTone(55%,
playTone(55%,
playTone(598,

playTone({523,
playTone(587,
playTone(55%,
playTone(587,
playTone({523,
playTone(523,
playTone(587,
playTone({523,
playTone({523,
playTone(784,
playTone(598,

music
music

music
music
music
music
music
music

music
music
music
music
music

.beat({BeatFraction
.beat({BeatFraction
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.

beat{BeatFraction

beat(BeatFraction.
beat(BeatFraction.
.Whole))
.Whole))
.Whole))
Whole})
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))
.Whole))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat{BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
.beat(BeatFraction
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

beat(BeatFraction.
Whole))
.Whole))

beat({BeatFraction
beat(BeatFraction

beat(BeatFraction.
.Whole))
.Whole))
.Whole))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

.beat{BeatFraction.
.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction.

.Whole))
.Whole))
hole))

Half))
Half))

Half))

Half))

Half))

.Whole))
.Whole))
.Whole))

Half))
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189 music
118 music.
111 music.
11 music.
113 music.
114 music
115 music
116 music
117 music.
118 music.
119 music.
128 music.
121 music
122 music
123 music
124 music.
125 music.
126 music.
127 music.
128 1)

129

.playTone (328,

playTone(598,
playTone(587,
playTone(523,
playTone(484,

-playTone (587,
.playTone (424,
.playTone(448,

playTone(392,
playTone(448,
playTone(424,
playTone(523,

.playTone (652,
.playTone (587,
.playTone (424,

playTone(523,
playTone(523,
playTone(523,
playTone(523,

music

music.
music.
music.
music.

music
music
music

music.
music.
music.
music.

music
music
music

.beat(BeatFraction
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
.beat(BeatFraction.
.beat(BeatFraction.
.beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
.beat(BeatFraction.
.beat(BeatFraction.
.beat(BeatFraction.
music.
music.
music.
music.

beat(BeatFraction

beat(BeatFraction.
.Quarter))
.Whole))

beat(BeatFraction
beat(BeatFraction

.Whole))

Half))
Half))
Half))
Half))
Half))
Half))
Half))
Half))
Half))
Half))
Half))
Half))
Half))
Half))

.Whole))

Half))

Then click drop-down triangle button and select“Python”to see the Python language code:
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© o a Microsoft

Search.. Q : led.enable(False)
ass ) 3 def on_forever():
=22 Basic 4 music.play tone(659, music.beat(BeatFraction.WHOLE))
5 music.play tone(6529, music.beat(BeatFraction.WHOLE))
@ Input 6 music.play tone(698, music.beat(BeatFraction.WHOLE))
o ) 7 music.play tone(784, music.beat(BeatFraction.WHOLE))
Music 8 music.play tone(784, music.beat(BeatFraction.WHOLE))
] music.play tone(698, music.beat(BeatFraction.WHOLE))
© Led 18 music.play tone(659, music.beat(BeatFraction.WHOLE))
) 11 music.play tone(587, music.beat(BeatFraction.WHOLE))
"'II Radio 12 music.play tone(523, music.beat(BeatFraction.WHOLE))
13 music.play tone(523, music.beat(BeatFraction.WHOLE))
C Loops 14 music.play tone(587, music.beat(BeatFraction.WHOLE))
- ) 15 music.play tone(659, music.beat(BeatFraction.WHOLE))
G Logic 16 music.play tone(659, music.beat(BeatFraction.WHOLE))
— . 17 music.play tone(587, music.beat(BeatFraction.HALF))
= Variables 18 music.play tone(587, music.beat(BeatFraction.WHOLE))
19 music.play tone(659, music.beat(BeatFraction.WHOLE))
E Math 28 music.play tone(659, music.beat(BeatFraction.WHOLE))
21 music.play tone(698, music.beat(BeatFraction.WHOLE))
I % Advanced 22 music.play tone(784, music.beat(BeatFraction.WHOLE))
23 music.play tone(784, music.beat(BeatFraction.WHOLE))
24 music.play tone(698, music.beat(BeatFraction.WHOLE))
25 music.play tone(659, music.beat(BeatFraction.WHOLE))
26 music.play tone(587, music.beat(BeatFraction.WHOLE))
27 music.play tone(523, music.beat(BeatFraction.WHOLE))
28 music.play tone(523, music.beat(BeatFraction.WHOLE))
29 music.play tone(587, music.beat(BeatFraction.WHOLE))
38 music.play tone(659, music.beat(BeatFraction.WHOLE))
31 music.play tone(587, music.beat(BeatFraction.WHOLE))
32 music.play tone(523, music.beat(BeatFraction.HALF))
33 music.play tone(523, music.beat(BeatFraction.WHOLE))
34 music.play tone(587, music.beat(BeatFraction.WHOLE))
35 music.play tone(587, music.beat(BeatFraction.WHOLE))
36 music.play tone(659, music.beat(BeatFraction.WHOLE))

6.19. Project 19Passive Buzzer 205



Micro:bit Starter Kit

37 music
38 music
39 music.
48 music.
41 music.
42 music.
43 music.
44 music.
45 music.
46 music
47 music
48 music
49 music
58 music.
51 music.
52 music.
53 music.
54 music.
55 music.
56 music.
57 music.
58 music
5o music
68 music
61 music
62 music.
63 music.
64 music.
65 music.
66 music.
67 music.
68 music.
62 music
78 music
71 music
72 music

.play tone(523,
.play_tone(587,

play tone(652,
play tone(628,
play tone(652,
play tone(523,
play tone(587,
play tone(652,
play tone(628,

.play_tone(659,
.play tone(587,
.play tone(523,
.play tone(587,

play_ tone(392,
play tone(652,
play tone(652,
play tone(652,
play tone(628,
play tone(784,
play tone(784,
play tone(628,

.play tone(65%9,
.play tone(587,
.play tone(523,
.play_tone(523,

play tone(587,
play tone(652,
play tone(587,
play tone(523,
play tone(523,
play tone(587,
play tone(587,

.play_tone(659,
.play tone(523,
.play tone(587,
.play tone(65%9,

music
music

music.
music.
music.
music.
music.
music.
music.

music
music
music
music

music
music
music
music

music
music
music
music

.beat({BeatFraction
.beat(BeatFraction
beat(BeatFraction.
beat(BeatFraction.
.WHOLE))
.WHOLE))
.WHOLE))

beat(BeatFraction
beat({BeatFraction
beat(BeatFraction

beat(BeatFraction.
beat(BeatFraction.
.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
music.
music.
music.
music.
music.
music.
music.
music.

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
.beat(BeatFraction
music.
music.
music.
music.
music.
music.
music.

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

beat({BeatFraction.
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

.beat({BeatFraction
.beat({BeatFraction
.beat({BeatFraction
.beat(BeatFraction.

.WHOLE))
.WHOLE))

HALF))
HALF))

HALF))
HALF))

.WHOLE) )
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))

HALF) )

HALF))
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73
74
75
76
77
73
79
28
31
82
83
24
85
36
a7
22
a9
oa
o1
o2
o3
o4
a5
96
a7
o3
a9
166
181
182
183
164
185
186
1a7
163

music

music
music
music

music
music
music

music.
music.
music.
music.
music.
music.

music
music
music

music
music
music

.play tone(698,
music.
music.
music.
music.
music.
music.
.play tone(587,
.play tone(523,
.play tone(587,
music.
music.
music.
music.
music.
.play_tone(784,
.play tone(784,
.play tone(698,

play tone(659,
play tone(523,
play tone(587,
play tone(652,
play tone(628,
play tone(652,

play tone(392,
play tone(652,
play_tone(659,
play tone(652,
play tone(628,

play tone(659,
play tone(523,
play tone(523,
play tone(523,
play tone(587,
play tone(652,

.play tone(5&7,
.play tone(523,
.play tone(523,
music.
music.
music.
music.
music.
music.
.play_ tone(659,
.play tone(523,
.play tone(988,

play tone(587,
play tone(523,
play tone(523,
play tone(784,
play tone(628,
play tone(652,

music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.

beat(BeatFraction.
.WHOLE))
.WHOLE))
.WHOLE))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

beat(BeatFraction.
beat(BeatFraction.
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))
.WHOLE))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat(BeatFraction
beat({BeatFraction

beat(BeatFraction.
.WHOLE))
.WHOLE))

beat(BeatFraction
beat({BeatFraction

beat(BeatFraction.
.WHOLE))
.WHOLE))
.WHOLE))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

beat(BeatFraction.
.WHOLE))
.WHOLE))
.WHOLE))

beat(BeatFraction
beat(BeatFraction
beat(BeatFraction

HALF))

HALF))
HALF))

HALF))

HALF))

HALF))
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189 music
118 music
111 music.
112 music.
113 music.
114 music.
115 music.
116 music.
117 music.
118 music.
119 music.
128 music.
121 music.
122 music.
123 music
124 music
125 music
126 music
127 music
128 music
129

138

5. Test Results

.play_tone(888,
.play_tone(888,

play_tone(698,
play tone(587,
play tone(523,
play tone(424,
play tone(587,
play tone(424,
play_tone(448,
play tone(3292,
play tone(44a,
play tone(424,
play tone(523,
play tone(652,

.play_tone(587,
.play_ tone(494,
.play tone(523,
.play tone(523,
.play tone(523,
.play tone(523,
basic.forever(on_forever)

music
music

music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.
music.

music
music
music
music
music
music

.beat(BeatFraction.
.beat(BeatFraction
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat({BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
beat(BeatFraction.
.beat(BeatFraction.
.beat(BeatFraction.
.beat(BeatFraction
.beat(BeatFraction.
.beat(BeatFraction
.beat(BeatFraction

HALF) )

.WHOLE))

HALF))
HALF) )
HALF) )
HALF) )
HALF) )
HALF) )
HALF))
HALF) )
HALF) )
HALF) )
HALF) )
HALF) )
HALF) )
HALF) )

.WHOLE))

HALF) )

.QUARTER))
.WHOLE))

Wire up through the above graph and plug in power. The “Ode to Joy” is played by passive buzzer.

6. Extension Project

Make passive buzzer emit two kind sounds.
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6.20 Project 201-digit Tube Module

1. Description

LED segment display is a semiconductor light-emitting device. Its basic unit is a light-emitting diode (LED). LED
segment display can be divided into 7-segment display and 8-segment display according to the number of segments.
8-segment display has one more LED unit ( for decimal point display) than 7-segment one.

In this experiment, we use a 8-segment display. According to the wiring method of LED units, LED segment displays
can be divided into display with common anode and display with common cathode. Common anode display refers to
the one that combine all the anodes of LED units into one common anode (COM).

For the common anode display, connect the common anode (COM) to +3V. When the cathode level of a certain segment
is low, the segment is on; when the cathode level of a certain segment is high, the segment is off. For the common
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cathode display, connect the common cathode (COM) to GND. When the anode level of a certain segment is high, the
segment is on; when the anode level of a certain segment is low, the segment is off.

The anodes of each LED are a,b,c,d,e,f,g and dp((decimal point). There are 2 segments to show number and one
segment to display decimal point. In this project, we use a common anode 8-segment display. The each pin of anode
must be connected to 220 resistor.

1-digit tube module has 8 light-emitting diodes (LED) corresponding to 8 pins. As shown below, light emitting diode
a equals to pin a, LED b is equivalent to pin b, and so on. Connect pin a to P13 on the Micro:bit motherboard, pin b to
P14, pin c to P8, pin d to P9, pin e to P10, pin f to P12, and pin g to P11, pin dp to P7, as long as you control the high
and low level of the corresponding interface, you can control the display of the digital tube. In the experiment, we let
the digital tube gradually display 10 numbers from 0-9.

==

b
£ £

=D,
L

2.Components needed:

dp

Y [

Micro:bit mainboard*1 keyestudio Micro:bit T Type Shield*1 1 digit tube module*1 2.4K Resistor*1

&=

Micro USB cable*1 Breadboard*1 Breadboard wires

3. Schematic Diagram
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5.Test Code
Link computer with micro:bit board. Then enable the online programming tool to design the code.

A. Click“Led”—“more”—“led enable false”

on start

led enable false =

B. Place it into“‘on start”

s sfe sfe s she sfe sk she sk ske sk sk ske sk sk sk stk sk ke sk st ste st st ste ste sfe s sk sfe sk sk she st sk sk sk sk sk sk skeosiostkostkotoosteotokoteotetokotokoskokoskoskoskoskoskok

A . Enter “Advanced”— “Functions”—“Make a Functions. ..”—“Edit Function”dialog box
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i la4f-1,l doSomething

B. For block

, change“do something” into “0” and click “Done

Then“function 0”’block is created.

sfe sk sk sk sk she sk sk sk ske sk sk ske st st sk sk sk sk sk st st sk st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk skostokotkotorosiotokototokokokokoskokoskoskoskoskokok

1. A. Click“Advanced”—*“Pins”—*“digital write pin PO to 0”

2. Copy it for 7 times and put these code string into*“function 0”’block.

3. The pins of 1-digit tube module are connected to P13, P14, P8, P9, P10, P12, P11 and P7 .

”

4. Thereby, set to P13, P14, P§, P9, P10, P12, P11and P7 respectively. Then set to 1 from P13 to P12. And remain
0 for P11 and P7 .

function H @

digital write
digital write
digital write
digital write
digital write
digital write
digital write

digital write

e o @
o)l

Pig * to o
P12z * to o
P11 * to o
7> to o

sk sk sk sk sk sk sk sk sk sk sk sk sk st stttk sk sk stk sk st sk sk sk sk skeosk sk skosk sk skoskoskoskoskostototototoroskokokototokokokoskoskokoskokoskokoskok
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function H @
digital write pin P13 =+ to o

digital write pin P14 * to o

digital write pin PE * to Q

digital write pin P9 * to o
digital write pin P18 * to o
digital write pin P12 * to o

digital write pin P11 * to o

digital write pin P7 * to ﬂ

1. Then replicate the code string for 9 times, and design the code as follows:

Ffunction B E\j
digital write pin P13 * +to o
digital write pin P14 * +to o
digital write pin PB * to o
digital write pin P9 * to o

digital write pin P18 * +to o

digital write pin P12 * +to o'

digital write pin P11 * +to o

digital write pin P7 * to o

2. Next click“Advanced”’and enter‘Functions’’to find out function block*“call 0”, and leave it into“forever”’block“call
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0”equals to code string

function @
digital write
digital write
digital write
digital write
digital write
digital write
digital write

digital write

forever

function H @

digital

digital

digital

digital

digital
digital
digital

digital

P13 * to °
P14 * +to o
PE * to ‘ll'
P to 1'!'.
pig * +to o
P12 * to o
P11 * to e

the “call 07, then set to 500ms.

write

write

write

write

write

write

write

write

P13 = to o
P4 * to o
PE * to ‘!I'
M to ‘ll’
Fig * to o
2 L ] o
P11 * to o
P7 * to ‘IEI.

and “call 1”is equivalent to code string

and so on. Move block“pause (ms) 100”from*Basic”’and place it below

st she st e sfe ke sfe sk sfe sk sk sie sk stk sfe ke sfe sk sfe sie sk st sk stk stk sk s sk sie sk st sk stk stk sk sk sk stk stk sk sk skoiokotok ok skokskokosk

Enter“Advanced”and go to“Functions”, drag out the function block*“call 17”,“call 2”,“call 3”,“call 4”,“call 5”,“call
6”,“call 7”,“call 8”and‘“call 9 beneath the block “pause(ms) 500”.
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forever

s sk sk sk sk sk sk sk sk sk sk sk sk st st sk steoskoskosk sk sk sk sk sk st sk sk sk skeoske sk skoskeoskoskeoskoskoskoskoskostotokotokokokokokototkokoskokokoskokoskokokoskokok

Then replicate““pause (ms) 500 “for 9 times and place them into every‘“‘call“block.
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Complete Program
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on start

led enable

function @

digital write

digital write

digital write

digital write

digital write

digital write

digital write

digital write

false =

P11 - tuo
— =

P13 * to o
Pi4 * to o
P8 * to o
Pa * to e
Pl * to o
iz * to o
P11 * to o

function {a

digital write
digital write
digital write
digital write
digital write
digital write
digital write

digital write

Function H @

digital write

digital write

digital write

digital write

digital write

digital write

digital write

digital write

PE - tno
Pa - tno
Pia = tno
piz - tno
P11 * tne

PE * to o
P+ to o
pia * to e
P12 * to o
P11 * to o
T T to o

write pin
write pin
write pin
write pin
write pin
write pin
write pin

write pin

Function ﬂ @
digital write
digital write
digital write
digital write
digital write
digital write
digital write

digital write

P13 * to o
Pid4 * to o
FE * to °
e * to o
Pl * to o
Pz * to o
P11 * to o
7T * to o

Click“JavaScript”, you will view the corresponding JavaScript code:
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function ﬂ -
digital write
digital write
digital write
digital write
digital write
digital write
digital write

digital write

function e

digital write
digital write
digital write
digital write
digital write
digital write
digital write

digital write
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3| JavaScript v

o

u Microsoft

Search... Q
Basic

® Input

Music

Led

all Radio

Q

Loops

Fat

Logic

Variables

Math

< &

Advanced

function 7 () {

}

pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalkWritePin(DigitalPin.
pins.digitalwritePin(DigitalPin.
pins.digitalwritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.

function 2 () {

}

pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalkWritePin(DigitalPin.
pins.digitalwritePin(DigitalPin.

function _6 () {

pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.

P13, 1)
P14, 1)
P8, 1)
Po, 8)
P10, @)
P12, @)
P11, @)
P7, 8)

P13, 1)
P14, 1)
P8, 8)
Pa, 1)
P18, 1)
P12, @)
P11, 1)
P7, 8)

P13, 1)
P14, @)
P2, 1)
Po, 1)
P18, 1)
P12, 1)
P11, 1)
P7, 8)
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31
32
33
34
35
36
37
38
39
48
41
42
43

45
46
47
48
49
5@
51
52
53
54
55
56
57
52
59
68

function 9 () {

}

pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.

function 5 () {

¥

pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin{DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin{DigitalPin.

function 3 () {

pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.
pins.digitalWritePin(DigitalPin.

P13, 1)
P14, 1)
P8, 1)
Po, 1)
P18, @)
P12, 1)
P11, 1)
P7, @)

P13, 1)
P14, @)
P8, 1)
Po, 1)
Pie, @)
P12, 1)
P11, 1)
P7, @)

P13, 1)
P14, 1)
P8, 1)
Po, 1)
P18, @)
P12, @)
P11, 1)
P7, @)
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61 function 8 () {
62 pins.digitalWritePin({DigitalPin.P13, 1)
63 pins.digitalWritePin{DigitalPin.P14, 1)
64 pins.digitalWritePin{DigitalPin.P8, 1)
65 pins.digitalWritePin{DigitalPin.P2, 1)
66 pins.digitalWritePin{DigitalPin.P18, 1)}
67 pins.digitalWritePin{DigitalPin.P12, 1)
68 pins.digitalWritePin{DigitalPin.P11, 1)
69 pins.digitalWritePin{DigitalPin.P7, @)
78}
71 function & () {
72 pins.digitalWritePin{DigitalPin.P13, 1)
73 pins.digitalWritePin{DigitalPin.P14, 1)
74 pins.digitalWritePin({DigitalPin.Pg, 1)
75 pins.digitalWritePin{DigitalPin.Pg9, 1)
76 pins.digitalWritePin{DigitalPin.Ple, 1)
T pins.digitalWritePin{DigitalPin.P12, 1)
78 pins.digitalWritePin({DigitalPin.P11, &)
70 pins.digitalWritePin{DigitalPin.P7, &)
g8 }
81 function 4 () {
82 pins.digitalWritePin{DigitalPin.P13, 8)
83 pins.digitalWritePin{DigitalPin.P14, 1)
84 pins.digitalWritePin{DigitalPin.Pg&, 1)
85 pins.digitalWritePin{DigitalPin.P59, &)
86 pins.digitalWritePin({DigitalPin.Ple, &)
87 pins.digitalWritePin{DigitalPin.P12, 1)
83 pins.digitalWritePin{DigitalPin.P11, 1)
89 pins.digitalWritePin{DigitalPin.P7, &)
ga }
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91

g2

93

04

g5

06

o7

og

o9
168
181
162
183
164
185
166
187
168
189
118
111
112
113
114
115
116
117
118
119
128
121
122
123
124

Then click drop-down triangle button and select“Python”to see the Python language code:

function

¥

pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.

204

digitalWritePin{DigitalPin.
digitalWritePin{DigitalPin.
digitalWritePin{DigitalPin.
digitalWritePin{DigitalPin.
digitalWritePin{DigitalPin.
digitalWritePin{DigitalPin.
digitalWritePin{DigitalPin.
digitalWritePin{DigitalPin.

led.enable(false)
basic.forever(function ()} {

by

_e()

basic

_1()

basic.

~2()

basic.

20

basic.

40

basic.

50

basic

_6()

basic

_70)

basic

_8()

basic

90

basic.

.pause(588)
pause(588)
pause(58a)
pause(588a)
pause(588)
.pause(588)
.pause(588)
.pause(588)
.pause(588)

pause(588)

P13, @)
P14, 1)
P8, 1)
PO, @)
pie, o)
P12, @)
P11, @)
P7, @)

6.20. Project 201-digit Tube Module

221



Micro:bit Starter Kit

© L u Microsoft

1 def _7():
Search.. Q 2 pins.digital write_pin(DigitalPin.P13, 1)
. ) 3 pins.digital write pin(DigitalPin.P14, 1)
=22 Basic 4 pins.digital write pin(DigitalPin.P8, 1)
5 pins.digital write pin(DigitalPin.P9, @)
@ Input 6 pins.digital_write_pin(DigitalPin.P18&, @)
I~ ) 7 pins.digital write_pin(DigitalPin.P12, @)
Music 8 pins.digital write pin(DigitalPin.P11, @)
g pins.digital write pin(DigitalPin.P7, @)
© Led 10 def 2():
) 11 pins.digital_write_pin(DigitalPin.P13, 1)
"II Radio 12 pins.digital write_pin(DigitalPin.P14, 1)
13 pins.digital write pin(DigitalPin.P8, 8)
C Loops 14 pins.digital write pin(DigitalPin.P9, 1)
- i 15 pins.digital write pin(DigitalPin.P18, 1)
G Logic 16 pins.digital_write_pin(DigitalPin.P12, @)
— iabl 17 pins.digital write_pin(DigitalPin.P11, 1)
= Variables 18 pins.digital write pin(DigitalPin.P7, 8)
19 def _6():
@ Math 28 pins.digital write pin(DigitalPin.P13, 1)
21 pins.digital_write_pin(DigitalPin.P14, @)
I w Advanced 22 pins.digital_write_pin(DigitalPin.P8, 1)
23 pins.digital write pin(DigitalPin.P9, 1)
24 pins.digital write pin(DigitalPin.Pl8, 1)
25 pins.digital write pin(DigitalPin.P12, 1)
26 pins.digital_write_pin(DigitalPin.P11, 1)}
27 pins.digital_write_pin(DigitalPin.P7, 8)
28 def 9():
20 pins.digital write pin(DigitalPin.P13, 1)
38 pins.digital write pin(DigitalPin.P14, 1)
31 pins.digital_write_pin(DigitalPin.P8, 1)
32 pins.digital_write_pin(DigitalPin.P9, 1)
33 pins.digital write pin(DigitalPin.P18, @)
34 pins.digital write pin(DigitalPin.P12, 1)
35 pins.digital write pin(DigitalPin.P11, 1)
36 pins.digital_write_pin(DigitalPin.P7, 8)
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37
38
39
40
41
42
43
44
45
46
47
43
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
60
70
71
72

def

def

def

def

_5():
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.
30):
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.
_8():
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.
_8():
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.

digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.

digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.

digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.

digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.
digital write pin(DigitalPin.

P13, 1)
P14, @)
P8, 1)
Pg, 1)
P18, @)
P12, 1)
P11, 1)
P7, ©)

P13, 1)
P14, 1)
P8, 1)
Pa, 1)
P1e, @)
P12, @)
P11, 1)
P7, ©)

P13, 1)
P14, 1)
P8, 1)
Pg, 1)
P1e, 1)
P12, 1)
P11, 1)
P7, ©)

P13, 1)
P14, 1)
Pg, 1)
Pa, 1)
P18, 1)
P12, 1)
P11, @)
P7, 8)
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73 def
74
75
76
77
78
7o
20
21
82 def
23
24
a5
26
a7
28
20
o8

g1 led.

a2
93 def
a4
a5
2157
o7
og
a9
166
181
la2
183
184
185
186
167
188

189
118
111
112
113

115

6. Test Results

_40):
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.
_1():
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.

digital write pin(DigitalPin
digital write pin(DigitalPin
digital write pin(DigitalPin

digital write pin(DigitalPin

digital write pin(DigitalPin.
digital write pin(DigitalPin.
P8, 1)
digital write pin(DigitalPin.
.p1@, @)
digital write pin(DigitalPin.
.P11, 8)
digital write pin(DigitalPin.

digital write pin(DigitalPin
digital write pin(DigitalPin

digital write pin(DigitalPin

enable({False)

on_forever():

—eQ)

basic.pause(58a)

10

basic.pause(588a)

~2()

basic.pause(5688)

30

basic.pause(588)

40

basic.pause(58a)

50

basic.pause(588a)

_6()

basic.pause(5688)

_7()

basic.pause(588)

_8(0

basic.pause(588)

20

basic.pause(588)
114 basic.forever(on_forever)

P13, 8)
digital write pin(DigitalPin.
.Pg, 1)
digital write pin(DigitalPin.
.P1@, 8)
digital write pin(DigitalPin.
P11, 1)
digital write pin(DigitalPin.

P14, 1)
P9, 8)
P12, 1)
P7, 8)

P13, @)
P14, 1)

Po, @)
P12, @)

P7, 8)

Hook up according to diagram, upload the code and power on, the digital tube displays from the number O to 9 cyclically.
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6.21 Project 214-digit Tube Module

1. Description:

The 4-digit digital tube module is mainly composed of a 12pin 4-digit common anode digital tube with a score point.
Its driver chip is TM1637.

When in use, we only to make the single-chip microcomputer control a 4-digit or 8-digital tube by 2 signal lines, which
greatly saves the IO port resources of the control board.

The control terminal interface of the module is a 4pin header with a pitch of 2.54mm, which facilitates to link with the
corresponding control microcontroller. What’s more, the 2 positioning holes of module make it easier to install on the
other devices.

This module can be applied to time display, stopwatch display and other devices that need to display numbers.

In this project, we connect the keyestudio 4-digit digital tube module to the keyestudio Micro:bit T Type Shield through
the Breadboard, and control the 4-digit digital tube module to display numbers through the Micro:bit motherboard and

programming.

Micro:bit motherboard*1  Keyestudio Micro:bit TType Shield*1 ~ M-F DuPont lines

2. Component List:

3. Schematic diagram
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GND

3V
20—
19—
16 =
15
14

13—

bit

DIO
" VCC

GND

e CLK —_—
. —

io micro

T-type expansion

Keyestud

12

O oo ~NOoOO Pk~ WN-~O

4.Wiring Graph
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keyestudio
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ane

[ ) 207

11

4-Digit Display
Keyestudio

Test Code
Code 1

Wiring according to the above diagram, CLK and DIO pins of 4-digit tube module are respectively connected to P1
and P2.

Link computer with micro:bit board. Then enable the online programming tool to design the code.
How to add the library file of 4-digit tube module:

Enter the Micro:bit online programming page and click“Extensions”
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iI= Arrays
I Text
o Game
sa] Images
Pins
%> Serial
-+

Control

Extensions

Input TM1637 to search, as shown below and click to download and install the library file.

¢ Go back Extensions

| TM1637 Q

TM1637
LED Digit Display Module (TM1637)

Learn mare

After installing 4-digit library file successfully, then the corresponding code is shown in the editing area:
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Search... Q TM1637

Basic
Input

Music

LED count o
tm * show number o

Led

Radio tm * show digit o at o
C' Loops
tm * show hex number o
23 Logic
= Variables
E Math turn off tm *
A Advanced

clear tm -

ﬁr:l Functions

tm * DotPoint at o

T Text tm ¥ set intensity o

z= Arrays

1. Click “Variables”—“Make a Variable...”—“New variable name”
2. Enter*“item”in the dialog box and click “OK”, then variable“item”is created

3. Drag“set item to 0”from “Variable”into “on start”block.

on start

set  item * to o

st sk sfe ke sfe ke sfe sk s sk sk sie sk stk stk sk sk s sie sk st sk stk stk sk sk sk sk stk stk stk skt stk sk stk stk sk siolkoskoiokostokosiokoskorskokosk

Click*“8 TM1637”block and move“CLK P1 DIO P2 intensity 7 LED count 4”’to the 0 box of*‘set item to 0.
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CLK P1 =

DIO P2 »

st sk sfe sk sfe ok sfe ok sk sk sk st sk stk stk sk sk s sk sk st sk stk stk sk sk sk sk stk stk sk sk skl stk stk stk sk skokok ok ok ok skorsk

Enter*“8 TM1637”’to select“turn on item”block, and place it into“forever”’block

forever

turn on item *

e sfe sfe s she sfe she she sk ske sk sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe sfe she she she she sk ske sk sk sk sk st skeoskesiotesieosteokotete st teoteososkokoskoskoskoskoskok

Click“Basic”to move‘“‘pause (ms) 100”’block below*turn on item”block and set to 200ms. Then copy it once.

forever

turn on item =

pause (ms) Wil

st s e s sfe st s sk sk st sk sk sk sk ste e sk sk st sieske sk sk ste st ske sk sk stk sk sk st ik s sk stk sk s stk sk sk stk skosk kool skokoiolokoskokoiok skl

Go to“8 TM1637’to find out block*““item show digit 5 at 0 ”, then place it between the two*‘pause (ms) 200 ’blocks*.

forever

turn on item =

pause (ms) Pl

item * show digit o at o

pause (ms) QPR

e sfe sfe sfe sfe sfe sfe she sk sk sk sk sk sk sk sk sk sk sk sk sk sie ste st sfe sfe sfe sfe sfe she sfe sfe sfe sfe she she sk ske sk sk sk sk sk sk sk skt sk sie st steste sfe st ste s sfeosfeosfeseoskoskoskok
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Copy the code string

into““forever”’block. Set to “at 1, at 2, at 37, as shown:

for 3 times, and move

forever

turn on item *

pause (ms) il

item * show
(ms) Wl
item *  show
(ms) Wil
item *  show

show

(ms) Wellg

them

Drag“turn off item”from“8 TM 1637 into*“forever’’block. Duplicate “pause (ms) 200”once and leave it beneath block

“turn off item”.
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forever

turn on item =

pause (ms) il

item * show digit o at o

pause

turn off item *

pause (ms) QiR

Complete Program

“on start”: command block runs once to start program.Set item to “CLK P1 DIO P2 inten-
sity 7 LED count 4”.The program under the block “forever” runs cyclically.Turn on variable
“item”Delay in 200msDigital tube displays 5 at 0 bitDelay in 200msDigital tube displays 5 at
1 bitDelay in 200msDigital tube displays 5 at 2 bitDelay in 200msDigital tube displays 5 at 3
bitDelay in 200msTurn off variable “item”Delay in 200ms

Click*“JavaScript”, you will view the corresponding JavaScript code:
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P JavaScript  w © o m Microsoft

S I Q 1 let item = TM1637.create(
saren. 2 DigitalPin.P1,
sss . 3 DigitalPin.P2,
=22 Basic 4 7,
® Input N
npu 6 )
) 7 basic.forever(function ()} {
@ Music 8 item.on()
g basic.pause(208)
© Led 10 item.showbit(s, @)
. 11 basic.pause(268)
8 TM1637 12 item.showbit(5, 1)
. 13 basic.pause(268)
all Radio 14 item.showbit(5, 2)
15 basic.pause(208)
C' Loops 16 item.showbit(s, 3)
- i 17 basic.pause(288)
3G Logic 18 item.off()
— . 19 basic.pause(268)
= Variables 0 1
21

E\ Math

Then click drop-down triangle button to select*Python”to see the Python language code:

© & m Microsoft

1 ditem = TM1637.create(DigitalPin.P1, DigitalPin.P2, 7, 4
Search.. Q - (big - )
- 3 def on_forever():
222 Basic 4 item.on()
@ | ¢ 5 basic.pause(208)
npu 6 item.showbit(s, @)
) 7 basic.pause(208)
@ Music 2 item.showbit(s, 1)
g basic.pause(288)
© Led 10 item.showbit(s, 2)
. 11 basic.pause(268)
8 TM1637 12 item.showbit(5, 3)
) 13 basic.pause(288)
all Radio 14 item.off()
cr L 15 basic.pause(208)
oops 16 basic.forever(on_forever)
17
22 Logic
Code 2

Hook up in compliance with the above graph, the CLK and DIO pins of 4-digit tube module are linked with P1 and P2.
Link computer with micro:bit board. Then enable the online programming tool to design the code.
We’ve added the library file in “Code 1”part. Let’s get started.

1. Click “Variables”—“Make a Variable...”—“New variable name”

232 Chapter 6. 6. Projects



Micro:bit Starter Kit

2. Enter“item”in the dialog box and click “OK”, then variable“item”is created.

3. Drag“set item to 0”from “Variable’into “on start” block.

on start

set  item * to o

s sfe sfe s she sfe sk she sk ske sk she sk sie sk sk st e sk ke sk sk ste st st ste ste sfe sfe sk sfe she sk she sk she sk ske sk sk sk sk sioskeostieototosteotokoteotetokokokoskokoskoskoskoskokok

Click*“8 TM1637”’block and move“CLK P1 DIO P2 intensity 7 LED count 4’to the 0 box of*‘set item to 0”.

on start

CLK P1 -

DIO P2 »

sk sk sk sk sk sk sk sk sk sk sk sk sk sieosi sk sioskoskosk sk sk sk st sk st sk sk sk skeoskeoskoskoskeosk sk skoskoskoskokostotokotkokokoskokokokokokoskokoskoskokoskoskoskokokok

Enter*“8 TM1637”’to select “item show number 0”’block, and place it into*on start”’block

CLE P1 =

DIO P2 -

intensity o
LED count o

item * show number QRESE!

Go to“8 TM1637’to move““item DotPoint at 1 true”’into “forever’block

forever

item + DotPoint at o show true =
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st sk sfe sk sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ok skorosk

Click“Basic”to drag“pause (ms) 100”’block below the block “item DotPoint at 1 true”, then set to 200ms.

forever

item + DotPoint at o show true =

pause (ms) Pellid

*fe sfe sfe s sfe sfe sfe she sk sk sk sk sk sk sk sk st sk sk sk sk sie ste st sfe st sfe sfe sfe sfe sfe sfe sfe sfe sfe she sk sk sk sk sk sk sk sk sk skt sk sie st steste st ste st sfeosfeosfesfeseoskoskoskosk

item = DotPoint at o show true =

pause (ms) Wil

Copy the code string once and leave it below the

“pause(ms)200”, click the button next to*“true’’to select“false”.

forever
item + DotPoint at o show true +

pause (ms) Pl

item * DotPoint at o show false *

sk sk sk sk sk sk sk sk sk sk sk sk sk st s sk stieoskoskosk sk sk sk sk sk st sk sk sk sk skeoskoskoskeoskoskoskoskoskoskokostotokotokokokokokototokoskokoskokokoskoskoskokokok

Complete Program
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K P1v

b0 P2
intensity @)
iten v show nusber (EER)

item v | DotPoint at o show true v
pause (ms) (IR
item v | DotPoint at o show false v

pause (ns) (LR

“on start”: command block runs once to start program.Set item to “CLK P1 DIO
P2 intensity 7 LED count 4”.4-digit tube module shows 1234.The program under
the block “forever” runs cyclically.Show “DotPoint”’Delay in 200msHide DotPoint-
Delay in 200ms

Click*“JavaScript”, you will view the corresponding JavaScript code:

P JavaScript © T m Microsoft

s | a 1 let item = TM1637.create(
earch... 2 DigitalPin.pPi,
anm . 3 Digi‘talPin.Pz,
=== Basjc 4 7,
® Input 5 4
npu 6 )
) 7 item.showNumber(1314}
@ Music 8 basic.forever(function () {
g item.showDP(1, true)
© Led 18 basic.pause(288)
. 11 item.showDP(1, false)
8 TMI637 12 basic.pause(208)
, 13 1)
.llII Radlo 14

Then click drop-down triangle button to select*Python”to see the Python language code:

© L u Microsoft

s | Q 1 item = TM1637.create(DigitalPin.P1, DigitalPin.P2, 7, 4)
earen.. 2 item.show_number(1314)
L 1 1] B . 3
=== DESIC 4 def on_forever():

5 item.show_dp(1, True)
® Input .

& basic.pause(288)

7 item.show dp(1l, False
G» Music . 0P ( )

8 basic.pause(2088)

9 basic.forever(on_forever
© Led . e :

6. Test Results

Wire up via diagram, upload code 1 and power on, the 4-digit tube module shows*5”from 0 bit to the third bit(From
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left to right are O, 1, 2, and 3 bits). then the number*“5555” flickers.

Upload code 2, the character string*“1314” is shown and the middle symbol ”:’flashes.

6.22 Project 228*8 Dot Matrix

1. Description
8*8 Dot matrix module can be used as display screen, like bus station display, advertising screens and bulletin boards.

On the screen there are 64 circles. And inside each circle has an LED light. There are 64 LEDs, pins on the side, 8 on
each. You can see other models like 16*16 Dot matrix, 32*32 Dot matrix.

These 64 LEDs can be lit separately, or lit together. Lighten different LED to show different icons.
The single 8*8 dot matrix comes with 8 LEDs on each row and each cols. There are 16 pins on the side, 8 on each.

Connect all the positive pins or negative pins of 8 LEDs on each row, leading out a line; and the pins not connected on
each cols also connect together, leading out a line; so the single dot matrix screen has 16 pins. In this lesson, we will
make dot matrix show 11.
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2. Components List:
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Micro:bit mother- keyestudio Micro:bit T Type 220Resistor*8
board*1 Shield*1

Breadboard*1 Micro USB cable*1 Breadboard wires

3. Schematic Diagram

E% g g Eg g
o & 8 5 & ? - GND:
2 98 av—
H G1 A 3 F DO i ;E fg:
8*8LED Matrix s of 18—
788BS S — 1]
4 6 BC 7 E 5 2 A S
9 b 12—
63 ¢ % L 10 11

4. Wiring Graph

°
o6 3
X
>

]

3
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5. Test Code

Wiring according to the above connection diagram. Link computer with micro:bit board. Then enable the online
programming tool to design the code.

A. Click “Led”—"more”—“led enable false”;

on start

led enable false =

B. Combine it with “on start™.

st sfe sfe e sfe ke sfe sk she sk sk sie sk steske sk sk sk sfe sk sk st sk stk stk sk s sk sie sk stk stk stk sk skeosie sk stk stk sk sk skoiokotok ok ok skokosk

Enter “Advanced”—“Pins”—““digital write pin PO to 0, Then drag it into*“forever”.

forever

digital write pin P8 * to o

st s sfe s sfe st e sk sk ste sk e sk sk ste ke ske sk sie sieske sk sk ste s ske sk sk stk sk sk st ik s sk skt sk sk stk sk sk stk skosk stk skoskoiolokoskokoiokskok

Seen from the above the graph, the pin B of 8*8 dot matrix is connected to PS5, click the drop-down triangle to set P5.

forever

digital write pin P35 * +to o

sk sk sk sk sk sk sk sk sk sk sk sk sk st st skosteoskoskosk sk sk sk sk sk st sk sk sk skoskeosk sk skeoskoskeoskoskoskoskokostotokotokokokokokototokokokokoskokoskokoskokokok

Copy“digital write pin P5 to 0”for 9 times. The pins of dot matrix are connected the corresponding ports are displayed
as follows:

Pins of dot matrix Connected Pins

G P14
7 P3
6 P6
5 P1
4 P7
3 P11
0 P8
1 P13
2 PO

Then respectively set to P14, P3, P6, P1...P0. and remain 1 from P3 to P8(as shown below).
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forever

digital

digital

digital

digital

digital

digital

digital

digital

digital

digital

Complete Program
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on start

led enable false ¥

forever

digital write pin

digital write pin

digital write pin

digital write pin

digital write pin

digital write pin

digital write pin

digital write pin

digital write pin

digital write pin

P5 ¥ to o
P14 ¥ to °
P3 ¥ to °
P6 ¥ to o
P1L¥ to o
P7T > to °
P11 v to °
P v to o
P13 v to o
P8 ¥ to G

“on start”: command block runs once to start program.Turn off LED dot matrixThe
program under the block “forever” runs cyclically.Set p5 and P14 to low level(0)Set
to high level (1) from P3 to P8

Click“JavaScript”, you will view the corresponding JavaScript code:

s JavaScript v

(2]

&

m Microsoft

Basic
Input

Music
O Led
all Radio

' Loops

Then click drop-down triangle button and select*Python”’to see the Python language code:

1
2
3
4
5
]
7
8
9

18
11
12
13
14

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

1)

pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.
pins.

digitalWritePin(DigitalPin.
digitalWritePin(DigitalPin.
digitalWritePin(DigitalPin.
digitalWritePin(DigitalPin.
digitalWritePin(DigitalPin.
digitalWritePin(DigitalPin.
digitalWritePin(DigitalPin.
digitalWritePin{DigitalPin.
digitalWritePin({DigitalPin.
digitalWritePin({DigitalPin.

P5, 8)
P14, @)
P3, 1)
PG, 1)
P1, 1)
P7, 1)
P11, 1)
Pe, 1)
P13, 1)
P2, 1)

240
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Search.. Q ; led.enable(False)

- ) 3 def on_forever():

222 Basic 4 pins.digital_write_pin(DigitalPin.P5, 8)
5 pins.digital write pin(DigitalPin.P14, 8)

@ Input 6 pins.digital write pin(DigitalPin.P3, 1)
7 pins.digital_write_pin(DigitalPin.P6, 1)
2
9

@ Music pins.digital_write_pin(DigitalPin.P1, 1)
pins.digital write pin(DigitalPin.P7, 1)
© Led 18 pins.digital write pin(DigitalPin.P11, 1)
. 11 pins.digital_write_pin(DigitalPin.P8, 1)
"'II Radio 12 pins.digital write_pin(DigitalPin.P13, 1)
13 pins.digital write pin(DigitalPin.P8, 1)

C Loops 14 basic.forever(on_forever)

G Logic ®

6. Test Results
Upload the entire program and power on, the number is displayed on dot matrix.
7. Extension Project

34

Change the above code to make 8*8 Dot matrix display the Chinese‘”.
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on start

led enable false =

forever

digital write

digital write

-+
=}

digital write

-+
=]

-+
=]

digital write

-+
=]

digital write

digital write

-+
=]

digital write

digital write pi P18 * to

digital write pi P14 * to

digital write pi P15 * to

6.23 Project 23Control Flow Light by 74HC595N

1. Description

To put it simply, 74HC595 is a combination of 8-digit shifting register, memorizer and equipped with tri-state output.
Here, we use it to control 8 LEDs.

You may wonder why use a 74HC595 to control LED? Well, think about how many I/O it takes for an Arduino to
control 8 LEDs? Yes, 8. For an Arduino, it has only 20 I/O including analog ports. So, to save port resources, we
use 74HCS595 to reduce the number of ports it needs. Using 74HC595 enables us to use 3 digital I/O port to control 8
LEDs!

The 74HC595 devices contain an 8-bit serial-in, parallel-out shift register that feeds an 8-bit D-type storage register.
The storage register has parallel 3-state outputs. Separate clocks are provided for both the shift and storage register.

The shift register has a direct overriding clear (SRCLR) input, serial (SER) input, and serial outputs for cascading.
When the output-enable (OE) input is high, the outputs are in the high-impedance state. Both the shift register clock
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(SRCLK) and storage register clock (RCLK) are positive-edge triggered. If both clocks are connected together, the
shift register always is one clock pulse ahead of the storage register.

NS6SOHYL  (

QI[T
GND[B"

T2IRCK

TT)SCK
T0]SCLR

T]SQH

Pins Description

6.23. Project 23Control Flow Light by 74HC595N
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PIN FUNCTION

13 pin The output Enable is used to turn off the outputs. Must be held low for normal operation

OE

14 pin SI It it the pin receiving data of 74HC595. Only 1 bit is input each time, therefore, a byte can be generated
when inputting 8 times constantly

10  pin Clear all the data in the shift register. when it is low level. This is generally not used, so it is directly

SCLR connected to VCC, high level

11  pin This is the clock pin to which the clock signal has to be provided from MCU/MPU

SCK

12 pin The Latch pin is used to update the data to the output pins. It is active high

RCK

9 pin  This pin is used to connect more than one 74hc595 as cascading

SQH

2. Components List

Micro:bit motherboard*1  keyestudio Micro:bit T Type Shield*1 Red LED*8 220Resistor*8

74HCS595N chip*1 Breadboard*1 Breadboard wires Micro USB cable*1

3. Schematic Diagram

2200
AAA —{ a1\~ veefig—— ? » GND
220 ‘v 3 — - .
] 2200 ‘l‘; .QZ QOE'_ —2 gg 3V 9]
— A —las 3 sifid —3 &% 20—
o o
R —je—filos T ol O B
o — o L
A —T5las & rexf - L
2200 ¥4 3 © —16 =52 15—
o —6—T{ejos & scklu] —7 5B 14—
'\20\0/‘ & (7]la7 < scLr|ig] —s 2L 13—
. 14 [8]lenD @ saH|9] —9 = 12—
° —10 11—
&

4. Wiring Graph
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5. Test Code

Wiring according to the above connection diagram. Therefore, SI, RCK, and SCK pins of 74HCS595N are linked with
PO, P1 and P2. Link computer with micro:bit board. Then enable the online programming tool to design the code.

How to add the 74HC595N library file

Enter the Micro:bit online programming page and click*‘Extensions”Click “Extensions”to add the library file.

Game
sa] Images
Pins
*% Serial

= Control

@ Extensions

-

Enter 74hc595 to search, as shown below. Click library file to download and install library file automatically.

& Go back Extensions

————mmml| 74hc595 Q

\

]
L

Makecode-Extension-Sta...

Freenove Starter Kit Extension for
makecode, mainly related to

Learn more
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The corresponding block appears in the code-editing area, after successful installation

Search... Shift Out
£22 Basic
® Input

O Music show number 6 w

7 Segment Display

O Led

¥ Freenove
=== Shift Out
===  Thermistor
..|I| Radio set 74hc595 data pin at P@ * launch pin at P®@ * clock pin at P8 -
C' Loops
20 Logic

= Variables

write o from highest * bit

on start

led enable false =

A. Click “Led”—"more”—“led enable false”;

on start

led enable false =

B. Combine it with “on start”.
> s sfe s she sfe she she she sk she sk ske sk sk sk st ke ke sk sk s ste st sfe ste sfe sfe sfe she sfe s she she sk she sk sk ske sk sk sk sieskeoskeoioteosteotokoteoteototeoteoskokokoskoskokoskokok
Click*“Freenove”—“Shift Out’to drag*set 74hc595 data pin at PO launch pin at PO clock pin at PO”into*on start”.

Pin S1 of 74HC595N chip is connected to PO, RCK is linked with P1, SCK with P2. (Note: data pin equals to pin S1,
launch pin is given to RCK, clock pin is SCK.)

Therefore, we set block to set 74hc595 data pin at PO launch pin at P1 clock pin at P2.
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on start

led enable false -

set 74hc595 data pin at P@ * launch pin at P1 * clock pin at

sfe sk sfe s sk she sk she sk ske sk sk ske sk sk sk sk sk ke sk st ste st st st ste sfe st sk sk sk sk sk sk sk sk sk sk sk sk sk sioskosiototototeokoteotetokokokoskokoskoskoskoskoskok

A. Go to“Freenove”—“Shift Out”—“write 0 from highest bit”

B. Leave it into*“forever”and change 0 into 255.

forever

st sk sfe ke sfe ke sfe ok sfe sk sk sie sk stk sk sk sk s sie sk st sk stk stk sk s sk sie sk stk stk stk skt sk sk stk stk sk sk skoiokostok ok ok skokosk

Drag out “pause (ms) 100” from “Basic”block, then place it into “forever’and set to 300ms.

forever

pause (ms) WELNRS

st she sfe e sfe e sfe sk she sk she s sk steske stk sfe sk she sk sk st sk stk stk sk s sk sie sk st sk stk stk skt sk sk stk stk kol sk skolokotokosiokoskokskokosk

pause (ms) el
Duplicate code string for 8 times. And separately alter 255 into 127,

63,31,15,7,3, 1 and 0.
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forever

pause (ms) PELEES

pause (ms) RELLERRS

write @ from highest

pause (ms) QELLEERS

write e from highest

pause (ms) WELIRS

write a from highest

pause (ms) QELERRY

write ° from highest

pause (ms) WELLER

write ° from highest

pause (ms) WEEERS

write o from highest

pause (ms) WELERS

write o from highest

pause (ms) QELLE

Complete Program
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led enable false =

set 74hc595 data pin at P8 * launch pin at P1+* clock pin at P2 *

forever

write (EEEY from highest v bit

pause (ms) (ELLRd

write @ from highest *+ bit

pause (ms) QECRES

write @ from highest * bit

pause (ms) (ELCRG
write e from highest * bit

pause (ms) WELLRS

write e from highest * bit

pause (ms) WELLRS

“on start”: command block runs once to start pro-
gram.Turn off LED dot matrixSet the pin of 74HC595N
chip.The program under the block “forever” runs cycli-
cally.Write 255, 127, 63,31, 15, 7, 3, 1 and 0 from high-
est bit

Click*“JavaScript”, you will view the corresponding JavaScript code:

B JavaScript W © o m Microsoft

led.enable(false)
Freenove.Initialization(DigitalPin.P8, DigitalPin.P1, DigitalPin.P2)
basic.forever(function () {

Freenove.Write_Data(255, Order.MSBFIRST)

Search... Q ;
3
4
5 basic.pause(368)
6
7
2
9

222 Basic

© Input Freenove.Write Data(127, Order.MSBFIRST)
I~ ) basic.pause(308)
Music Freenove.Write Data(63, Order.MSBFIRST)
© Led basic.pauseFBBB}
18 Freenove.Write Data(31, Order.MSBFIRST)
- 11 basic.pause(368)
:l Freenove 12 Freenove.Write_Data(15, Order.MSBFIRST)
. 13 basic.pause(388)
all Radio 14 Freenove.Write Data(7, Order.MSBFIRST)
15 basic.pause(368)
' Loops .
16 Freenove.Write Data(3, Order.MSBFIRST)
i 17 basic.pause(388)
3G Logic 18 Freenove.Write Data(1, Order.MSBFIRST)
= variables 19 basic.pauseFBBB}
28 Freenove.Write_Data(®, Order.MSBFIRST)
21 basic.pause(308)

Math b

< H

Advanced
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Then click drop-down triangle button and select“Python”to see the Python language code:

led.enable(False)

Search.. Q Freenove.initialization(DigitalPin.P@, DigitalPin.P1, DigitalPin.P2)

sz Basic def on_forever():

1
2
3
4
5 Freenove.Write Data(255, Order.MSBFIRST)
+]
7
8
9

@ Input basic.pause(388)
) Freenove.Write Data(127, Order.MSBFIRST)
&) Music )
basic.pause(388)

Freenove.Write Data(63, Order.MSBFIRST
© Led ; e )
1@ basic.pause(388)

- 11 Freenove.Write_Data(31, Order.MSBFIRST)
l Freenove . -
12 basic.pause(388)
I Radi 13 Freenove.Write_Data(15, Order.MSBFIRST})
il Radio 14 basic.pause(388)
(3 L 15 Freenove.Write Data(7, Order.MSBFIRST)
oops 16 basic.pause(388)
:{: Loai 17 Freenove.Write Data(2, Order.MSBFIRST)
ogic 18 basic.pause(388)
— i 19 Freenove.Write Data(l, Order.MSBFIRST)
= Variables .
28 basic.pause(388)
21 Freenove.Write Data(8, Order.MSBFIRST)

Math

B

basic.pause(388)
23  basic.forever(on_forever)

I % Advanced 24
6. Test Results
Upload the program and plug in power, 8 LEDs start lighting up together then go off one by one,alternately.

7. Extension Project

8 LEDs light up together then go off at same time.
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on start

led enable false =

set 74hc595 data pin at P8 * launch pin at P1 * clock pin at P2 »

forever

6.24 Project 24A Desk Lamp

1. Description

The button switch is the most universal component in the circuit. In the project 4, we have elaborated the working
principle of the button switch. In this lesson, we will use an external button to control an external LED.

2. Components List:
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Micro:bit Main Keyestudio Micro:bitT  Type 10KResistor*1  220Resistor*1 Red LED*1
Board*1 Shield*1

Micro USB Cable*1 Breadboard*1 Breadboard Button*1 Button Cap*1
Wire

3. Schematic Diagram
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GND

oNOL
S <

Keyestudio micro bit
T-type expansion

O oo ~NOoOOOL B WN-aO
[ N e L G G §
=N W Pk O1 OO O

o

00cce

4. Wiring Graph
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keyestudio
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4  NEEESE SEESSEE SESSN SENEN SENEN NESENS NNENE NEENN EEEEE EEEEE

5. Test Code
Code 1

Wiring according to the above diagram. Button is connected to PO. Link computer with micro:bit board. Then enable
the online programming tool to design the code.

A. Click“Basic”—“more”—‘“clear screen”;

B. Put it into the block*on start”.
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on start

clear screen

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

Drag“show number 0”from*Basic”’and place it into*“forever”block.

forever

show number o

st she sfe e sfe ke sfe sk she s sk sie sk steske stk sk sk sfe sie sk st sk stk stk sk s sk sie sk st sk stk stk sk sk sk sk stk stk stk sk skoiokotokosiokoskokskokosk

Enter“Advanced”—“Pins”—“digital read pin PO ”B. Leave it into the 0 box.

forever

show number digital read pin P8 *

Go to“Basic”to drag“pause (ms) 100”into*“forever”, set to 100ms.

forever

show number digital read pin P8 *

pause (ms) LD

Click“Serial”under the“Advanced”block, and get“serial write value“x=0", leave it below the block*“pause(ms)100”.

Change“x”into*digital signal”.

Copy*“digital read pin PO”once and keep it into*“0”box of “serial write value*x’=0"
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forever

show number digital read pin PO +

serial write value (EGGTSACINST-ACINE - digital read pin PO v

Complete Program

“on start”: command block runs once to start program.Clear screenThe
program under the block “forever” runs cyclically.LED dot matrix shows the
digital signal read by PO1/0Delay in 100msSerial write digital signal=digital
signal read by P01/0

Click“JavaScript”, you will view the corresponding JavaScript code:

© o a Microsoft

basic.clearScreen()
basic.forever(function () {
basic.showNumber(pins.digitalReadPin(DigitalPin.Pa))

Search... Q i
3
4 basic.pause(1@8)
5
6
7

222 Basic
® Input
GY Music

serial.writeValue("digital signal”, pins.digitalReadPin(DigitalPin.P8))
1)

Then click drop-down triangle button and select“Python”to see the Python language code:

e o u Microsoft

basic.clear_screen()

Search... Q

def on_forever():

1
2
T . 3
222 Basic 4 basic.show_number(pins.digital_read pin(DigitalPin.P@))
5
6
7
8

® Input

& Music

basic.pause(1e8)
serial.write_value("digital signal”, pins.digital_read pin(DigitalPin.P@))
basic.forever(on_forever)

Wire up through the connection diagram, upload code, power on and open CoolTerm, click Options to select SerialPort.
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Set COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test).

Click “OK” and “Connect”. When the button is pressed, button sends 1 and serial port and Micro:bit board display 1;
when unpressed, the button sends 0, 0 are shown on serial port and Micro:bit board

o Untitled 0 — O ot

File Edit Connection View Window Help

&l ¢ # X (& | @

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

digital signal:0 ~
digital signal:0
digital signal:l
digital signal:l
digital signal:l
digital signal:1l
digital signal:1l
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:1l
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:1l
digital signal:1l
digital signal:l
digital signal:l

w
CGM'IEI!'I'IE!Z’D‘]F-N-'I @ T ) RTS ) DTR @ DCD
Connected 00:15:07 @ RX @ CTs @ 0DSR @R
Code 2

Hook up according to the above connection diagram, red LED and button switch are connected to P4 and PO respectively.
Link computer with micro:bit board. Then enable the online programming tool to design the code.

(1)) A. Click “Led”—"more”—“led enable false”,

256 Chapter 6. 6. Projects



Micro:bit Starter Kit

on start

led enable false =

B. Combine it with‘““on start™.

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

(2) A. Enter “Variables”—“Make a Variable...”—“New variable name”;

B. Then input“Push Counter”’in the blank box and click “OK” to create variable“PushCounter”. In addition, both
variables*“State”and “Laststate” can be generated in same way.

C. Drag “set Laststate to 0”into“on start”and copy it twice. Respectively click drop-down triangle button to choose

“PushCounter” and “State”. As shown below:

on start

led enable false =

set  PushCounter * to e
set State + to o
Laststate * to o

sfe sk sfe s sk she sk sk sk ske sk sk ske st sk sk stk sk sk st st st st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk skostotkototorosiotokototokokokokoskokoskokoskoskokok

(3) Click*“Serial”under the block*“Advanced”to drag*serial write value“x”=0" into “forever”. Then go to*“Variables’to
move “PushCounter” into 0 box.

forever

serial write wvalue 0 =  PushCounter =

e sfe sfe sfe sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe sfe sfe sfe sfe she sfe sfe sfe she she she sk sk ske sk sk sk sk sk sk skt sk sie st steste sfe st st sfesfeoseosesoskoskoskok

(4) A. Click*“Variables’to move*“‘set Laststate to 0”into “forever”.
B. Click the drop-down triangle button to select“State”;
C. Then enter“Advanced”—“Pins”—“digital read pin PO ”

D. Place“digital read pin PO into*“0” box
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forever

serial write value 0 = PushCounter =

set State * to digital read pin P8 *

sfe sk sk sk sk sk sk sk sk ske sk sk sk sie st sk stk sk sk st st sk st st sk sk sk skeosk sk skeoske sk sk skoskoskoskostototototorosiotokototokokokoskoskoskoskoskoskokokok

(5) A. Go to*“Logic”—"“if...true. ..then”block and*“="

__9

B. Leave“if... true. .. then”beneath the*set. . . digital. . . pin PO” block . Then move out “=" into*“true”’box.

forever
serial write value o =  PushCounter *

set State + to digital read pin P9 +

P @@ v

Click*“Variablesto get“State”, then place it at the left “0” box. Then move out “Laststate” to right O box.

[33h

Then click the drop-down triangle button to set *”’.

forever
serial write value o = PushCounter +

set State + to digital read pin P9 =

Laststate *

s sk sfe s sk she sk she sk sk sk sk ske st st skeosteosieosieosie sk sk st st st st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk skostotkototorosiotokototokokokokoskokoskoekoskoskokok
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Laststate =

Copy once and place it into“if StateLaststate
then”block, delete “Laststate”, change 0 into 1, click the drop-down triangle button to select “=".

forever
serial write value o = PushCounter *

set State + to digital read pin P@ =

Laststate *

A. Replicate*set PushCounter to 0”’once and put it into block*if State=1 then”block.
B. Then go to*Math”to drag out “+”

C. Click*“Variables”’to move out“PushCounter”to the left box 0 of “+”, and change right O into 1.
forever
serial write value o =  PushCounter

set State * to digital read pin PO *

if S5tate - Laststate *

State =

set PushCounter * to PushCounter * + v o

®
®

s sk sfe she sk she sk sk sk sk ske sk ske st st sk sk sk sk ste st st st ste st sk sk sk sk sk sk sk sk sk sk sk sk sk skosiotototorosiotokototokokokokoskokoskokoskoskokok
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A. Click“Basic”to drag out“pause (ms) 100”into*“forever”;

B. Then copy*“set Laststate to 0”’once and leave it beneath the*“pause (ms) 100”. Then drag out*State’to replace 0.

forever

serial write value o = PushCounter =

set State * to digital read pin PO *

if S5tate - Laststate *

set PushCounter * to PushCounter * + v o

®
®

pause (ms) R

set Laststate * to State *

A. Go to*Logic”—“if...true...then...else”

c_9

B. Put it into“forever”. And move “="block into‘‘true”’box.
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forever

serial write value n =  PushCounter *

set State * to digital read pin P@ +*

if State + Laststate =

set PushCounter + to PushlCounter =+ + - o

®
®

pause (ms) QR

set Laststate + +to State =

P @@ we

(11) A. Click “Math”—“remainder of 0 +1”

B. Leave it to the left O box.

C. Replicate the“PushCounter”once and remain it at the left O box of “+”. Alter 1 into 2.
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forever

serial write value o =  PushCounter =

set State * +to digital read pin PO *

if S5tate + Laststate +

set PushCounter + to PushCounter = + - o

®
S

pause (ms) QiR

set Laststate + to State =+

remainder of PushCounter * :—o =" o then

e sfe sfe s sfe sfe she she she sk sk sk ske sk sk sk st sk sk sie sk sie ste st sfe sfe sfe sfe sfe she sfe sfe sfe sfe she she sk ske sk sk sk sk sk sk sk skt sk sie st steste st ste st sfeosfeoskeosesoskoskoskok

Enter“Advanced”—*Pins”— “digital write pin PO to 0”, and place it below the block “if remainder...then”;
Red LED is connected to P4, therefore, click the drop-down triangle button to select P4.

Then copy*“digital write pin P4 to 0”’once and leave it beneath “else”’block. Change 0 into 1.
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forever
serial write value o =  PushCounter =

set State * +to digital read pin PO *

if S5tate + Laststate +

set PushCounter + to PushCounter = + - o

®
S

pause (ms) QiR

set Laststate + to State =+

if remainder of PushCounter = :—o =" o then

digital write pin P4 * to o

else

digital write pin P4 * to o

®

Complete Program
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i “on start”: command block runs once to start program.Turn off LED dot matrixSet
“PushCounter”, “State” and “Laststate” to 0The program under the block “forever”
runs cyclically.The written value “x’=the value of PushCounterSet State to digital
signal (1/0) read by POWhen StatelLaststate, the next program will be executedWhen
State=1, the next program will be executedSet PushCounter to PushCounter+1Set
variable “Laststate” to StateWhen the remainder of PushCounter divided by 2 is
equal to 0, the the program under “remainder. . . then”will be executed.Set P4 to low
level, Red LED goes off.When the remainder of PushCounter divided by 2 is not
equal to 0, the program under “else”will be executed.Set P4 to high level, Red LED
lights up.

Click*“JavaScript”, you will view the corresponding JavaScript code:

P JavaScript | © o m Microsoft

o 1 led.enable(false)
SEArer. Q 2 let PushCounter = 8
2= pas 3 let State = 8
=== DASIC 4 let Laststate =
G) | t 5 basic.forever(function ()} {
npu 6 serial.writeValue("x", PushCounter)
O Musi 7 State = pins.digitalReadPin(DigitalPin.P@)
usic 8 if (State != Laststate) {
9 if (State == 1) {
© Led 1@ PushCounter = PushCounter + 1
. 1 }
all Radio 15 )
13 basic.pause(188)
C' Loops 14 Laststate = State
- 15 if (PushCounter % 2 == @
23 Logic (. . . . ){ )
16 pins.digitalWritePin(DigitalPin.P4, 8)
— 17 else
= Variables ; . { . . . . .. .
18 pins.digitalWritePin(DigitalPin.P4, 1)

Math ;

A
[:~ s

by

(=]
=

I » Advanced

Then click the triangle button and select“Python”to see the Python language code
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© L u Microsoft

1 led.enable(False)
Search.. Q 2 PushCounter = 8
anm . 3 State =8
222 Basic 4 Laststate = @
5
@ Input 6 def on_forever():
ﬂ . 7 global State, PushCounter, Laststate
Music 8 serial.write value("x", PushCounter)
9 State = pins.digital_read_pin(DigitalPin.P8&)
© Led 10 if State != Laststate:
. 11 if State ==
"'II Radio 12 PushCounter = PushCounter + 1
13 basic.pause(168)
C' Loops 14 Laststate = State
- . 15 if PushCounter % 2 ==
JC: Logic 16 pins.digital_write_pin(DigitalPin.P4, 8)
— i 17 else:
= Variables . .. . e .
18 pins.digital write pin{DigitalPin.P4, 1)
@ Math ;2 basic.forever(on_forever)

6. Test Results

Hook up, upload the code, plug in power and press the button. The external LED lights up, press the button again, the
LED goes off, alternately.

7. Extension Project

Press button, red LED gradually gets brighter.
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led enable false «

forever

while digital read pin

analog write pin P4 «

pause (ms)

analog write pin P4 «

pause (ms)

analog write pin P4 «

pause (ms)

analog write pin P4 =

pause (us)

analog write pin P4 +

pause (ms)

analog write pin P4 =

pause. (ns)

6.25 Project 25PIR Motion Alarm

1. Description

In this lesson, we use the Keyestudio PIR motion sensor to detect if someone moves nearby. If it does, the signal
terminal of sensor will output a high level 1, otherwise a low level O will be output. Pay attention that this sensor can
only detect the human body in motion rather in static state. The detection distance is up to 3 meters.

In the project, we connect the Keyestudio PIR motion sensor to the Keyestudio Micro:bit T type shield through the
breadboard to control the active buzzer.

2. Components List:
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Micro:bit board*1 keyestudio Micro:bit T Type Shield*1  Active buzzer*1 2.4KResis-
tor*1
i
=
(il
S8050 Triode*1 Breadboard *1 Breadboard wire Dupont wire

S

m EI_";EI

LIET

AA Battery*6 KeyestudioPIR motion sensor*1 6 AA battery holder*1

USB cable*1 Specialized power module*1

3. Schematic Diagram
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DC

3V 5V —
|

PIR Motion
Sensor
GV S

_? . ool

» 2% 3Vf—
0.

—4 &8 19—

C —s5 25 16—

B —6 T 15—
poll

—7 Bz 14—

—18 b 13—

E —9o = 12—

—110 11—

4. Wiring Graph
(Note: the specialized power module should be connected to breadboard, and the DIP switch is dialed to +3V)
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5. Test Code
Code 1

Hook up according to the above graph. The S end of PIR motion sensor is connected to P1. Link computer with
micro:bit board. Then enable the online programming tool to design the code.
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on start

clear screen

(1) A. Go to “Basic”—“more”—“clear screen’;
B. Place it into “on start” block

(2) Enter“Basic”’to move‘“‘show number 0”block into*““forever”block.

forever

show number o

st she sfe e sfe e sfe sk she s she s sk steske stk sfe sk she sk sk st sk stk stk sk s sk sie sk st sk stk skt skt stk sk stk stk stk sk skoiokotokosiokoskorskokosk

(3) A. Click “Advanced”—“Pins”’—“digital read pin PO

B. Drag it into 0 box, PIR motion sensor is attached to P1, so set to P1.

forever

show number digital read pin P1 w

sk sk sk sk sk sk sk sk sk sk sk sk sk st st stkosteoskoskosko sk sk sk sk skt sk skeoskoskoskeoskoskoskoskoskoskoskoskoskokototokotokokoskokokotkotkokokokoskoskokoskokoskokokok

(4) Click“Basic”’to move“pause (ms) 100”’block below “digital write...P2 to 1’block, set to 500ms.

forever

show number digital read pin P1 +

pause (ms)

sk sk sk sk sk sk sk sk sk sk sk sk sk st s sk steoskoskosko sk sk sk sk sk sk sk sk sk skoskeoskoskoskeoskoskeoskoskoskoskoskostotolotokokokokokototokokokoskoskokoskoskokokokok

A. Enter“Advanced”—“Serial”—“serial write value “x”=0"
B. Drag it into“forever”
C. Copy*“digital read pin P1”’and move it into 0 box

D. Change*“X”into*“digital signal”.
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forever

show number digital read pin P1 =

serial write value (EGTSAEINST-ACINE - digital read pin P1 +

Complete Program

- digital read pin P1 v

“on start”: command block runs once to start program.Clear the screenThe
program under the block “forever” runs cyclically.LED Dot matrix shows
the digital signal(1/0read by P1. Delay in 500msThe digital signal serial
writes=the digital signal(1/0read by P1.

Click*“JavaScript”, you will view the corresponding JavaScript code:

B JavaScript W m Microsoft

1 basic.clearScreen()

2 basic.forever(function () {

3 basic.showNumber(pins.digitalReadPin(DigitalPin.P1))
4 basic.pause(588)
5

+]

7

Search... Q

282 Basic

serial.writeValue("digital signal”, pins.digitalReadPin(DigitalPin.P1))

(® Input
&Y Music

)]

Then click drop-down triangle button and select“Python”to see the Python language code

© L u Microsoft

1 basic.clear_screen
Search... Q - - 0
222 Basi 3 def on_forever():
=== basic 4 basic.show_number(pins.digital_ read_pin(DigitalPin.P1))
C) | 5 basic.pause(588)
nput 6 serial.write_value("digital signal”, pins.digital read pin(DigitalPin.P1))

. 7 basic.forever(on_forever

@ Music o e .

Hook up, upload code, power on and open CoolTerm, click Options to select SerialPort. Set COM port and baud
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rate(115200). Click“OK”and “Connect”

When the PIR motion sensor detects people around, serial monitor and Micro:bit board will show “1”; otherwise both
of them display “0”

#F Untitled 0 * - O ¥

File Edit Connection View Window Help

&l ¢ 8 X % - O

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

digital signal:0 ~
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:0
digital signal:0
digital signal:0
digital signal:1l
digital signal:0
digital signal:0
digital signal:l
digital signal:0
digital signal:0
digital signal:l
digital signal:1l
digital signal:1l
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:1l

W
COM16,/ 1152008-N-1 ® X RIS { DIR @ DCD
Connected 00:04:36 @ Rx @ s @0sR @R

Code 2

Hook up according to the above graph. The S end of PIR motion sensor is connected to P1 and active buzzer is linked
with P2. Link computer with micro:bit board. Then enable the online programming tool to design the code.

on start

clear screen
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A. Go to“Basic”—“more”—“clear screen’;
B. Place it into“‘on start”’block
sk st sk sfe st sfe ke she sfe st she ke sfe s sk she s she sk sk sfe st sk sk she sfe sk sk ke sfe st sk sfe sk sk sk sk s sk sk sk sk sfeske sk sk sk steske sk skoskeosk stk skoskeoske sk skoksk

1]

A. Go to*Logic”—“if...true...then...else”.

B. Move it into“‘forever”

C__9

C. Drag out“="block into*“‘true”’box

forever

st sk st ke stk sfe sk s sk sk st sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk stk sk sk sk stk stk sk sk skokok ok ok ok skorsk

A. Enter“Advanced”—“Pins”—*“digital read pin PO”
B. Place it into left“0”’box.
C. PIR motion sensor is connected to P1, so set to P1

D. Alter right O into 1.
forever

if digital read pin P1 * = o then

st s e s sfe st e sk sk ste sk sk sk sk ste s sk sk st sieske sk sk ste st ske sk sk stk sk sk st ik s sk skt sk s stk sk skeotokoskosk kool skokotolokoskokoiok skl

A. Enter“Advanced”—*“Pins”—*“digital write pin PO to 0”
B. Place it below the“digital read pin... 1...then”block
C. Active buzzer is connected to P2, so set to P2

D. Alter right O into 1.

272
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forever

if digital read pin Pl * =w o then

digital write pin P2 * to o

else

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk sieoskoskosko sk sk sk sk sk st sk sk sk skoskeoskoskoskeoskoskoskoskoskoskokototokotokokokokokokotokoskokoskoskokoskoskoskokokok

(5) Click“Basic”’to move“show icon”’below the block “digital write...P2...1”
forever
if digital read pin Pl +* =w o then

digital write pin P2 * to o

sfe sk sfe s sk she sk she sk sk ske sk ske st sk stk sk sk st st st st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk skosiotkototorosiotokototokokokokoskokoskokoskoskokok

(6) A. Duplicate the code string once and move it below the*“‘else”block.

B. Change 1 into 0. Click the drop-down triangle button to choose“ﬁ”
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forever

if digital read pin P1 *

digital write pin P2 *+ +to o

show icon

else

digital write pin P2 * +to o

. - .
show icom ==

®

Complete Program

on start

clear screen

forever

show number digital read pin P1 ¥

pause (ms) WEllRd

serial write value EGISAEINSTIEINE - digital read pin P1 *

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

Clear the screen.

The program under the block “forever” runs cyclically.

When the digital signal read by P1 is 1, the program under “if digital read pin...then” will be executed.
Set P2 to high level(1), active buzzer emits sound.

LED shows a heart pattern.

When the digital signal read by P1 isn’t equal to 1, the program under “else” will be executed

Set P2 to low level(0), active buzzer doesn’t emit sound.

Dot matrix shows*![img](file:///C:\Users\ADMINI~ 1\AppData\Local\Temp\ksohtml12036\wps405.jpg)”.
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Click “JavaScript”, you will view the corresponding JavaScript code:

JavaScript m Microsoft

1 basic.clearScreen()

seare Q 2 basic.forever(function () {

ass 3 if (pins.digitalReadPin(DigitalPin.P1) == 1) {

=z Basic 4 pins.digitalWritePin(DigitalPin.p2, 1)
5 basic.showIcon(IconNames.Heart)

G') Input 6 } else {

) 7 pins.digitalWritePin(DigitalPin.P2, 8)

@ Music 8 basic.showIcon(IconNames.SmallHeart)
o }

& Led 18 })

all Radio H

Then click drop-down triangle button and select“Python”to see the Python language code

© £ u Microsoft

Searc Q ; basic.clear_screen()

- 3  def on_forever():

== Basic a if pins.digital read pin(DigitalPin.P1) == 1:
5 pins.digital write_pin(DigitalPin.P2, 1)

@ Input 6 basic.show_icon(IconNames.HEART)

. 7 else:

ﬂ Music 8 pins.digital write pin(DigitalPin.P2, B8)
o basic.show_icon(IconNames.SMALL HEART)

© Led 18 basic.forever(on_forever)

.all Radio H

6. Test Results

Wire up, upload the code and power on. When PIR motion sensor detects people around, active buzzer will emit sound

and Micro:bit will show pattern; otherwise, buzzer stops emitting sound and
Micro:bit board.

appears on

7. Extension Project

When sensor detects people around, make Micro:bit cyclically shows the pattern

otherwise, the patte >will be displayed.
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on start

clear screen

forever

if digital read pin Pl «

6.26 Project 26Flame Alarm

1. Description
There is inevitable accident in our life, like fire disaster. What should we do to avoid this grave incident?
The flame sensor can tackle this problem.

As it fairly sensitive to flame, flame sensor (IR receiving triode) is generally applied to search for fire sources. It utilizes
specific infrared receive tube to detect flame, and then converts the brightness into changed level signal.

Therefore, when detecting the fire nearby, it will alarm to remind people to put out the fire in time. Moreover, it can
control the fire extinguisher to quell the fire automatically as well when connected to fire annihilator.

Note: Flame sensor (IR receiver Triode) can detect flames or light sources with a wavelength in the range of 760nm to
1100 nm, and its detection angle is about 60 degrees.

2. Components List:
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Micro:bit motherboard*1 keyestudio Micro:bit T Type Passive Flame sensorIR receiving
Shield*1 Buzzer*1 triode*1

S8050 Triode*1 Breadboard*1 Breadboard Red LED*1
wire

Micro USB ca- AA Battery Holder*6
module*1 ble*1

2 R ‘

2.4KResistor*1 220Resistor*1 51Resistor*1 10K Resistor*1

*#3. Schematic Diagram: **

(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial
the DIP switch to +3V on power module )
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DC

3V 5V

510

Flame Sensor “~——

~ A

2.4KQ

UL
AAA

2O ~NOOOL P WN = O

T-type expansion

|I|I|||I||l

Keyestudio micro bit

4. Wiring Graph

- @

(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial

the DIP switch to +3V on power module )

;
VCC
The negative of infrared receiving

4
'K\ z Flame sensor

.\ The positive of infrared receiving triode

Connect to signal pin

10K
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5. Test Code
Code 1

Wire up according to the above diagram, flame sensor is connected to P2. Link computer with micro:bit board. Then
enable the online programming tool to design the code.

A. Go to “Basic”—“more”—“clear screen”;

B. Place it into “on start” block

on start

clear screen

sk sk sk sk sk sk sk sk sk ske sk sk sk st st sk stoskoskosko sk sk sk sk sk sk sk skeoskoskoskeosk sk skoskoskoskoskoskokokototokotokokoskokokotkotkokoskokoskokokoskokoskokokok

Enter“Basic”’to move“‘show number 0’block into““forever”’block.

forever

show number o

s sfe sfe sfe sfe sfe she sk she sk sk sk ske sk sk sk st sk sk sk sk e ste st sfe sfe sfe sfe sfe s sfe sfe she she she she sk ske sk sk sk sk stk skesieoteskesieosteoteosteosteosteosteosieoskokoskoskoskoskokok

A. Click “Advanced”—“Pins”—“digital read pin PO

B. Drag it into*“0” box. Flame sensor is attached to P2, so set to P2.
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forever

show number digital read pin P2 =

Click“Basic”to move‘“‘pause (ms) 100”block below “digital read...P2”block, set to S00ms.
forever

show number digital read pin P2 =

sfe sk she sk sk she sk she sk ske sk ske sk sie st sk steoskoskoske sk sk ste st st st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk skostotkototorosiotokototokokokokoskokoskoskoskoskokok

A. Enter“Advanced”—*Serial”—“‘serial write value “x”=0"
B. Drag it into“forever”

C. Copy*“digital read pin P2”’and move it into 0 box

D. Change “X”into*“digital signal”.

forever

show number digital read pin P2 *

serial write value (EEGMTSACINEST-OEINE - digital read pin

Complete Program
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number digital read pin P2 v

D - digital read pin P2 v

“on start”: command block runs once to start program.Clear screenUnder
the block“forever’program runs cyclically.LED Dot matrix shows the digital
signal(1/Oread by P2. Delay in 500msThe digital signal serial writes=the
digital signal(1/0Oread by P2.

JavaScript v

1 basic.clearScresn()

2 basic.forever(function () {

3 basic.showNumber(pins.digits
4 basic.pause(588)

5 serial.writeValue("digital =
6

7

iy

Click“JavaScript”, you will view the corresponding JavaScript code:

Then click drop-down triangle button and select*Python”’to see the Python language code:

o m Microsoft

basic.clear_screen()

Search... Q

1
2
3 def on_forever():

4 basic.show_number(pins.digital_read_pin(DigitalPin.P2))
5

6

7

8

==z Basic
® Input
G@» Music

basic.pause(5@a)
serial.write_value("digital signal”, pins.digital read_pin{DigitalPin.P2))
basic.forever(on_forever)

Hook up, upload code, power on and open CoolTerm, click Options to select SerialPort. Set COM port and baud rate
to 115200 (the baud rate of USB serial communication of Micro:bit is 115200 through the test).

Click“OK”and “Connect”

When the flame sensor detects the flame, serial monitor and Micro:bit board will show “1”’; otherwise both of them
display “0”
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#F Untitled 0 * - O X

File Edit Connection View Window Help

&l ¢ 8 X &% - O

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

digital signal:0 "~
digital signal:0
digital signal:0
digital signal:l
digital signal:l
digital signal:l
digital signal:1l
digital signal:1l
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:l
digital signal:l
digital signal:l
digital signal:l
digital signal:1l
digital signal:1l

W
COM16 / 115200 B-N-1 @ X RIS { DIR @ DCD
Connected 00:06:02 @ RX @ CTs @0SR @R

Code 2

Hook up according to the above connection diagram, passive buzzer is linked with PO, red LED is connected to P1
and flame sensor is linked with P2. Link computer with micro:bit board. Then enable the online programming tool to
design the code.

A. Go to “Basic”—“more”—“clear screen”;

on start

clear screen

B. Place it into “on start” block

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk stoskoskosk sk sk st sk sk st sk sk sk sk skeosk sk skoskoskoskoskoskoskokostotokotkokokoskokokototokoskokoskoskokoskokoskokokok
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A. Go to*Logic”—“if...true...then...else”.
B. Move it into“forever”

)

C. Drag out“="block into*“‘true”’box

forever

sk sk sk sk sk sk sk sk sk ske sk sk ske st st sk stk sk sk st st sk st sk sk sk sk skosk sk skosk sk skoskoskoskoskototokotokokokokokoiotkokoskokoskoskokoskoskoskokokok

A. Enter“Advanced”—“Pins”—*“digital read pin PO”
B. Place it into left o box
C. Flame sensor is connected to P2, so set to P2

D. Alter right O into 1.

forever

if digital read pin P2 *

sk sk sk sk sk sk sk sk sk sk sk sk ske st st stk sk sk sk st st sk st sk sk sk sk skeosk sk skeoske sk skoskoskoskoskostotototokorosiotokototokokokokoskokoskoskoskokokok

Click“Basic”to move‘show icon”’below the block “digital read P2...1...then”; then click the triangle button to

select“E”pattern
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forever

if digital read pin P2 *

show icon

else

A. Enter*“Music”—“play tone Middle C for 1 beat”
B. Place it beneath the‘““show icon” block

C. Separately click “Middle C’and““1 beat”to set“High C”and “1/4”

forever

if digital read pin P2 ¥

show icomn

METRGUEE High C BRI N T

else

e sfe sfe s sfe sfe she she sk sk ske sk ske sk sk sk st sk sk sk sk sie ste st sfe sfe sfe sfe sfe she sfe sfe she sfe she she sk ske sk sk sk sk sk sk sk ke st steosteste st steste s sfeososkoskoskoskoskok

A. Enter*“Advanced”—‘Pins”—“digital read pin PO to 0”
B. Place it under the block“if digital read pin P2=1 then”
C. Red LED is connected to P1, so set to P1

D. Alter right 0 into 1.
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forever

if digital read pin P2 ¥

digital write pin P1 * to o

else

Click“Basic”to move‘‘pause (ms) 100”’block below the“digital write...P1 to 1”’block

forever

if digital read pin

show icom ", ¥
L] L}

pause (ms) WIS

s sfe sfe s she sfe sk she sk ske sk she sk sie sk sk st sk sk sie sk st ste st st ste ste sfe sfe sk sfe s sk she sk she sk ske sk sk sk sk sieskeosiototototeokoteoteotokokokokokoskoskoskoskokok

digital write pin P1 * to o

pause (ms) WG
Duplicate code string once and place it beneath “pause(ms)100”block,

then change 1 into 0.
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forever

if digital read pin P2 ¥

pause (ms) PEERES

Replicate code*“digital write pin P1 to 0”’twice and leave them below the “else”’block.

Passive buzzer is linked with PO, so set to PO.
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forever

if digital read pin P2 ¥

digital write pin P1

pause (ms) PEERES

digital write pin P®

digital write pin P1

®

Click“Basic”to move‘‘show icon”below*“digital write pin P1 to 0”’block.

Then click the triangle button to set“ﬁ”.
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forever

if digital read pin P2 ¥

digital write pin P1

pause (ms) PEERES

digital write pin P®

digital write pin P1

. . an
show icon -

®

Complete Program

“on start”: command block runs once to start program.Clear screenThe program under the
block “forever” runs cyclically.When the digital signal read by P2 is 1, the program under

“if digital. . .thenwill be executed.Dot matrix shows “ E”Play tone high c for 1/4 beatSet
P1 to high level(1), red LED lights upSet P1 to low level(0), red LED goes offWhen the
digital signal read by P2 isn’t 1, the program under “else” will be executed.Set PO to low
level(0), passive buzzer doesn’'t emit soundSet P1 to low level(0), red LED goes offDot

matrix shows“ﬁ’

Click*“JavaScript”, you will view the corresponding JavaScript code:
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JavaScript | w © £ u Microsoft

. 1 basic.clearScreen()
Search. Q . .
2 basic.forever(function ()} {
22 oo 3 if (pins.digitalReadPin(DigitalPin.P2) == 1) {
=== DasiC 4 basic.showIcon({IconNames.StickFigure)
@ | i 5 music.playTone(523, music.beat(BeatFraction.Quarter))
npu 6 pins.digitalWritePin(DigitalPin.P1, 1)
) 7 basic.pause(188)
G» Music . . . .
8 pins.digitalWritePin(DigitalPin.P1, @)
g basic.pause(188)
© Led 18 1 else {
| Radi 11 pins.digitalWritePin(DigitalPin.Pe, @)
all FRadio 12 pins.digitalWritePin(DigitalPin.p1, 8)
(3 L 13 basic.showIcon(IconNames.Asleep)
oops o }
- . 15 1)
G Logic e

Then click drop-down triangle button to select “Python”to see the Python language code:

basic.clear_screen()

1
2
) 3 def on_forever():
sz Basic 4 if pins.digital read pin(DigitalPin.P2) ==
5 basic.show icon(IconMames.STICK FIGURE)
@ Input 6 music.play tone(523, music.beat(BeatFraction.QUARTER))
7 pins.digital write pin(DigitalPin.P1, 1)
2
9

@ Music basic.pause(188)
© Led pins.digital_write_pin(DigitalPin.P1, 8)
€ 1@ basic.pause(1e8)
) 11 else:
all Radio . . . . e .
12 pins.digital_write_pin(DigitalPin.P8, 8)
C L 13 pins.digital_write_pin(DigitalPin.P1, 8)
oops 14 basic.show icon{IconMames.ASLEEP)
- . 15 basic.forever(on_forever)
X3 Logic 1"

6. Test Results

When the flame is detected, Micro:bit board displays , passive buzzer rings and red LED flashes simultane-

ously; otherwise, appears, passive buzzer and red LED don’t response.
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6.27 Project 27Seesaw Movement

1. Description

There are 2 tilt switches which adopt SW-200D vibration component in this kit.

The SW-200D vibration switch element adopted on this module is the ball type tilt induction unidirectional trigger
switch, one end of which is gold-plated(trigger end), another one is silver-plated (conductive end).

When the module is in the horizontal position or inclined to the conductive end (silver-plated), the switch element is in
OFF state and the signal end outputs the high level; when the module is tilted to the trigger terminal (gold-plated), the

switch element is ON state, and the signal terminal outputs the low level.

In the project, we connect tilt switch, breadboard and Micro:bit T type shield together. By reading the result on the

serial monitor, we observe the two LED brightness.

2. Components List:

Micro:bit Main Board*1 Breadboard*1

Keyestudio Micro:bit T Type Breadboard 220Resis-

Red LED*2 Tilt Switch*2 10KResis-

tor*2

Micro USB Ca-
Shield*1 Wire tor*2 ble*1

3. Schematic Diagram
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4. Wiring Graph
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Test Code
Code 1

Hook up according to the above connection diagram, the two tilt switches are attached to P6 and PO.
Link computer with micro:bit board. Then enable the online programming tool to design the code.

Click “Led”—"more”—“led enable false”

on start

led enable false =

Combine it with “on start”.

st she sfe e sfe ke sfe sk she sk sk sie sk stk sfeske sfe sk s sie sk st sk stk stk sk s sk sie sk st sk stk stk sk sk sk stk stk stk sk skoiokotok ok ok skokosk

Click “Advanced” to go to “Serial”, and drag“serial write value “x”=0"into “forever”.
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forever

serial write value Q = o

Enter “Advanced”—“Pins”—‘“digital read pin PO”
Keep it into 0 box.

The tilt switch is attached to P6, therefore, set to P6. And change*“x”into*digital signal”.

forever

serial write value (EEGTSACINEST-AEINE - digital read pin P6 *

st sk st sk sfe ok sfe sk s sk sk sie sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk stk sk sk sk stk stk sk sk skoiok ok ok ok skorsk

Click “Basic”to drag out“pause (ms) 100, then leave it below “serial write...P6”block. And set to 300ms.

forever

serial write value (EGSTSACINEST-OEINE - digital read pin P6 +
poe ()

Complete Program

- digital read pin P6 v

“on start”: command block runs once to start program.Turn off LED
dot matrixThe program under the block “forever” runs cyclically.digital
signal that serial writes equals to the digital signal read by P61/0Delay
in 300ms

Click*“JavaScript”, you will view the corresponding JavaScript code:
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| P JavaScript |+ © o m Microsoft

1 led.enable(false)
Search.. Q 2  basic.forever(function () {
222 Basi 3 serial.writeValue("digital signal”, pins.digitalReadPin(DigitalPin.Ps))
=== Dasic 4 basic.pause(3e8)
5 1
® Input .

Then click drop-down triangle button to select “Python”to see the Python language code:

O o m Microsoft

led.enable(False)

def on_forever():

1
2
e . 3
==z Basic 4 serial.write value("digital signal”, pins.digital_read pin(DigitalPin.P6)})
5
6
7

® Input
@ Music

basic.pause(3e8)
basic.forever(on_forever)

Hook up, upload code, power on and open CoolTerm, click Options to select SerialPort. Set COM port and baud
rate to115200(the baud rate of USB serial communication of Micro:bit is 115200 through the test). Click“OK”and
“Connect”.

When the tilt switch is inclined to the transmitting end, serial monitor will show “1”’; when it tends to conductive end
or in horizontal, the serial monitor will display “0”. As shown below:
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o#F Untitled 0 * - O ¥

File Edit Connection View Window Help

&8 ¢ & X & - @

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

digital signal:0 ]
digital signal:0
digital signal:0
digital signal:0
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:l
digital signal:l
digital signal:l
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:0
digital signal:0
digital signal:0
digital signal:0
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:1l

W
COMIB /115200 8-M-1 @ TX ) RTS ) DTR @ DCD
Connected 00:00:40 @ R @ Cs @DSRE @R
Code 2

Hook up according to the above connection diagram, the two tilt switches are attached to P6 and PO and 2 LEDs are
linked with P2 and P4.

Link computer with micro:bit board. Then enable the online programming tool to design the code.

on start

led enable false =

1. Click “Led”—"more”—“led enable false”’; combine it with “on start”.

st s sfe s sfe st e sk sk ste sk sk sk sk ste ke ske sk st sieske sk sk ste st sk sk sk stk sk sk stk sk sk sk skt sk s stk sk skeostokoskosk stk skokotolokoskokoiokskok
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forever

__

2. A. Click*logic”and move out “="and“if.true...then”.
B. Lay down“if...true...then” into “forever”.
C. Then drag the*“and”block into*““true”’box.
D. Copy “="twice and leave them to the left and right boxes of “and”block.
e sfe sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe she sfe sfe s sfe she she sk sk sk sk sk sk sk sk sk sk st sk sie st ste st st ste st sfe sfeoseosfeososkoskoskok
3
1. Go to“Advanced”—*“Pins”—“digital read pin P0O”
2. Place it at the first “0”’box.
3. The tilt switch is connected to P6, so set to P6.

4. Change the second “0” into 1.

forever

digital read pin P& * =w o

skeskeoskeoskeoskoskokokokokokoroskokokok

“)
1. Click “Variables”—*“Make a Variable...”—“New variable name”.
2. Enter“brightness1”in the blank box and click“OK”. Then the variable*brightness1”is generated.
3. Move“brightness1”to the third“0”box. Click the button at the second “="block to set*”.
4. Finally, change 0 into 1023.

forever

digital read pin P& * brightnessl zw 1823 then

st s sfe sk sfe sfe e she sk sfe sk she she sk ste ke she sk sfe sieske she sie ste s sk she sk stesie sk sk st siesie sk sk sk sieoske sk ste sk sk sk sk stk sk sk itttk tolokoskokokokokok
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(5) Go to“Variables”’to get“set brightnessl to 07, place it beneath the block“if digital read pin P6=1...1023”

forever

if digital read pin brightnessl = r v @

set brightnessi *+ to a

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk sieoskoskoske sk sk st sk sk st sk sk sk sk sk sk sk skoskoskoskoskoskoskokostotototkokokoskokokototokoskokoskokokoskoskoskokokok

forever

if digital read pin P& = brightnessi =

set brightnessl * to o +* o

(6) Click“Math”’to move*“+”block into 0 box.

Enter“Variables”to find out“brightnessl”, then lay down it to the left“0”box and change right“0” into 1.

forever

digital read pin P6 * brightnessi * z v 1823 then

brightnessl + +to brightnessi

st s sfe s sfe sfe e she sk sfe sk she sk sk ste s she sk sie sieske she sk ste st sk she sk sfesie sk sk st sieske sk sk it sk sk steoskeoske sk sk stk skeosk itk skoskotolokoskokoiolkskok
@)

1. Enter “Advanced” —*“Pins”—“analog write pin PO to 1023”

2. Keep it below the block*“set brightness...1”

3. Red LED is linked with P4, so set to P4
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forever

digital read pin P& *

set brightnessl *+ +to  brightnessil =

analog write pin P4 * +to brightnessl *

@

4. Copy the*brightness1”once and drag it into 1023 box.

1. Click*“Advanced”to enter*‘Control”’and drag“wait (us) 4”’beneath the block “analog... to brightness 1”
2. Change 4 into 10.

forever

digital read pin PG * brightnessl * R 1823 then

set  brightnessl *+ to  brightnessi ¥

analog write pin P4 * +to brightnessl *

digital read pin P& * brightnessi zw 1823

set  brightnessl *+ to  brightnessl ¥

analog write pin P4 * +to brightnessl *

(9) Duplicate the code string
and put it into*“forever”, and change‘“digital read pin6 1”into “digital read pin6 0”and 1023 into 0. Then set to

brightnessi =
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forever

digital read pin P& * brightnessl z v 1823 then

set brightnessl * to  brightnessl *

analog write pin P4 * to brightnessl =

digital read pin P6 * brightnessl *

set brightnessli * to  brightnessl =

analog write pin P4 * to brightnessl +

s sk sk sk sk she sk sk sk ske sk sk ske st st sk sk sk sk st st sk st st sk sk sk skeoske sk skeoske sk sk sk sk sk sk skototototorosiotokototokokokokoskokoskoskoskoskokok

(10)

And let’s create the variable“brightness2”in same  way. Replicate  the

digital read pin P& * brightnessl +

set  brightnessi * to brightnessi =

analog write pin P4 * to brightnessi =

wait (ps) @
C

once and place it into “forever”’block.

The tilt switch is attached to PO, and the red LED is linked with P2.

Set to*“digital read pin PO=1"and “analog write pin P2, change “brightness1” into “brightness2”.

code  string:
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forever

digital read pin P6 ™ =" o and * brightnessl = z ™ 1823 then

set brightnessl * to  brightnessl * + " o

analog write pin P4 * to brightnessi =

wait (ps) @
®

digital read pin P6 * brightnessl +* z* o

set  brightnessl * to brightnessl ¥

analog write pin P4 * to brightnessi *

wait (ps) e
®

digital read pin P8 * brightness2? +* z " o

set brightness2 * to  brightness2 »

analog write pin P2 * to brightness2 +

wait (ps) @
®

e st sfe s she sfe she sk she sk she sk ske sk sk sk st sk sk ke sk st ste st sfe sfe sfe sfe sfe s sfe s she she sk she sk ske sk sk sk sk sieskeoskoioteoteoteoko it totokeokokokoskokoskoskoskok

digital read pin PO * brightness2? = L o

set brightness2 * +to brightness2 =
analog write pin P2 * to brightness2 =

wait (ps) e

(11) Duplicate code string @
once and keep it into“forever”. Change 0 into 1023.

Set to*“digital read pin PO=0" and“set brightness2 to brightness+1”’
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digital read pin P& +*

set  brightnessi » +to  brightnessl =

analog write pin P4 ™ +to brightnessl =

wait (ps) @

®

digital read pin P& =

set  brightnessi * to  brightnessi =

analog write pin P4 * +to brightnessl =

wait (ps) @
®

digital read pin P& *

set brightness? * +to  brightness2 «

analog write pin P2 * +to brightness2 =

wait (ps) @
®

digital read pin P8 = = = e and *

-~ @

set brightness2 * +to  brightness2z «

analog write pin P2 =+ +to brightness: =

wait (ps) @
®

Complete Program

brightnessi =

brightnessi =

brightness2 =

brightness2 =

z - then

- O

- O

- trn
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on start

led enable false ¥

forever

if digital read pin P6 * = brightnessi » ¥ 1023 then

set brightnessi v to brightnessi w

analog write pin P4 ¥ +to brightnessl v

wait (ps) @
@

if digital read pin P6 *
set brightnessl * to  brightnessl =

analog write pin P4 * +to brightnessl =

wait (ps) @
C

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

Turn off LED dot matrix

The program under the block‘“forever’’runs cyclically.

When the digital signal read by P6 is 1 and brightnessl isn’t equal to 1023. The program un-
der“if...1...and.1023...then”block will be executed.

Set variable brightness1 to brightness1+1

Set the analog value of P4 to brightness1

Delay in 10us

When the digital signal read by P6 is 0 and brightnessl isn’t equal to O. The program under
“if...0...and.0...then”block will be executed.

Set variable brightness1 to brightness1-1

Set the analog value of P4 to brightness1

When the digital signal read by PO is 1 and brightness2 isn’t equal to O. The program un-
der“if...1...and.0...then”block will be executed.

Set variable brightness2 to brightness2-1

Set the analog value of P2 to brightness2

Delay in 10us

When the digital signal read by PO is O and brightness2 isn’t equal to 1023.  The program un-
der“if...1...and.1023. .. then”block will be executed.

Set variable brightness2 to brightness2+1

Set the analog value of P2 to brightness2

Delay in 10us
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Click“JavaScript”, you will view the corresponding JavaScript code:

JavaScript | © £ u Microsoft

1 let brightness2 = 8
Search... Q 2 let brightnessl = @
sum . 3 led.enable(false)
222 Basic 4  basic.forever(function () {
5 if (pins.digitalReadPin(DigitalPin.P6) == 1 && brightnessl != 1823) {
@ Input 6 brightnessl = brightnessl + 1
O Music ; pins.anang‘Nr%tePin(ﬂnalogPin.P4, brightnessi)
control.waitMicros(18)
© Led Sl B S o _ g
(pins.digitalReadPin(DigitalPin.P6) == 8 &% brightnessl != 8) {
. 11 brightnessl = brightnessl - 1
"'II Radio 12 pins.analogliritePin{AnalogPin.P4, brightness1)
13 control.waitMicros(18)
C' Loops 12 )
. 15 if (pins.digitalReadPin(DigitalPin.P8) == 1 && brightness2 != @) {
JC Logic 16 brightness2 = brightness2 - 1
— . 17 pins.analogliritePin{AnalogPin.P2, brightness2)
= Variables 18 control.waitMicros(18)
19 }
ﬁ Math 20 if (pins.digitalReadPin(DigitalPin.P8) == & && brightness2 != 1823) {
21 brightness2 = brightness2 + 1
I % Advanced 22 pins.analogliritePin{AnalogPin.P2, brightness2)
23 control.waitMicros(18)
24 }
25 1)
26

Then click drop-down triangle button to select*Python”to see the Python language code:

© £ u Microsoft

1 brightness2 = @
Search. Q 2 brightnessl = @
282 Basic i led.enable(False)
5 def on_forever():
@ Input 6 global brightnessi, brightness2
. 7 if pins.digital_read pin(DigitalPin.P6) == 1 and brightnessl != 1823:
@ Music 8 brightnessl = brightnessl + 1
9 pins.analog_write_pin(AnalogPin.P4, brightnessil)
© Led 18 control.wait _micros(18)
. 11 if pins.digital_read pin(DigitalPin.P6) == @ and brightnessl != @:
"'II Radio 12 brightnessl = brightnessl - 1
13 pins.analog_write_pin(AnalogPin.P4, brightnessl)
c Loops 14 control.wait_micros(18)
. 15 if pins.digital read pin(DigitalPin.P8) == 1 and brightness2 != 8:
):: Logic 16 brightness2 = brightness2 - 1
= variables 1; pins.analoig_wr%te_pin(ﬂnalogpin.PZ, brightness2)
control.wait_micros(1@)

if pins.digital read pin(DigitalPin.P@) == & and brightness2 != 1823:

Math brightness2 = brightness2 + 1

]
[
@ o

21 pins.analog_write_pin(AnalogPin.P2, brightness2)
I  Advanced 22 control.wait_micros(18)
23  basic.forever(on_forever)

(]
=

6. Test Results
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Hook up, upload the code and plug in power. When two tilt switches are inclined to one side, one LED gets dim
gradually, another one get bright instead. And finally, one LED is off, and another one is brightest

7. Extension Project

Two tilt switches control 2 LEDs. When they aren’t inclined. A LED lights up, and another one goes off. On the
contrary, the LED that lights up will go off, and another one will be on.

on start

led enable false »

forever
digital read pin digital read pin P& *

digital write pin P2 w

digital write pin P4 =

®

if digital read pin digital read pin P6 *

digital write pin P2 *

digital write pin P4 ¥

@

6.28 Project 28Night Lamp

1. Description
In our daily life, we find that many lamps in the public automatically light up at night, and go off during the day.

Are these lights controlled by someone? In fact, they are are equipped with a photosensitive element, which can detect
the brightness of the ambient light.

The photocell sensor (photoresistor) is a resistor made by the photoelectric effect of a semiconductor. It is very sensitive
to ambient light, thus its resistance value vary with different light intensity.

We use its features to design a circuit and generate a photoresistor sensor module. The signal end of the module is
connected to the analog port of the microcontroller. When the light intensity increases, the resistance decreases, and
the voltage of the analog port rises, that is, the analog value of the microcontroller also goes up. Otherwise, when the
light intensity decreases, the resistance increases, and the voltage of the analog port declines. That is, the analog value of
the microcontroller becomes smaller. Therefore, we can use the photoresistor sensor module to read the corresponding
analog value and sense the light intensity in the environment.

It is widely applied to various light-controlled circuits, such as the control and adjustment of lights, as it is generally
used for light measurement, light control and photoelectric conversion.
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We connect photoresistor, keyestudio Micro:bit T Type shield and Breadboard together. The test results will be dis-

played on serial monitor or dot matrix.
== .

2. Components List:

Micro:bit motherboard* 1 Photoresistor*1 Red LED*1 220Resis- 10KResis-
tor*1 tor*1

keyestudio Micro:bit T Type Shield*1  Breadboard Micro USB cable*1  Bread-
wire board*1

3. Schematic Diagram

(). [1]}

GND

3V
20
19
16
15
14
13
12
11

2O O~NOOOO A~ WN=aO

o

LED

A A

T-type expansion

Keyestudio micro bit

LI

Jojsisaloyoyd
Y

0o0¢e

4. Wiring Graph
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5. Test Code

As we know, there are digital and analog ports in Arduino.

For Micro:bit board, there are some pins for reading analog vale. As shown below:

Reserved: accessibility

]
BUTTONB

of Lebcoi3 HwoonH
LED Col 7

of (Dol
®
BUTTON A

We measure the analog value of P2 by photoresistor, then change the ambient light intensity, the analog value is shown
on serial monitor(CoolTerm). The LED brightness is controlled by photoresistor.

Code 1

Hook up according to the above connection diagram, photoresistor is connected to P2. Link computer with micro:bit
board. Then enable the online programming tool to design the code.

Click“Led”—“more”and find out“led enable false”, then put it in the block*on start”
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on start

led enable false =

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

Enter “Advanced”—*“Serial”—“serial write value “x”=0".

Move it into“forever”

forever

serial write value Q = o'

st s sfe s sfe st e sk sk ste sk ke sk sk ste ke ske sk st sieske she sk ste st ske sk sk stk sk sk st siesie s sk skt sk s stk sk sk stk skosk stk skoskololokoskokoiokskok

A. Click“Advanced”—“Pins”’—“‘analog read pin PO”
B. Place it at the “0”’box
C. The photoresistor is lined with P2, therefore, set to P2

D. The left “x” is changed into*“analog signal”.

forever

serial write value (EELEILEEST-GEINE - analog read pin

st sk st ke sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk sk skokoskoiok ok ok ok skorosk

A. Go to “Basic”—*“pause (ms) 100”

B. Lay down it into*“forever”, set to 200ms.

forever

serial write value (EELEILEEST-OCINE - analog read pin

pause (ms)

Complete Program
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“on start” command block runs once to start program.Turn off LED dot
matrixforever: The program runs cyclically.The analog signal that serial
writes is equivalent to the analog signal read by P2.Delay in 200ms

Click“JavaScript”, you will view the corresponding JavaScript code:

B Javascript | v o & m Microsoft

1 led.enable(false)
search... Q 2 basic.forever(function () {
22 Basi 3 serial.writevalue("analeog signal”, pins.analogReadPin(AnalogPin.P2))
=== Dasic 4 basic.pause(268)
5 1
® Input p

Then click drop-down triangle button and select“Python”to see the Python language code:

© £ m Microsoft

led.enable(False)

def on_forever()

1
2
T . 3
222 Basic 4 serial.write_value("analog signal”, pins.analog_read_pin(AnalogPin.P2))
5
6
7

basic.pause(2e8)
basic.forever{on_forever)

® Input
@ Music
Hook up, upload code, power on and open CoolTerm, click Options to select SerialPort. Set COM port and baud

rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the test). Click“OK”and
“Connect”.

Serial monitor shows the corresponding value. The analog value increase gradually as the ambient light intensity gets
weak slowly; otherwise, the analog value reduces bit by bit. As shown below:
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oF Untitled 0 *

File Edit Connection View Window Help

hal ¢ @

Mew Open Save | Connect Disconnect

X

Clear Data

% =@

Options | View Hex | Help

analog signal:lSs
analog signal:207
analocg signal:251
analocg signal:256
analog signal:26l
analog signal:283
analog signal:2%93
analog signal:305
analog signal:306
analog signal:310
analog signal:313
analog signal:31%
analog signal:325
analog signal:335
analog signal:359
analog signal:3S3
analog signal:4e7
analog signal:5358
analocg signal:&72
analocg signal:756
analog signal:218
analog signal:260
analog signal:877
analog signal:385
analog signal:9l0
analog signal:922

|COM16/ 115200 B-N-1
Connected 00:00:15

@ T

OR{ @CTS @DSR @R

) RTS () DTR @ DCD

Code 2:

Note: You could set the analog value through the test result.

Connect photoresistor to P2, red LED to P4. Link computer with Micro:bit board. Then enable the online programming

tool to design the code.
1A. Click“Led”—“more”and find out*led enable false”

B. Put it in the block*“on start”

on start

led enable false =
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st sk sfe sk sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ok skorosk

(2)A. Enter“Logic”—*“if...true...then...else”.

[T L)

B. Move it into“forever”’and drag “="into"true”’box

forever

e sfe sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe s she sk sk ske sk sk sk sk sk sk skt sk sie st steste st ste st sfe sk sfesfeseoskoskoskosk

(3) A. Go to*“Advanced”—*Pins”—*“analog read pin P0”
B. Put it into the left “0”’box
C. The photoresistor is attached to P2, then set to P2.

D. Click the drop-down triangle button of “=" to select “>”, alter 0 into 400.

forever

if analog read pin P2 = > then

st s sie sk sfe st e she sk sfe sk she she sk ste ke she sk sie sieske she sk ste s ske she sk sfesie sk sk st siesie sk sk siesie sk sk sieosieske sk sk stk skeoskosieoioskoskeoskotolokokokoiolkokosk
A. Go to*“Advanced”—“Pins”—“digital write pin PO to 0”

B. Leave it beneath““analog . ..P2>400 then’block.
C. The red LED is attached to P4, then set to P4 and revise O into 1.
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forever

if analog read pin P2 = > w then

digital write pin P4 * to o

else

s sk sk sk sk sk sk sk sk sk sk sk sk sie st sk stk sk sk st st sk st st sk sk sk skeosk sk skeoske sk sk skoskoskoskostotokototorosiotokototokokokokoskokoskoskoskoskokok

(5) Duplicate““digital write pin P4 to 1”once, then keep it beneath “else” block. Change 0 into 1.

forever
if analog read pin P2 = > - then

digital write pin P4 * to o

else

digital write pin P4 * to o

®

Complete Program

“on start”: command block runs once to start program.Turn off LED dot matrixThe pro-
gram under the block “forever” runs cyclically.When the signal read by P2 is greater
than 400, the next program will be executed.Set P4 to high level to turn on LEDWhen
“the signal read by P2 is greater than 400” is not met, the program below the else will
be executed.Set P4 to low level to turn off red LED

Click*“JavaScript”, you will view the corresponding JavaScript code:

310 Chapter 6. 6. Projects



Micro:bit Starter Kit

JavaScript v 9 'ﬂ' ] Microsoft

led.enable(false)
basic.forever(function () {
if (pins.analogReadPin(AnalogPin.P2) > 488) {
pins.digitallritePin(DigitalpPin.P4, 1)

1
Search... Q -
3
4

5 } else {
® Input p
7
2
q

222 Basic
pins.digitalWritePin(DigitalPin.P4, 8)
h

@ Music H

O Led

Then click drop-down triangle button and select*Python”’to see the Python language code

© £ u Microsoft

1 led.enable(False
Search... Q B ( )
222 Rasi 3 def on_forever():
=== basic 4 if pins.analog read pin(aAnalogPin.P2) > 468:
C) | 5 pins.digital write pin(DigitalPin.P4, 1)
nput 6 else:
. 7 pins.digital write_pin(DigitalPin.P4, @)
@ Music 8 basic.forever{on_forever)
9
© Led

6. Test Results

Hook up via connection diagram, upload the program and power on. When the ambient light intensity gets weak, the
photoresistor’s input value is greater than or equal to 400, LED will be on; on the contrary, LED will go off.

7. Extension Project

Connect one more passive buzzer at P0. When the detected analog value of the light intensity is greater than 400, the
LED light is on and the passive buzzer plays “1 (Do), 2 (Re ), 3(Mi), 4(Fa), 5(Sol), 6(La), 7(Si)”’; when the analog
value is greater than 100 and less than or equal to 400, the LED flashes and passive buzzer doesn’t work instead; when
the analog value is greater than or equal to 100, the LED light and the passive buzzer don’t work.
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on start

led enable false *

forever

if analog read pin P2 w* >w then

digital write pin P4 * +to o

play tone for

play tone for

pause (ms)

play tone for
pause (ms)
play tone for
pause (ms)

play tone for

1/4 * beat

312
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play tone for 1/4 * beat
pause (ms)

play tone for 1/4 * beat

pause (ms) Wel:IAd
®

if analog read pin P2 * > v and * analog read pin P2 * £ 4 then

digital write pin P4 * to o
pause (ms) Wel:ld
digital write pin P4 * to o
pause (ms) Wl

stop melody all *

@

if analog read pin P2 ¥

digital write pin P4 * to o

stop melody all =

®

6.29 Project 29DIY Voice-controlled Light

1. Description

The sound sensor mainly adopts a high-sensitivity microphone element and LM386 chip. High-sensitivity microphone
components are used to detect external sounds. The LM386 chip can amplify the sound detected by the high-sensitivity
microphone, and the maximum multiple is 200 times.

When in use, we can adjust the multiple of the sound by rotating the potentiometer on the sensor. When adjusting the
potentiometer clockwise to the end, the magnification is maximized.

Therefore, it can be used to make voice-activated robots, switches and alarms, etc.

In this project, we connect the signal of the sound sensor to PO of the Micro:bit board, and detect the magnitude of the
external sound by reading the analog value of the PO terminal. During the detection, the louder the external sound, the
greater the analog value; the smaller the external sound, the smaller the analog value.

Simultaneously, we will display the measured analog value on the serial monitor and control LED brightness.

2. Components List:
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Micro:bit  mother- keyestudio Micro:bit T Type

board*1 Shield*1

keyestudio sound sen-

sor*1

Red LED*1 220Resis-
tor*1

Breadboard*1 Breadboard wire Micro USB cable*1 Breadboard
wire
3. Schematic Diagram:
| -
2 o
— —0
o 4 = GND
m .
— 2 g8 3v
5 o —3 Ew 20—
™ — 5 °s 16—
™ —6 TBg 15—
—7 §3 14—
—18 3; 13—
—9 & 12—
—110 11 p—

00¢c¢

4. Wiring Graph
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NN NN NN NN —
NN MMM NN NN C
SRR R RN R R R R RN RN R R ER ] el
NN NN NN NN 4

T4
By
keyestudio

5. Test Code
Code 1

Hook up according to the above connection diagram, the S end of sound sensor is attached to PO. Link computer with
micro:bit board. Then enable the online programming tool to design the code.

Click“Led”—“more”and find out“led enable false”.

Put it in the block‘“on start”

on start

led enable false =

st sk sfe e sfe ke sfe ok s sk sk sie sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk stk sk skl stk stk stk siokoskoiokostok ok ok skorosk

A. Enter “Advanced”—“Serial”—“serial write value “x”=0".

B. Move it into“forever”

forever

serial write value Q = o

e st sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sie sk ke ste st sfe sfe sfe sfe sfe s sfe she sk she sk she sk ske sk sk sk sk sieskeoskototosteoteokoteoteoteototeokokokoskokoskoskokok

A. Enter“Advanced”—*Pins”—*“analog read pin PO”.
B. Place it at the “0”’box

C. Change“x”’into““Sound analog value”

forever

TS IR SACIREINEN * Sound analog value ' JESEEUENGTENES IST N I

sk sk sk sk sk sk sk sk sk ske sk sk sk st st sk stoskoskosk sk sk sk sk sk st st sk sk sk skeosk sk skeosk sk skoskoskoskoskostotokotokokoskokokokotokokokoskokokokokokoskokok
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(3) A. Go to*“Basic”’—“pause (ms) 100”

B. Lay down it into*“forever”’block.

forever

serial write value QEGIIGEENEIGERTENTTNY - analog read pin PO »

pause (ms) Wl

Complete Program

on start

led enable false v

“on start”: command block runs once to start program.Turn off LED
dot matrixForever: The program runs cyclically.The Sound analog
value that serial writes equals to the analog signal read by P0.Delay
in 100ms

Click “JavaScript”, you will view the corresponding JavaScript code:

JavaScript | v e H u Microsoft

1 led.enable(false)
Search... Q 2  basic.forever(function () {
222 Basi 3 serial.writeValue("Sound analog value", pins.analogReadPin(AnalogPin.P@))
=== basic 4 basic.pause(1e8)
5 1
® Input .

Then click drop-down triangle button and select“Python”to see the Python language code:

© & m Microsoft

led.enable(False)

def on_forever():

1
2
e . 3
=2 Basic 4 serial.write_value("Sound analog value", pins.analog read pin(AnalogPin.P@))
5
6
7

® Input
&» Music

basic.pause(lea)
basic.forever(on_forever)

Wire up, upload the program, power on and open CoolTerm, click Options to select SerialPort. Set COM port
and baud rate is 115200 (the baud rate of USB serial communication of Micro:bit is 115200 through the test).
Click“OK”and*“Connect”.
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Change the ambient sound intensity and the displayed result will be on the serial monitor, as shown below:

oF Untitled 0 * — O et

Fle Edit Connection View Window Help

(@B e ® | X (%[0

Open Sawe | Connect Disconnect | Clear Data | Options | Wiew Hex | Help

Sound analocg walue:170 ~
Sound analog wvalue:l
Sound analog value:l
Sound analog value:l
Sound analog value:l
Sound analog value:0
Sound analog value:l
Sound analog value:43
Sound analog walues:45
Sound analog walue:132
Sound analog wvalue:o9
Sound analog value:0
Sound analog value:2
Sound analog value:3d
Sound analog value:l
Sound analog wvalue:l
Sound analog wvalues:T74
Sound analog wvalue:ll
Sound analog wvalue:(
Sound analog value:0
Sound analog value:(
Sound analog value: 283
Sound analog value:l
Sound analog wvalue:3s
Sound analog walue:172
Sound analog wvalue:d
Sound analog wvalue:118

w
CGM'IE.-"I'IS-E'DGF-N-'I @ TX () RTS ) DTR @ DCD
Connected 00:05:26 @ R @ Cs @0S5R @RI

Code 2:

Note: You could set the analog value through the test result.

Connect sound sensor to PO, red LED to P2. Link computer with Micro:bit board. Then enable the online programming
tool to design the code.

Click“Led”—“more”and find out“led enable false”
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on start

led enable false =

Put it in the block‘““on start”

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

Enter*Logic”—“if...true...then...else”.

forever

__9

Move it into*“forever”and drag “="into*true”’box

st sk sfe sk sfe ok sfe sk s sk sk sie sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ko skokosk

Go to“Advanced”—“Pins”—‘‘analog read pin P0”
Put it into the left“0”’box

Click the drop-down triangle button of “=" to select “>”, alter 0 into 100

forever

if analog read pin P& =

st sk sfe e sfe ke sfe sk sfe sk she s sk st sk sk sk sk s sie sk st sk stk stk sk s sk sie sk st sk stk stk skt sk sk stk stk stk sk skoiokotok ok skokskokosk
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forever

if analog read pin P8 =

digital write pin P2 * +to o

else

Go to“Advanced”—“Pins”—““digital write pin PO to 0”
Leave it beneath*“analog... PO>100 then” block.

The red LED is attached to P2, then set to P2 and revise O into 1.

forever

if analog read pin P& =

digital write pin P2 * +to o

pause (ms)

else

Go to “Basic”—“pause (ms) 100”

Lay down it beneath “digital write P2 to 17, set to 1000ms.

e st sfe s sfe sfe she she sk ske sk sk ske sk sk sk st sk sk ke sk st ste st sfe sfe sfe sfe sfe she sfe s she she st she sk ske sk sk sk sk st sk skeosiotesteoteototeoteosteototeoskokokoskokokoskoskok

Replicate*“digital write pin P2 to 1” once and leave it beneath “else”block, change 1 into 0.
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forever

if analog read pin P8 =

digital write pin P2 * +to o

pause (ms)

else

digital write pin P2+ to o

®

Complete Program

“on start”: command block runs once to start program.Turn off LED dot matrixThe pro-

gram under the block “forever” runs cyclically.When the analog signal read by PO is
greater than 100, the program under “if...P0...100...then” will be executed.Set P2 to
high level(1), LED is on.Delay in 1000msWhen the analog signal read by PO is not
greater than 100, the program under the “else” block will be executed. Set P2 to low

level(0), red LED will go off

Click*“JavaScript”, you will view the corresponding JavaScript code:

Then click drop-down triangle button and select“Python”to see the Python language code:

1
2
3
4
5
6
7
8
9

18

JavaScript v

led.enable(false)
basic.forever(function () {
if (pins.analogReadPin{Analogf

)

pins.digitalWritePin(Digit
basic.pause(1688)

} else {

'

pins.digitalWritePin(Digit

320
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1 led.enable(False

Search Q ( )
2

222 Basi 3 def on_forever():

==z Dasic 4 if pins.analog_read pin{AnalogPin.PB) > 186:

O | 5 pins.digital write_pin(DigitalPin.P2, 1)

nput 6 basic.pause(l1g82)
. 7 else:

@ Music 8 pins.digital write_pin(DigitalPin.P2, &)
9 basic.forever{on_forever

© Led . ton- )

6. Test Results

Hook up, upload the program and plug in power. When the analog value of sound intensity is greater than 100. LED
will be on 1s; otherwise, LED will go off.

7. Extension Project

When the analog value of sound intensity is greater than 150,LED will light up for 5s and Micro:bit board

showsl OtherwiseLED will go off and pattern

on Micro:bit board.

will appear
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on start

clear screen

forever

if analog read pin P2 * > - @ then

digital write pin P2 * +to o

pause (ms)

digital write pin P2 * +to o
show icon ':' -

®

6.30 Project 30Dim Lamp

1. Description

When we do the experiment, we often use the adjustable potentiometer which is equivalent to a 10K adjustable resistor.
Rotating the potentiometer essentially changes its resistor value. Then the change of resistor value is converted into the
change of voltage.

We connect the signal terminal of the adjustable potentiometer to PO of the Micro:bit board. By reading the analog
value of the PO terminal and rotating the potentiometer, the measured analog value is displayed on the CoolTerm serial
monitor.

Next, we control the LED brightness by the potentiometer. When designing the code, we need to set up. The range of
the analog value is 0-1023; the brightness of the LED is in the range of 0-255. In addition, we need to use the mapping
function to map the values in the 0-1023 to 0-255.

After setting well, we can control the brightness of the LED by rotating the potentiometer.

2. Components List:
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Y &

Micro:bit mother- keyestudio Micro:bit T Type Adjustable potentiome- Red LED*1
board*1 Shield*1 ter*1

220Resistor*1 Breadboard*1 Breadboard wire Micro USB ca-
ble*1

3. Schematic Diagram

@) (0]}

GND

3V
20
19
16
15
14
13
12

O oo~NOOO A, WN = O

LED

T-type expansion

Keyestudio micro bit

)
11111

00¢c¢

4. Wiring Graph
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2
o3
3G
[

>
Q
-

5. Test Code
Code 1

Link adjustable potentiometer with PO, connect computer to Micro:bit board. Then enable the online programming
tool to design the code.

ey

1. Click“Led”—“more”and find out“led enable false”

on start

led enable false =

2. Put it in the block“on start”

st s sk she sfe sfe e she sk sfe sk sfe sk sk ste sk ske sk sie sieske she sk ste st sk sfe sk stesie sk sk st siesie sk sk stk sk sk stk sk skeosteokoskosk itk skoskoiolokoskokoiokskosk

2

1. Enter “Advanced”—‘Serial”—“serial write value “x’=0".

forever

serial write value Q = o

2. Move it into“‘forever”

e sfe sfe s sfe sfe she sk she sk ske sk ske sk sk sk st sk sk sk sk sie ste st sfe sfe sfe sfe sfe she sfe s she sfe she she sk sk sk sk sk sk sk sk skeskeotestesieosteostesteo st steosteosieoskoskoskoskoskoskoskok
3)

1. Click*Advanced”—*Pins”—*“analog read pin P0O”

2. Place it at the “0”box.

3. The left“x”is changed into “analog signal”.

forever

serial write value (ELEILEEST-OEINE - analog read pin
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st sk sfe sk sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ok skorosk

Click“Basic”to drag out“pause (ms) 1007, then leave it below*serial write...P0”block. And set to 300ms.

forever

serial write value (QELEIGEEST-OEINE - analog read pin PO »

s

st s sfe s sfe st e sk sk ste sk sfe sk sk ste ke ske sk sie sieske sk sk st sk sk sk stk sk sk st ki sk sk skt sk sk stk sk skeostokoskosk stk skoskoiolokoskokoiokskok

Complete Program

“on start”: command block runs once to start program.Turn off LED dot
matrixThe program under the block “forever” runs cyclically.The analog
signal that serial writes equals to the analog signal read by PO Delay in
300ms

JavaScript v

1 led.enable(false)
search.. Q 2 basic.forever(function () {
e . 3 serial.writeValue("analog sign
=22 Basic - basi
asic.pause(3@8)
5 b
® Input p

Click*“JavaScript”, you will view the corresponding JavaScript code:

Then click drop-down triangle button and select“Python”to see the Python language code:

£ m Microsoft

Search... Q led.enable(False)

1
2
3 def on_forever():

4 serial.write_value("analeg signal”, pins.analog_read_pin{AnalogPin.Pa))
5

6

7

==z Basic
® Input
@» Music

basic.pause(3@8)
basic.forever(on_forever)

Hook up, upload code, power on and open CoolTerm, click Options to select SerialPort. Set COM port and baud
rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the test). Click “OK” and
“Connect”.
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Serial monitor displays the corresponding value. When adjusting the potentiometer, the value changes from 1 to 1023.
As shown below:

o Untitled 0 — O >

Fle Edit Connection View Window Help

&l ¢ # X | &% - @

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

analog signal:l ~
analog signal:40
analog signal:52
analog signal:8l
analog signal:lls
analog signal:l45
analocg signal:18%
analocg signal:159%
analog signal:242
analog signal:266
analog signal:298
analog signal:374
analog signal:3s7
analog signal:423
analocg signal:39&
analocg signal:4&7
analog signal:492
analog signal:S5S70
analog signal:635
analog signal:64l
analog signal:735
analog signal:gs
analocg signal:101%
analog signal:1023
analog signal:1023
analog 3ignal:1023

W
COM16 / 115200 -N-1 @ X QRIS ( DIR @ DCD
Connected 00:11:24 @ RX @ CTS @ DSR @ Rl

Code 2

Through the above picture, we know that adjustable potentiometer is linked with PO, and red LED is attached to P4.
Link computer with micro:bit board. Then enable the online programming tool to design the code.

ey
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on start

led enable false =

1. Click“Led”—“more”—“led enable false”,

2. Put it in the block“on start”.
sk st st sfe sk e st she st ste sfe sk sk she sk st ste sk st sk she st st sfe sk e sfe sk st st she sk sk she sk st ste sk st st she st st sfe sk e st skeoste st sfeoske sk skeosteoste sfeskeoske skeskeoskeokeosk
(2

1. Enter “Advanced”—“Pins”—‘“analog write pin PO to 1023”

2. Move it into“‘forever”’block.

forever

analog write pin P4 + +to (e

3. Red LED is attached to P4, so set to P4.
stttk ok sk oR sl ok R kR sl Rtk s o R sk Rk
3

1. Click “Math”—*“map 0 from low 0 high 1023 to low 0 high 4”.

2. Drag it into*“1023”box

forever

analog write pin P4+ to map o from low o high to low o high o

(4) A. Enter“Advanced”—“Pins”— “analog read pin PO ”

B. Leave it at“0”box next to“map”

forever

analog write pin P4 ¥ to map analog read pin P8~ from low o high to low o high o

skt sk sk st she ke ske s st sk ke she st sk sk sk she st sk sfe s sk sk ske s sk s ke sk steske sk sk sk sk sk sk s sk sk steoske sk sk steoske sk sk skeosk sk skoskosk sk skeokosk
%)

1. The the analog input signal is from O to 0123.

2. The analog output (PWM) is 0-255, so change 4 into 255, as shown below
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forever

analog write pin P4~ to map analog read pin PO v from low o high to low o high @

Complete Program

on start

led enable false ¥

forever

analog write pin P4 ¥ to map analog read pin PO ¥ from low o high @ to low o high @

“on start”: command block runs once to start program.Turn off LED dot matrixThe program under the block “for-
ever” runs cyclically. The input the analog signal 0-1023 is mapped to the analog output 0-255.

Click*“JavaScript”, you will view the corresponding JavaScript code:

JavaScript | v m Microsoft
1 led.enable(false)
Search... Q 2 basic.forever(function () {
222 Rasic 3 pins.analogWritePin(AnalogPin.P4, Math.map(pins.analogReadPin(AnalogPin.P8), @, 1823, 8, 255))
H-H a D
5

® Input

Then click drop-down triangle button and select“Python”to see the Python language code:

m Microsoft

Search.. Q led.enable(False)

def on_forever():

1
2
sum . E]
22 Basic 4 pins.analog_write_pin(AnalogPin.P4,
5
(]
7

® Input

@ Music

Math.map(pins.analog_read_pin(AnalogPin.P@&), 8, 1823, 8, 255))
basic.forever(on_forever)

6. Test Results

Wire up, upload the program and power on. When adjust the potentiometer, the LED light intensity changes as well
7. Extension Project

Replace red LED with RGB, the pins of RGB are connected to P1, P2 and P3.

Potentiometer controls the lights with distinct light intensity.
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on start

led enable false =

forever

if analog read pin

analog write pin P1

analog write pin P2

analog write pin P3

if analog read pin analog read pin Pe iw

analog write pin P1
analog write pin P2

analog write pin P3

®

if analog read pin
analog write pin P1
analog write pin P2

analog write pin P3

®

6.31 Project 31Gas Alarm

1. Description

This gas sensor is used for household gas leak alarms, industrial combustible gas alarms and portable gas detection in-
struments. And it is suitable for the detection of liquefied gas, benzene, alkane, alcohol, hydrogen, etc., and widely used
in various fire alarm systems. The MQ-2 smoke sensor can be 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.

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 my internal signal line to
blow.
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It is belongs to the tin dioxide semiconductor gas-sensitive material, and belongs to the surface ion type N-type semi-
conductor. 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, if 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. The sensor comes with a positioning hole, which is convenient for you to fix the sensor to other
devices. In addition, the sensitivity can be adjusted by rotating the potentiometer.

In this project, the signal terminal A0 of the MQ-2 gas sensor is connected to PO of the Micro:bit board.

MQ-2 gas sensor detects the combustible gas in the air, then the CoolTerm serial monitor shows the analog value.

T P
:

2. Components List:

Micro:bit mother- keyestudio Micro:bit T Type Shield*1  Active buzzerl MQ-2 Gas sensor*1

board*1

S8050 Triode*1 Micro USB cable*1 Breadboard wire Red LED*1

w =< il C

F-M dupont lines Breadboard Specialized power mod- 6 AA Battery AA Battery
ule*1 Holder*1 Holder*6

2.4 Resistor*1 220Resistor* 1 Breadboard*1

**3. Schematic Diagram: **
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(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial

the DIP switch to +3V on power module )
DC

3V 5V —
—

&

(F

o o
O <

MQ-2

2.4KQ

[a]
=z
[©)

Gas Sensor
o
(&)
>

0oze

¥

= O O~NOOO P WN =20

T-type expansion

IIIIIIIIIIL

Keyestudio micro bit

4. Wiring Graph

(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial

the DIP switch to +3V on power module )
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5. Test Code
Code 1

Hook up according to the above connection diagram, the Ao of MQ-2Gas sensor is attached to PO. Link computer with
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micro:bit board. Then enable the online programming tool to design the code.

Click “Led”—"more”— “led enable false”.

on start

led enable false =

Combine “led enable false” with “on start”block.

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk stkeoskoskosko sk sk sk st sk st sk sk sk sk sk sk skoskoskoskoskoskoskoskoskostotokototokosiokokototokokokokoskokoskoskokoskokok

Enter“Advanced”—“Serial”’—‘“‘serial write value “x”’=0".

Move“‘serial write value “x”’=0"into “forever”.

forever

serial write value Q = o'

e sfe sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sk sk sie st ste st st sfe sfe sfe sfe sfe sfe sfe sfe sk she sk sk sk sk sk sk sk sk sk sk st sk sie st ste st st ste st s sfesosfeososkoskoskok

Go to“Advanced”—“Pins”—‘‘analog read pin P0”

Place it to the 0 box

(7R 1}

Next to change*x”into”analog signal”.

forever

serial write value (EELEILEESTOEINE - analog read pin P8 *

e st sfe sfe sfe sfe sk she sk sk ske sk ske sk sk sk st sk sk sk sk s ste st sfe sfe sfe sfe s she sfe sfe she she she she sk sk sk sk sk sk st sk skeosiotesieosteototeoteosteoteoteoskokokoskoskokoskokok

Enter“Basic”’to move out“pause (ms) 100”’then leave it below “serial write...P0”block. And set to 300ms.

forever

serial write value (EELEILESST-OEYRE - analog read pin P8 »

o

e sfe sfe sfe sfe sfe sfe she she sk sk sk ske sk sk sk sk sk sk sie sk sie ste st sfe sfe sfe sfe sfe she sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk skt ke sie stesteste st steoste sfeosfeososkeoskoskoskoskok

Complete Program
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“on start”: command block runs once to start program.Turn off LED dot
matrixThe program under the block “forever” runs cyclically. The analog
signal that serial writes equals to the analog signal read by P0.Delay in
300ms

Click*“JavaScript”, you will view the corresponding JavaScript code:

JavaScript v 9 'ﬁ ] Microsoft
1 led.enable(false)
Search.. Q 2 basic.forever(function () {
222 Basi 3 serial.writeValue("analog signal”, pins.analogReadPin(AnalogPin.P@))
=2z basic 4 basic.pause(3@a)
5 1)
® Input .

Then click drop-down triangle button and select“Python”to see the Python language code:

0 B u Microsoft

led.enable(False) |

def on_forever():

1
2
22 Basi ?
=== Basic 4 serial.write_value("analog signal”, pins.analog_read_pin(AnalogPin.P8))
5
6
7

(® Input
G Music

basic.pause(38a)
basic.forever({on_forever)

Hook up according to the above connection diagram, upload the code and power on.

The LED 2 on the MQ-2 gas sensor lights up green, and you can also adjust the blue cube potentiometer to make the
LEDI1 on the module between off and on When the critical point is the highest sensitivity.

Open CoolTerm, click“Options”and select“SerialPort”. Set COM port and baud rate is 115200(the baud rate of USB
serial communication of Micro:bit is 115200 through the test). Click “OK” and “Connect”.

Point firelighter to MQ-2 gas sensor, the analog value on serial monitor gets bigger gradually, and LED1 is on.
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o#F Untitled 0 *

File Edit

Connection

View Window Help

B

MNew

&

Open Save

S *

Connect  Disconnect

X &% - @

Options

Clear Data

View Hex | Help

analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog
analog

3ignal:574
3ignal:578
3ignal:554
signal:&lé
signal:c37
3ignal:e53
s3ignal: 665
3ignal:g74
s3ignal:ga0
3ignal: g5
signal: 659
signal:g592
s3ignal:g93
g3ignal:g94
s3ignal: 693
3ignal:o94
3ignal:o94
signal:g94
s3ignal: 693
signal:g592
gignal:g9l
gignal:e9l
signal: 690
3ignal: 635
3ignal: 635
signal: 68
3ignal: 6587

COM16 /115200

Connected D257

i-M-1

9 T
& RX

& RTS © DTR @ DCD
@Cs @DR @R

**Code 2**Note: you could set any analog value through the test result.

Connect AQ of MQ-2Gas sensor to PO, red LED to P9 and active buzzer to P3. Link computer with Micro:bit board.
Then enable the online programming tool to design the code.

Click “Led”—" more”to get block“led enable false”, and combine it with“on start”

ey

1. Click “Led”—"more”—“led enable false”

2. Combine it with “on start”™.

on start

led enable false =
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st sk sfe sk sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ok skorosk

@)
1. Enter“Logic”—“if...true...then...else”.

__9

2. Move it into“forever”’and drag “="into"“true”box

forever

st sk st ke sfe ok sfe ok sk sk sk st sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk stk sk skl stk stk sk skokoskokok ok ok ok sk

(3) A. Click*“Advanced”—“Pins”— “analog read pin P0”
B. Drag it to the left 0 box.

Click the drop-down triangle to set “>” and change O into 600

forever

if analog read pin P8 * > then

e sfe sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk sk st sk sie st steste st ste st sfe sfeoskesfeseoskoskoskok

(4) A. Go to*“Advanced”—“Pins”—““digital write pin PO to 0”block.

B. Active buzzer is connected to P3, therefore set to P3 and change 0 into 1.
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forever

if analog read pin P8 * > then

digital write pin P3 * +to o

else

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk sieoskoskosko sk sk sk sk sk st sk sk sk skoskeoskoskoskeoskoskoskoskoskoskokototokotokokokokokokotokoskokoskoskokoskoskoskokokok

()
1. Duplicate““digital write pin P3 to 1”once
2. Red LED is linked with P9, then click the drop-down button to set P9. As shown below:

forever
if analog read pin P8 > then

digital write pin P3 * to o

digital write pin P9 * to o

else

st she sfe e sfe e sfe sk sfe sk she s sk steske sfeske sfe sk she sk sk st sk stk stk sk s sk sie sk st sk stk stk skt stk sk stk stk kol sk skoiokotok ok ok skorsk

(6)A. Enter“Basic”—“pause (ms) 100”

B. Move it below““digital write pin P9 to 1”and set to 100ms.
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forever

if analog read pin P8 * > then
digital write pin P3 * to o
digital write pin P9 * to o
pause (ms) REER

else

digital write pin P9 * to o

pause (ms) PEER
(7) A. Copy code string

B. Keep it below the*“pause (ms) 100”block

~once and change 1 into 0.

forever
if analog read pin P8 * > then
digital write pin P3 * to o

digital write pin P9 * to o

pause (ms) REER

digital write pin P9 * to o

pause (ms) WS

st she sfe e sfe ke sfe sk she sk she s sk steske st ke sfe sk she sk sk st sk stk stk sk s sk sie sk st sk steske stk skt sk ksl stk stk skl sk skoiokotokosiokoskokskokosk
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digital write pin P3 * to o

digital write pin P9 * to o
(8) Replicate code string
into 0.

once and place it beneath “else”block, alter 1

forever
if analog read pin P8 *
digital write pin P3 to o
digital write pin P9 to o
pause (ms) WS

digital write pin P9

digital write pin P3

digital write pin P9

@

Complete Program
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on start

led enable false =

forever
if analog read pin P8 ¥ > then

digital write pin P3 to o

digital write pin P9 to o

pause (ms)

digital write pin P9

digital write pin P3

digital write pin P9

®
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on start

led enable false =

forever
if analog read pin P8 ¥ > then

digital write pin P3 to o

digital write pin P9 to o

pause (ms)

digital write pin P9

digital write pin P3

digital write pin P9

®

JavaScript v

1 led.enable(false)

2 basic.forever(function () {

3 if (pins.analogReadPin{Analog
4 pins.digitalWritePin{Digi
5 pins.digitalWritePin{Digi
6

7

8

9

Search... Q

22z Basic

@ Input basic.pause(168)

@ musi e
© Led 18 ) el;:ni.digitalWritePin(Digi
..||| Radio 12 , pins.digitalWritePin(Digi
C Loops 12 D

Click*“JavaScript”, you will view the corresponding JavaScript code:

Then click drop-down triangle button and select“Python”to see the Python language code:
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1 led.enable(False
Search... Q . ( )
822 RBas 3 def on_forever():
==z basic 4 if pins.analog_read_pin(AnalogPin.P8) > 688:
@ | t 5 pins.digital write pin(DigitalPin.P3, 1)
npu [ pins.digital write_pin(DigitalPin.P9, 1)
. 7 basic.pause(188)
@ Music 8 pins.digital_write_pin(DigitalPin.P9, 8)
9 basic.pause(1e8)
© Led 18 else:
I Radi 11 pins.digital write_pin(DigitalPin.P3, 8)
il adio 12 pins.digital write_pin(DigitalPin.Pg9, 8)
13 basic.forever(on_forever)
C' Loops 1

6. Test Results

Wire up according to graph, upload the program and power on. Point fire lighter at MQ-2 gas sensor. When analog
value is greater than 600, active buzzer sounds, LED blinks and LED1 is on simultaneously ; otherwise, the active
buzzer doesn’t emit sound, LED and LED1 go off.

6.32 Project 32Water Level Monitoring Alarm

1. Description

A surge in water level of river or dam will bring out the grave results when the pouring rain and rain storm comes.
Nowadays, we could address this challenge by a special sensor—water level sensor to prevent the potential accident.

The water level sensor is analog input module. It is a simple, easy-to-use, compact, lightweight, and cost-effective.

Its principle is to detect the amount of water to determine the water level by bare printed parallel lines on the circuit
board.

The conversion of water volume to analog signal and the output analog value can be directly applied by the function in
the program.

In this project, we attach the water level sensor to PO of micro:bit board. The water level can be detected by reading
the analog value of PO. The higher the water level, the larger the analog value.

2. Components List:
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Micro:bit motherboard*1  keyestudio Micro:bit T Type Shield*1

220 Resistor*3 Breadboard*1

¥ =

Green LED*1 keyestudio Water Level Sensor*1

Red LED*1 Yellow LED*1

F-M dupont lines Breadboard wire

&=

Micro USB cable*1

3. Schematic Diagram

o~k PN O

o

Water Level
Sensor
G V S

=T LED

T-type expansion

[TTTTTTI

Keyestudio micro bit

@
=z
@)

3V
20
19
16
15
14
13
12
11

00zce
AAA
<
¥

0oee
AAA

0oce

4. Wiring Graph
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< 2 8 B
NN N NN NN
NN N —

M
B3
keyestudio

NNNNNNN

L]

EEEEE NN NN EEEE NN O
MEEEEEE NN NN NN NN NN NN ©

il 2 8 B ]

5. Test Code
Code 1

Wire up according to Wiring Graph, water level sensor is linked with PO, Link computer with Micro:bit board. Then
enable the online programming tool to design the code.

Click“Led”—“more”and find out“led enable false”

Put it into the block“on start”

on start

led enable false =

st s sfe s sfe sfe e sk sk ste sk e sk sk ste ke ske sk sie sieske she sk ste st ske sk sk stk sk sk st ik sk sk stk sk sk ikt sk skeostokoskosk itk skoskoiolokoskokoiokskok

Enter “Advanced”—“Serial”— “serial write value “x”=0".

Move it into“forever”’block

forever

serial write value o = o

e sfe sfe s sfe sfe sfe she she sk ske sk sk sk sk sk sk st sk sk sk sk st sie sfe s ste sfe sfe sfe sfe sfe s she sfe s she she sk sk sk sk sk sk sk sk sioskoskokokokoiokotototkokolokokokok

forever

serial write value (EELEILEESTOEINE - analog read pin P8 *

Click“Advanced”—“Pins”—‘“analog read pin P0”
Place it at the right“0”’box

The left “x” is changed into“analog signal”.
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st sk sfe sk sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ok skorosk

Go to “Basic”—“pause (ms) 100”

Lay down it into*“forever”and set to 200ms. As shown below

forever

serial write value \EELEILEEST-GCIME - analog read pin PO *

pause (ms)

Complete Program

on start

led enable

forever

serial write value UENEILEEESTOEIME - analog read pin P8 *

pause (ms)

false =

200 -

“on start™ command bloc
once to start program.

Turn off LED dot matrix

The program under the
“forever” runs cyclically.

The analog signal that
writes equals to the analog
read by PO

Delay in 200ms

Click“JavaScript”, you will view the corresponding JavaScript code:

Search...

222 Basic

® Input

(=T %o B R W L I )

JavaScript v 9 'u' ] Microsoft

led.enable(false)

basic.forever(function () {
serial.writeValue("analog signal”, pins.analogReadPin(AnalogPin.Pa))
basic.pause(288@)

1

Then click drop-down triangle button and select“Python”to see the Python language code:
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(2 I m Microsoft

1 led.enable(False
Search... Q : ( )
822 Ras; 3 def on_forever():
=== basic 4 serial.write_value("analog signal”, pins.analog_read_pin(AnalogPin.P@))
@ | 5 basic.pause(28a)
nput 6 basic.forever(on_forever)
. 7
@ Music

When water level sensor isn’t placed into water, the output value is 0. With the sensor submerging gradually into the
water, analog value is getting larger; when emerging into the water completely, the output value is about 710. However,
the analog value is getting smaller when taking it out of water.

When the sensor is kept from water, the output value is not O (the water on the sensor may affect). The value is 0, when
the water is wiped off.

Hook up, upload code, power on and open CoolTerm, click Options to select SerialPort. Set COM port and baud rate is
115200 (the baud rate of USB serial communication of Micro:bit is 115200 through the test). Click“OK”and‘“Connect”.
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#F Untitled 0 * - O et

File Edit Connection View Window Help

&l ¢ & X & - O

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

analog signal:240 ~
analog signal:l47
analog signal:l33
analcg signal:250
analcg signal:466
analog signal:46%9
analog signal:S51%
analog signal:513
analog signal:5l%
analog signal:528
analog signal:s35l
analcg signal:5T3
analcg signal:&20
analog signal:c28
analog signal:662
analog signal:636
analog signal:703
analog signal:710
analog signal:708
analcg signal:T03
analcg signal:710
analog signal:710
analog signal:710
analog signal:711
analog signal:711
analog signal:711
analog signal:713

w
COMT6 /115200 &-M-1 @ TX () RTS () DTR @ DCD
Connected 00:18:14 & RX @ Cs @05k @RI

Code 2

Note: you could set the analog value through the test result.

Connect water level sensor to PO, yellow LED to P4, green LED to P6 and red LED to P9. Link computer with Micro:bit
board. Then enable the online programming tool to design the code.

ey

1. A. Click“Led”—“more”and find out*led enable false”
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on start

led enable false =

2. Combine it with“on start”block.

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

2

forever

1. Click“Logic”—*“if...true...then...else”
g
2. Put it down into*“forever”and drag out“="into “true”’block
SR s R S R R R SRR S R RS R S R S R R R s R s R R ko

(3) Click“Advanced”—“Pins’to find out““analog read pin PO” block , and keep it at the left 0 box. Water level sensor is
linked with PO, keep PO unchanged. Then set to“analog read pin PO < 100”

forever

if analog read pin PO =

(3) A. Enter“Advanced”—“Pins”—“digital write pin PO to 0”

B. Leave it beneath*“if... PO. .. 100”block and copy for 2 times.
C. Yellow, green and red LEDs are respectively linked with P4, P6 and P9. So set to P4, P6, P9
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forever

if analog read

digital write pin

digital write pin

digital write pin

C)

st sfe sfe ke sfe ke sfe sk she sk sk sie sk stk stk sk sk s sie sk st sk stk stk sk s sk sie sk stk stk sk sk sk sk stk stk sk siolkoskoiokostok ok ok skokosk

C))
if analog read pin P8 +*
digital write pin P4 + to
digital write pin P6 * to
digital write pin P9 * to
A. Replicate code string @ once and place it

into*“forever”
B. Remove the“analog read pin PO<100first.
1. Go to“Logic”to drag out “and” block and keep it into “true”’box.
2. Place*“analog read pin PO<100”to the left blank box and change “<” into *”’
3. Copy‘“analog read pin PO<100”once and set to“analog read pin P0<200”then move it into right blank box

4. Change 0 into 1 for P4.
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forever

if analog

digital write

digital write

digital write

analog read pin P& ¥

digital write pin P4 * +to

digital write pin P6 * to

digital write pin PO+ +to

®

st sk st ke sfe ok sfe sk sk sk sk st sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk stk sk sk stk stk sk sk skokok ok ok ok skorsk

if analog read pin P8 *

digital write pin P4 * +to o

digital write pin P6 * to o
digital write pin P9 *+ to o

(5) Duplicate code string ®
and place it into*“forever”alter 100 into 200, 200 into 300.

Change 1 into O for P4 and O into 1 for P6.

analog read pin

analog read pin PO *

6.32. Project 32Water Level Monitoring Alarm
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forever
if analog read pin P8 *
digital write pin P4 * +to o
digital write pin P6 * +to o

digital write pin P9 * +to o

®

if analog read pin P8 * analog read pin P8 *

digital write pin P4 * +to o

digital write pin P6 * +to o

digital write pin P9 * +to o

®

if analog read pin P8 = analog read pin PO =

digital write pin P4 * +to o
digital write pin P& * +to o

digital write pin P9 * +to o

®

s sk sfe s sk she sk she sk ske sk ske sk sie st sk stk ke sk st ste st st st ste sfe s sk sk sk sk sk sk sk sk ske sk sk sk sk siostotkotorosiotokoteoteotkokokokoskokoskoskoskoeskoskok

(6)
if analog read pin P8 +*
digital write P4 = to
digital write P6 * to
digital write P9 * to
Copy the code string @ again and leave it into “for-

ever”. Change “<” into *” 100 into 400 and O into 1 for P9.
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forever
if analog read pin P8 =
digital write pin
digital write pin

digital write pin

if analog read pin P8 * x analog read pin P8 *

digital write pin P4 * +to o
digital write pin P& * +to o

digital write pin P9 * +to e

®

if analog read pin M@ * 2 analog read pin P8 = - then

digital write pin P4 * +to a
digital write pin P& + +to o
digital write pin P9 * +to e
®
if analog read pin P8 - zw then
digital write pin P4 * +to e
digital write pin P& * +to o

digital write pin P9 * +to o

®

Complete Program:
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on start

led enable false =

forever
ELEILT
if analog read pin PP * <. then
digital write
digital write pin P4 »
digital write
digital write pin P6 *

digital write

@

digital write pin

®

if analog

if analog read pin analog read pin PO ¥

digital write
digital write pin P4 * . .
digital write
digital write pin P& * . .
digital write

@

digital write pin PO *

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

Turn off LED dot matrix

The program under the block “forever” runs cyclically.

When the analog signal read by PO is less than100, the next program will be executed.

Separately set P4, P6 and P9 to low level(0), yellow, green and red LEDs will go off.

When condition “100 the analog signal read by P0<200” is met, the next program will be executed.

Respectively set P6 and P9 to low level (0), green and red LEDs will be on. And set P4 to high level(1), yellow LED
will light up.

When the condition*200the analog signal read by P0<400” is met, the next program will be executed.

Separately set P4 and P9 to low level(0), yellow and red LEDs will go off. Set P6 to high level(1), green LED will
be on.

When the analog signal read by PO is greater than or equal to 400, the next program will be executed.

Respectively set P4 and P6 to low level, green and yellow LEDs will be off. Set P9 to high level(1), red LED will
light up.

Click“JavaScript”, you will view the corresponding JavaScript code:
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s} JavaScript v [ Microsoft

1 led.enable(false)
Search.. Q 2  basic.forever(function () {
- . 3 if (pins.analogReadPin(AnalogPin.Pa) < 1@@) {
22 Basic 4 pins.digitaliritePin(DigitalPin.pPa, @)
5 pins.digitalWritePin(DigitalPin.P6, @)
® Input p ST
pins.digitalWritePin(DigitalPin.Pg, @)
. 7 }
@ Music 3 if (pins.analogReadPin(AnalogPin.P8) »>= 18@ && pins.analogReadPin(AnalogPin.P@) < 2@8) {
2] pins.digitalWritePin(DigitalPin.P4, 1)
© Led € ins. disitalliritepin(Disi ;
pins.digitalWritePin(DigitalPin.P6, @)
..||| Radio E ) pins.digitalWritePin(DigitalPin.P2, @)
13 if (pins.analogReadPin(AnalogPin.P@) »>= 28@ && pins.analogReadPin(AnalogPin.P@) < 4@@) {
C' Loops 14 pins.digitaliritePin(DigitalPin.Pa, @)
. 15 pins.digitalWritePin(DigitalPin.P6, 1)
G Logic 16 pins.digitaliiritePin(DigitalPin.pPo, @)
— . 17 i
= Variables 18 if (pins.analogReadPin(AnalogPin.P8) »>= 488) {

pins.digitalWritePin(DigitalPin.P4, @)
pins.digitalWritePin(DigitalPin.P&, @)
pins.digitalWritePin(DigitalPin.P2, 1)

Math

]
[y
@ o

[ )
[Ny
-

I w Advanced

ra
w

b

24

Then click drop-down triangle button and select“Python”to see the Python language code:

m Microsoft

Search... Q i led.enable(False)
. 3 def on_forever():
Basic 4 if pins.analog_read_pin(AnalogPin.P8) < 188:
5 pins.digital write_pin(DigitalPin.P4, 8)
@ Input 6 pins.digital write_pin({DigitalPin.P6, @)
. 7 pins.digital_write_pin(DigitalPin.P9, @)
@ Music 8 if pins.analog_read_pin(AnalogPin.P@) »>= 188 and pins.analog_read_pin(fAnalogPin.Pe) < 28@:
9 pins.digital write_pin(DigitalPin.P4, 1)
© Led 1@ pins.digital write_pin({DigitalPin.P6, @)
. 11 pins.digital_write_pin(DigitalPin.P9, @)
"'II Radio 12 if pins.analog_read_pin(AnalogPin.P@) >= 280 and pins.analog_read_pin(AnalogPin.P@) < 48@:
13 pins.digital_write_pin(DigitalPin.P4, @)
c Loops 14 pins.digital write_pin(DigitalPin.P6, 1)
. 15 pins.digital_write_pin(DigitalPin.P9, @)
Jc Logic 16 if pins.analog_read_pin(AnalogPin.P@) >= 48@:
— . 17 pins.digital_write_pin(DigitalPin.P4, @)
= Variables 18 pins.digital write pin(DigitalPin.P6, @)

pins.digital write_pin(DigitalPin.P9, 1)
28 basic.forever(on_forever)

Math

< H

Advanced

6. Test Results

Wire up through the connection diagram, upload the code and power on. Insert the water level sensor into water, when
the analog value is less than 100, all LEDs are off; when the value is greater than or equal to 100 and less than 200,
yellow LED lights up; when the value is greater than or equal to 200 and less than 400, green light will be on. When
it is greater than or equal to 400, red LED will light on.
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6.33 Project 33Humidity Detection Device

1. Description

This is a simple soil humidity sensor aims to detect the soil humidity. If the soil is in lack of water, the analog value
output by the sensor will decrease; otherwise, it will increase. If you use this sensor to make an automatic watering
device, it can detect whether your botany is thirsty to prevent it from withering when you go out.

Using the sensor with Arduino controller makes your plant more comfortable and your garden smarter. The soil hu-
midity sensor module is not as complicated as you might think, and if you need to detect the soil in your project, it will
be your best choice.

The sensor is set with two probes, when inserted into the soil, the sensor will get resistance value by reading the current
changes between the two probes and convert such resistance value into moisture content. The higher moisture (less
resistance), the higher conductivity the soil has.

Its service life extends by metallizing the surface,

Insert it into the soil and then use the AD converter to read it. With the help of this sensor, the plant can remind of you:
I need water. It comes with 2 positioning holes for installing on other devices.

In this experiment, we connect soil humidity sensor to P10 of Micro:bit board and read the analog value of P10 then
detect humidity. The larger the humidity, the larger the value. You could view the analog value on serial monitor

2. Components List:

keyestudio Micro:bit T Type Shield*1  keyestudio Soil Humidity sensor*1

. %

Breadboard*1 Micro USB cable*1 F-M dupont lines

3. Schematic Diagram
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GND

3V
20
19

16—

Soil Humidity
Sensor

G V S

15
14
13
12—

11

Keyestudio micro bit
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5. Test Code
Code 1

Hook up according to the above connection diagram, s end of Soil Humidity sensor is attached to P10. Link computer
with micro:bit board. Then enable the online programming tool to design the code.

ey

1. Click“Led”—“more”—“led enable false”

on start

led enable false =

2. Put it into the block““on start”

s s sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sk sk st ste st sfe st sfe sfe s sfe sfe sfe s sfe she sk sk sk sk sk sk sk sk sk sk skt sk sk st st ste st ste st sfe s s sfeososkoskoskosk
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2
A. Click“Advanced’to go to““Serial”, and drag‘serial write value “x”’=0"into “forever”.
B. Go to“Advanced”—“Serial”’—“serial write value “x”’=0",

C. Leave it into‘““forever”.

forever

serial write value Q = o'

*fe sfe sfe s she sfe sfe she she sk sk sk sk sk sk sk sk sk e sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk skt sk sie st st ste st ste st sfe sk sosfesoskoskoskosk
3

1. Click*Advanced”—*Pins”—*“analog read pin P0O”

2. Leave it into“0”box.

(73 1]

3. The soil humidity sensor is connected to P10, so click the drop-down button to select P10. Modify the“x” into
“analog signal”.

forever

serial write value (EELEIGEESTOEIRE - analog read pin P10 »

st she sfe e sfe ke sfe ok she sk sk sie sk stk stk sk sk s sie sk st sk stk stk sk i sk sie sk stk stk stk sk stk sk stk stk sk siokoskoiokostok ok ok skokosk

“

Click“Basic”to drag out “pause (ms) 100”and put it into*“forever”’block, then set to 200ms.

forever

serial write value (EELEIGEEST-OEYRE - analog read pin P10 »

pause (ms) QiR

Complete Program
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on start

led enable false =

forever

serial write value \QELEILEEST-AFIME - analog read pin P18

pause (ms) WLl

“on start”: command block runs once to start program.Turn off LED dot matrixThe program under the block “for-
ever” runs cyclically. The analog signal that serial writes is equal to the analog signal read by P10Delay in 200ms

Click*“JavaScript”, you will view the corresponding JavaScript code:

s JavaScript v 9 ﬁ' ] Microsoft

1 led.enable(false)
Search... Q 2 basic.forever(function () {
822 Basi 3 serial.writeValue(“analog signal”, pins.analogReadPin(AnalogPin.pi@})
=== basic 4 basic.pause(2eg)
5 1)
® Input i

Then click drop-down triangle button and select“Python”to see the Python language code:

e % m Microsoft

Search... Q led.enable(False)

1
2
3 def on_forever():

4 serial.write_value("analog signal”, pins.analog_read_pin(AnalogPin.P18))
5

6

7

2=z Basic
basic.pause(28a)
basic.forever(on_forever)

® Input
@ Music
Hook up through the wiring graph, upload code, power on and open CoolTerm, click Options to select SerialPort. Set

COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test). Click “OK” and “Connect”.

Insert soil humidity sensor into soil. As the humidity grows gradually, the analog signal of soil humidity sensor will
increase as well.
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=
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6.34 Project 340LED Display

1. Description

The 12864 of the OLED module indicates that the screen resolution is 128*64 pixels, that means that there are 128

columns and 64 rows of pixels on the screen.

Pixel is px, which is the smallest point (unit color block) in the picture. Resolution = pixel value in the horizontal

@ 1 {J RTS ) DTR @ DCD
®rR{ @CS @DR @R

direction of the screen * pixel value in the vertical direction of the screen.

Compatible with the IIC (I2C) interface of the Micro:bit board, the OLED module communicates by IIC (I12C). Its

interface is marked with V, G, SDA and SCL. SDA and SCL correspond to P20 and P19 separately.

2. Components List:
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Micro:bit motherboard*1 keyestudio Micro:bit T Type Shield*1 Keyestudio OLED Display module*1
. \

Breadboard*1 Micro USB cable*1 Breadboard wire

3. Schematic Diagram

:(1) + GND'_
2 o8 3v
—3 52 20 SDA OS
—4 B 19 SCL =~ 0O
—5 So 16— GND g’g
—° & 5 vee 2
—7 wlk 14—
—8 =L 13—
—9 12—
—110 11—

=
=
]
o
Q
=
&
=
=

—————
----- I AR AR RN RRRRRRRRRRRRERRRRRRRRREREREREDRN Nl

SERERERERERERERERERRRRRRRRRRRRRERERERERERE RN

M
B3
keyestudio

- oo
wwwwwwwwwww “ o (AR R AR R R ERRRERERRRRRERERERERREREDERERE N

RN NN NN NN NN NN NN NN ENENEEENENEENEEENEN T
I AR AR R R RRERRRRRRRRERRERREERERRRERRERERNEDRRD.NG
AR R AR R R RN R RRRRRRRRRRRRRRRRRERRERRNNNE]N Nl
AR AR R R RN RRRRRRRRRRRRRRERRRRRRERRRERE N
q G ® & 2 G G 8

MEEEE NEEEN WEAEEN NEEAN wmmnw swmmnw )
MEEEN NENEN NENEN NNNEN NENNNN NN 4
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5. Test Code

Hook up according to the above connection diagram, the pin SDA and SCL of OLED are attached to P20 and P19.
Link computer with micro:bit board. Then enable the online programming tool to design the code.

How to add the library file of OLED:

Enter the Micro:bit online programming page and click“Extensions”
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Game
sa] Images
Pins
»% Serial

= Control

@ Extensions

Input OLED and search,as shown below. Select the first pattern, download and install library file automatically.

€ Go back Extensions

OLED

oled-ssd1306 OLED12864_12C oled-ssd1306

Tinkercademy MakeCode package |2C OLED 128 x 64 package Tinkercademy MakeCode package
for using the SSD1306 OLED for using the SSD1306 OLED
Learn more Learn more Learn more

After installing successfully, and view the corresponding the module in the editing code.

El/

EF A {CLASSROOM @TINKERCADEMNY

L
L9,

iot-environment-kit

Environment and Science loT Kit for
micro:bit

Learn more
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initialize OLED with width @ height l@
show string .
Show nusber o

show (without newline) string .

sShiow (without newline) mumber o

il Radio
C' Loops

23 Logic

clear OLED display

draw loading bar at o percent

Variables

draw lime from:

B Math

Advanced

>

Functions

2= Arrays

I Text
Game

Click “Led”—"more”—“led enable false”, combine it with*“‘on start”.

on start

led enable false =

st she st ke sfe ke sfe sk s sk sk sie sk stk stk sfe sk s sie sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk sk sk skoiokostok ok skokskokosk

A. Click“OLED”—*initialize OLED with width 128 height 64”;
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B. Keep it below*led enable false”’block.

on start

led enable false *

initialize OLED with width height @

s st sfe s she sfe sk she sk sk ske sk ske sk sk sk st i ke ke sk st ste st st sfe ste sfe sfe sk sfe sk sk she sk she sk ske sk sk sk sk sioskoskototosteoteokoteoteotokotokokokoskoskoskoskoeskok

A. Go to“Loops”—“repeat 4 times do”

B. Move it into““forever’block.

forever

st stk e stk sfe stk sl steskskestesteok sestoiolkoskostokoskosketok skoloiokosolokoskoskoiok soloiokskolokskskiokskoloiokkloick kol A Go to“OLED” —“show (without

939999

newline) string

B. Leave it into“repeat 4 times do”, then input “ABCDEFGHIJK”character string.

forever

show (without newline) string Qa3 inla

Move out“pause (ms) 100”from“Basic”’and leave it into “repeat 4 times do”, then set to 500ms.
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forever

do
show (without newline) string QGO IN] 4

sfe sk sfe s sk she sk she sk ske sk sk ske sk sk sk sk ke sk st ste st st ste sfe sfe st sk sk sk sk sk sk sk sk ske sk sk sk sk sioskosiotoototokoteoteotkokokokoskokoskoskoskoskoskok

Click“OLED’to find out“show string’”””, and put it into “repeat 4 times do”.

Input“LMNOPQRST ’character string, duplicate“pause (ms) 500”once and place it below*“show string
“LMNOPQRST”block.

forever

LA e -l " LMNOPQRST *

sfe sk sk sk sk sk sk sk sk ske sk sk sk st sk sk sioskoskosko sk sk st st sk st sk skeoskoskoskeosk sk skeosk sk skoskoskoskoskostotokotkotokoskokokototokokokoskoskoskoskoskoskoskokok

999999

Enter“OLED”’to drag“‘show (without newline) number””” into“‘repeat 4 times do”, input*“123456789”, and duplicate
“pause (ms) 500”once and keep it below “show... 123435678 block
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forever

show string [EELDCI

show (without newline) number WEkELLTYE:L
pause (ms)

st she sfe e sfe ke sfe sk sk sk she s she steske st ke sfe s she st she st sk steske stk sk s sk sie sk st sk steske stk skt stk sk stk stk stk sk skolokoiokosiolkoskokskoksk

Click“OLED’to move out*“show number”’into“repeat 4 times do”’block.

Enter*“10111213”and copy “pause (ms) 500 once, finally remain these blocks into“repeat 4 times do”’block

forever

LTl 168111213
pause (ms)
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Click “OLED” to find out “clear OLED display”, and place it into “forever”block.

forever

show (without newline) string QELIAUSL= 0]

SR sl " LMNOPQRST "
pause (ms)

show (without newline) number
pause (ms)

show number

pause (ms)

clear OLED display

sk sk sk sk sk sk sk sk sk sk sk sk sk st st skostkoskoskosk sk sk sk sk sk st sk skeosk sk skoskoskoskoskoskoskoskoskoskokototolotokokokokokototokoskokoskoskokoskokoskokokok

Go to“OLED”to get“draw rectangle from x: 0 y: 0 to x: 20 y: 207, and leave it below*“‘clear OLED display”block, alter
0 into 90. Then copy‘‘clear OLED display1”once and move it into “forever’block.
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forever

repeat o times
9 how (without newline) string
pause {ms)
show string
pause {ms)
show (without newline) number
pause {ms)
show number
pause {ms)

clear OLED display

draw rectangle from:

clear OLED display

Complete Program
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“on start”: command block runs once to start program.Turn off LED dot matrixIni-
tialize OLED, 128 in width and 64 heightThe program under the block “forever” runs
cyclically.Repeat for 4 timesOLED shows“ABCDEFGHIJK” Delay in 500msOLED
displays“‘LMNOPQRST”Delay in 500msOLED displays“123456789"Delay in
500msOLED displays“10111213”Delay in 500msOLED shows numbersDelay in
500msClear OLED displayDraw a rectangle from the start point x:90 y:90 to the
end point x:20 y:20Clear OLED display

Click“JavaScript”, you will view the corresponding JavaScript. code:

| JavaScript v 9 'n' | Microsoft

led.enable(false)
OLED.init(128, 64)
basic.forever(function () {

1

2

2

4 for (let index = @; index < 4; index++) {
5 OLED.writeString("ABCDEFGHIJK")

6
7
8

@ Input basic.pause(508)
. OLED.writeStringNewLine("LMNOPQRST™)
@ Music bas ]
asic.pause(508)
g OLED.writeNum(123456789)
© Led 18 basic.pause(508)
I Radi 11 OLED.writeNumNewlLine(168111213)
-l Radio 12 basic.pause(568)
13 1
C' Loops 14 OLED. clear()
. 15 OLED.drawRectangle(
28 Logic . o,
— . 17 9e,
= Variables . 20,
19 28
E Math . )
21 OLED.clear()
[J OLED -

I v Advanced

Then click drop-down triangle button to select“Python”to see the Python language code:
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1 led.enable(False)
Search... Q 2 OLED.init(128, 64)
222 Basi 2
=== Daslc 4 def on_forever():
@ | t 5 for index in range(4):
npu 6 OLED.uwrite_string("ABCDEFGHIIK")
O Musi 7 basic.pause(5e8)
usic 8 OLED.urite_string_new_line("LMNOPQRST")
9 basic.pause(5e8)
© Led 1@ OLED.write_num(123456789)
. 11 basic.pause(588)
il Radio - :
12 OLED.write num_new line(16111213)
13 basic.pause(588)
C' Loops 14 OLED. clear()
DC: Lodi 15 OLED.draw_rectangle(9@, %8, 26, 28)
ogic 16 OLED. clear()
— 3 17 basic.forever({on_forever)
= Variables = -

6. Test Results:

Wire up through the connection diagram, upload code and plug in power. OLED displays the corresponding character
strings and patterns.

7. Extension Project

OLED display shows some characters and patterns.

on start

led enable false w

initialize OLED with width @ height @

forever

clear OLED display

draw line from:
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clear OLED display

draw rectangle from:

clear OLED display

repeat o times
dﬂ' C n n
show string ABCDEFGHIIIK

6.35 Project 35Servo Control

1. Description

When we make robot car, we often control doors and windows with servos. In this course, we’ll introduce its principle
and how to use servo motors.

Servo motor is a position control rotary actuator. It mainly consists of housing, circuit board, core-less motor, gear
and position sensor. Its working principle is that the servo receives the signal sent by MCU or receiver and produces a
reference signal with a period of 20ms and width of 1.5ms, then compares the acquired DC bias voltage to the voltage
of the potentiometer and obtain the voltage difference output.

The IC on the circuit board determines the direction of rotation, and drives the coreless motor to start rotating. The
power is transmitted to the swing arm through the reduction gear. At the same time, the position detector sends back
a signal to determine whether the positioning has been reached. It is suitable for those control systems that require
constant change of angle and can be maintained.
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When the motor speed is constant, the potentiometer is driven to rotate through the cascade reduction gear, which leads
that the voltage difference is 0, and the motor stops rotating. Generally, the angle range of servo rotation is 0° -180 °

Servo motor has external 3pcs lines which are distinguished from brown, red and orange color. Brown line is grounded,
red one is positive power line and the orange is signal line.

The rotation angle of servo motor is controlled by regulating the duty cycle of PWM (Pulse-Width Modu-
lation) signal. The standard cycle of PWM signal is 20ms (50Hz). Theoretically, the width is distributed
between 1ms-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 motor, the same signal may have different rotation angle.

0° 45° 180°

o | Rl |

500microsec 1000microsec 2500microsec

There are two ways to control servo motor by Micro:bit board.

One is to use a common digital sensor port of Micro:bit board to produce square wave with different duty cycle to
simulate PWM signal and use that signal to control the positioning of the motor.

Another way is to directly use the servo function of the Micro:bit board to control the motor. However, you need to
control more than one motor by external power as the drive capacity of micro:bit board is limited.

Note that don’t supply power through USB cable. There is possibility to damage the USB cable if the current demand
is greater than S00MA. We recommend the external power.

2. Components List:
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-4

Micro:bit motherboard*1 keyestudio Micro:bit T keyestudio micro Servo AA Battery
Type Shield*1 motor*1 Holder*6
Breadboard*1 6 AA Battery Holder*1 Breadboard wire Micro USB ca-
ble*1

Keyestudio  BreadboardSpecialized
Power Module*1

3. Schematic Diagram

(Note: wire up servo with breadboard with 3pcs dupont wires)
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4. Wiring Graph

(Note: wire up servo with breadboard with 3 pcs dupont wires)
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5. Test Code

Wire up through the connection diagram. Connect servo motor to P3, Link computer with Micro:bit board. Then
enable the online programming tool to design the code.

1. A. Click “Led”—"more”—“led enable false”,

on start

led enable false =

B. Combine it with“on start”.

sk sk sk sk sk sk sk sk sk sk sk sk ske st st skeostioskokosio sk sk st st sk st st sk sk sk skeosk sk skeoske sk sk skoskoskoskostototototorosiotokototokokokokoskokoskoskoskoskokok

led enable +alse =

servo write pin P3 * +to o

2. Drag out “servo write pin PO to 180”from‘Pins”block under the block“Advanced”. Keep it into“forever”. Servo
motor is connected to P3, so set to P3 and change 180 into 0.

sfe sk sfe sk sk she sk sk sk ske sk sk ske sk st sk sk ke sk sk st st st st ste she sk sk sk sk sk sk sk sk sk sk sk sk sk skosiotkototorosiotokototokokokokoskokoskoskoskoskokok

3. Enter “Basic”to drag out “pause (ms) 100”into “on start”, set to 200ms.

372 Chapter 6. 6. Projects



Micro:bit Starter Kit

on start

led enable false w

servo write pin P3 * to o

pause (ms) WLl

e sfe sfe s she sfe she she she sk ske sk ske sk sk sk st sk sk sk sk sie ste st sfe sfe sfe sfe sfe sfe sfe s she she she she sk ske sk sk sk sk st sk skesiotesieosteototeoteosteoteoteoskoskokoskoskoskoskoskok

servo write pin P3 * +to o

pause (ms) PllERg

4. Copy for 5 times and place them into “forever”, separately set to 0,
45, 90, 135 and 180. Then change 200ms into 1000ms.

forever

write pin P3

(ms) WLl
write pin P3 *

(LA 1060

write pin PF3 =

(ms) WElLIEY

write pin P3 +

(ms) WL

write pin P3 =

(ms) PR

Complete Program
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“on start”: command block runs once to start program.Turn off LED dot matrixRotate
servo motor P3 to 0°Delay in 200msThe program under the block “forever” runs cycli-
cally.Respectively rotate servo motor P3 to 0°, 45°90°135° and 180°.Delay in 1000ms
respectively

Click*“JavaScript”, you will view the corresponding JavaScript code:

®© B m Microsoft

basic.pause(i1888)
pins.servoliritePin(AnalogPin.P3, g@)
basic.pause(i8ga)
pins.servolritePin(AnalogPin.P3, 135)
basic.pause(1008)

1 led.enable(false)
Search... Q . . . .
2 pins.servoWritePin(AnalogPin.P3, @)
P . 3 basic.pause(288
zzz Basic <P (200) .
4  basic.forever(function () {
@ | t 5 pins.servolritePin(AnalogPin.P3, @)
npu 6 basic.pause(188a)
. 7 pins.servolritePin(AnalogPin.P3, 45)
@ Music 2
a

—

l1+]

a
[
@

—
=]
=]
©
w
(o
(X

. 13 pins.servolWritePin(AnalogPin.P3, 12@)
I': Logic 14 basic.pause(l1eea)
= 15 )
= Variables G

Then click drop-down triangle button and select“Python”to see the Python language code

© m Microsoft

1 led.enable(False)
Search.. Q . . . .
2 pins.servo_write_pin{AnalogPin.P3, @)
Py . 3 basic.pause(2@8)
=22 Basic a
@ | i 5 def on_forever():
npu 6 pins.servo_write_pin(AnalogPin.P3, @)
. 7 basic.pause(lee8
@ Music g asic.pause(1660) ,
pins.servo_write_pin(AnalogPin.P3, 45)
9 basic.pause(1@8@
© Led ; pause(1600) .
18 pins.servo_write_pin(AnalogPin.P3, 98)
11 basic.pause(1088})
C Loops - . . .
12 pins.servo_write_pin(AnalogPin.P3, 135)
. 13 basic.pause(lega)
I’: Logic 14 pins.servo_write_pin(AnalogPin.P3, 188)
— . 15 basic.pause(lega)
= Variables 16 basic.forever(on_forever)
17
E Math

374 Chapter 6. 6. Projects



Micro:bit Starter Kit

6. Test Results

Wire up through the connection diagram, upload the program and power on. Servo motor swings to and fro in the range
of 0°~45°~90°~135°~180°

7. Extension Project

Servo motor swings to and fro in the range of 0°~90°
on start

led enable false ™

servo write pin P3 *+ to o

forever

servo write pin P3 * +to o

pause (ms)

servo write pin P3 + +to @

e u

6.36 Project 36L293D Driver Motor

1. Description
L293D is a direct current drive IC, which can be used to drive DC motor or stepper motor in some robot projects.
It has a total of 16 pins and can drive two-channel DC motors at the same time.

Its Input voltage range is 4.5 V ~ 36 V, the output current of per channel is MAX 600mA, which can drive inductive
loads. What’s more, its input end can be directly connected and controlled by the single-chip microcomputer.

When driving a small DC motor, the control of two-channel motors and the forward and reverse rotation can be realized
by changing the high and low level of the input terminal. There are many motor drive boards using L293D chips on
the market, of course, we can also use it via simply connecting.

2. Pins Description
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[.293D pins diagram

Enable 1.2 Vee l
Input 1 Input 4

Output 1 4 Output 4
GND i GND
GND GND

Output 2 Output 3

Input 2 Input 3

Vee 2 Enable 3.4

No Name Description

1 Enablel,2  Enable pin Input 1(2)and Input 2(7)

2 Inputl Directly input pin 1via digital circuit

3 Outputl Connected to one end of motorl

4 GND Grounded(0V)

5 GND Grounded(0V)

6 Output2 Connected to one end of motorl

7 Input2 Directly output pin 2 via digital circuit
8 Vec2(Vss)  Connected to voltage pin of motor(4.5V-36V)
9 Enable3,4  Enable pin 3(10)and 4(15)

10 Input3 Input3 pin, controlled by digital circuit
11 Output3 Connected to one end of motor2

12 GND Grounded(0V)

13 GND Grounded(0V)

14 Outputd Connected to one end of motor2

15 Input4 Input4 pin, controlled by digital circuit
16  Vccl(Vss) Connect + 5Vto enable IC function

3. Components List
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Micro:bit motherboard* 1 keyestudio Micro:bit T Type L293D drive chip*1 fan*1
Shield*1
'r 1]
DC motorwith soldered dupont Breadboard*1 6 AA  Battery Micro USB ca-
lines*1 Holder*1 ble*1
Keyestudio Breadboard Power mod- ~ AA Battery Holder*6 Breadboard wires

ule *1

4. Schematic Diagram
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DC
Motor
0
Enablet,2[1] ~ [fehvdc 1 . = GND[_
Input1E E:llput-ﬁr 2 'z'g 3V_
Output 1[3] 5 1 4+Output —3 E:q: 20—
oND[] S [@FenND S DAY
—-
GND[s|] O |12 —6 Ta 15—
Output 2[ 6] 11 4 "E 14—
]
Input 2[7] [10HRpH —8 =& 13—
8 —19 bt 12—
—110 11—

5. Wiring Graph
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6. Test Code

Hook up according to the above connection diagram, the ernable3 and 4, Input3 and Input4 of L293D drive chip are
connected to PO, P1 and P2. What’s more, the red line and black line of motor are attached to Onput3 and Onput4.
Link computer with micro:bit board. Then enable the online programming tool to design the code.

ey

A.Click“Led”—“more”—*“led enable false”
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on start

led enable false =

B. Put it into the block*“on start”

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

forever

analog write pin P8 * to

2
1. Enter“Advanced”—*“Pins”— “analog write pin PO to 1023”
2. Place it into“forever”’block

3. Change 1023 into 800

>fe s sfe sfe sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe s sfe sfe sfe sfe she she sk sk sk sk sk sk sk sk s skt sk sie st steste st ste st sfe sk sfeoseososkoskoskok

(3)A. Go to“Advanced”—*“Pins”—*“digital write pin PO to 0~

B. Place it into“forever”’block

C. Copy*“digital write pin PO to 0”once

D. L293D is attached to P1 and P2, set to P1 and P2. And change 0 into 1 for P1

forever

analog write pin P@ * +to

digital write pin P1 * +to o

digital write pin P2 * +to o

sfe st she st s she sk sfe st st st sk sfe s sk st sk sk sk she st s sk sk sfe s sk sk sk sk st sk st sk sk sk sfe sk sk st sk sk st sk sk ke sk skeoske sk sk skeoskeoske steosteoskokeoskokokoskok sk
4
1. Go to*Basic”—“pause (ms) 100”

2. Keep it below block “digital write pin P2 to 0”and set to 1000ms

6.36. Project 36L293D Driver Motor
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forever

analog write pin P& * to

digital write pin PF1L * +to o

digital write pin P2 * +to o

pause (ms) QEEEER

st sfe sfe e sfe ke sfe sk sk sk sk sie sk stk stk sk sk s sie sk st sk stk stk sk sk sie sk stk stk sk skt sk sk stk stk sk sk skoiokostok ok ok skokosk

(5) Duplicate code string
0 for P1, O into 1 for P2.

forever

analog write pin P8 * +to

digital write pin P1 * o o

digital write pin P2 * to o

pause (ms) WlA

analog write pin P8 * +to

digital write pin P1 * to o

digital write pin P2 * to o

pause (ms) QLR

analog write pin P8 * to

digital write pin P1L * +to o

digital write pin P2 * to o

pause (ms) QLR

Complete Program

once and place it into “forever”, change 1 into

380
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on start
led enable false v

analog write pin PO v

digital write pin P1 v
digital write pin P2 v

pause (ns) (TR

analog write pin PO ¥ to
digital write pin p1> to @)
digital write pin p2~ to @)

pause (ns) ELLRS

“on start”: command block runs once to start program.Turn off LED dot matrixThe pro-
gram under the block “forever” runs cyclically.Set PO to 800, set P1 to high level(1),
P2 to low level(0)Delay in 1000msSet PO to 800, set P2 to high level(1), P1 to low
level(0)Delay in 1000ms

Click*“JavaScript”, you will view the corresponding JavaScript code:

s avaScript v 9 ﬁ' [ Microsoft

1 led.enable(false)

2 basic.forever(function () {

3 pins.analogWritePin(AnalogPin.P8, 808@)

4 pins.digitalWritePin(DigitalPin.P1, 1)

5 ins.digitalWritePin(DigitalPin.P2, @
® Input ; P g (pig )

7

8

g

Search... Q

222 Basic

basic.pause(1e8a)
pins.analogWritePin(AnalogPin.P8, 808@)

@ Music pins.digitalWritePin(DigitalPin.P1, @)
pins.digitalWritePin(DigitalPin.P2, 1)
© Led 168 basic.pause(1888)
) 11 1)
.l Radio o

Then click drop-down triangle button and select*Python”to see the Python language code:

© o m Microsoft

Search Q ; led.enable(False)
P . 3 def on_forever():
=22 Basic 4 pins.analog_write_pin(AnalogPin.P@, 288)
5 pins.digital_write_pin(DigitalPin.P1, 1)
® Input p F e
pins.digital_write_pin(DigitalPin.P2, 8)
7 basic.pause(1e8a)
8
g

@ Music pins.analog_write_pin(AnalogPin.P8, 2@8)
© Led pins.digital_write_pin(DigitalPin.P1, 8)
18 pins.digital_write_pin(DigitalPin.P2, 1)
. 11 basic.pause(1e8a)
"'II Radio 12 basic.forever(on_forever)
13
C Loops

7. Test Results

Download the program and power on, the motor spins clockwise for 1s and anticlockwise for 1s, alternately.
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6.37 Project 37Control Stepper Motor

1. Description

Stepper motor is an open-loop control element that converts electrical pulse signals into angular displacement or linear
displacement. Under the condition of non-overload, the speed of the motor and the stop position are only tied to the
frequency and number of pulses of the pulse signal, not affected by load changes.

It is a kind of induction motor. Its working principle is to convert direct current into time-sharing power supply by
electronic circuit and multi-phase sequential control current. use this current to power stepper motor, stepper motor
can work normally.

Although widely applied, stepper motors cannot be operated under conventional conditions like ordinary DC motors
and AC motors.

Involving with many professional knowledge such as machinery, electrical machinery, electronics and computers, it is
not used easily.

As an executive element, stepping motor is one of the essential products of mechatronics and widely applied in various
automation control systems.

2. Features:
1. The rotation angle of the stepper motor is proportional to the input pulse;
The stepper motor has full torque when it is stationary (if the winding is energized);

Precise positioning and motion repeatability, the accuracy of a good stepper motor is -5% of one step, and the error
from one step to the next step is not accumulated;

2. There is an excellent response for start/stop/reverse;

Very reliable, because there is no contact brush in the stepper motor. Therefore, the life of the stepper motor depends
on the life of the bearing;

The stepper motor provides open-loop control in response to the digital input pulse, which makes the stepper motor
simpler and lower control cost;

A very low-speed synchronous rotation can be achieved through a load directly connected to the shaft;
Since the speed is proportional to the frequency of the input pulse, a wide range of speed can be achieved;

3. Components List:
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Micro:bit motherboard*1  Keyestudio Micro:bit T Keyestudio ULN 2003 Stepper motor Micro USB

Type Shield*1 driver module*1 cable*1

Keyestudio 5-wire step- Breadboard*1 6 AA Battery Holder*1 Breadboard
per motor *1 wire

-

Lo

Breadboard wire 6 AA Battery *6 Keyestudio Breadboard Specialized
power module* 1

4. Schematic Diagram
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DC 5V
+_

? +» GND[__

2 58 3v—

) 00AH —3 S8g 20—

—= —LLNO — =@ —
>0 aAND 4 g p, 19

o s <¢1lno LN —5 'Eg 16—

o €LNO  zZn| —{6 T3y 15—

(DJuJ —{vLNO  ¢Nj —7 uX 14—

0 [12°A N 8 L 13—
—9 = 12

—10 11—

5. Wiring Graph

Wiring note: VCC and GND are linked with “+”and*“-”of Breadboard, IN1, IN2, IN3 and IN4 correspond to PO, P1,
P2 and P8 separately.

For the following code, INO, IN1, IN2 and IN3 denote IN1, IN2, IN3 and IN4 of stepper motor module.

19996051
2a AsS
8P-TAH8T
dOLOWdHLS

6. Test Code

Wire up through the connection diagram. Connect Stepper motor driver module to PO, P1, P2 and P8. Link computer
with Micro:bit board. Then enable the online programming tool to design the code.

How to add the library file of stepper motor driver module:

Enter the Micro:bit online programming page and click “Extensions”
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Game
sa] Images
Pins
»% Serial

= Control

@ Extensions

-

Enter the file link: https://github.com/ckmaker-cckk/pxt-ckbaseand search, as shown below, click library file and au-
tomatically download and install library files.

& Go back Extensions

el | hittps://github.com/ckmaker-cckk/pxt-ckbase Q

ckbase

ckmaker-base

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

After installing the library file successfully, you could check the corresponding blocks int the code editing area.
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Search... Q Ckmaker-Base
Basic
Input stepperMotorInit

Music ind P8 ¥

Led inl P1 w*

inz P2 w

Al B O @ i

Ckmaker-Base
.l Radio in3 P8 w

Loops

a8 qQ

LOQIC i
; stepperTurn o
Variables

Math stepperDegree o

> H

Advanced stepperStep o

® Functions

e

Tl IRk

Arrays Ultrasonic inPin PO ¥

ey

1. Click“Led”—“more”and find out“led enable false”

on start

led enable false =

2. Put it into the block*on start”
st kR sk ok R stk s sk kR s R stk R st o R sl Rk
2

1. Go to“Ckmake-Base”—*“StepperMotor Init inO PO in1 P1 in2 P2 in3 P8”

2. Place it into*“on start”block

3. Stepper motor driver module is connected to PO, P1, P2, P§

setstepperSpeed SPEED1 +

outPin

Pe ¥

386
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4. Then set code string as follows:

on start

led enable false =

stepperMotorInit

in@

inl

in2

st s sk sfe sfe s sk sk sk st sk s sk sk ste sk sk sk st sie sk sk sk st sk sk sk stk sk sk stk sk sk skt sk sk stk sk sk stk sk sk koo skoskoiolok skokoiok skl

3
Tap “Ckmake-Base”—“set stepper Speed SPEED1”

Move it into“‘on start”and set to SPEED3

on start

led enable false =

stepperMotorInit

ind PB -

inl Pl ~

in2 P2~

in3 P8~

setstepperSpeed SPEED3 +

st sk st ke stk s sk s sk sk st sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk sk sk sk sk stk stk sk skokskokok ok ok ok skorsk

(4A. Click“Ckmake-Base”—“stepper Turn 0”
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B. Place it below*set stepper Speed SPEED3”
C. Copy“‘stepper Turn 0”once.
D. Change 0 into 3 and -3 respectively.

on start

led enable false =

stepperMotorInit

ind PO v

inl Pl1w

in2 P2~

i E

setstepperSpeed SPEED3 *

stepperTurn e
stepperTurn e

Complete Program

setstepperspeed SPEED3 v

“on start”: command block runs once to start program.Turn off LED dot matrixInitialize
the stepper motorSet speed of stepper motor to SPEED3Motor spins clockwise for 3
circlesMotor spins anticlockwise for 3 circles

Click“JavaScript”, you will view the corresponding JavaScript code:
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s JavaScript v 9 ﬂ' u Microsoft

1 led.enable(false)

Search... Q .
2 ckmakerBase.stepperMotorInit(

£ B 3 DigitalPin.Pe,

=== baslc 4 DigitalPin.P1,

@ | t S DigitalPin.P2,

npu 6 DigitalPin.P8

@ Music 7))
8 ckmakerBase.setstepperSpeed(ckmakerBase. speadEnum.SPEEDZ)
9 ckmakerBase.stepperTurn(3

© Led R e o
18 ckmakerBase.stepperTurn(-3)
11

€3 Ckmaker-Base

Then click drop-down triangle button and select*Python”’to see the Python language code:

© L m Microsoft

led.enable(False)

ckmakerBase.stepper_motor_init(DigitalPin.P@, DigitalPin.P1, DigitalPin.P2, DigitalPin.P8)
ckmakerBase.setstepper_speed(ckmakerBase.speedEnum.SPEED3)

ckmakerBase.stepper_turn(3)

ckmakerBase. stepper_turn(-3)

Search... Q

£22 Basic

LI SRR

® Input

7. Test Results

Wire up through the connection diagram. Upload the program and power on, stepper motor spins anticlockwise for 3
circles at the fastest speed then rotates clockwise 3 circles and stops.

8. Extension Project

Make stepper motor spin anticlockwise for 1 circle at the fastest speed then clockwise for 1 circle. Then let it turn
anticlockwise 90°, rotate clockwise 180° and stop.
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on start

led enable false =

stepperMotorInit

in@ P8

inl P1

in2 P2

in3 P8

setstepperSpeed SPEEDZ *

stepperTurn o
stepperTurn e

stepperDegree @
stepperDegree

6.38 Project 38Automatic Watering System

1. Description

We’ve learned soil humidity sensor, ,OLED display module, L.293D drive and motor. In this lesson, we will combine
them to make an automatic watering system.

Under the control of Micro:bit boardthe Micro:bit determines if value sent by soil humidity sensor is in the normal
humidity range. If the value is less than the minimum, the command of watering will be sent, when the value is
between the minimum and maximum vale, pump drains slightly; when it is higher than the maximum, water pump
stops watering.

2. Components List:
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Micro:bit motherboard*1 keyestudio Micro:bit T Keyestudio OLED Dis- Water pump*1
Type Shield*1 play module*1

AA Battery Holder*6 L293D Driver chip*1 Water pipe*1 6 AA Battery
Holder*1

=5

Keyestudio Breadboard Specialized F-M dupont lines keyestudio Soil Humidity = Breadboard*1
power module* 1 sensor*1
Micro USB cable*1 Breadboard wires

3. Schematic Diagram

(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial
the DIP switch to +3V on power module)

6.38. Project 38Automatic Watering System 391



Micro:bit Starter Kit

DC
Motor
0
Enable1,2[1] ~ [tehwec 1 ; = GND[__
Input 1[2] [15H et 2 58 av—
output 13| 15 [[AEvtputs —3 sa2 20 SDA 45
© —4 23 19 SCL ~ 0O
GNp[4] & [iElenp 8 P2
—5 Lo 16— GND M=
GND[5] O [izZtenD —{6 To 15— (Sl
Output 2[g] 11}-utpp3 —7 2B vee -
Input 2[7] [10Hnputs —s 2L 13—
8 ?Elfdl o3 -9 = 12—
—10 11—
Soil Humidity
Sensor
G VS
o |
<
O o
0O <
I—| I\ )

4. Wiring Graph

(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial
the DIP switch to +3V on power module )

5. Test Code

Note: you could set any analog value through the test result.

Hook up according to the above connection diagram, s end of soil humidity sensor is attached to P3, SDA and SCL
pins are linked with P20 and P19; the ernable3 and 4, Input3 and Input4 of L293D drive chip are connected to PO, P1
and P2. And the red line and black line of water pump are attached to Onput3 and Onput4.

Link computer with micro:bit board. Then enable the online programming tool to design the code.
We’ve added the library file of OLED, so let’s get started.
)]

1. A. Click“Led”—“more”—“led enable false”
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on start

led enable false =

2. Put it into the block“on start”.

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

2

on start

led enable false *

1. Click“OLED”—“initialize OLED with width 128 height 64”

2. Put it into“‘on start”’block

s st sfe s she sfe she she sk ske sk she sk sie sk sk st sk ke ke sk s ste st sfe st sfe sfe sfe she sfe s she she sk she sk ske sk ske sk sk sieskoskeosiotosteoteototeotetototeokokokoskoskoskoskokok

3
1. Enter“Logic”—“if...true...then...else”

2. Move it into“‘forever”’block

3. Click“@”and drag “="block into “true”block

forever

else if

sk sk sk sk sk sk sk sk sk ske sk sk sk st st stk sieoskoskosko sk sk st sk sk st sk skeoskoskoskeoskoskoskoskoskoskoskoskoskokototokotokokoskokokototkokoskokoskoskokoskoskoskokokok
“
1. Enter“Advanced”— “Pins”—“analog read pin PO”

2. Drag it into left 0 box.

6.38. Project 38Automatic Watering System

393



Micro:bit Starter Kit

3. Soil Humidity sensor is attached to P3, so set to P3.
4. Change “=” into”’<”, 0 into 100

forever

if analog read pin P3 *

else if

sfe sk sk sk sk she sk sk sk sk sk sk ske st st sk sieosieoskeosie sk sk st st sk st ste sk sk sk sk sk sk sk sk sk sk sk sk sk skoskotokotkotorosiotokototokokokokoskokoskoskoskoskoskok

(5) Click“OLED”and drag out“clear OLED display”to the below"if analog read pin. ..then block

forever

if analog read pin P3 * < - then

clear OLED display

else if then

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk sieoskoskosk sk sk sk sk sk st sk skeoskoskeoskeoskoskoskoskoskoskoskoskoskokototokotokokokokokototkokoskokoskokokokoskoskokokok
(6)

1. Go to“OLED”—‘show number”

2. Move it below*‘clear OLED display”block

3. Replicate‘“analog read pin P3”once and place it into “show number”””’block.
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forever

if analog read pin P3 * < - then

clear OLED display
show number analog read pin P3 =

else if then

e sfe sfe s she sfe she she sk ske sk sk ske sk sk sk s sk sk sk st s ste st sfe sfe sfe sfe sfe she sfe s she she she she sk ske sk sk sk sk st sk skeosiotesiesteototeteo st teoteoskoskokoskoskoskoskoskok
@)
1. Enter“Advanced”—"Pins”— “analog write pin PO to 1023”
2. Place it below the“show number. .. P3”’block.
3. Drag out“digital write pin PO to 0”and copy once then leave them below the block “analog ...to 1023”.
4. The driver chip of L293D is connected to PO, P1 and P2, so set to P1, P2 and P3.
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forever

if analog read pin P3 * <w then

clear OLED display

show number analog read pin P3 *

analog write pin P8 * to RElEE

digital write pin P1 * to o

digital write pin P2 * to o

else if then

e st sfe s sfe sfe she she sk sk ske sk ske sk sk sk st sk sk sk sk s ste st sfe sfe sfe sfe sfe she sfe s she she st she sk ske sk sk sk sk st skoskeosiotesteosteototeoteosteoteoteskokokoskoskoskoskoskok

®)
1. Enter“Logic”to move out“and”block and leave it into the blank box behind“else if”.
2. Copy‘“‘analog read pin P3<100”for 2 times and place them to both sides of*“and”block
3. Set‘“as if analog read pin P3100 and analog read pin P3<400”, as shown below:
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forever

if analog read pin P3 » < then

clear OLED display

show number analog read pin P3 ¥

analog write pin PO * to WElkE

digital write pin P1 * to o

digital write pin P2 * +to o

else if analog read pin P3 * analog read pin P3 * <> then @

st sk st sk sfe ok sfe ok sk sk sk st sk stk stk sk sk s sk sk st sk stk stk sk sk sk sk stk stk sk sk sk sk stk stk sk sk skokok stok ok ok skorosk

clear OLED display

show number analog read pin P3 *

analog write pin PA * to QS

digital write pin P1 * to o

digital write pin P2 * to o

(9)Copy code string once and place it under the “as if. . . then” block,

change 1023 into 900.
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forever

if analog read pin P3 »

clear OLED display

show number analog read pin P3 ¥

analog write pin PB * to @

digital write pin P1 * to

digital write pin P2 + to o

else if analog read pin P3 +* ES analog read pin P3 < 480 then @

clear OLED display

show number analog read pin P3 »

analog write pin P8 * to WL
digital write pin P1 * to o

digital write pin P2 v to o

else

st s e she sfe sfe e sk sk ste sk ke she sk stk sk sk st sieske she sk ste s ske s sk stk sk sk stk sk sk sk skt sk s stk sk skeostokoskosk kool skoskotolokoskokoiokskok

analog write pin P * +to

digital write pin P1 * to o

digital write pin P2 * to o

Replicate code string once, and move it beneath “else” block, set PO to 0

and change P1 to 1 into P1 to 0.
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forever

if analog read pin P3 * LA

clear OLED display

show number analog read pin P3 *
analog write pin P8 * to @
digital write pin P1 * +to o

digital write pin P2 * +to o

else if analog read pin P3 * - and *

analog read pin P3 *

clear OLED display
show number analog read pin P3 »
analog write pin P8 * to
digital write pin P1 * +to o
digital write pin P2 * +to o
else G}
analog write pin P8 * to a

digital write pin P1 ™ +to o

digital write pin P2 * +to o

®

Complete Program
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on start
led enable false *

initialize OLED with width @ height @'

< @ e

if analog read pin P3 *
clear OLED display
show number analog read pin P3 *
analog write pin P8 * to @
digital write pin P1 * +to o
digital write pin P2 * +to o

else if analog read pin P3 *

clear OLED display

show number analog read pin P3 ™

analog write pin P& * to

digital write pin P1 * +to o

digital write pin P2 * +to o
else

analog write pin P8 * to o

digital write pin P1 ™ +to e

digital write pin P2 * +to e

®

analog read pin P3 *

< 'thene
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Click“JavaScript”, you will view the corresponding JavaScript code:

JavaScript | w m Microsoft

1 led.enable(false)
Search.. Q 2 OLED.init(128, 64)
222 Basi 3 basic.forever(function () {
=== Dasic 4 if (pins.analogReadPin(AnalogPin.P3) < 188) {
@ | 5 OLED.clear()
nput [ OLED.writeNumNewLine(pins.analogReadPin(AnalogPin.P3})
. 7 ins.analogliritePin(AnalogPin.P@, 1823
@ Music 2 pins.analogliritepin(Analog?in. )
pins.digitalWritePin(DigitalPin.P1, 1)
© Led 9 pins.digitalWritePin(DigitalPin.P2, @)
€ 168 } else if (pins.analogReadPin(AnzlogPin.P3) >= 18@ && pins.analogReadPin(AnalogPin.P3) < 488) {
l:l OLED 11 OLED.clear()
12 OLED.writeNumNewlLine(pins.analogReadPin(AnalogPin.P3))
I Radi 13 pins.analogliritePin(AnalogPin.P8, 988)
all Radio 14 pins.digitalWritepin(DigitalPin.p1, 1)
15 ins.digitalWritePin(DigitalPin.P2, @
C Loops e p g (pig )
} else {
. 17 pins.analogliritePin(AnalogPin.P8, @)
G Logic 18 pins.digitalWritepin(Digitalpin.p1, @)
— . 19 ins.digitalWritePin(DigitalPin.P2, @
= Variables - P € s .
}
21 1)
E Math >

Then click drop-down triangle button and select“Python”to see the Python language code:

m Microsoft

1 led.enable(False)
Q 2 OLED.init(128, 64)
3
4 def on_forever():
5 if pins.analog_read_pin(AnalogPin.P3) < 18@:
@ 6 OLED.clear()
7 OLED.write_num_new_line(pins.analog_read_pin(AnalogPin.P3))
T i3 pins.analog_write_pin(AnalogPin.P@, 1823)
9 pins.digital write_pin(DigitalPin.P1, 1)
© Led 18 pins.digital write_pin(DigitalPin.P2, @)
11 elif pins.analog_read_pin(AnalogPin.P3) »= 182 and pins.analog_read_pin(AnalogPin.P3) < 488:
IZI OLED 12 OLED.clear()
. 13 OLED.write_num_new_line(pins.analog_read_pin{AnalogPin.P3))
"'II Radio 14 pins.analog_write_pin(AnalogPin.P8, 988)
15 pins.digital write pin(DigitalPin.P1, 1)
c Loops 16 pins.digital write_pin(DigitalPin.P2, @)
. 17 else:
y": Logic 18 pins.analog_write_pin(AnalogPin.P@, @)
— . 19 pins.digital_write_pin(DigitalPin.P1, @)
= Variables 28 pins.digital write_pin(DigitalPin.P2, @)
ﬁ Math ;; basic.forever(on_forever)

6. Test Results

Wire up through the connection diagram, upload code and power on. Insert soil humidity sensor into soil . OLED
shows the detected humidity value. When this value is less than 100, the water pump draws water at the fastest speed;
As it is greater than or equal to 100 and less than 400, the speed of pumping water is slowest. However, when the value
is greater than or equal to 400, the water pump stops working

7. Extension Project

Put soil humidity sensor into soil, OLED shows the detected humidity value. When this value is less than 300, the
water pump draws water, otherwise, it will stop working.
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on start

led enable false =

forever
if analog read pin
clear OLED display

show number analog read pim P3 ¥

analog write pin P8 ¥ +to QlE

digital write pin P1 ¥ to o

digital write pin P2 * +to o

else
analog write pin
digital write pin

digital write pin

®
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6.39 Project 39Relay Module

1. Description

This module is an Arduino dedicated module, and compatible with arduino sensor expansion board. It has a control
system (also called an input loop) and a controlled system (also called an output loop).

Commonly used in automatic control circuits, the relay module is an “automatic switch” that controls a larger current
and a lower voltage with a smaller current and a lower voltage.

Therefore, it plays the role of automatic adjustment, safety protection and conversion circuit in the circuit. It allows
Arduino to drive loads below 3A, such as LED light strips, DC motors, miniature water pumps, solenoid valve pluggable
interface.

The main internal components of the relay module are electromagnet A, armature B, spring C, moving contact D, static
contact (normally open contact) E, and static contact (normally closed contact) F, (as shown in the figure ).

—f B D -
E
=

wire

As long as a certain voltage is applied to both ends of the coil, a certain current will flow through the coil to generate
electromagnetic effects, and the armature will attract the iron core against the pulling force of the return spring under
the action of electromagnetic force attraction, thereby driving the moving contact and the static contact (normally open
contact) to attract.

When the coil is disconnected, the electromagnetic suction will also disappear, and the armature will return to the
original position under the reaction force of the spring, releasing the moving contact and the original static contact
(normally closed contact).

This pulls in and releases, thus achieving the purpose of turning on and off in the circuit. The “normally open and
closed” contacts of the relay can be distinguished in this way: the static contacts on disconnected state when the relay
coil is powered off are called “normally open contacts”; the static contacts on connected state are called “normally
closed contact”. The module comes with 2 positioning holes for you to fix the module to other equipment.

2. Components List:
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Micro:bit motherboard*1 keyestudio Micro:bit T Type Red LED*1 Micro USB Ca-
Shield*1 ble*1

keyestudio 1-channel Relay mod- Breadboard*1 220Resistor*1  F-M Dupont lines
ule*1

6 AA Battery Holder*1 Breadboard Specialized power mod-  Breadboard AA Battery
ule*1 wire Holder*6

3. Schematic Diagram
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5.Test Code

Wire up through the connection diagram, connect relay to PO. Link computer with Micro:bit board. Then enable the
online programming tool to design the code.

Click “Led”— “more”— “led enable false”,
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on start

led enable false =

Combine it with“on start”.

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

Click“Advanced”—“Pins”—“digital write pin PO to 0”

Place it into*“forever”’block, change O into 1.

forever

digital write pin P8 + to o

Enter“Basic”’and move out “pause (ms) 100”’below the block*“digital write...to 17, and set to 500m:s.

forever

digital write pin PO + to o

Copy code string once and put it below*pause (ms) 5007, change 1

into 0.
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forever

digital write pin P8 * to o

digital write pin P8 v +to o

Complete Program

led enable false v

digital write pin PO ¥ to 6

pause (ms) (ELRg
digital write pin P8 ¥ to °

pause (ms) (EER

“on start”: command block runs once to start program.Turn off LED dot matrixThe
program under the block “forever” runs cyclically.Set PO to high level(1)Delay in
500msSet PO to low level(0)Delay in 500ms

JavaScript v

1 led.enable(false)
Search... Q 2 basic.forever(function () {
P . 3 pins.digitalWritePin(DigitalPin.Pe, 1)
=i Basic 4 basic.pause(508)

5 pins.digitalWritePin(DigitzlPin.P@, @)
@ Input 6 basic.pause(508)
@ Music ; -

Click*“JavaScript”, you will view the corresponding JavaScript code:

Then click drop-down triangle button and select“Python”to see the Python language code:

1 led.enable(False
Search... Q 2 ( )
222 Basi 3 def on_forever():
=== basic 4 pins.digital_write_pin(DigitalPin.Pe, 1)
@ | 5 basic.pause(588)
nput 6 pins.digital_write pin(DigitalPin.P8, 8)
. 7 basic.pause(588)
@ Music 8 basic.forever(on_forever)
9
© Led
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6. Test Results

Wire up through the connection diagram, upload the code and power on. The relay will be on(NO on, NC off) for 0.5s
and off(NO off , NC on) for 0.5s, alternately. When relay is connected, red LED lights up, if it is disconnected, LED
goes off.

6.40 Project 40Detect Ambient Temperature

1. Description

For example, when temperature is 0 °C, it outputs OV; if increasing 1 °C, the output voltage will increase 10 mv. Input
its output voltage into P2 on micro:bit main board, after formula computing, display the temperature value of current
surroundings on the serial monitor. In this way, we will use a serial communication software, Arduino IDE.

Notice the wiring direction of LM35, or else it will damage the LM35 sensor if reverse.

LM35DZ sensor element is a temperature sensor whose output voltage is proportional to Celsius temperature. The
output can start from 0°C, and its sensitivity is 10mV/°C; the output temperature is 0°C100°C, the conversion formula
is as follows:when temperature is 0 °C, it outputs 0V; if increasing 1 °C, the output voltage will increase 10 mv.

Its working voltage is 4-30V; the accuracy is +1°C. The maximum linearity error is £0.5°C; the quiescent current is
80uA

We detect the ambient temperature and control the dot matrix to display distinct patterns by it.

2. Components List:
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Micro:bit Motherboard*1  keyestudio Micro:bitT Type Shield*1 LM35DZ*1

t

Breadboard wire Breadboard*1

8*8 Dot matrix *1

220 Resistor*8  Micro USB cable*1

3. Schematic Diagram

LM35
85¢2
(@)
> 00
[ I
2 EE av
3 e 20—
HG1A 3 F DO 22512—
8*8LED Matrix 6 Ta 15— ,
788BS ; 33 }g— |
8 [
4 6 B C 7 E 5 2 o M 12 I
L 10 oy
gl € g

4. Wiring Graph
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5. Test Code
Code 1

Hook up according to the above connection diagram, LM35DZ is attached to PO. Link computer with micro:bit board.
Then enable the online programming tool to design the code.

Click “Led”—"more”to get block“led enable false”, and combine it with““on start”

)

1. Click“Led”—“more”’and find out“led enable false”

on start

led enable false =

2. Put it into the block“on start”

sfe st sfe s she sfe sk she sk ske sk she sk sie sk sk st i ke sie sk st ste st st ste sfe sfe sfe s sfe she sk she sk she sk ske sk sk sk sk sieskoskototosteoteokotetetokotokokokoskoskoskoskokok

@)

forever

set  Temp + to o

1. Click “Variables”—“Make a Variable...”—“New variable name”
2. Enter “Temp” in the dialog box, click “OK”, then the variable “Temp” is created.

3. Drag out‘“‘set Temp to 0”’into*“forever”

stk s R R s R sk s Rk R s R R Rk R s R R s s Rk s R R s R s sk R s Rk o
3

1. Enter“Math”—“square root 0”

2. Leave it into O box.

o integer + = o
block.

3. Click the triangle button to select“integer+"and we get
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4. Go to“Mathto drag“*”block into the left 0 box

forever

set Temp * to o x ¥ o integer = * o

st sk sfe e sfe ke sfe ok sfe sk sk sie sk stk stk sk sk s sie sk st sk stk stk sk sk sie sk stk stk stk sk sk sk stk stk kol sk skoiokostok ok ok skokosk

“
1. Go to “Advanced”—“Pins”—““analog read pin PO”
2. Drag it into the second“0”’box
3. Change the first O into 300 and the third O into 1023.

forever

set Temp * to x * analog read pin integer = w 1823

e s sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk sk sk sie st steste st ste st s sfeosfeosfeseoskoskoskok

&)

2. Enter“Advanced”—“Serial”—“serial write line

[T3ELLL) CC 9999

and“‘serial write number
3. Leave them into“forever”’and enter*“Temp”in the “serial write line* *’block.

999999

4. Go to*“Variables”’to move out variable“Temp”into “serial write number

I73EELE)

5. Duplicate“serial write line* ””’and input “C”’character.

forever

set Temp *+ to x * analog read pin P8 - integer = * 1823
serial write line

serial write number Temp *

serial write line o

s sk sfe she sk she sk she sk sk sk ske sk sie st sk stk sieosie sk sk st st st st ste sk sk sk sk sk sk sk sk sk sk sk sk sk sk skeostotkototorosiotokototokokoskokoskokoskokoskoeskokok

Click“Basic”to move out“pause (ms) 100”below*serial write line*“C””’blockand set to 200ms
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forever

set Temp * to x analog read pin integer = * 1623
serial write line

serial write number Temp *

serial write line o

“on start”: command block runs once to start program.Turn off LED
dot matrixThe program under the block “forever” runs cyclically.Set
Temp to“300*analog signal integer read by P0+1023"Serial writes
line“Temp”Serial writes number“Temp”Serial writes line“C”Delay in 200ms

Click“JavaScript”, you will view the corresponding JavaScript code:

JavaScript v o 'u' ] Microsoft

. 1 let Temp = 8
Search... Q 2 led.enable(false)
82 Basi 3 basic.forever(function () {
=== basic 4 Temp = Math.idiv(3ee * pins.analogReadPin(AnalogPin.P@), 1623)
O | 5 serial.writeLine("Temp:")

nput 6 serial.writeNumber(Temp)

. 7 serial.writeLine("C")
@ Music 8 basic.pause(26e8)
9 1

© Led -

Then click drop-down triangle button and select“Python”to see the Python language code:
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e o m Microsoft

1 Temp = @
Search.. Q 2 led.enable(False)
812 Basi 3
=== Daslc 4 def on_forever():
@ | 5 global Temp
nput 6 Temp = Math.idiv(3e@ * pins.analog_read_pin(AnalogPin.P8), 1823)
. 7 serial.write_line("Temp:")
@ Music 2 serial.write_number(Temp)
9 serial.write_line("C")
© Led 18 basic.pause(2ea)
. 11 basic.forever(on_forever
.l Radio o e :

Wire up through the connection diagram, upload the code and power on. Open CoolTerm, click“serialPort”, set to
COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test). Click “OK” and “Connect”.

Serial monitor shows the ambient temperature, as shown below:
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oF Untitled 0 *

File Edit Connection View Window Help

) ¢

Clear Data

@ &

Connect Disconnect

RE—J=
MNew

U

Options

HE 0

View Hex | Help

Open Save
2aC

Temp:
26C
Temp:
27C
Temp:
28C
Temp:
2a9C
Temp:
29C
Temp:
29C
Temp:
30C
Temp:
31C
Temp:
31C
Temp:
31C
Temp:
31C
Temp:
31C
Temp:
31C

COMIG /1715200 B-M-1
Connected 00:0207

® T

{J RTS
@rX @cCs @DSR @R

& DTR @ DCD

Code 2

(Note: you could set the analog value through the test result.

Hook up through the Wiring Graph, connect LM35DZ sensor to PO. Link computer with Micro:bit board. Then enable

the online programming tool to design the code.

ey

1. Click“Led”—“more”and find out“led enable false”

led enable false =

2. Put it into the block“on start”

414
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sk sk sfe sk sk she sk sk sk ske sk sk sk sie st sk st sk sk sk sk sk sk sk sk ste st sk st sk sk sk sk sk sk sk sk sk sk sk sk steostostkostkokokoskoskoskokostoskoskokokokokokokokokokok
2

1. Go to“Logic”—“if.true...then...else”

2. Place it into*“forever”’block

3. Drag®“="into*“true”block.

forever

st st sfe sk sfe sfe s she sk sfe sk she she sk ste e she sk sie sieske she sk ste s ske sk st sfesie sk sk st siesie sk sk siesie sk sk sie sk sk sk sk stk skeosk sttt skeoskotolokoskokokokokosk
3)
1. Go to*“Math”—*“square root 0”

2. Place it into left“0”’box

o integer = o
3. Click the drop-down triangle button to select“integer<". Then get block .

4. Go to“Math”’to move out“*”’block to left“0”’box.

forever

O O 0 0

“

1. Click“Advanced”—*Pins”— “analog read pin P0”

2. Leave it into the second 0 box, change the first O into 300, the third O into 1023.

3. Click the drop-down triangle button to select””, change the fourth 0 into 30.
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forever

x - analog read pin PB * integer = ¥ 1823 - @ then

s sfe sfe s she sfe she she sk ske sk sk ske sk sk sk st ke sk ke sk s ste st sfe sfe sfe sfe sfe she sfe sfe she she sk she sk sk ske sk sk sk st sk skeosiotestesteototeosteosteoteoteoskoskokoskoskokoskoskok
&)
1. Enter“Advanced”—*“Pins”—*“digital write pin PO to 0~
Keep it below the block*“if 300...integer. .. 1023 block
Replicate*“digital write pin PO to 0”for 9 times.
The pin B, G, 7,6, 5,4, 3,2, 1 and 0 on dot matrix are linked with pin P6, P15, P4, P7, P2, P§, P12, P14 and P9.

A

Set P6, P5 to 0, and the rest of pins to 1.
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forever

o -

digital write

digital write

digital write

digital write

digital write

digital write

digital write

digital write

digital write

digital write

else

pin

pin

pin

pin

pin

pin

pin

pin

pin

pin

analog read pin

g =

integer = * @ iw @ then

s sk sfe s sk sfe sk she sk ske sk sk sk sie sk sk sk sk ke sk st ste st sfe ste ste sfe st sk sk sk sk sk she sk sk ske sk sk sk sk sioskosiototototeokoteoteotkokokokoskokoskoskoskoskoskok

(6)

1. Then move out“digital write pin PO to 0”and replicate for 10 times.

2. Move the whole code string under the*“else”block

3. ThepinB, G, D, 7, 6,5, 4, 3,2, 1 and 0 on 8*8Dot matrix are linked with pin P6, P15, P10, P4, P7, P2, P§, P12,

P1, P14 and P9.

4. Respectively set to P6, P15, P10, P4, P7, P2, P8, P12, P1, P14 and P9.
5. Set P6, P15, P10 to 0 and the rest of pins to 1

6.40. Project 40Detect Ambient Temperature

417



Micro:bit Starter Kit

else

digital

-+
=]

-+
(=]

digital

digital

digital

=+
=]

=
=]

digital

-+
=]

digital

digital

=+
=]

-+
=]

digital

-+
=]

digital

-+
(=]

digital

=+
=]

digital

Complete Program

“on start”: command block runs once to start program.Turn off LED dot matrixThe pro-
gram under the block “forever” runs cyclically.When“300*analog read pin0+1023300”is
metthe next program will be executedSet P6 and P15 to low level (0), set the rest pins
to high level (1)When “300*analog read pin0+1023300”isn’t metthe program under else
block will be executed.Set P6 , P150 and P15 to low level (0), set the rest pins to high
level (1)

Click*“JavaScript”, you will view the corresponding JavaScript code:
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JavaScript v 9 ﬂ' u Microsoft

Search. Q 1 led:enable(false) .
2  basic.forever(function () {
222 . 3 if (Math.idiv(3@8 * pins.analogReadPin(AnalogPin.P@), 1823) <= 38) {
=2 Basic a4 pins.digitalbritePin(DigitalPin.Ps, @)
5 pins.digitalWritePin(DigitalPin.P15, @)
© Input 6 pins.digitaliritePin(Digitalpin.pa, 1)
. 7 pins.digitalWritePin(DigitalPin.P7, 1)
@ Music g pins.digitalbritePin(DigitalPin.p2, 1)
] pins.digitalWritePin(DigitalPin.P8, 1)
© Led 18 pins.digitalWritePin(DigitalPin.P12, 1)
. 11 pins.digitalWritePin(DigitalPin.P1, 1)
.all Radio 12 pins.digitalWritePin(DigitalPin.pi4, 1)
c Loops 11 pins.digitalWritePin(DigitalPin.P9, 1)
} else {
. 15 pins.digitalWritePin(DigitalPin.P&, @)
% Logic 16 pins.digitalWritePin(DigitalPin.P15, @)
= variables 1; p::Lns.d::Lg::Ltalwr::LteP%n(D?g_?talp_?n.Ple, a)
pins.digitalWritePin(DigitalPin.P4, 1)
19 pins.digitalWritePin(DigitalPin.P7, 1)
@ Math 28 pins.digitalWritePin(DigitalPin.P2, 1)
21 pins.digitalWritePin(DigitalPin.P8, 1)
I  Advanced 22 pins.digitalWritePin(DigitalPin.P12, 1)
23 pins.digitalWritePin(DigitalPin.P1, 1)
24 pins.digitalWritePin(DigitalPin.P14, 1)
25 pins.digitalWritePin(DigitalPin.P9, 1)
26 1
27 1
28

e & m Microsoft

Search... Q 2 led.enable(False)
Py . 3 def on_forever():
22 Basic 4 if Math.idiv(3@@ * pins.analog_read_pin(AnalogPin.P@), 1823) <= 38:
5 pins.digital_write_pin(DigitalPin.P6, @)
@ Input 6 pins.digital_write_pin(DigitalPin.P15, @)
O Music ; p::ms.d::Lg::Ltal_wr'::Lte_p%n(D%g%talP%n.Pﬂf, 1)
pins.digital_write_pin(DigitalPin.P7, 1)
2] pins.digital write pin(DigitalPin.P2, 1)
© Led 10 pins.digital_write_pin(DigitalPin.P8, 1)
. 11 pins.digital_write_pin(DigitalPin.P12, 1)
"'II Radio 12 pins.digital_write_pin(DigitalPin.P1, 1)
13 pins.digital_write_pin(DigitalPin.P14, 1)
c Loops 14 pins.digital_write_pin(DigitalPin.P9, 1)
. 15 else:
% Logic 16 ins.digital_write_pin(DigitalPi
pins.digital_write_pin(DigitalPin.P6, @)
= variables 1; p::ms.d::Lg::Ltal_wr'::Lte_p%n(D%g%talp%n.PiS, a)
pins.digital_write_pin(DigitalPin.P1@, @)
19 pins.digital_write_pin(DigitalPin.P4, 1)
ﬁ Math 208 pins.digital_write_pin(DigitalPin.P7, 1)
21 pins.digital_write_pin(DigitalPin.P2, 1)
I v Advanced 22 pins.digital write_pin(DigitalPin.P8, 1)
23 pins.digital_write_pin(DigitalPin.P12, 1)
24 pins.digital_write_pin(DigitalPin.P1, 1)
25 pins.digital_write_pin(DigitalPin.P14, 1)
26 pins.digital_write_pin(DigitalPin.P9, 1)
27 basic.forever(on_forever)
28

6. Test Results

Wire up through the connection graph, upload the program and power on. When the ambient temperature is less than
or equal to 30°C, the 8*8 dot matrix shows*11”’; when the temperature is greater than 30°C, the number*“111”is shown.
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6.41 Project 41Temperature and Humidity Watch

1. Description

This DHT11 Temperature and Humidity Sensor is a composite sensor which contains a calibrated digital signal output
of the temperature and humidity.

Its technology ensures high reliability and excellent long-term stability. A high-performance 8-bit microcontroller is

connected.

This sensor includes a resistive element and a sense of wet NTC temperature measuring devices. It has excellent quality,
fast response, anti-interference ability and high cost performance advantages

In this project, we attach it to PO of micro:bit board and use specific formulas to calculate the ambient temperature
and humidity values by reading relevant data. The calculated value will appear on the serial monitor. In addition,
we combine the DHT11 temperature and humidity sensor with the OLED Display module to make the OLED display

module show the humidity and temperature in the external environment.

2. Components List:

Micro:bit moth- Keyestudio Micro:bit T
Type Shield*1

Breadboard wire

erboard*1

Breadboard*1

Keyestudio
Temperature Sensor* 1

F-M Dupont Lines

DHT11Humidity

3. Schematic Diagram

DHT11

G VS

Temperature and Humidity Sensor

Keyestudio micro bit
T-type expansion

O O ~NOOO P WN-=2O

o

GND

3V
20
19
16
15
14
13
12
1

4

4.Wiring Graph

SDA
SCL

GND
VCC

420

and KeyestudioOLED Dis-
play module*1

Micro USB Cable*1

a3aio
(21N 0zl
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mmmmmm
rrrrrrrrrr

hY4
B3
keyestudio

mmmmmmmmmmmm
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EEEEEEEEEE NN NN NN NN NN EE NN O
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5. Test Code
Code 1

Wire up through the connection diagram, DHT11 humidity and temperature sensor is linked with PO. Link computer
with Micro:bit board. Then enable the on-line programming tool to design the code.

How to add the library file of DHT11 temperature and humidity sensor:

Game
aa] Images
Pins
*% Serial

= Control

© Extensions

Enter the Micro:bit online programming page and click“Advanced”’then“Extensions”.

Input DHT11 to search (as shown below). Click library file to download and install automatically.

€& Go back Extensions

| DHT11 Q

(8] EFmmams  {:cLASSROOM  DrINKERCADENY ’

ik
4'__? ’ -'..
' « 9§
>

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

Learn more Learn more

After installing library file successfully, the corresponding blocks are shown in the code editing area.
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DHT11/DHT22

Query DHT11 *

Data pin PO *

Pin pull wp true »

DHT11/DHT22 Serial output  false »

Wait 2 sec after query true =

Loops

. Read humidity =
Logic o

Variables Last query successful?

Math

< H

I Advanced
(D
1. Click “Led”—”more”to get  block“led enable false”, and combine it with  “on
on start
led enable false =
start”.

e sfe sfe s she sfe she she she sk she sk ske sk sk sk st sk sk ke sk s ste st sfe sfe sfe sfe sfe s sfe s she she sk she sk sk sk sk sk sk st skoskeoskoteosteosteototeoteoteoteoteoskokokoskoskoskoskoekok

2. Click“DHT11/DHT22”to move out blocks“Query DHT11Data pin PO Pin pull up true Serial output false and
wait 2 sec after query true”.

3. Place it into“forever” block
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forever

Query DHT11 =

Data pin PB *

Pin pull wup  true =

Serial output false »

Wait 2 sec after query true =+

st s e s sfe st sk sk sk sfe sk s sk sk ste ke sk sk st sie sk sk sk ste stk sk sk stk sk sk stk sk sk stk sk s skt sk skeostokoskosk koo skokoiolokosiokoiok skl
@3
1. Enter “Advanced”—*Serial”to drag out “serial write value* 7= 0.
Put it beneath*“wait 2 sec after query true”,
Go to“DHT11/DHT22”to find out*“Read humidity”’block.

Place it to the right box of “=". Click the drop-down triangle button to select “temperature”.

wok wn

Input“temperature”’character string at left box of*‘=""block.
forever

Query DHT11 =

Data pin P2 *

Pin pull wp true =

Serial output false *

Wait 2 sec after guery true +

serial write value = Read temperature =

e sfe sfe s sfe sfe sfe she sk sk sk sk ske sk sk sk sk sk sk sk sk sie ste st sfe sfe sfe sfe sfe she sfe sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sk sie it ste st steoste sieoskeososkoskoskoskoskok

3
1. Copy*“serial. .. “temperature”=Read temperature” once and place it into*“forever’’block.

2. Change temperature into“humidity”
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forever

Query DHT11 +

Data pin P8 *

Pin pull uwp true «
Serial output false *

Wait 2 sec after guery true =+

serial write value = Read temperature =
serial write value QEEINGGEAsEE - SRESD Shumidity =

st sfe sfe ke sfe ke sfe sk she sk sk sie sk stk sk sk sk s sie sk st sk stk stk sk i sk sk sk stk stk sk sk sk sk stk stk kol siokoskoiokostok ok ok skokosk

Click“Basic”to drag out “pause (ms) 100” below the block “serial. .. Read humidity”, and set to 200ms
forever
Query DHT11 =+
Data pin PB *
Pin pull up . true =
Serial owtput false ¥

Wait ? sec after query true =

serial write value = Read temperature =
serial write value (GG - SREGH ShUmidity >

pause (ms) Pl

Complete Program:
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“on start”: command block runs once to start program.Turn off LED dot matrixThe pro-
gram under the block “forever” runs cyclically.Query data from DHT11/DHT22 sensor,
if you are using 4 pins/no PCN board versions, you'll need to pull up the data pin. It is
also recommended to wait 1(DHT11) or 2(DHT22) seconds between each query.Serial
write value “temperature "=Read temperatureSerial write value“*humidity "=Read hu-
midityDelay in 200ms

Click*“JavaScript”, you will view the corresponding JavaScript code:

JavaScript v 9 'ﬂ' u Microsoft

Search 1 led.enable(false)
SEareh... Q 2 basic.forever(function () {
Py . 3 dht11_dht22.queryData
=22 Basic 7 — querybata(
ype.DHT11,
@ | 5 DigitalPin.Pe,
HDUT 6 true,
. 7 false,
@ Music . p—
© Led 2 )
e 18 serial.writeValue("temperature”, dhtll_dht22.readData(dataType.temperature))
11 serial.writeValue("humidity"”, dht1l_dht22.readData(dataType.humidity))
12 basic.pause(2@8)
. 132 1)
I all Radio e

Then click drop-down triangle button to select“Python”to see the Python language code:

© L m Microsoft

led.enable(False
Search... Q ( )

def on_forever():
dht11_dht22.query_data(DHTtype.DHT11, DigitalPin.P@, True, False, True)

1

2

T . 3

222 Basic f
5 serial.write_value("temperature”, dhtll_dht22.read_data(dataType.TEMPERATURE))

® Input ;

7

8

g

serial.write_value("humidity”, dhtl1l_dht22.read_data(dataType.HUMIDITY))
basic.pause(2ea)
basic.forever(on_forever)

&> Music
© Led
Wire up through the connection diagram, upload code, power on and open CoolTerm, click Options to select SerialPort.

Set COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test).

Click “OK” and “Connect”.

DHT11 temperature and humidity sensor detect the ambient temperature and humidity value and the test result will be
shown on serial monitor. As shown below:
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o Untitled 0 * - o X
File Edit Connection View Window Help
= X | &% @
NaB ¢ @
Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help
humidity:5% '
temperature:31.00959995959959995
humidity: &0
temperature:31.0099955959959955495
humidity: el
temperature:31.01999995999599498
humidity:62
temperature:31.01999995999599498
humidity: 69
temperature:31.030000000000002
humidity:74
temperature:31.0599959599595955498
humidity: 78
temperature:31.070000000000002
humidity:81
temperature: 32
humidity: 83
temperature: 32.030000000000002
humidity: 54
temperature:32.060000000000004
humidity: 84
temperature:32.07999995999599497
humidity: 54
temperature: 33.00959995999599497
humidity: 85
temperature: 33.03595999959599599498
humidity: 85
W
CGM16!11521}|]E-N-1 @ TX J RTS ) DTR @& DCD
onnected 00:40:28 @ R @ Cs @0R @RI
Code 2

Hook up according to the above connection diagram, S end of DHT11 humidity is attached to PO, SDA and SCL pins of
OLED module are linked with P20 and P19. Link computer with micro:bit board. Then enable the online programming
tool to design the code.

Click “Led”—more”to get block“led enable false”, combine it with “on start”.

on start

led enable false =
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st sk sfe sk sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ok skorosk

on start

led enable false *

Click“OLED’to find out“initialize OLED with width 128 height 64", and place it below*led enable false”block

sk sksgof sk sk sk sk ok stk sk sk skt sk sk stk sk sk skt sk sk skt sk sk stk sk sk stk ok sk sk ook sk sk stk sk sk sk ook sk sk sk sk sk sk ok ok

Click“DHT11/DHT22"to find out“Query DHT11 Data pin PO Pin pull up true Serial output false Wait 2 sec after query
true”, and move them into “forever”.

forever
Query DHT11 =

Data pin PB *

Pin pull wup  true -

Serial output false »

Wait 2 sec after query true =

Enter“OLED”’to move“clear OLED display”block below “Wait 2 sec after query true”.
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forever

Query DHT11 -

Data pin P8 «

Pin pull wp  true =

Serial output false =

Wait 2 sec after query true =

clear OLED display

st sfe sfe e sfe ke sfe sk sk sk she s sk steske st ke sfe s she sie sk st sk sfeske st sk s sk sie sk st sk steske stk skt stk sk stk stk stk sk skolokoiokosiokosiokskokosk

Click“OLED’’to drag out“show number 0”into*“forever”, then tap“DHT11/DHT22”module and drag out“Read humid-
ity”’into““show number 0”.

forever

Query DHT11 -

Data pin PG *

Pin pull wp true =

Serial output false =

Wait 2 sec after query true =

clear OLED display

show number Read humidity =

Click“OLED”to drag out“show string””””’block and place it beneath the block“show number Read humidity”. Then
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forever

Query DHT11 -

Data pin PO *

Pin pull wp true =

Serial output false =

Wait 2 sec after query true =

clear OLED display

show number Read humidity +

enter “%”into*“show string’””’block

e st sfe s she sfe she she sk ske sk sk ske sk sk sk st sk ke sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk sk sk sk sk sk st sk skesiotestesteototeoteosteoteoteoseoskokoskoskoskoskoskok

show number Read humidity =

once and change*“%”into*“C”, humidity into “tem-

perature”. Then place it below the “show string*“%’”’block.
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forever

Query DHT11 -

Data pin P8 «

Pin pull wp  true =

Serial output false =

Wait 2 sec after query true =

clear OLED display

show number Read humidity +

show string @

show number Read temperature =

show string 0

Complete Program

“on start”: command block runs once to start program.Turn off LED dot matrixInitialize the
OLED,64 in height,128 in width.The program under the block “forever” runs cyclically.Query
data from DHT11/DHT22 sensor, if you are using 4 pins/no PCN board versions, you'll need
to pull up the data pin. It is also recommended to wait 1(DHT11) or 2(DHT22) seconds be-
tween each query.Clear OLED display.Show the read humidity.Display“%”.OLED displays
the temperature read by PO.OLED shows “C”

Click*“JavaScript”, you will view the corresponding JavaScript code:
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JavaScript v 9 ﬁ' u Microsoft

1 led.enable(false)

Search... Q 2 OLED.init(128, 64)
2= B 3 basic.forever(function () {
s basic 4 dht11_dht22.queryData(
® Input 5 DHTtype.DHT11,
npu 6 DigitalPin.Pe,
. 7 true,
@» Music a false,
] true
© Led @ )
11 OLED.clear()
12 OLED.writeNumNewlLine(dht11l_dht22.readData(dataType.humidity))
13 OLED.writeStringNewLine("%")
() OLED : :
14 OLED.writeNumNewline({dht1l dht22.readData(dataType.temperature))
. 15 OLED.writeStringNewLine("C")
il Radio 16 1
17
C Loops

Then click drop-down triangle button to select*Python”to see the Python language code:

© o m Microsoft

1 led.enable(False
Search.. Q 2 0LED.init(£28, 63)
ann . 3
=2 Basic 4 def on_forever():

5 dht11l_dht22.query_data(DHTtype.DHT11, DigitalPin.Pe, Trues, False, True)
© Input 6 OLED. clear()

. 7 OLED.write_num_new_line(dhtl1l_dht22.read_data(dataType.HUMIDITY))

@ Music 2 OLED.write_string_new_line("%")

9 OLED.write_num_new_line(dht11_dht22.read_data(dataType.TEMPERATURE))
© Led 18 OLED.write_string_new_line("C")

11 basic.forever(on_forever)

12

6. Test Results

Upload program and power on. OLED displays the detected ambient temperature and humidity value.

6.42 Project 42IR Remote Control

1. Description

In our life, we often see people use infrared remote control to control various home appliances, such as refrigerators,
stereos, and video recorders.

Infrared remote control is composed of infrared transmitting and receiving systems, that is, an IR remote control, IR
receiver and a single-chip microcomputer that can be decoded.

IR remote control

AR RE A S AR RSN SRS SRR RN

Integrated IR receiver head

decode the
microcon
-troller

encode and
modulate

demao-

keypad amplify dulate

o
L Lt
SEsEsssssassnsssasa sy

The 38K infrared carrier signal emitted by the IR remote control is encoded by the encoding chip.
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When the remote control button is pressed, an infrared carrier signal is sent out. And the IR receiver receives the signal
to decode it, and judges which key is pressed by the difference of the data code.

VS
1838B

= [F

7.620.5

22.0%1.0

2.5310.05 .\ r—]

{]_58 =0.05

) O_4GID.05

In this project,we connect the IR receiver to the P16 of the Micro:bit board and upload the corresponding test code.

After powering on, point at the IR receiver and press the button of infrared remote control , and then we can see the
corresponding button key value on the serial monitor.

We can control other external sensor modules according to these key values. In this experiment, we connect external
RGB, and use the infrared remote control to control the RGB.

2. Components List:
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Micro:bit motherboard*1 keyestudio Micro:bit T Type RGB*1 Breadboard*1
Shield*1

220Resistor*3 IR remote control*1 Breadboard wire Micro USB ca-

ble*1
IR receiver Breadboard*1
3. Schematic Diagram
RED
COMMON (GND) }..'
GREEN -
BLUE /S
0 O
y » GND[___
-
2 2_3 3V o
-3 o a 20— Q@
—4 = g 19— g_
—5 ok 16 out 2
N N N — 6 =) 15 p—— —
[\ N =]
%% gg gg —7 EE 1 GND P
—{8 =& 13— Py
J vce 8
) 9 = 12— 8
Py Py —110 L -
vy MWy & ~ <
sil it :
GND

4. Wiring Graph
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X
&
keyestudio
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5. Test Code
Code 1

Hook up according to the above connection diagram, IR receiver is attached to P16. Link computer with micro:bit
board. Then enable the online programming tool to design the code.

How to add library file of IR receiver:

a® Game
a4l Images
Pins
»>> Serial

= Control

& Extensions

Enter the Micro:bit online programming page and click“Advanced”’then“Extensions”

Input the library file linkhttps://github.com/mworkfun/pxt-RI-receiver.gitand search, as shown below, click to install
the library file.

€ Goback Extensions

e https://github.com/mworkfun/pxt-Rl-receiver.git Q

keyestudio-IR-remote \

keyestudio Infrared Wireless
Module Kit for microbit.

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

After Installing the library file of IR receiver successfully, then the corresponding blocks are displayed in edit column.
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Search... Q IR Remote

@ connect IR receiver at P8 *

il Radio
Loops

Logic

Math

C
pled
= Variables
i

IR_receiver

IR Remote

A Advanced

%) Functions

)

Click “Led”—“more”—“led enable false’

1]

Put it into*“on start”’block.

on start

led enable false =

sk sk sk st st she sk she st st st sk sfe s sk st s she sk she sfe st st sk sfe sfe sk sk sk she sk sk sfe sk sk sk she sfe st sk sk sk steoske sk sk sk steoske sfeoske skeoskoske stk skeoskoskoskeoske ko sk
2
A. Go to“IR Remote”and move out “connect IR receiver at PO”block below the block*“led enable false”.

B. IR receiver is linked with P16, so click the drop-down triangle button to select P16.
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on start

led enable false =

connect IR receiver at P16 *

****************************************************************(3)

A. Enter*“Variables”—“Make a Variable...”—“New variable name”
B. Enter*‘val”and click “OK”. Thereby, the variable“val” is created.

C. Go to “Variablesto drag‘“set val to 0”into*“forever”block

forever

set wval - tuo

e sfe sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sk sk st ste st sfe st sfe sfe s sfe sfe sfe s sfe sk she sk sk sk sk sk sk sk sk sk skt sk sie st st ste st ste st sfe sk sosfeososkoskoskok

(4) Click“IR Remote”’to move“IR button’’into“0”’box.

forever

set wval =+ +to IR button

&)
1. Go to“Advanced”—*Serial”—“serial write value“x”’=0"
2. Place it below the block “set val to IR button”
3. Change “x” into “IR”

4. Move out “val”’from‘“Variables”into “0”’box

forever

set wal + +to | IR button

serial write value [ERGEE -

e s sfe s sfe sfe sfe she sk sk sk sk sk sk sk sk sk sk sk sk sk sie ste st sfe sfe sfe sfe sfe she sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk sk sk sk sie st steste sfe st sfe s sfeoseoseososkoskoskok
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(6)A. Click“Basic”—“pause (ms) 100”

B. Place it into“forever”, set to 1000ms.

forever

set wval + +to IR button

serial write value @ =
pause (ms)

Complete Program

led enable false v

connect IR receiver at P16 v

forever

set val v to | IR button

serial write value (@) - (val =

pause (ns) (EliRg

“on start”; command block runs once to start program.Turn off LED dot matrixCon-

nect IR receiver to P16 The program under the block “forever” runs cyclically.Set val

to IR buttonSerial write value “IR”= valDelay in 1000ms

JavaScript v

Search... Q

222 Basic
® Input
@ Music

Led
Click*“JavaScript”, you will view the corresponding JavaScript code: ©tLe

Then click drop-down triangle button to select*Python”to see the Python language code:

L= Y L L

let val = @
led.enable(false)
IR_receiver.connectInfrared(DigitalPin.P16
basic.forever(function () {
val = IR_receiver.pressedIrButton()
serial.writeValue("IR", val)
basic.pause(1088)

iyl
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O L m Microsoft

1 val =8 |
Search... Q 2 led.enable(False)
s . 3 IR_receiver.connect_infrared(DigitalPin.P16)
222 Basic A
@ | 5 def on_forever():
nput 6 global val
. 7 val = IR_receiver.pressed_ir_button()
@ Music 8 serial.write_value("IR", val)
9 basic.pause(168a)
© Led 18 basic.forever(on_forever)
. 11
il Radio

6. Code explanation

When the button is unpressed, the serial monitor refresh the number O constantly; When pressed, the serial monitor
shows the corresponding key values

Special Note:

1. Some IR remote control doesn’t come with battery, therefore you need to purchase it yourself. The battery mode
is CR2025.

2. Need to make sure IR remote control is OK:
First step: Open camera of cellphone, point IR remote control at camera.
Second step: if there is purple light is flashing, which it indicates “OK”

Wire up through the connection diagram, upload code, power on and open CoolTerm, click Options to select SerialPort.
Set COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test). Click “OK” and “Connect”.

IR remote control points at IR receiver, press the keys. Then the corresponding key values are shown on serial monitor,
as shown below:
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Il ard M ®
I‘ Unttled U

File Edit Connection View Window Help

| bt

a1

MNew Open Save

S @

Connect  Disconnect

X

Clear Data

HEX

o

Options

Help

View Hex

IE: 0O
IE: 0O
IE:
IR: 0O
IE:
IE:
IE: 0
IE: O
IE:
IE: 0
IE:
IE: O
IE:
IE:
IE:
IE: 0
IE:
IE: 0O
IE: O
IE: 24
IE: 94
IE: B
IE: 0
IE: 28
IE: 0
IR: 90
IE: &f
IE: 0
IE: 82
IE: 74
IR: O
IE: 0

COM16 / 115200 §-N-1
Connected 00:04:47

@ X £) RTS ) DTR @ DCD
@ @ @DR @R

We make a key value table by these key values

6.42. Project 42IR Remote Control

439



Micro:bit Starter Kit

Code 2

The IR receiver is connected to P16, the pins of RGB are linked with PO, P1 and P2. Link computer with micro:bit
board. Then enable the online programming tool to design the code.

1. Click “Led”—"more’’to get block“led enable false”, combine it with “on

on start

led enable false =

start”.

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk skoskoskosko sk sk sk sk sk st sk sk sk skoskeoskoskoskeoskoskoskoskoskoskokostotolotokokoskokokototokoskokoskokokoskoskoskokokok

2. Go to “IR Remote”to lay down the block “connect IR receiver at PO” into “on start”. IR receiver is linked with
P16, so set to P16.

on start

led enable false =

connect IR receiver at Pl6 =

sk st sk sk st she ke she sfe st sk ke she s sk sk s she st sk sfe st sk sk she s sk sk ke sk st sk s sk sk sk sk sk sk sk sk sk steske sk sk sk steoske sk sk sk sk stk skokosko stk skok sk
(€)]

1. Click“Variables”—‘“Make a Variable...”—“New variable name”

2. Enter*“val”in the blank box and click“OK”to produce variable‘“val”.

3. Variable*val2”is created in same way. Then respectively move out*“set val to 0”and*‘set val2 to 0”’into*on start”.
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on start

led enable false ¥

connect IR receiver at Pl *

set val * to o
set valz + +to o

*fe sfe sfe s sfe sfe sfe she sk sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk sk st sk sie st st ste st ste st sfe sfesesfeososkoskoskok

(4) Click*“Variablesto drag out“set val to 0”into “forever”, then tap*IR. Remote”to move the“IR button”into 0 box

forever

set val * +to IR button

s sk sk sk sk sk sk sk sk sk sk sk sk st st sk sieoskoskosko sk sk st sk sk st sk sk sk sk skeosk sk skeoskoskoskoskoskoskoskostototkotokokosiokokototokoskokokoskokoskoskoskoskokok

__9

(5) Go to “Logic”and find“if. true...then”block. Lay down it into “forever’and drag “=" into*true”box.

forever

set val *+ to IR button

3

(6) Click*“Variables”and move out variable“val”to the left box , then click the drop-down triangle button to choose

forever

set val * to IR button
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****************************************************************(7)A.EnKx“Vhﬂabkm”agahlandﬁnd
out“set val2 to 07, put it beneath®if...0...then" block.

B. Drag variable*“val” into“0”’box of block*“set val2 to 0~

forever

set val * to IR button

if val * z " o then

set valz* to wval™

®

s st sfe s she sfe she she she sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe sfe s sfe s she she sk she sk ske sk sk sk sk sieskeoskeoioteoteoteokoteoteoteoteoteoskokokoskoskokoskokok
(8)A. Tap“Logic’module and move out“if...then...else to the beneath of*‘set val2 to val”.

B. Then click“@”icon for 3 times

C. Move out“=" block from“Logic” into*“true”’box.
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forever

set val * to IR button

if val *

set valz + to

if

e st sfe s she sfe she she she sk ske sk ske sk sk sk st sk sk sk sk st ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosiotestesteokoteteosteoteoteososkokoskoskoskoskoskok

(9)Go to*“Variableto drag ou“val2”and place it to left “0”box of “=", change right“0”into 70.
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forever

set val * to IR button

if val *

set valz + to

(10)
1. Go to“Advanced”—“Pins”—“analog write pin PO to 1023”
2. Leave it below the“if...val2...then”block and copy it for 2 times.
3. RGB is linked with PO, P1 and P2. So set to PO, P1 and P2. Set P1 and P2 to 0, and keep PO unchanged.
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forever

set val * to IR button

if val *

set valz * 1o wval ¥

if vall -

analog write pin

analog write pin

analog write pin

else if then

an
1. Copy block*“val2=70"once and place it into the blank box behind the first“else if...then”, change 70 into 68.

analog write pin PO * to QEEE
analog write pin P1 * +to o

analog write pin P2 * to
2. Then copy the code string once and leave it beneath the first “else

if ...then”block.
3. Set PO to 0, P1 to 1023.
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forever

set wal * to

if

val =

set walz * +to

if valz =

analog write pin

analog write pin

analog write pin

else if val2 =

analog write pin

analog write pin

analog write pin P2

else if then

else if

(12)
1. Duplicate block*“val2=68"once and place it into the blank box behind the second“else if...then block, change
68 into 67.
analog write pin PB + to o
analog write pin P1 * to
analog write pin P2 * to o
2. Then copy the code string once and leave it beneath the sec-
ond“else if ...then"block.
3. Set P1 to 0 and P2 to 1023.
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forever

set wal * to IR button

if wval * & o then
set wal2 * to wval *
if valz = = w

analog write pin P8

0 :
g

analog write pim P1

analog write pim P2

else if vali? =

analog write pin

= @

analog write pin

rt rt
2 =]

analog write pin

else if vali =

rt
2

rt
=]

analog write pin

analog write pin

+
=}

analog write pin

else if then

13)

1. Replicate block*“val2=67"once and place it into the blank box behind the third*else if...then ’block, change 67
into 64.

analog write pin

analog write pin

analog write pin
2. Then copy the code string once and leave it beneath the third“else

if ...then”block.
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3. Set PO to 1023.

forever

set wal * to | IR button

if val * E e

set  wvalz * to

if val2 * = then

analog write pin P8 * to QQEE]

analog

analog

else if

analog

analog

analog

else if

analog

analog

analog

else if

analog

analog

analog

else

write pin P1 *

write pin

walz *

write pin

write pin

write pin

walz +

write pin

write pin

write pin

wvalz =

write pin

write pin

write pin

rt + +
=] =1 =1

rt+
=]

+
=]
=
=)
o
[

= e
[}
P
L
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analog write pin P8 * to (EUEE

analog write pin P1 * to o

analog write pin P2 * to EEEE

Copy the code string
P1 and P2 to 1023.

if valz * =+ e then
analog write pin M@ * to
analog write pin to o

analog write pdn

once and keep it below the “else” block. Set PO,

else if valz =

g

=
o]
[
L

analog write pdn

analog write pin

g

analog write pin

else if vall *

analog write pin

to

@

analog write pdn

=
=}
[
i

analog write pin

else if vall =

= e
=}
[
i

analog write pin

g

-
o]
fad
i

analog write pin

analog write pin

else

analog write

analog write

analog write

®
®

Complete Program
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! “on start”> command block runs once to start program.Turn off LED dot matrixCon-
nect IR receiver to P16Set val and val2 to 0The program under the block “forever”
runs cyclically.Set val to IR button.When valO, the program under “if vall...then”block
will be executed.Set val2 to valWhen val2=70, the program under “if val2...then” block
will be executed.Set PO, P1 and P2 to 1023,0 and OWhen val2=68, the program un-
der “if val2.68. . .then” block will be executed.Set PO, P1 and P2 to 0, 1023 and OWhen
val2=67,the program under “if val2.67...then” block will be executed.Set PO, P1 and P2
to 0, 0 and 1023 When val2=64, the program under “if val2.64...then” block will be ex-
ecuted.Set PO, P1 and P2 to 1023, 0 and 1023 Otherwise, the program under the else
block will be executed Set PO, P1 and P2 to 1023

Click*JavaScript”, you will view the corresponding JavaScript code:
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B Javascript © & m Microsoft

1 led.enable(false)
Search.. Q 2 IR_receiver.connectInfrared{DigitalPin.P16)
ass . 3 let val = @
::2 Basic 4 let val2 - @
5 basic.forever(function () {
© Input 6 val = IR _receiver.pressedIrButton()
. 7 if (val !'= @) {
O Music 8 val2 = val
9 if (val2 == 70) {
© Led 10 pins.analogWritePin{AnalogPin.P8, 1823)
. 11 pins.analogWritePin(AnalogPin.P1, @)
“dl Radio 12 pins.analogWritePin(AnalogPin.P2, @)
13 } else if (val2 == 68) {
c Loops 14 pins.analogWritePin{AnalogPin.P8, @)
. 15 pins.analogWritePin{AnalogPin.P1, 1823)
DC: Logic 16 pins.analogWritePin(AnalogPin.P2, 8)
— . 17 } else if (val2 == 67) {
= Variables 18 pins.analogWritePin(AnalogPin.P8, @)
Eﬂ Math 19 pins.analogWritePin(AnalogPin.P1, @)
28 pins.analogWritePin{AnalogPin.P2, 1823)
= IR receiver 21 } else if (val2 == 64) {
’ - 22 pins.analogWritePin{AnalogPin.P8, 1823)
23 pins.analogWritePin(AnalogPin.P1, @)

ro
=

pins.analogWritePin{AnalogPin.P2, 1823)
else {

Advanced

|
=]
L
-

26 pins.analogWritePin{AnalogPin.P8, 1823)
27 pins.analogWritePin{AnalogPin.P1, 1823)
28 pins.analogWritePin{AnalogPin.P2, 1823)
29 1

38 I

31D

32

Then click drop-down triangle button and select*Python’’to see the Python language code:
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e £ m Microsoft

1 led.enable(False)
Search.. Q 2 IR_receiver.connect_infrared(DigitalPin.P16)
anm - 3 wval =@
222 Basic 4 val? - @
5
© Input 6 def on_forever():
. 7 global val, wval2
@ Music 8 val = IR_receiver.pressed_ir_button()
9 if val != @:
© Led 10 val2 - val
. 11 if val2 == 70:
"'ll Radio 12 pins.analog_write_pin(AnalogPin.P@, 1823)
13 pins.analog_write_pin(AnalogPin.P1l, @)
c Loops 14 pins.analog_write_pin(AnalogPin.P2, @)
. 15 elif val2 == 68:
JC: Logic 16 pins.analog_write_pin(AnalogPin.P@, @)
— . 17 pins.analog_write_pin({AnalogPin.P1, 1823)
= Variables 18 pins.analog_write_pin(AnalogPin.P2, @)
E Math 19 elif val2 == 67:
28 pins.analog_write_pin(AnalogPin.P@, @)
= |R receiver 21 pins.analog_write_pin(AnalogPin.P1l, &)
’ - 22 pins.analog_write_pin({AnalogPin.P2, 1823)
23 elif val2 == 64:
I « Advanced 24 pins.analog_write_pin(AnalogPin.P@, 1023)
25 pins.analog_write_pin(AnalogPin.P1l, &)
26 pins.analog_write_pin(AnalogPin.P2, 1823)
27 else:
28 pins.analog_write_pin(AnalogPin.P@, 1823)
29 pins.analog_write_pin(AnalogPin.P1, 1823)
38 pins.analog_write_pin(AnalogPin.P2, 1823)
31 basic.forever(on_forever)
32

7. Test Results

Wire up through the connection diagram, upload the program and plug in power. Point IR remote control at IR receiver.
Then press the corresponding keys. When press keys separately, RGB LED shows red, green, blue and purple color.
When other keys are pressed, RGB displays white color.

8. Extension Project

Point IR remote control at IR receiver. Then press the corresponding keys. When presshes o @ keys sepa-

2
rately, RGB LED shows red, green, blue and purple color. When @ is pressed, RGB displays white color
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iF valz = =¥ e then

analog write pin P8 * to o

analog write pin P1 * to e

analog write pin P2 * to @

if valz = = Q then
analog write pin P8 * to @

analog write pin P1 * to e

analog write pin P2 *+ to @

iF valz = = v a then

analog write pin P8 * to @
analog write pin P1 * to @

analog write pin P2 * to @

6.43 Project 43Electronic Clock

1. Description

The DS1302 trickle-charge timekeeping chip contains a real-time clock/calendar and 31 bytes of static RAM. It com-
municates with a microprocessor via a simple serial interface. The real-time clock/calendar provides seconds, minutes,
hours, day, date, month, and year information. The end of the month date is automatically adjusted for months with
fewer than 31 days, including corrections for leap year. The clock operates in either the 24-hour or 12-hour format with
an AM/PM indicator.

Interfacing the DS1302 with a microprocessor is simplified by using synchronous serial communication. Only three
wires are required to communicate with the clock/RAM: CE, 1/O (data line), and SCLK (serial clock). Data can be
transferred to and from the clock/RAM 1 byte at a time or in a burst of up to 31 bytes. The DS1302 is designed to
operate on very low power and retain data and clock information on less than 1uW.

The DS1302 is the successor to the DS1202. In addition to the basic timekeeping functions of the DS1202, the DS1302
has the additional features of dual power pins for primary and backup power supplies, programmable trickle charger
for VCC1, and seven additional bytes of scratchpad memory.

The DS1302 and the MCU can simply communicate in a synchronous serial manner, and only three ports are needed:
RST reset, DAT data line and CLK serial clock. The module comes with a positioning hole, which is convenient for
you to fix it to other equipment.

DS1302 is practically clock module. When setting time, it cam move.
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2. Components needed

Micro:bit *1 keyestudio Micro:bit T Type DS1302 Clock Mod- Keyestudio 4-digit Tube Mod-

Shield*1 ule*1 ule *1

Breadboard*1 Breadboard Wire F-M Dupont lines Micro USB Cable*1

3. Schematic Diagram

GND

3V
20
19
16
15

CLK
DIO
vCC
GND

GND

* ' DS1302

[T

)
L
o
-

- RST

4. Wiring Graph

2O oo~k WN =2 O

Keyestudio micro bit
T-type expansion

14
13
12
11

DAT
CLK

Module
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5. Test Code

Code 1 (Note: The DAT pin on the DS1302Clock module equals to the DIO pin, the RST pin is the CS pin, and
the CLK pin is the CLK pin )

Wire up through the connection diagram, DS1302Clock module is connected to P13, P14 and P15. Link computer
with Micro:bit board. Then enable the online programming tool to design the code.

How to add the library file of DS1302Clock module:

Enter the Micro:bit online programming page then click”Variables”and “Extensions”
= A
i= rrays
I Text
c® Game
sa] Images
Pins

*%> Serial
==
=

Control

Extensions

Input DS1302 to search, as shown below , click to download and install the library file.
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& Go back Extensions

| DS1302 Q

DS1302

makecode DS1302 RTC package
for micro:bit

Learn more

After installing the library file successfully, the corresponding blocks are displayed in the code editing column.
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Search... Q - RTC DS1302

22 Basic

CLK P13 DIODO Pl4 > (5 PIS ™

@ |ﬂD'-|t ds * set year

@ Music
get year
@O Led
ds =+ set month °
RTC DS1302
. month
«l Radio
c LDGpS set day e
3G Logic day
= Variables set weekday ()
E Math weekday
A Advanced set hour ()
J® Functions hour
i= Arrays ute
I Text set minute °
a® Game
second
@ Images =t ceacnnd a

ey

1. Click“Led”—“more”and find out“led enable false”

on start

led enable false =

2. Put it into the block*“on start”

st sk st sk sfe ok sfe ok sk sk sk st sk stk stk sk sk s sk sk st sk stk stk sk sk sk sk stk stk sk sk sk sk stk stk sk sk skokok stok ok ok skorosk
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)
1. Click“Variables”—“Make a Variable...”—“New variable name”

2. Input“ds”and click“OK?”, then variable“ds”is generated. C. Drag“set ds to 0”from‘Variables”into block“on start”

on start

led enable false *

set ds * to o

(Note: The DAT pin on the DS1302Clock module equals to the DIO pin, the RST pin is the CS pin, and the CLK
pin is the CLK pin )

e sfe sfe s she sfe st she sk ske sk she sk sie sk sk st ke ke sie sk e ste st sfe sfe sfe sfe sfe sk sfe she sk she sk she sk ske sk sk sk sk sioskoskototosteotokoteteoteokokokokokoskokoskoskokok

3
1. Enter“RTC DS1302”—“CLK P13 DIO P14 CS P15 ”
2. Move it into 0 box of*‘set ds to 0”’block.
3. DS1302Clock module is connected to P13, P14 and P15.

on start

led enable false ¥

set ds~* to CLK P13~ DI0O Pi4 >~ (5 PIS *

st s she sk sk sk she s sk sk ke she st sk s sk sk st sk sheske sk sk sk sfeoske sk sk steoske sk sk sk sk skeoske sk sk sk steoske skt sk skeosk sk sk skeosk sk skoskosk skesk skokosk
“4)

1. Go to“Advanced”—“Serial”—‘‘serial write value‘x”=0"

2. Place it into““forever”’block

3. Move out“ds get year’from“RTC DS1302”and leave it into “0”’box.

forever

serial write value RGN =

&)
A. Then duplicate“serial write value*“Year”=ds get year”for 6 times and place them into“forever”;

B. Separately change*Year”into “Month, “Weekday”, Day”, “Hour”,*Minute”,*“Second”.
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C. Then drag out the corresponding blocks“ds get month”,“ds get weekday”,”“ds get day”,”“ds get hour”,“ds get
minute”,““ds get second”from “RTC DS1302”.

D. Set code string as follows:

forever

serial value ERTETSE = ds * get year

]

serial value Month " B ds - get month

serial value QEVENGETEE = ds * pget weekday
serial value QEVE ds * get day

serial value LTS

= ds * get hour

serial value (= = ds * get minute

]

serial value Second” BB ds * pget second

sk sk sk she sk sk sk sk sk sk sk sk sk st s sk stoskoskosk sk sk sk sk sk st sk sk sk sk skeosk sk skeosk sk skoskoskoskokostotokotokokoskokokokokokoskokoskokokoskokoskokokok

(6) Click“Basic”’to move “pause (ms) 100”block below“serial ...second”block
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forever

serial value
serial value
serial value
serial value
serial value
serial value

serial i value

pause (ms) @

Complete Program

]

]

Year " BB ds + get year

(AN = ds v pget month

Weekday " B ds * pet weekday

TR - ds v get day

]

]

]

Hour ® B ds * get hour

A = ds * get minute

Ll = ds * get second

“on start”: command block runs once to start program.Turn off LED dot matrixSet “ds” to

“CLK P13 DIO P14 CS P15”The program under the block “forever” runs cyclically.Serial
write value Year=ds get yearSerial write value Month=ds get monthSerial write value
Day=ds get daySerial write value Weekday=ds get weekdaySerial write value Hour=ds
get hourSerial write value Weekday=ds get weekdaySerial write value Hour=ds get hour-
Delay in 100ms

Click“JavaScript”, you will view the corresponding JavaScript code:
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JavaScript v 9 ﬁ' u Microsoft

led.enable(false)
let ds = D513@2.create(DigitalPin.P13, DigitalPin.P14, DigitalPin.P15)
basic.forever(function () {

serial.writeValue("Year™, ds.getYear())

1
Search Q 2
3
a4
5 serial.writeValue("Month"”, ds.getMonth())
® Input -
7
8
g

222 Basic

serial.writeValue("Weekday", ds.getWeekday())
serial.writeValue("Day"”, ds.getDay())

@ Music serial.writeValue("Hour™, ds.getHour())
serial.writeValue("Minute”, ds.getMinute())
© Led 18 serial.writeValue("Second”, ds.getSecond())
O RTC DS1302 i; b basic.pause(188)
13

.l Radio

Then click drop-down triangle button to select*Python”to see the Python language code:

o] m Microsoft

ed.enable(False)

Search Q 5
earch... ds = DS1362.create(DigitalPin.P13, DigitalPin.P14, DigitalPin.P15)

1
2
asn . 3
=== Basic 4 def on_forever():
5 serial.write_value("Year”, ds.get_year())
@ Input 6 serial.write_value("Month", ds.get_month())
7 serial.write_value("Weekday", ds.get_weekday())
8
g

@ Music serial.write_value("Day"”, ds.get_day())
©O Led serial.write_value("Hour”, ds.get_hour())
€ 18 serial.write_value("Minute", ds.get_minute())
11 serial.write_value("Second”, ds.get_second())
o RTC DS1302 12 basic.pause(1@8)
. 13 basic.forever(on_forever)
all Radio e

Wire up through the connection diagram, upload code, power on and open CoolTerm, click Options to select SerialPort.
Set COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test).

The serial monitor shows the timeyear, month, day, week, hour, minute, second)as shown below.
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&F Untitled 0 — O =

File Edit Connection View Window Help

&8 ¢ ® X || - @

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

Year:2020 L
Month:5
Day:13
Weekday:3
Hours:ld
Minute:52
Second: 59
Year:2020
Month:5
Day:l3
Weekday:3
Hour:ld
Minute:53
Second:0
Year:2020
Month:5
Day:1l3
Weekday: 3
Hour:ld
Minute:53
Second:1l
Year:2020
Month:5
Day:1l3
Weekday:3
Hour:ld
Minute:53
Second:2 hd

COMIB 7 115200 8-M-1 @ TX ) RTS & DTR @& DCD
Connected 00:00:18 i R¥ @ CTs @ DSR @ R

Code 2

(Note: The DAT pin on the DS1302Clock module equals to the DIO pin, the RST pin is the CS pin, and the CLK
pin is the CLK pin )

Wire up through the connection diagram, the pin CLK, DAT and DAT of DS1302Clock module are attached to P13,
P14 andP15

nk computer with Micro:bit board. Then enable the online programming tool to design the code as follows:

Add the library file of DS1302Clock module first, and refer to the““Code 1”. In addition, we also need to import the
library file of 4-digit tube module(Project18)

ey

1. Click“Led”—“more”and find out“led enable false”
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on start

led enable false =

2. Put it into the block“on start”

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

2
1. Click “Variables”—*“Make a Variable...”—*“New variable name”
2. Input“ds”and click“OK?”, then variable*“ds”is generated.
3. Generate the variable“tm”in same way.
4

. Drag‘“set tm to 0”from*Variables”into block*on start” , and copy it for once. Then click the triangle button to

on start

led enable false *

set ds + +to o
set itm * to o

select “ts”
3)
1. Enter“RTC DS1302”—“CLK P13 DIO P14 CS P15~
2. Place it into*“0”’box of*set ds to 0”’block.
3. Click*“TM1637’to get “CLK P1 DIO P2 intensity 7 LED count 4”and leave it into “0” box of*“set tm to 0”’block.

on start

led enable

set ds * F13 + DI0 P14~ (5 PI5 ™

(LK P1w

DIO P2 w

intensity o
LED count o

e sfe sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st st ste sfe sfe sfe sfe sfe sfe s sfe she she sk sk sk sk sk sk sk sk sk skt sk sie st st ste st ste st sfe s sesfeseoskoskoskok

6.43. Project 43Electronic Clock 463



Micro:bit Starter Kit

“
1. Go to*TM1637”’to get“tm show digit 5 at 0”and place it into*‘forever’block.
2. Enter“Math”to move out*+"block into*5”box
3. Click“RTC DS1302”to drag‘“ds get hour”into left“0”box
4. Then set“ds get hour+ 10~

forever

tm * show digit ds * get hour - @ at o

&)
1. Copy block “tm show digit ds get hour+10 at 0”block.
Remove*“ds get hour+ 10”’block

Enter“Math”’to move out“remainder of 0 = 1”’block into “5”’box.

A

Go to“RTC DS1302”to drag®“ds get hour”’into “0”box of ‘remainder of 0 + 17, then set to“tm show digit reminder
of get hour+ 10 at 1”.

forever

tm * show digit ds * pget hour +w o at o

tm * show digit remainder of ds * pget hour + @ at o

sk sk sk sk sk sk sk sk sk sk sk sk ske st st skosioskoskosk sk sk st st sk st st sk sk sk sk sk sk skeoskeoskoskoskoskoskoskostototototokosiotokototokokokokoskokoskoskoskoskoskok

tm * show digit ds * get hour + @ at o

tm * | show digit remainder of ds * get hour + @ at o
(6) Copy code string once

and place it into““forever”’block

Then go to“RTC DS1302’to move out“ds get minute”’and replace“ds get hour”’blockseparately change O into 2 and 1
into 3:
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forever

show digit ds * get hour + - o at o

show digit remainder of ds =

show digit ds * get minute r - @ at o
show digit remainder of ds * get minute <+ @ at o

e sfe sfe s she sfe she she sk ske sk sk ske sk sk sk st sk sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st skeoskeosioteosteosteototeoteosteoteoteoskokokoskoskoskoskoskok

(7)Enter*“8 TM1637to get“item DotPoint at 1 show true”and leave it into““forever”’block

forever

show digit ds * get hour > @ at o

show digit remainder of ds *

show digit ds * get minute + - m at o
show digit remainder of ds * get minute < @ at o

DotPoint at o show true *

st sk sfe ke stk sfe sk s sk sk sie sk stk stk sk sk s sk sk st sk stk stk sk sk sk sk stk stk stk sk sk stk stk sk skokoskoiok ok ok ko skorosk

(8) Click“Basicto drag*“pause (ms) 100”below the block “item DotPoint at 1 show true”, and set to 500ms.
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forever

show digit ds * get hour - @' at o

show digit remainder of ds -

show digit ds * get minute + - @ at o

show digit remainder of ds * pet minute <+ @ at o

tm * DotPoint at o show true *

pause (ms) WLl

s sk sfe s sk sfe sk she sk ske sk ske sk sie sk sk stk ke ke sk st ste st st ste ste sfe s sk sk sk sk sk sk sk sk sk sk sk sk sk sioskoskotiotototokoteoteotkokokokoskokoskoskokoskokok

tm * DotPoint at o show true +*

588 -
(9)Duplicate  code  string again,
into*“forever”blockclick the triangle button to select “false”.

and place

it
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forever

digit ds *+ get hour - @' at o

digit remainder of ds -

digit ds * get minute + - @ at o
show digit remainder of ds * pet minute < @ at o

tm DotPoint at o show true *

pause (ms) WLl
tm * DotPoint at o show false w

pause (ms) Ll

Complete Program
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on start
led enable false w
set ds» to CLK P13+ DID P14 (S5 PIGw

(LK P1+

DIe p2 -

forever

show digit ds * get hour R @ at o

show digit remainder of ds =

show digit ds * get minute " @ at o

show digit remainder of ds * get minute - @ at o

potPoint at o show true =

itm * DotPoint at o show false *

pause {ms) WEEtLRE
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on start
led enable false w
set ds» to CLK P13+ DID P14 (S5 PIGw

(LK P1+

DIe p2 -

forever

show digit ds * get hour R @ at o

show digit remainder of ds =

show digit ds * get minute " @ at o

show digit remainder of ds * get minute - @ at o

potPoint at o show true =

itm * DotPoint at o show false *

pause {ms) WEEtLRE

Click*“JavaScript”, you will view the corresponding JavaScript code:
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JavaScript v 9 'ﬂ' u Microsoft

s h Q 1 led.enable(false)
earch.. 2 let ds = D513@2.create(DigitalPin.P13, DigitalPin.P14, DigitalPin.P15)
222 Basi 3 let tm = TM1637.create(
=== basic 4 DigitalPin.P1,
@ | 5 DigitalPin.P2,
nput 6 7,
. 7 4
@ Music g )
9 basic.forever(function () {
© Led 18 tm.showbit(ds.getHour() / 18, @)
11 tm.showbit(ds.getHour() % 1@, 1)
§ TM1637 12 tm.showbit(ds.getMinute() / 18, 2)
13 tm.showbit(ds.getMinute() ¥ 18, 3)
o RTC DS1302 14 tm.showDP(1, true)
. 15 basic.pause(588)
.all Radio 16 tm.showDP(1, false)
17 basic.pause(588)
C' Loops o
. 19
28 Logic

Then click drop-down triangle button and select“Python”to see the Python language code

© o m Microsoft

s h Q 1 led.enable(False)
caren.. 2 ds = DS1302.create(DigitalPin.P13, DigitalPin.P14, DigitalPin.Pis)
wns . 3 tm = TM1637.create(DigitalPin.P1, DigitalPin.P2, 7, 4)
22z Basic -
5 def on_forever():
© Input 6 tm.showbit(ds.get_hour() / 18, @)
. 7 tm.showbit(ds.get_hour() % 18, 1)
@ Music 8 tm.showbit(ds.get_minute() / 18, 2)
2] tm.showbit(ds.get minute() % 18, 3)
© Led 10 tm.show_dp(1, True)
11 basic.pause(5e8)
8§ TM1637 12 tm.show_dp(1, False)
13 basic.pause(5e8)
@ RTC DS1302 14 basic.forever({on_forever)
15

il Radio

6. Tests Results

Wire up through the connection diagram, upload the program and power on, the time is shown on 4-digit tube module

6.44 Project 44Micro: bit Somatosensory Gloves

1. Description

Integrating 3-axis magnetometer and accelerator, micro:bit board can measure the rotation speed of 3-axis, detect the
acceleration, tilt and free fall, etc.

3-axis magnetometer communicate with the outside by I2C port. Its range can be set to +2g, +4g, +8g, and the
maximum data update rate is 800Hz.

When the Micro:bit board is in static or uniform motion, it can only detect gravitational acceleration. When in slight
vibration, the detected acceleration is far smaller than the acceleration of gravity. Thereby, in a sense, we primarily
detect change of gravitational acceleration at X, y and z axis when using Micro:bit board.

2. Components List:
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Micro:bit *1 keyestudio Micro:bit T Type Shield*1 RGB*1 220 Resistor*3
= i
{- |
- - “
Breadboard*1 Breadboard wire Micro USB Cable*1
3. Schematic Diagram
RED
COMMON (GND) }
GREEN _
BLUE /S
0 PE—
+ GND
1 o
=
2 oS 3Vf—
—3 Bu 20—
— = —
4 g8ga 19
—5 So 16—
N N — o -
™ S NS 6 =2 15
o Q Q —_— 7 Vb 14—
9 @) e, s +
—18 B 13—
—— M pE—
=
ik AN\ ABS ANE
o™ M 7T
Z

4. Wiring Graph
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keyestudio

ocrametwo~®o (AR R AR R R RN R R RRRRRRRRRRRRERRRERER N
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5. Test Code
Code 1:

Micro:bit motherboard primarily demonstrates 3 axis magnetometer (electronic compass) function

Wire up through the connection diagram, upload code, the pins of RGB are connected to PO, P1 and P2. Link computer
with Micro:bit board. Then enable the online programming tool to design the code as follows

(D

Click“Led”—“more”’to get block“led enable false”;

on start

led enable false =

Combine it with“on start”.
sk st ke sfe sk st st sk st st she sk sk ske sk st st sk st sk ske st sk sfe sk e sk skeoste sk sheoske sk ske sk st ste sk st sk skeoste st sfeoske st sk skeoste sk steoskeo sk skt skt skeskotkok sk
(2) Go to“Input’’to get“on shake”, then click the triangle button to select“logo up”.

1. Click“Advanced”—*Pins”—“analog write pin PO to 1023

2. Place it into*“on logo up”’block

3. Copy‘“‘analog write pin PO to 1023”for 2 times.

4. RGB are connected to PO, P1 and P3, therefore, set to PO, P1, P2.

5. Then set P1 and P2 to 0, keep PO unchanged.
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analog write pin

analog write pin

analog write pin

3

analog write pin P8 +* to @

analog write pin P1 * +to o

analog write pin P2 * +to o

1. Duplicate code string for 6 times.

9% <

2. Separately set to“logo down”,“screen up”,“screen down”,“tilt left ”,“tilt right”and*“‘shake”

3. Then set PO to 0, 0, 1023, 1023,0,1023; P1 to 1023, 0, 1023, 0, 1023, 1023; P2 to 0, 1023, 0, 1023, 1023,1023.
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analog write pin
analog write pinm

analog write pin

analog write pin
analog write pin

analog write pin

on  sCreen down w
analog write pin
analog write pin

analog write pin

on  tilt left =
amalog write pdn

amallog write pin

amallog write pin

on  tilt right =
analog write
analog write

analog write

on  shake =
analog write
analog write

analog write

Complete Program
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“on start”: command block runs once to start program.Turn off LED dot matrixThe logo of
Micro:bit board is toward up.Set PO, P1and P2 to 10283, 0,0 The logo of Micro:bit board
is toward down.Set PO, P1and P2 to 0, 1023, 0The screen of Micro:bit board is toward
up.Set PO, P1and P2 to 0, 0, 1023The screen of Micro:bit board is toward down.Set PO,
P1and P2 to 1023, 1023, OMicro:bit board is inclined to left side.Set PO, P1and P2 to 1023,
0,1023Micro:bit board is inclined to right side.Set PO, P1and P2 to 0,1023, 1023Vibrate
Micro:bit boardSet PO, P1and P2 to 1023,1023, 1023

Click“JavaScript”, you will view the corresponding JavaScript code:

8 Q

<

Radio
Loops
Logic
Variables

Math

Advanced

Woeo <N B Wk

L R B B T e e L e R e S =
L= B I e T = I - T = R ¥ B R VR C R o <~ R = + R I« I I S T L

| JavaScript v

input.onGesture(Gesture.LogoUp, function () {

pins.analoghWritePin{AnalogPin
pins.analoghritePin{AnalogPin
pins.analoghritePin({AnzlogPin
1
input.onGesture(Gesture.TiltlLeft,
pins.analoghritePin({AnzlogPin
pins.analoghritePin(AnalogPin
pins.analoghritePin{AnalogPin
3
input.onGesture(Gesture.Screenlp,
pins.analoghritePin{AnalogPin
pins.analoghritePin{AnalogPin
pins.analoghiritePin({AnalogPin

1

e ©

m Microsoft

.P@, 1023)
.P1, 8)
P2, @)

function () {

.Pa, 1023)
.P1, 8)
.P2, 1023)

function () {

.Pe, 8)
.P1, 8)
.P2, 1023)

input.onGesture(Gesture.ScreenDown, function () {

pins.analoghritePin({AnalogPin
pins.analoghritePin({AnalogPin
pins.analoghritePin{AnalogPin

H

.P@, 1823)
.P1, 1823)
.P2, 8)

input.onGesture(Gesture.Shake, function () {

pins.analoghritePin(AnalogPin
pins.analoghritePin{AnalogPin
pins.analoghWritePin{AnalogPin

iy}

input.onGesture(Gesture.TiltRight,
.Pa, @)

.P1, 1823)
.P2, 1823)

pins.analogWritePin(AnalogPin
pins.analoghritePin(AnalogPin
pins.analoghiritePin{AnalogPin
1
input.onGesture(Gesture.LogoDown,
pins.analoghiritePin{AnalogPin
pins.analoghWritePin(AnalogPin
pins.analoghWritePin{AnalogPin
3
led.enable(false)

.P@, 1023)
.P1, 1823)
.P2, 1823)

function () {

function () {

.Pa, 8)
.P1, 1823)
.P2, 8)

Then click drop-down triangle button and select“Python”to see the Python language code:
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© o m Microsoft

. 1 def on_gesture_logo up():
Search Q 2 pins.analog_write_pin(AnalogPin.P8, 1823)
. 2 pins.analog_write_pin(AnalogPin.P1, @)
Basic 4 pins.analog write pin{fnalogPin.P2, &)
5 input.on_gesture(Gesture.LOGO_UP, on_gesture_logo_up)
® Input i
O Music ; def ov_gesture_til‘-c_lef’-c(): )
pins.analog write_pin{fnalogPin.P8, 1823)
] pins.analog_write_pin{AnalogPin.P1, @)
© Led 1@ pins.analog_write_pin{AnalogPin.P2, 1823)
. 11  input.on_gesture(Gesture.TILT_LEFT, on_gesture_tilt_left)
.all Radio 2
13 def on_gesture_screen_up():
c Loops 14 pins.analog_write_pin{AnalogPin.Pe, @)
7;: Logic i: p::Lns.analog_wr‘_?te_p%n(Analogp%n.Pi, a)
pins.analog write_pin{fAnalogPin.P2, 1823)
= Variables i; input.on_gesture(Gesture.SCREEN_UP, on_gesture_screen_up)
@ Math 19 def on_gesture_screen_down():
28 pins.analog_write_pin(AnalogPin.Pe, 1823)
21 pins.analog_write_pin{AnalogPin.P1, 1823)
I + Advanced 22 pins.analog_write_pin(AnalogPin.P2, @)
23 input.on_gesture(Gesture.SCREEN_DOWN, on_gesture_screen_down)
24
25 def on_gesture_shake():
26 pins.analog_write_pin{AnalogPin.P@, 1823)
27 pins.analog_write_pin(AnalogPin.P1, 1823)
238 pins.analog_write_pin(AnalogPin.P2, 1823)
29 input.on_gesture(Gesture.SHAKE, on_gesture_shake)
38
31 def on_gesture_tilt_right():
32 pins.analog_write_pin(AnalogPin.Fe, @)
33 pins.analog_write_pin{AnalogPin.P1, 1823)
34 pins.analog_write_pin(AnalogPin.P2, 1823)
35 input.on_gesture(Gesture.TILT_RIGHT, on_gesture_tilt_right)
36

37 def on_gesture_logo_down():

38 pins.analog write pin(&nalogPin.P8, 8)

39 pins.analog write pin(AnalogPin.P1, 1823)

48 pins.analog write pin(&nalogPin.P2, 8)

41 input.on_gesture(Gesture.L0GO _DOWN, on_gesture logo down)
42

43  led.enable(False)

Wire up, upload the code and plug in power power. When the logo of micro:bit board is up and down, RGB lights up
red and green green.

When the screen of micro:bit board is up and down, RGB respectively displays blue and yellow color; when micro:bit
board is tilted to left and right side, purple and whit color are displayed.

Code 2
Micro:bit motherboard primarily demonstrates 3 axis magnetometer (electronic compass) function

Hook up according to the above connection diagram, link computer with micro:bit board. Then enable the online
programming tool to design the code.

1. Click “Led”—"more”to get block“led enable false”, and combine it with*“on start”.
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on start

led enable false =

2.
e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok
2

1. Click*Variables”—“Make a Variable...”—*“New variable name”

2. Enter*“X” and click“OK”, then variable “X”is produced.

3. Then go to*“Variables”'to drag out“set X to 0”into"“forever” block.

4. Create variable“Y”and*Z”in same way.

forever

st s e she sfe s e sk sk sfe sk e sk sk ste ke sk sk st sie sk sk sk ste st ske sk sk stk sk sk stk sk sk sk skt sk s stk sk sk stk skosk itk skokololokoskokoiok skl

(3) Enter“Input”to drag out “acceleration(mg) x”out and place it into “0”box

forever

set X+ to acceleration (mg)

e sfe sfe s sfe sfe she she sk ske sk sk ske sk sk sk st sk ke sie sk e ste st sfe sfe sfe sfe sfe she sfe s she she she she sk sk sk sk sk sk stk skesieoteoskesieostoteosteosteosteosteoseoskoskoskoskoskoskoskok

(4) Copy*“set X to acceleration(mg) x”block for 2 times. Then click triangle button to set to Y and Z.

forever

set X+ to acceleration (mg) x +

set ¥ * to acceleration (mg) vy *

set 7+ to acceleration (mg) =z =

*fe s sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk st sk sie st steste st ste st sfe sfeoskeosfeososkoskoskok

®)

1. Click“Advanced”—“Serial”—“serial write line

999399
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2. Place it into““forever”

3. Go to*Advanced”—“Text”—*“join Hello World”

999995

4. Move it into“‘serial write line

5. Drag variable “X” into “world” box, and change “Hello”into*X====

forever

set X+ to acceleration (mg) x

set ¥ * to acceleration (mg) vy *

set 7+ to acceleration (mg) =z

2

serial write line | Jjoin @ X= @ @

sk sk sk sk sk sk sk sk sk sk sk sk sk st stttk sk sk st st sk st sk sk sk sk skeosk sk skosk sk skoskoskoskokototololokorosiokokototokokokoskoskokoskoskoskokokok

(6)

1. Copy block*“serial write line join X====X"for 2 times

2. Respectively change*X===="into“Y===="and'Z===="

3. Click the triangle button to select*y”’and*“z”

forever

set X +* +to acceleration (mg)

set Y+ +to acceleration (mg)

set 7+ +to acceleration (mg)

serial write line

serial write line

serial write line

Complete Program

X ¥

}l""

Iw
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“on start”: command block runs once to start program.Turn off LED dot matrixThe
program under the block “forever” runs cyclically.Set X to acceleration(mg) xSet Y to

acceleration(mg) ySet Z to acceleration(mg) zWrite a character string “X====x" on
serial Write a character string “Y====y”on serial Write a character string “Z====2"
on serial

Click“JavaScript”, you will view the corresponding JavaScript code:

P JavaScript | v © o m Microsoft

. 1 letZ-8
Search.. Q 9 letv-o
uss Basi 3 letX=20
=== basic 4 led.enable(false)
C) | i 5 basic.forever(function () {
npu 6 X = input.acceleration(Dimension.X)
O Musi 7 Y = input.acceleration(Dimension.Y)
usic 8 Z = input.acceleration(Dimension.Z)
a serial.writeline("X====" + X)
© Led 1@ serial.writeLine(™ ="+ Y)
. 11 serial .writeline("Z====" + I)
.ill Radio 12 1)
13
C Loops

Then click drop-down triangle button and select“Python”to see the Python language code:

© o m Microsoft

. 1 Z =28
Search.. Q 2 veooa
e Basi 3 X=8
=== Dasic 4  led.enable(False)
® Input ;
npu 6 def on_forever():
. 7 global X, Y, Z
@ Music 2 . C
= input.acceleration(Dimension.X)
9 Y = input.acceleration(Dimension.Y
© Led o | I DTS
= input.acceleration(Dimension.Z)
. 11 serial . write_line("X "+ str(X
all Radio . ite_line( . )
12 serial.write line( + str(Y))
13 serial.write_line("Z====" + str(Z))
C Loops .
14 basic.forever(on_forever)
. 15
24 Logic

Wire up through the connection diagram, upload code, power on and open CoolTerm, click Options to select SerialPort.
Set COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test).

Click “OK” and “Connect”.

With the angles change of micro:bit board, the values of X, Y and Z vary as well, as shown below:
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o Untitled 0 — O ot

File Edit Connection View Window Help

&l ¢ # X (& | @

Mew Open Save Disconnect | Clear Data | Options | View Hex | Help
HE====-3578 ~
T====-212

L====344

E====-31%

T====T80

I====-44%

K====452

T====1204

E====T2

E====-T388

T====258

Z====432

H====-5g4d

T====472

I====-284

H====3a0

T====T4a0

i====]4§

E====g%2

T====T08

L====-404

K 224

T=—===928

I====-1133

HE====-532

T====-380

L====-18

v
ICGM16!11521}1]t-N-1 @7 OGRS DR @ DCD
onnected 00 16 10 & RX @ Cs @ DSR @ R

6.45 Project 45Joystick Control

1. Description

The joystick sensor module uses original high-quality metal PS2 joystick potentiometer, with (X, Y) 2-axis analog
output and (Z) 1-channel button digital output. Combing with sensor shield, you can make a remote control or other
interactive projects.

It is compatible with various MCU, like Micro:bit board. We connect keyestudio Micro:bit T Type Shield and Micro:bit
board and this module together. The X, Y and Z end of joystick module are connected to the Pin 0, Pinl and Pin2 of
Micro:bit board. The results are shown on serial monitor.

2. Components List:
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Micro:bit *1 keyestudio Micro:bit T Type Keyestudio Joystick Mod- Breadboard wire
Shield*1 ule*1

Micro USB Cable*1 Breadboard*1 F-M DuPont wires

3. Schematic Diagram

GND

3V
20
19
16
15
14
13

12
11

T-type expansion

Keyestudio micro bit

O oo~NOOUO b WN-~O

o

Joystick Module
G V B XY

4. Wiring Graph

.........

M
B3
keyestudio

EEEENE ENEEN ;l-\ Iun mwummm mmmmm wuwmmw wmwmmnw mmmnw )
EEEEN EEEENE ENEN MEEN EEEEN NEEEN NEEEN NEEEN ENEEEE

5. Test Code

Wire up through the connection diagram, connect joystick module to PO, P1 and P2. Link computer with Micro:bit
board. Then enable the online programming tool to design the code.
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ey

Click“Led”—more”’to get block“led enable false”, and combine it with“on start”

on start

led enable false =

sk sk sk sk sk sk sk sk sk sk sk sk sk st st skostkeoskoskosk sk sk st sk sk st sk skeosk sk skeoskoskoskoskoskoskoskoskoskokostotokotokokokokokototkokoskokoskokokoskoskokoskokok

(@)
1. Click“Advanced”—“Serial”—‘“serial write value “x’=0";

2. Move it into“‘forever’block

forever

serial write value Q = o'

st otk oR ko R sk ok R sk kR s R stk R st o R sl Rk
3

1. Enter“Advanced”—*“Pins”—*“analog read pin P0”

2. Leave it into“0”box

3. Change“x”into“X”

forever

serial write value @ = analog read pin PO *

st sk sfe ke sfe ke sfe ok s sk sk sie sk stk stk sk sk s sie sk st sk stk stk sk sk sk sk stk stk stk sk skl stk stk stk siokoskoiokostok ok ko skokosk

(4) A.Copy block*“serial write value “X”=analog read pin PO”for 2 times.
B. Separately set“X”to P0,“Y”’to*P1 and“B”to P2.
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serial write value o = analog read pin P@ *

serial write value o = analog read pin Pl =

serial write value o = digital read pin P2 =

(5) Click “Basic” to move “pause (ms) 100” block below “serial...”B”...P2” block.

serial write value o = analog read pin P@ *
serial write value o = analog read pin Pl *

serial write value o = digital read pin P2 =

“on start”: command block runs once to start program.Turn off LED dot ma-
trixThe program under the block “forever” runs cyclically.Serial write value “X"=
analog read pin POSerial write value “Y”= analog read pin P1Serial write value
“Z”= analog read pin P2Delay in 100ms

Click “JavaScript”, you will view the corresponding JavaScript code:
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Blocks B JavaScript | v © o m Microsoft

led.enable(false)
basic.forever(function () {
serial.writeValue("X", pins.analogReadPin(AnalogPin.Pa))

Search.. Q ;
3
4 serial . writeValue("Y", pins.analogReadPin(AnalogPin.P1))
5
6
7
8

222 Basic

serial.writeValue("B", pins.digitalReadPin(DigitalPin.P2}))

@® Input basic.pause(168)

@ Music b

Then click drop-down triangle button and select“Python”to see the Python language code:

© & m Microsoft

1 led.enable(False
Search Q 2 ( )
522 Basi 3 def on_forever():
=== Dasic 4 serial.write_value("X", pins.analog_read_pin(AnalogPin.P@))
C) | 5 serial.write_value("Y", pins.analog_read_pin(AnalogPin.P1))
nput 6 serial.write_value("B", pins.digital read_pin(DigitalPin.P2))
. 7 basic.pause(108)
@ Music 8 basic.forever(on_forever)
g
© Led

6. Test Results

Wire up through the connection diagram, upload code, power on and open CoolTerm, click Options to select SerialPort.
Set COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test).

Click “OK”and “Connect”.(the baud rate of USB serial communication of Micro:bit is 115200 through the test)

Control Joystick Module then we could see the corresponding the displayed result on serial monitor
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6.46 Project 46Analog Car Movement

1. Description

In previous project, we’ve learned the control principle of joystick. In this lesson, we put the theory to the practice and
simulate the car movement by joystick.

Let’s connect the x and y ends of joystick module to P3 and P4 of Micro:bit board. B is linked with P5.

2. Components List:
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T m 6

Micro:bit *1  Keyestudio Micro:bit T Type ULN2003 Stepper Motor Keyestudio5-wire RGB*1
Shield*1 Driver Board*1 Stepper motor *1

5

Joystick Keyestudio Breadboard Special- AA Battery Holder*6 Breadboard wire 220Re-

module *1 ized Power Module*1 sistor*3
F-M dupont Breadboard*1 Micro USB Cable*1 6-Slot AA Battery
Lines Holder*1

3. Schematic Diagram
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5. Test Code

6.46. Project 46Analog Car Movement 487



Micro:bit Starter Kit

Wire up through the connection diagram, link computer with Micro:bit board. Then enable the online programming
tool to design the code.

Joystick module Connected Pin
X P3
Y P4
B P5
Stepper motor driver module Connected Pin
IN1 PO
IN2 P1
IN3 P2
IN4 P8
RGB Connected Pin
RED pin P6
GREEN PIN P7
Blue pin P9

For adding the library file of stepper motor driver module, refer to the method of project 34 please.

(D
1. Click “Led”—"more”—“led enable false”,

2. Combine it with “on start”’block.

on start

led enable false =

3.
(2) A. Enter*“Ckmake-Base”—“StepperMotor Init inO PO inl P1 in2 P2 in3 P8”;
B. Drag it below the block“led enable false”
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on start

led enable false =

stepperMotorInit

iné PO+

inl Pl =

in2 P2+

in2 P =

st sfe sfe e sfe ke sfe sk sk sk she s sk steske st ke sfe s she sie sk st sk sfeske st sk s sk sie sk st sk steske stk skt stk sk stk stk stk sk skolokoiokosiokosiokskokosk

(3)A. Enter“Ckmake-Base”—“set stepper Speed SPEED1”
B. Place it into*“on start”block, click the drop-down triangle button to choose SPEED3.

on start

led enable false =

stepperMotorInit

ind PO~

inl P1w

in2 P2 -

in3 P8 -

setstepperSpeed SPEED3 *

“
A. Go to“Logic”—*“if. .. true...then”

G6__oY

B. Move it into “forever”, then drag“="block into*“‘true”box.
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forever

e sfe sfe s she sfe st she she sk sk sk ske sk sk sk st sk sk sk st s ste st sfe st sfe sfe s she sfe sfe she she she she sk ske sk sk sk sk st skeoskesioteosieosteototeoteosteoteoteososkokoskoskokoskokok

&)
1. Go to“Advanced”—“pins”’—“analog read pin P0O”.
2. Put“analog read pin P0”to the left “0”box of “="block;

3. Joystick module is attached to P4, so click the triangle button to select P4. Change “=" into “>”, 0 into 1000.

forever

if analog read pin P4 = > then

e s sfe s sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe she sfe sfe she sfe she she sk ske sk sk sk sk sk sk sk sk ke sk sie st steste st ste st s sfeoskesesoskoskoskok

(6)

1. Go to*Advanced”—“Pins”—“digital write pin PO to 0”

Lay down it below*“analog read pin 4>1000 then”’block and duplicate three times.

2. RED,GREEN and BLUE pins of RGB are separately linked with P6, P7 and P9. Therefore, set P6 , P7 and P9.
Alter 0 into 1 for P6.
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forever

if analog read pin P4 * >w then

digital write pin P6 * to
digital write pin P7 * to

digital write pin P9+ to

®

st sfe sfe ke sfe ke sfe sk s sk sk sie sk stk stk sk sk sk sie sk st sk stk stk sk i sk sie sk stk stk skl sk sk sk stk stk sk siokoskoiokostok ok ok skokosk

(N
1. Click “Ckmake-Base”—“stepper Turn 0”.
2. Keep it beneath““digital write pin P9 to 0”block. 0 is altered into 1.

forever
if analog read pin P4 = > then
digital write pin P66 * to

digital write pin P7 * to

digital write pin P2 * to

stepperTurn o

®)
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if analog read pin P4 * > then

digital write pin P& * to
digital write pin P7 = +to

digital write pin P9 * +to

stepperTurn o
®

2. Put it into “forever”, change “>"into “<”, 1000 into 500. Set P6 to 0, P7 to 1 and*“‘stepper turn” to -1.

1. Duplicate code string once,

forever

if analog read pin P4 *

digital write pin P& * to o
digital write pin P7 * to o

digital write pin

stepperTurn o

analog read pin P4 =

digital write pin P& * to o

digital write pin P7 *+ to o

digital write pin P9 * to o

stepperTurn o

e sfe sfe sfe sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe s she sk sk sk sk sk sk sk sk sk sk st sk sie st steste st ste st s sfeosfeosfeseoskoskoskosk

)
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if analog read pin P4 ¥ >

digital write pin P& * to n

digital write pin P7 = +to o

digital write pin P9 * +to e

stepperTurn ‘o
C}

1. Replicate the code string
into*“forever”delete.

once and move it

2. Go to“Advanced”—“Pins”—“digital write pin PO”.

3. B end of joystick module is linked with P5, so set to*“digital write pin P5”, then replace*analog read pin P4”with
it.

4. Setto “=", change 1000 into 1, 1 into O for P6 and O into 1 for P9;
5. Delete“stepper Turn 1”’block.
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forever
if agnalog read pin P4 «
digital write pin Pe * to o

digital write pin P7 = to o

digital write pin

steppertTurn °
@

it analog read pin P4 w
digital write pin Pe * to o
digital write pin

digital write pin

stepperTurn e
®

if digital read pin PS5 *

digital write pin Ps * to o

digital write pin P7 + to o

digital write pin P9 * to °

®

Complete Program
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S«

on start”: command block runs once to start program.Turn off LED dot matrixSet the
speed of stepper motor to SPEED3The program under the block “forever” runs cycli-
cally.When the analog signal read by P4>1000, the next program will be executed-
Set P6 to high level(1), RGB lights up red colorSet P7 to low level(0)Set P9 to low
level(0)Stepper motor revolves anticlockwise for 1 circle.When the analog signal read
by P4<500, the next program will be executed.Set P6 to low level(0)Set P7 to high
level(1), RGB lights up green color.Set P9 to low level(0)Stepper motor revolves clock-
wise for 1 circleWhen P5 is high level(1), the program undre “if... 1...then"will be ex-
ecuted.Set P6 to low level(0)Set P7 to low level(0), RGB lights up blue color.Set P9 to
low level(0)

Click“JavaScript”, you will view the corresponding JavaScript code:

(s JavaScript v o 'ﬂ' u Microsoft

N 1 led.enable(false)
Search Q 2 ckmakerBase.stepperMotorInit(
s . 3 DigitalPin.Pe,
=2 Basic 4 DigitalPin.P1,
5 DigitalPin.P2,
© Input 6 DigitalPin.ps
. 7 )
@ Music 8 ckmakerBase.setstepperSpeed(ckmakerBase.speedEnum.SPEED3)
© led 12 basis.‘Forg\ler‘(‘Function (? {. )
if (pins.analogReadPin(AnalogPin.P4) > 1@868) {
11 ins.digitalWritePin(DigitalPin.P6, 1
€ Ckmaker-Base 12 Eins.di:italwritepinEDizitalpin.P?, a;
. 13 pins.digitalwritePin(DigitalPin.P9, @)
"'II Radio 14 ckmakerBase.stepperTurn(1)
15 3
c Loops 16 if (pins.analogReadPin(AnalogPin.P4) < 588) {
. 17 ins.digitalWritePin(DigitalPin.P6, @
X Logic 18 Eins.di:italwritepinEDigitalP:'m.P?, 1;
= Variables ;z pins.digitalWritePin(DigitalPin.PS, @)
ckmakerBase.stepperTurn(-1)
21 1
@ Math 22 if (pins.digitalReadPin(DigitalPin.P5) == 1) {
23 pins.digitalWritePin(DigitalPin.P6&, 8)
I v Advanced 24 pins.digitalWritePin(DigitalPin.P7, @)
25 pins.digitalWritePin{DigitalPin.P9, 1)
26 3
27 1)
28

Then click drop-down triangle button and select*Python”to see the Python language code:
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e £ = Microsoft

Search.. Q

2:2 Basic

® Input

@ Music

© Led

€ Ckmaker-Base
all Radio

C Loops

24 Logic

= Variables

6. Test Results

Woeo s N B Wk

e el e el e el e e =
L=+ I I« R I L L <~ ]

28

=]
iy

led.enable(False)
ckmakerBase.stepper _motor_init(DigitalPin.P@&, DigitalPin.P1, DigitalPin.P2, DigitalPin.P8)
ckmakerBase.setstepper_speed(ckmakerBase.speedEnum.SPEED3)

def on_forever()
if pins.analog_read_pin(AnalogPin.P4) > 1@@8:
pins.digital write_pin(DigitalPin.Ps6, 1)
pins.digital_write_pin(DigitalPin.P7, @)
pins.digital write_pin(DigitalPin.P9, @)
ckmakerBase.stepper_turn(l)
if pins.analog_read_pin(AnalogPin.P4) < 588:
pins.digital write_pin(DigitalPin.P6, @)
pins.digital write_pin(DigitalPin.P7, 1)
pins.digital write_pin(DigitalPin.P9, 8)
ckmakerBase.stepper_turn(-1)
if pins.digital_read_pin(DigitalPin.P5) == 1
pins.digital write_pin(DigitalPin.P6, 8)
pins.digital write_pin(DigitalPin.P7, @)
pins.digital write_pin(DigitalPin.P9, 1)
basic.forever(on_forever)

Upload the program and power on. When pushing joystick forward, RGB lights up red color and stepper motor revolves
anticlockwise for 1 circle; when pushing it backward, RGB lights up green color and stepper motor revolves clockwise
for 1 circle. However, when it is pressed, RGB displays blue color.

7. Extension Project

When the joystick is moved to the left, RGB lights up red color, and the stepper motor rotates 180° counterclockwise;
when it is moved to the right, RGB lights up green color, and the stepper motor turns 180° clockwise; when the joystick
is pressed, RGB displays white light.
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on start

led enable +alse =

stepperMmotorInit

Pa -

setstepperspeed SPEED2 +

forever

if analog read pin P3 LT @ then
digital write pin P& * to o
digital write pin P7 » to °

digital write pin P v to o

188
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if analog read pin P3 * > then

digital write pin P& * to a
digital write pin P7 = +to o
digital write pin P9 v to e

stepperDegree QEE::]

C

if digital read pin PS5 * == o then

digital write pin P& * to °

digital write pin P7 * to o

digital write pin P » to 0

®

6.47 Project 47Ultrasonic Ranging

1. Description

Ultrasonic sensors emit short, high-frequency sound pulses at regular intervals. These propagate in the air at the velocity
of sound. If they strike an object, then they are reflected back as echo signals to the sensor, which itself computes the
distance to the target based on the time-span between emitting the signal and receiving the echo.

In this lesson, we will firstly link the HC-SR04 ultrasonic sensor with the keyestudio mini T-shaped shield, which is
used to test the distance between the ultrasonic sensor and the obstacle in front and display it on the CoolTerm serial
port. Then connect the OLED display module so as to show the obstacle distance.

2. Components List:
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Micro:bit *1 keyestudio Micro:bit T Type HC-SR04 Ultrasonic F-M dupont
Shield*1 Sensor*1 Lines

Keyestudio OLED Display Module*1 Breadboard*1 6 AA Battery Holder*1  Breadboard-
Wire

Keyestudio Breadboard Specialized AA Battery Holder*6
power module* 1

3. Schematic Diagram

(Note: the ends of specialized power module should be connected to breadboard, and the DIP switch on power
module should be dialed to +5V end)
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5. Test Code
Code 1

AA Battery

Wire according to connection diagram. Connect HC-SR04 ultrasonic sensor to P2 and P1. Link computer with Mi-
cro:bit board. Then enable the online programming tool to design the code.

(D
1. Click“Led”—“more”— “led enable false”

2. Put it in the block“on start”’block
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on start

led enable false *

e sfe sfe s sfe sfe sfe she sk sk sk sk sk sk sk sk sk sk sk sie sk st ste st st ste sfe sfe sfe sfe sfe sfe s sfe she she sk sk sk sk sk sk sk sk sk skt sk sie st st ste st ste st sfe sfesesfeososkoskoskok

(2)Enter“Advanced”—“Pins”—*“digital write pin PO to 0”
1. Leave it into“forever”’block

2. HC-SRO04 ultrasonic sensor is linked with P2, so click the triangle button to choose P2.

forever

digital write pin P2 * +to o

e sfe sfe sfe sfe sfe she she sk sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe she sfe sfe s sfe she she sk sk sk sk sk sk sk sk sk sk sk sie st steste sfe st sfe s sfeoskeseososkoskoskok

(3)
1. Click“Advanced”—Control”—‘“wait (us) 4”;

2. Put it below*“digital...P2...0”block and change 4 into 2.
forever

digital write pin P2 * to o

once and drag it into“forever”’blockset the code string

as follows:
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forever

digital write pin P2 * to o

wait (us) o

digital write pin P2 * to o

wait (us) @

e sfe sfe s sfe sfe sfe sk she sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe sfe sfe sfe sfe she sfe sfe s she she she sk sk ske sk sk sk sk sk sk sk st sk sie st steste st ste st sfesfeoseseososkoskoskok

(5Duplicate*“digital write pin P2 to 0”once and leave it below “wait (us) 10”’block

forever

digital write pin P2 * +to o

digital write pin P2 * to o

sk st sk sfe st she sk sk sfe st sk ke she st sk sk s she sk sk sfe s sk sk she s sk sk ke sk st sk sfe sk sk st ske sk sk sk sk sk steoske sk sk steoske sk skeoskeosk stk skoskeoske sk skokosk
(6)
1. Enter ”Variables”—‘Make a Variable...”—“New variable name”
2. Enter“distance” in the dialog box and click“OK”, then the variable*“distance” is generated.

3. Move block*“set distance to 0”’from*Variables”and keep it below “digital...P2...0”block, as shown below
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forever

digital write pin P2 * to o

wait (ps) o

digital write pin P2 * to o

wait (us) @

digital write pin P2 * to o

set distance * +to o

sfe sk sfe s sk she sk she sk ske sk sk sk sie sk sk sk ke ke sk st ste st st ste ste sfe st sk sk sk sk sk sk sk sk sk sk sk sk skeosioskostkotoototokoteotetkokokokoskokoskoskoskoskoskok

@)
1. Go to“Math”— “square root 0”
2. Place it into“0”’box of “set distance to 0”’block

3. Click the triangle button to select“integer+".

forever

digital write pin P2 * +to o

wait (ps) o

digital write pin P2 * +to o

wait (us) @

digital write pin P2 * to o

set distance * to o integer + * o

(8) Enter“Advanced”—“Pins”—“more”— “pulse in (us) pin PO pulsed high”. Place it into the left“0”of*“integer+"block
1. HC-SRO04 ultrasonic sensor is attached to P1so click the drop-down triangle button to set P1

2. And change the right“0”of*“integer+"into 58.
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forever

digital write pin P2 * +to o

digital write pin P2 * +to o

set distance * to pulse in (ps) pin P1 * pulsed high * integer =+ * @

e sfe sfe s sfe sfe she she sk sk sk sk ske sk sk sk st sk sk ke sk sie ste st sfe sfe sfe sfe sfe she sfe sfe she sfe she she sk sk ske sk sk sk sk sk sk sk sk sie st steste st steoste sfeoskeosososkoskoskoskok

)
1. Enter“Advanced”—“Serial”—“serial write value*“x”=0"

2. Put it into “forever” block

[T L]

3. Tap*“Variables”—“distance”and keep it at the right box of “=", and change “x” into*distance(cm)”

forever

digital write pin P2 * to o

wait (us) o

digital write pin P2 * to o

wait (us) @

digital write pin P2 * to o

set distance * +to pulse in (ps) pin P1 * pulsed high * integer = * @

serial write value [EGMIACIIsI(a ) = distance =

e sfe sfe s she sfe she she she sk she sk ske sk sk sk st sk ke sk sk s ste st sfe sfe sfe sfe sfe s sfe s she she she she sk ske sk sk sk sk sieskeosiesioteosteoteototeoteosteoteoteoskeoskokoskoskoskoskokok

(10) Click*Basic’’to drag out“pause (ms) 100", then leave it into “forever”block. And set to 50ms.
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forever

digital write pin P2 * to o

wait (ps) o

digital write pin P2 * to o

wait (ps) @

digital write pin P2 * to o

set distance * to pulse in (ps) pin Pl * pulsed high * integer + * e

serial write value QEGHRCHI( )N = distance =
pause (ms) @

Complete Program

“on start”> command block runs once to start program.Turn off LED dot
matrixThe program under the block“forever’runs cyclically. Set P2 to low
level(0)Delay in 2msSet 2 to high level (1) Delay in 10msSet P2 to low
level(0)Set distance to pulse in(us)pin P1 high integer+58Serial write dis-
tance(cm) = distanceDelay in 50ms

Click“JavaScript”, you will view the corresponding JavaScript code:
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s I avaScript v 9 ﬁ' u Microsoft

1 let distance = 8
Search... Q 2 led.enable(false)
ans . 3  basic.forever(function () {
=i Basic a pins.digitalWritePin(DigitalPin.p2, @)

5 control.waitMicros(2)
© Input 6 pins.digitalWritePin(DigitalPin.P2, 1)

. 7 control.waitMicros(1@)
@ Music g pins.digitalWritePin(Digitalpin.P2, @)

9 distance = Math.idiv(pins.pulseIn(DigitalPin.P1, PulseValue.High), 58)
© Led 18 serial.writeValue("distance(cm)”, distance)
“dl Radio 11 b basic.pause(58)

C' Loops b

Then click drop-down triangle button and select“Python”to see the Python language code:

e & m Microsoft

1 distance = 8

2 led.enable(False)
ey . 3
=22 Basic 4 def on_forever():

5 global distance
C) Input 6 pins.digital_write_pin(DigitalPin.P2, 8)

7 control.wait_micros(2)

8

9

@ Music pins.digital_write_pin(DigitalPin.P2, 1)
control.wait_micros(18)

© Led . R T P .
pins.digital_write_pin(DigitalPin.P2, @)

I Radi 11 distance = Math.idiv(pins.pulse_in(DigitalPin.P1, PulseValue.HIGH), 58)
il adio 12 serial.write_value(“"distance(cm)”, distance)
13 basic.pause(50)
(3 Loops 14 basic.forever(on_forever)
. 15
28 Logic
Code 2

Wire up through the connection diagram, HC-SR04 ultrasonic sensor is linked with P2 and P1. Link computer with
Micro:bit board. Then enable the online programming tool to design the code.

How to add the library file of ultrasonic sensor:

Enter the Micro:bit online programming page then click”Variables”and “Extensions”

Game
sa] Images
Pins
*% Serial

= Control

@ Extensions

Input sonar to search, as shown below, click the library file to download and install automatically.
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€ Go back Extensions

sonar BitBot RoboBit microshield

A Microsoft MakeCode package to Microsoft MakeCode package for Microsoft MakeCode package for Make&Learn MakeCode

handle sonar sensors and pings 4tronix Bit:Bot robot 4tronix RoboBit Buggy micro:shield package for micro:bit.
Learn more Learn more Learn more Learn more

After installing the library file of ultrasonic sensor successfully and view the corresponding the module in the editing
area.

Search...

Basic

ping trig PO *
Input

echo P ¥

unit ps *

Variables

Math

Advanced

(DA. Click “Led”—“more”—*“led enable false”,
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on start

led enable false =

B. Combine it with “on start™.

e sfe sfe s she sfe sk she sk sk ske sk ske sk sk sk st ke sk sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk ske sk sk sk sk st sk skeosioteosteosteototeoteosteoteoteoskokokoskoskokoskokok

)
1. Click“Variables”—“Make a Variable...”—“New variable name”.
2. Input “distance”in the dialog box to click “OK”, then the variable “distance” is created.

3. Go to“Variables”to move‘‘set distance to 0”’into*“forever”’block.

forever

set distance - tuo

e sfe sfe s she sfe sk she sk ske sk she sk sk sk sk st sk ke sk sk s ste st sfe sfe sfe sfe s she sfe s she she sk she sk sk sk sk sk sk sieskoskeototosteoteokoteteotokoteokokokoskoskoskoskokok
3)

1. Click*“Sonar’to find out“ping trig PO echo PO unit us”
Put it into “0”box.

1. HC-SRO04 ultrasonic sensor is linked with P2 and P1, therefore set to trig P2 echo P1 then click triangle button
to select“cm”

forever

ping trig P2 =

set  distance *+ to echo P1 -

unit cm +

4
1. Enter“Basic”—‘“pause (ms) 100”

2. Put it into““forever”’and set to 50ms.
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forever

ping trig P2 =

set distance *+ to echo P1w

unit cm =

pause (ms) @

*fe sfe sfe s sfe sfe sfe she sk sk sk sk sk sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk sk st sk sie st st ste st ste st sfe sfesesfeososkoskoskok

&)
1. Go to“Advanced”—*“Serial”—“serial write value“x”=0".
2. Keep it into“forever”.
3. Click*“Variables”to drag*“distance”’into*“0”’box .

4. Change“x”into““distance(cm)”.
forever

ping trig P2 =
set distance *+ to echo P11+

unit cm =

serial write value EGMIENICC VMY - distance =

Complete Program
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ping trig P2 ¥

echo P1 v

unit cm v

pause (ms)

“on start”: command block runs once to start program.Turn off LED dot matrix-
The program under the block “forever” runs cyclically.Set distance to“ping trig
P2 echo P1 unit cm”Delay in 50msSerial write value “distance(cm)”’=distance

Click*“JavaScript”, you will view the corresponding JavaScript code:

s avaScript v 9 ﬁ' u Microsoft

let distance = 8

1

Search.. Q 2 led.enable(false)

i ) 3 basic.forever(function () {
222 Basic 4 distance = sonar.ping(
5

6

7

8

DigitalPin.P2,

© Input DigitalPin.P1,
. PingUnit.Centimeters
@ Music ) .
9 basic.pause(5@)
© Led 18 serial .writeValue("distance(cm)”, distance)
. 11 1)
.ill Radio =

Then click drop-down triangle button to select“Python”to see the Python language code:

© B m Microsoft

1 distance = @
Search.. Q 2 led.enable(False)
s . 2
=22 Basic 4 def on_forever():
5 global distance
© Input 6 distance = sonar.ping(DigitalPin.P2, DigitalPin.P1, PingUnit.CENTIMETERS)
. 7 basic.pause(58)
@ Music 8 serial.write_value("distance(cm)"”, distance)
©O Led : basic.forever(on_forever)

[y

Wire up through the connection diagram, upload code, power on and open CoolTerm, click Options to select SerialPort.
Set COM port and baud rate is 115200(the baud rate of USB serial communication of Micro:bit is 115200 through the
test). Click “OK” and“Connect”. The result is shown on serial monitor.
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& Untitled 0 * — O X

File Edit Connection View Window Help

&l ¢ 8 X &% - O

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

distance{cm):2 ~
distance{cm):2
distance{cm):2
distance {cm):2
distance {cm):3
distance{cm):3
distance{cm):3
distance{cm):3
distance{cm):3
distance{cm):3
distance{cm):4
distance {cm):5
distance {cm):5
distance{cm):5
distance{cm):5
distance{cm):5
distance{cm):5
distance{cm):&
distance{cm):3
distance {cm):&
distance {cm):&
distance{cm):6
distance{cm):&
distance{cm):7
distance{cm):7
distance{cm):8
distance{cm):3

L
COM?16 / 115200 §-N-1 ® X QRIS { DIR @ DCD
Connected O 2039 & RX @ CTs $DsR @R
Code 3

Hook up through the Wiring Graph. The pins of HC-SR04 ultrasonic sensor are linked with P2 and P1. The pins of
OLED are connected to P20 and P19. Link computer with Micro:bit board. Then enable the online programming tool
to design the code.

(DA. Click“OLED”—“initialize OLED with width 128 height 64”

B. Place it into“‘on start”’block.

on start

initialize OLED with width @ height @
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st sk sfe sk sfe ok sfe sk s sk sk st sk stk sk sk sk s sk sk st sk stk stk skt sk sk sk stk stk stk sk skl stk stk stk skokoskoiok ok ok ok skorosk

2

on start

initialize OLED with width @ height @

led enable false =

A. Enter“Led”module—“more”— “led enable false”

B. Move“led enable false”below the block “initialize OLED with width 128 height 64”

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk steoskoskosk sk sk st sk sk st sk sk skeosk sk sk sk skeoskoskoskoskoskoskokostotokotkokokokokokototokoskokoskokokoskokoskokokok

3)
forever

clear OLED display

1. Tap“OLED”—*clear OLED display”
2. Drag it into*“forever”’block

4
forever

clear OLED display

set distance + to o

1. Click*“Variables”—‘“Make a Variable...”—“New variable name”

2. Enter“distance”in the dialog box and click“OK”. Then the variable“distance”is created and move out*“set distance
to 07

3. Lay down it into“forever”’block
st stk ok s Rk ok R stk s sk Rk s R stk R s Rl R s R s Rk
&)

1. Go to“Sonar”—“ping trig PO echo PO unit us”

2. Put it down into*“0”’box
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3. HC-SRO04 ultrasonic sensor is linked with P2 and P1, so set to “Ping trig P2 echo P1 unit cm”

4. Change“us”into*“cm”

forever

clear OLED display

ping trig P2 =

set distance * +to echo P1+

unit cm *

(6)
1. Click“OLED”—“show number 0”
2. Put it into““forever”

3. Tap*“Variables”—“distance”, and place it into “0” box of “show number 0”

forever

clear OLED display

ping trig P2 =
set distance + to echo Pl =

unit cm *

show number distance *

s sk sfe s sk she sk she sk sk sk sk ske st sk sk st ik sk sk sk ste st st st ste st sk sk sk sk sk sk sk sk sk sk sk sk sk skeosiotkotkotorosiotokototokokokokoskokoskoekoskoskokok
@)
1. Enter“OLED”—‘‘show string®

2. Place it into*“forever”’and input“cm”
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forever

clear OLED display

ping trig P2 =
set distance + to echo Pl w

unit cm *

show number distance +

show string m

)]
1. Click*“Basic”—“pause (ms) 100”

2. Put it into“forever”, set to 200ms

forever

clear OLED display

ping trig P2 =
set distance + to echo Pl =

unit cm *

show number distance *

show string

pause (ms) WLl

Complete Program
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Clear OLED display

set  distance v to

show number distance v

“on start”: command block runs once to start program.Initialize OLED, 128 width
and 64 in heightTurn off LED dot matrixThe program under the block “forever” runs
cyclically.Clear OLED screenSet distance to“ping trig P2 echo P1 unit cm”OLED
shows*“distance value”Display character stringDelay in 200ms

Click“JavaScript”, you will view the corresponding JavaScript code:

Blocks ® JavaScript v 0 'ﬂ' m Microsoft

1 let distance = 8
Search.. Q 2 OLED.init(128, 64)
822 Basi 3 led.enable(false)
=== basic 4 basic.forever(function () {
5 OLED.clear()
® Input . e )
istance = sonar.ping(
. 7 DigitalPin.P2,
@ Music g DigitalPin.P1,
9 PingUnit.Centimeters
© Led o ¢
)
:\ OLED 11 OLED.writeNumNewline(distance)
12 OLED.writeStringNewLine("cm")
. 13 basic.pause(208)
il Radio 1 })
15
C Loops

Then click drop-down triangle button and select“Python”to see the Python language code:

© o m Microsoft

1 distance = @
Search.. Q 2 OLED.init(128, 64)
anm . 3 led.enable(False)
221 Basic A
5 def on_forever():
® Input -
6 global distance
) Musi 7 OLED.clear()
usic g distance - sonar.ping(DigitalPin.P2, DigitalPin.P1, PingUnit.CENTIMETERS)
2] OLED.write_num_new_line(distance)
© Led " e i e
.write_string_new_line("cm™)
11 basic.pause(228)
|;| OLED 12 basic.forever(on_forever)
. 13
il Radio

6. Test Results

Wire up through the connection diagram, upload the program and plug in power. OLED shows the distance from
obstacle detected by ultrasonic sensor.
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6.48 Project 48Smart Home

1. Description

Smart home is the trend in the future. Imagine that you lie on the sofa and control everything with an ordinary cellphone.
So

incredible! The curtains can be switched automatically, the water temperature can turn into temperate mode when
you’re ready

for a cozy bath. Alternatively, you could obtain the distinct light scene in your home. I believe that you can’t wait to
live life like this.

In this lesson, we simulate the smart home to make a DIY smart home kit with Arduino software. Follow us to enjoy
the joy of DIY!

2. Components List:
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Kit

Micro:bit *1

keyestudio Micro:bit T Type

Shield*1

Keyestudio OLED Display
Module*1

-

DC motor*

IR Receiver*1

Red LED*1

10K Resistor*1

Keyestudio 1-channel

Module*1

F-M dupont lines

IR remote Control*1

PIR motion Sensor*1

LM35DZ Temperature

Relay

sen-

S8050 Triode*1 220Resistor*1

o L)

Keyestudio Micro Servo 2.4KResistor*1

Motor *1
(&
- —eg
6 AA Battery Holder*1 Photoresistor*1
Fan *1 AA Battery
Holder*6

|

Breadboard*1

€«

51Resistor*1

Passive Buzzer*1

Breadboard wire

sor*1
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3. Schematic Diagram

(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial
the DIP switch to +3V on power module )

DC

<
@——— o0
|V -
=
o
Relay Module|
R G V s
o ® | l |
o]
0 || SDA o
(@]
L, G2
2 —Dg 3V f— vee Q
PIR Motion 2
hel —3 o2 20
=2 Sensor LM35 ey
SN GVS or o 4 =g 19
4 N 235 -5 Se 16—
3 I Digital IR Receiver —16 3 a 15—
g{ 0 © 7 E: 14— GND
8 52 ¢ 8 2L 13— &
I —9 = 12— vee 5
—10 11 PWM é
Y
A"
N
N
o
e}
& L
L 4 @— L

4. Wiring Graph

(Special note: both ends of breadboard specialized power module must be inserted into breadboard, and dial
the DIP switch to +3V on power module )
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5. Test Code

Hook up through the Wiring Graph, Link computer with Micro:bit board. Then enable the online programming tool
to design the code.

We’ve added the library files of IR receiver and OLED module, refer to project 39 and 31.
ey

on start

led enable +alse =

1. Click “Led”—“more”—“led enable false”

2. Put it into*“on start”

st sk sfe ke sfe ke sfe sk sfe sk sk sie sk stk stk sfe sk s sie sk st sk stk stk sk i sk sie sk stk stk stk skt sk ksl stk stk sk sk skoiokotok ok ok skokosk

2

led enable false *

servo write pin P11 (write only) *+ +to o

1. Enter“Advanced”— “Pins”— “servo write pin PO to 180”
2. Keep it into“forever”

3. Servo motor is connected to P11, therefore, click the triangle button to select “P11(write only)”, change 180 into
0.
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3
A. Click “OLED”and drag out“initialize OLED with width 128 height 64”

B. Lay down it into*“on start”

on start

led enable +false

servo write pin P11 (write only) * +to o

initialize OLED with width @ height @

st s e she sfe st e sk sk sfe sk e sk sk ste ke ske sk st sieske sk sk ste st ske sk sk stk sk sk st ik sk sk stk sk s stk sk sk stk skosk koo skoskololokoskokoiok skl

“

1. Click “Variables”—“Make a Variable...”—“New variable name”

2. Input“open_doorl”and click“OK”. Then variable“open_door1”is generated.

3. Enter*“Variables to drag*“set open_door1 to 0”’into*“on start”’block;

4. Click“Logicto drag“false”into““0”’box of*set open_door1 to 0”.
on start
led enable = false *

servo write pin P11 (write only) ¥ to o

initialize OLED with width height @

set open_doorl * to false *

sk st st sfe sfe s she she st st she sk st she sk st sfe she s sk she st st sfe she e sfe sk st st she sk st she sk s sfe sk st st she st st sfe sk e she sk sk st sheoske sk skesteske sfeskeske sk skeskeoske sk
5

Click “IR Remote”— “connect IR receiver at PO”

Put it into*“on start”

IR receiver is linked with P10, click the triangle button to select P10.
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on start

led enable false *

servo write pin P11 {write only) ¥ to o

initialize OLED with width height @

set open_doorl * to false *

connect IR receiver at P10 *

e sfe sfe s sfe sfe sfe she sk sk sk sk sk sk sk sk sk sk sk sk sk sie ste st sfe st sfe sfe sfe sfe sfe sfe she sfe she she sk sk sk sk sk sk sk sk sk skt sk sie st steste st ste st sfe sfeoskosfeskoskoskoskok

(6)
A. Click*“Variables”—*“Make a Variable...”—“New variable name”
Type“val”in the blank box and click“OK”, the variable “val”is created.

Drag*“set val to 0”from‘“Variables”into“on start”
on start
led enable  false *

servo write pin P11 (write only) * to o

initialize OLED with width @ height @

set open _doorl * to false *

connect IR receiver at P18 *

st sk st ke stk s sk sk sk sk st sk stk stk sk sk sk sk sk st sk stk stk sk sk sk sk stk stk stk sk sk sk stk stk sk sk skokok ok ok ok skorsk

(7MA. Copy*“set val to 0”once and leave it into*forever”;
B. Go to“IR Remote”—*“IR button”

C. Drag it into*“0”’box of*set val to 0”
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forever

set val * to IR button

e sfe sfe s sfe sfe sfe she sk sk sk sk sk sk sk sk sk sk sk sie sk st ste st st ste sfe sfe sfe sfe sfe sfe s sfe she she sk sk sk sk sk sk sk sk sk skt sk sie st st ste st ste st sfe sfesesfeososkoskoskok

®)

We generate the variable“light intensity”’in same way.
1. Click “Variables” to move “set light intensity to 0" into “forever” block.
2. Go to“Advanced”—*Pins”—“analog read pin P0O”
3. Place it into*“0”box

4. The photoresistor is connected to P1, so click the triangle to set to P1.

forever

set val * to IR button

set light intensity * to analog read pin P1 =

st sfe sfe e sfe ke sfe sk she sk sk sie sk steske stk sk sk s sie sk st sk stk stk sk i sk sie sk st sk stk stk skt sk ik stk stk sk sk skoiokostokosiokoskorskokosk

)]
1. Go to*Logic”—“if.true...then...else”
2. Place it into““forever”’block

3. Drag®“="into*“true”’box.

forever

sk sk sk sk sk sk sk sk sk sk sk sk sk st s sk skeoskoskosk sk sk sk sk sk st sk skeoskoskeoskeoskoskoskeoskoskoskoskoskoskokostotokotokokoskokokokotkokoskokoskokokokoskoskokokok

(10)

1. Enter“Variables”—“light intensity”
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2. Move it to the left “0” box of “=”, click the triangle button to set”>". Change 0 into 800

forever

set val * to IR button

set light intensity * to analog read pin P1

light intensity * > 206 then

e sfe sfe sfe sfe sfe sfe she sk sk sk sk ske sk sk sk sk sk sk sie sk sie ste st sfe sfe sfe sfe sfe she sfe sfe s sfe she she sk sk ske sk sk sk sk sk sk sk sk sie st steste st steoste sfeoskeososkeoskoskoskoskok

Y
1. Go to*Logic”—“if...true.then”
2. Place it below the“if...>800...then”block
3. Drag®“="into “true” box

4. Click*“Variables’'to get“val”and leave it to the left “0”’box. Alter 0 into 70.

forever

set val * to IR button

set light intensity * to analog read pin P1

light intensity * 206 then

st s e sfe sfe st e sk sk sfe sk e sk sk ste ke sk sk st sieske sk sk ste st sk sk sk stk sk sk st ik s sk skt sk s stk sk skeostokoskosk kool skokotolokoskokoiok skl
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(1DA. Click“Advanced”—“Pins”—“digital write pin PO to 0”
B. Keep it beneath the“if val=70 then”block
C. Red LED is attached to P8, so click the triangle button to set P8, change 0 into 1.

forever

set val* to IR button

set light intensity * to analog read pin P1 =

light intensity * balo] then

(12)
A. Enter“Basic”—“pause (ms) 100”
B. Leave it beneath the“digital write P8 to 1”’block, set to 5000ms

C. Duplicate““digital write P8 to 1”once and remain it below the “pause (ms) 5000”block, change 1 into 0
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forever

set val* to IR button

set light intensity * to analog read pin P1 +*

light intensity * bialo] then

st sk st sk sfe ok s sk sk sk sk sie sk stk stk sk sk s sk sk st sk stk stk sk sk sk sk stk stk stk sk sk sk stk stk sk skok skokok stk ok ok skorosk

(13) Copy“digital write pin P8 to 0”once and move it into“else” block
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forever

set wval = to IR button

set  light intensity + to analog read pin P1 =

if light intensity « > then

if val =

digital write pin P2 * to e

pause (ms)

digital write pin PE + o o

@

else

digital write pin P2 + to o

C)

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk stoskoskosk sk sk sk st sk sk sk sk sk skeoske sk skoskeoskoskeoskoskoskoskoskostotokotkokokokokokokokokoskokoskokokoskokoskokokok
(14)

1. Then we produce the variable“temp”’in same way.
Click*“Variablesto get“set temp to 0”and leave it into*“forever”’block.
Click“Math”—*“+"block

Move it“0”’box of*“set temp to 0”’

A

Tap“Math”—*“*”and put it into the left“0”’box of*“+"block
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forever
set wal * to IR button

set light intensity * to analog read pin P1 *

if light intensity = > then

digital write pin P8 * +to e

else

digital write pin P8 * to o

st sk sfe ke sfe ke sfe sk she sk sk sie sk stk stk sk sk s sie sk st sk stk stk sk s sk sk sk stk stk skl skt sk sk stk stk sk siokoskoiokostok ok ok skokosk

(15)Tap*“Advanced”—"Pins”—*“analog read pin P0”
1. Put it at the second “0” box

2. LM35DZ sensor is connected P4, therefore click the triangle button to set P4.

3. Change the first O into 300, the third O into 1023
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forever

set wval * to IR button

set  light intensity * to analog read pin P1 +

if light_imtensity = » - then

- @ wen
digital write pin PE * +to o

pause (ms)

digital write pin PE * to o

else

digital write pin PE ™ to o

set  temp * +to L analog read pin P4 * + @

e st sfe s she sfe she she sk ske sk sk ske sk sk sk st sk ke sk sk s ste st sfe sfe sfe sfe s she sfe s she she she she sk sk sk sk sk sk st sk skesiotestesteototeoteosteoteoteoseoskokoskoskoskoskoskok
(16)
1. Tap“OLED”—*clear OLED display”

2. Place it into“forever” block
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forever

set wval * to IR button

set  light intensity * to analog read pin P1 =

if light_imtensity = » - then

- @ then
digital write pin PE * +to o
pause (ms)
digital write pin PE * to o

C]

else

digital write pin PE ™ to o

set  temp * to L analog read pin P4 * + @

clear OLED display

kst sk sfeose sk skeosie sie sk sk sk sk skt sie sk st sk sosieosie sk sk sie skeosie sie sk skeoske sk skt sie skt sk skosieosie sk sk sie skt st sk skoskoteoskoskok sikoskokor sk
a7
1. Click“OLED” —*“show (without newline) string®
Move it into*“forever”, and input “Temperature”character.
Drag*“show (without newline) number 0”’into*“forever”.

Click*“Variablesto get block“temp”

A I

Leave it into the 0 box of*‘show (without newline) number 0”
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forever

set wval * to IR button

set  light intensity * to analog read pin P1 +

if light_imtensity = » - then

digital write pin PE * to o

C]

else

digital write pin PE ™ to o

(C]
set  temp * +to L analog read pin P4 * + @

clear OLED display

show (without newline) string

show (without newline) number temp *

(18)
1. Click*“Basic”—“pause (ms) 100”
2. Place it into“forever”’and delay in 500ms.
3. Tap“Logic”—*“if...true...then...else”

6

4. Move it into below*‘pause (ms) 500”and drag““="block into*“true”’box.
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forever

set wal * to | IR button

set  light intensity * to analog read pin P1 =

if light intensity * > ¥ then

pause (ms)

digital write pin P8 * +to o
®

else

digital write pin P8 * +to o

set  temp * to * * analog read pin P4 * E @

clear OLED display

show (without newline) string

show (without newline) number temp *

¢ @@ v

st sk st sk sfe ok s ok sk sk sk st sk stk stk sk sk s sk sk st sk stk stk sk sk sk sk stk stk stk sk sk sk stk stk sk sk skokok stk ok ok skorosk

19)
1. Click*“Variables”—*“temp”
2. Drag it into the left 0 of**="block

3. Click the triangle button to select*>"and change 0 into 30
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forever

set wval * to IR button

set  light intensity * to analog read pin P1 =

if light_imtensity = > then

if val* == e then
digital write pin PE * to o

pause (ms)

digital write pin PE * to o

digital write pin PE ™ to o

C]
set  temp * +to L analog read pin P4 *

clear OLED display

show (without newline) string

show (without newline) number temp *

pe

(20)
1. Tap“Music”—“play tone Middle C for 1 beat”
2. Place it below the block®if temp>30 thenblock
3. Change“Middle C”into “High C”, set to 1/4 beat.
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forever

set wal * to | IR button

set light intensity * to analog read pin P1 =

if light intensity = > ¥ then

if wval * =¥ @ then
digital write pin P8 * +to o

digital write pin P8 * +to o

else

digital write pin P8 * +to o

set  temp * to ‘@ * * analog read pin P4 * + = @

clear OLED display

show (without newline) string

show (without newline) number temp =

pause (ms)
if temp * > @
play tone for 1/4 = beat

s st sfe s she sfe st she sk ske sk sk ske sk sk sk st sk sk sk sk st ste st sfe sfe sfe sfe sfe she sfe s she she she she sk ske sk sk sk sk st skeoskeosiotesteosteototeoteosteoteoteosokokoskoskoskoskoskok

2n
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if val =

digital write pin P& =+ to °

pause (ms)

digital write pin P8 * to o

1. Copy code string ® once and alter 7 into 68, relay is linked with P6, so
change P8 into P6.

2. Replicate‘“pause (ms)5S000”block once and leave it below “digital. .. P6...0”block

set  temp * to * * analog read pin P4 ™ + - @

clear OLED display

show (without newline) string

show (without newline) number temp *

if temp * > T @ then

play tone for 1/4 * beat

if val * then

digital write pin P& * +to o

digital write pin P& * +to o

pause (ms) QI

@

else

sk sk sk sk sk sk sk sk sk sk sk sk sk st st sk skoskoskosk sk sk sk sk sk st sk sk sk sk skeoskoskoskeoskoskoskoskoskoskokostotokotkokokoskokokokotokoskokokokokokoskoskoskokok

(22) Copy““digital...P6 to 0”once and put into“‘else”” block

534 Chapter 6. 6. Projects



Micro:bit Starter Kit

set temp * +to A analog read pin P4 * + ™ @

clear OLED display

show (without newline) string

show (without newline) number temp ™

pause (xs)

play tone WhF{Me for 1/4 * beat

if val = = @ then
digital write pin P& * to o

pause (ms)

digital write pin P& * to e
pause (ms)

else

digital write pin P& * to o

®

sfe sk sfe s sk sfe sk she sk ske sk ske sk sie sk sk stk ke sk st ste st st ste ste sfe s sk sk sk sk sk sk sk sk ske sk sk sk sk sioskoskototototokoteotekokokokoskokoskoskoskoskoskok

(23)
1. Click “Logic”—“if...true...then...else”

__9

2. Place it into*“forever”’and drag “="into “true” box
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set  temp * to @ * * analog read pin P4 * + T @

clear OLED display

show (without newline) string

show (without newline) number temp ™

pause (ms)

if
play tone for 1/4 * beat
if val * = @ then

digital write pin P& * +to o

digital write pin P& * +to o

pause (ms) QLIRS

@

else

digital write pin P& * +to o

®

P @@

e s sfe s sfe sfe sfe she she sk sk sk sk sk sk sk st sk sk sie sk sie ste st sfe sfe sfe sfe sfe she sfe sfe s sfe she she sk sk ske sk sk sk sk sk sk skt sk sie st steste st st st s sfeoseoseososkoskoskok
(24)

1. Click*Advanced”—"Pins”—“digital read pin PO”

2. Move it into the left“0”’box

3. PIR motion sensor is linked with P2, so click the triangle button to select P2, change O into 1.
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set temp * +to % - analog read pin P4 - + - @

clear OLED display

show (without newline) string

show (without newline) number temp =

play tone @ for 1/4 * beat
if val* =% @ then
digital write pin P& * to o

pause (ms)

digital write pin P& * to o

else

digital write pin P& * to o

®

if digital read pin P2 *

she sk sk sk sk sk sk sk sk sk sk sk ske st st sk stk sk sk st st sk st st sk sk sk skeosk sk skeoske sk skoskoskoskoskostotokototorosiotokototokokokokoskoskoskoskoskoskokok

(25)A. Click“OLED” —“insert newline”
B. Duplicate 2 times and keep them below the“digital ... P2=1...then”

[T3ELEL)

C. Then find out“show (without newline) string® *’and move it below*‘insert newline”

D. Enter character“somebody”’character.
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if temp = > W @ then
play tone for 14 * beat
if val * =" @ then

digital write pin P& * to o

digital write pin P& * +to o

pause (ms) Rl

®

else

digital write pin P&e * tfo e

if digital read pin PZ ¥
insert newline

insert newline

show (without newline) string

else

kst sk sfe s sk sheosie sie sfeoske sk sk skeoste st skeosie sk skeosieosie sk sk sie skeosie st skeosieoste skeosieoste sk skt sk sosteosie skeoskeoske sk soste st stk skostote koo skoskokor sk
(26)

1. Click“Logic”—*if.true...then”

2. Keep it below the block*“show(without newline)string “somebody”

3. Enter*“Variables”—*val”

4. Leave it to the left “0”box and set to 67
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if temp * > @ then
play tone for 1/4 * beat

if N

digital write pin P& * +to o

digital write pin P& * to o
®

else

digital write pin P& * +to e

®

if digital read pin P2 v - o then

insert newline

insert newline

show (without newline) string

val =

kst sk sfe s sk sheosie sie sfeoske sk sk skeoste st skeosie sk skeosieosie sk sk sie skeosie st skeosieoste sk sieoste sk skt sk sosteosie skeoskeoske sk soste st stk skostote koo skoskokor sk
27
1. Enter “Variables”—“set temp to 0”
2. Lay down it below the“if val=67 then”and click the triangle button to set “open_doorl”

3. Enter*Logic”to get“true”’block and move it into “0” box of “set open_door1 to 0”block.
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if temp * > @ then

play tone WOT:ule for 1/4 * beat

if val = =" @ then

digital write pin P& * to °

e o2

digital write pin P& * +to e

i
®

else

digital write pin P& * to e

®

if digital read pin P2 =
insert mewline

insert newline

if val = =" @ then

set open_doorl * to true =

skt sk sk sk sk sk sk sk sk s sk sk skeoske s ke sk st sk sk sk s sk sk skeosk sk sk skeosk sk sk sk sk s sk sk skeosk skt sk sk skt sk ks sk skoskosk skosk skokesk
(28)

1. Click “Logic”—"if...true...then block

2. Go to“Variables’to move “="block into “true” box;

3. Copy“open_door1”and“true”’blocks once and respectively leave them at two sides of “=’
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e >+ @)
play tone for 1/4 * beat
if val = = @ then

digital write pin P& * +to o

pause {(ms)

digital write pin P& * to o

pause (ms) WElEA
@®

else

digital write pin P& * +to o

®

if digital read pin P2 * =¥ o then
insert newline

insert newline

show (without newline) string

if val *

set  open_doorl * to

if open_doorl =

skeosieoste sk sfe st sk sheosie sie sfeoske sk sk skeoste st skeosie sk skeosieosie sk sk sie skeosie st skeosieoske skeosioste sk skeoste sk sosteosie skeoskeoske sk skoste st stk skotote koo skoskokor sk
(29)

1. Enter“Advanced”— “Pins”— “servo write pin PO to 180”

2. Leave it below the block “if...open_door=...then"block;

3. Servo motor is linked with P11, and click the drop-down triangle button to choose “P11(write only)”, then change
180 into 120.
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if digital read pin P2 *
insert newline
insert newline

show (without newline) string 'somehod],r"

if val = =" @ then

set  open_doorl * to true =

if open_doorl * = v true * then

serve write pin P11 (write only) = to @

®
)

sk sk sk sk sk sk sk sk sk sk sk sk sk st st skostoskoskosko sk sk sk st sk sk sk skeoskeoskeosk sk sk skeoskoskoskoskoskoskokototokotkokokokokokotokokoskokoskokokoskokokoskokok
(30)
1. Go to“Basic”to move block*“pause (ms) 100”beneath the block“servo...120”
2. Cop‘“set open to true”once and click the drop-down triangle button to set“false”

3. Then keep“set open to true”’beneath““pause (ms) 100 block.
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if digital read pin P2 *
insert newline
insert newline

show (without newline) string '5nneb0d].r"

set open_doorl * to true =

if open_doorl = = true = then

servo write pin P11 (write only) = to @

pause {ms)

open_doorl * to false =

e sfe sfe sfe sfe sfe sfe she she sk sk sk ske sk sk sk sk sk sk sie sk sie ste st sfe st sfe sfe sfe she sfe sfe s sfe she she sk ske sk sk sk sk sk sk sk skt sk sie st steste st ste st sfesfeoseoseoskoskoskoskok

€1V

insert newline

insert newline

show (without newline) string

1. Duplicate and

servo write pin P11 (write only) * to @

pause {ms) WEllE
once

2. Combine this two code strings together.

3. Drag into*“else”blockthen alter*somebody”into“nobody”’and 120 into 0
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if digital read pin P2 *
insert newline
insert newline

show (without newline) string '5nneb0d].r"

set open_doorl * to true =

if open_doorl = = true = then

servo write pin P11 (write only) = to @

pause {ms)

open_doorl * to false =

O]

else
insert newline
insert newline

show (without newline) string

servo write pin P11 (write only) * to o

Complete Program

544 Chapter 6. 6. Projects



Micro:bit Starter Kit

“on start”: command block runs once to start program.Turn off LED dot matrixRotate servo
motor to 0°Initialize OLED, 128 in width, 64 in heightSet open1 to falseConnect IR receiver to
P10Set val to 0The program under the block “forever” runs cyclically.Set val to IR buttonSet
light intensity to analog signal read by P1When*“light intensity>800”is met, the next program
will be executedWhen val=70, the next program will be executedSet P8 to high level(1),
light up red LEDDelay in 5000msSet P8 to low level(1), red LED goes offWhen “light in-
tensity>800”isn't met, the program under the “else” block will be executedSet P8 to low
level(1), red LED goes offSet temp t0“300*integer read by P4+1023Clear OLED screenOLED
shows “Temperature:"OLED shows temperatureDelay in 500msWhen“temp>30”is met, the
next program will be executed“High C”last for 1/4beatWhen“val=68"is met, the next program
will be executedSet P6 to high level(1), relay is connectedDelay in 5000msSet P6 to low
level(1), relay is disconnectedDelay in 5000msWhen*“temp>30”isn’'t met, the program under
the “else” block will be executedSet P6 to low level(1), relay is disconnectedWhen the level
read by P2 is 1, the next program will be executed.OLED inserts newlineOLED inserts new-
lineOLED shows “somebody”When“val=67" is met, the next program will be executed.Set
openl to trueWhen“openi=true’the next program will be executed.Rotate servo motor to
120°Delay in 100msSet open1 to falseWhen the level read by P2 isn’'t equal to 1, the pro-
gram under the “else” block will be executedOLED inserts newlineOLED inserts newline-
OLED shows “nobody”Rotate servo motor to 0°Delay in 100ms

Click*“JavaScript”, you will view the corresponding JavaScript code:
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JavaScript u Microsoft

1 let temp = @
Search. Q 2 let light_intensity = @
222 Basi 3 led.enable(false)
=== Dasic 4  pins.servoWritePin(AnalogPin.P11, @)
5 OLED.init(128, 64)
@ Input 6 let open_doorl = false
. 7 IR_receiver.connectInfrared(DigitalPin.P18)
@ Music 8 let val = 8
9 basic.forever(function () {
© Led 18 val = IR_receiver.pressedIrButton()
CI OLED 11 light_intensity = pins.analogReadPin(AnalogPin.P1)
12 if (light_intensity > gee) {
) 13 if (val == 7@) {
il Radio 14 pins.digitalWritePin(DigitalPin.ps, 1)
15 basic.pause(58e8)
C' Loops 16 pins.digitalWritePin(DigitalPin.Ps, @)
. 17 1
3(: Logic 18 } else {
— . 19 ins.digitalWritePin(DigitalPin.P2, @
= Variables . ? g e !
}
@ Math 21 temp = 38@ * pins.analogReadPin(AnalogPin.P4) / 1823
at 22 OLED.clear()
— . 23 OLED.writeString("Temperature:")
= IR_receiver 24 OLED.writeNum(temp)
25 basic.pause(5e8)
I v Advanced 26 if (temp > 38) {
27 music.playTone(523, music.beat(BeatFraction.Quarter))
28 if (val == 68) {
29 pins.digitalWritePin(DigitalPin.P6, 1)
3e basic.pause(5@88)
31 pins.digitalWritePin{DigitalPin.P6, ©)
32 basic.pause(5ea)
33 1
34 } else {
35 pins.digitalWritePin({DigitalPin.P&, 8)
36 i
37 if (pins.digitalReadPin(DigitalPin.P2) == 1) {
38 OLED.newLine()
39 OLED.newLine()
40 OLED.writeString("somebody™)
a1 if (val == 67) {
42 open_doorl = true
43 if (open_doorl == true) {
44 pins.servolritePin(AnalogPin.P11, 128)
45 basic.pause(lee)
46 open_doorl = false
47 1
48 T
49 } else {
58 OLED.newLine()
51 OLED.newLine()
52 OLED.writeString("nobody™)
53 pins.servolWritePin(AnalogPin.P11, @)
54 basic.pause(lee)
55 }
56 1)
57

Then click drop-down triangle button to select*Python”to see the Python language code:
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m Microsoft
1 temp =8
Search Q 2 light_intensity = 8
2 RBasi 3 led.enable(False)
=== Dasic 4 pins.servo_write_pin{AnalogPin.P11, &)
® | 5 OLED.init(128, 64)
nput 6 open_doorl = False
. 7 IR_receiver.connect_infrared(DigitalPin.P1@)
@ Music 2wl e
9
© Led 186 def on_forever():
|:| OLED 11 global val, light_intensity, temp, open_doorl
12 val = IR receiver.pressed ir button()
I Radi 13 light_intensity = pins.analog_read_pin(AnalogPin.P1)
il Radio 14 if light_intensity » see:
c L 15 if val == 78:
oops 16 pins.digital write_pin(DigitalPin.P8, 1)
. 17 basic.pause(5e88)
x: Logic 18 pins.digital write_pin(DigitalPin.P8, 8)
= Variabl 19 else:
= Variables 20 pins.digital write_pin(DigitalPin.P8, @)
@ Math 21 temp = 388 * pins.analog read pin(AnalogPin.P4) / 1823
at 22 OLED.clear()
— L 23 OLED.write_string("Temperature:")
= IR_receiver 24 OLED.write_num(temp)
25 basic.pause(5e8)
I & Advanced 26 if temp > 38:
27 music.play_tone(523, music.beat(BeatFraction.QUARTER))
28 if val == 68:
29 pins.digital_write_pin(DigitalPin.P6, 1)
38 basic.pause(5@e8)
31 pins.digital_write_pin(DigitalPin.P6, @)
32 basic.pause(5ea)
33 else:
34 pins.digital write_pin(DigitalPin.P6, @)
35 if pins.digital read_pin(DigitalPin.P2) == 1:
36 OLED.new_line()
37 OLED.new_line()
38 OLED.write string("somebody™)
39 if val == &67:
49 open_doorl = True
41 if open_doorl == True:
42 pins.servo_write_pin({AnalogPin.P11, 128@)
43 basic.pause(188)
44 open_doorl = False
45 else:
46 OLED.new_line()
47 OLED.new_line()
48 OLED.write string("nobody™)
49 pins.servo_write pin(AnalogPin.P11, &)
1] basic.pause(l08)
51 basic.forever{on_forever)
52

6. Test Results
Wire up through the connection diagram, upload code, power on.

OLED display module will display the ambient temperature and if there is person around. When the light intensity is

weak, and press on IR remote controlRed LED will be on.

When the temperature is greater than 30°Cpassive Buzzer rings and press relay drive motor rotates
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When PIR motion sensor detects people aroundOLED display module shows*‘somebody”, then pressaservo motor
rotates from 0° to 120°on the contrary, ‘nobodyappears upand servo motor rotates from120° to 0°.
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SEVEN

1. Keyestudio official website:

http://www.keyestudio.com/

2. Download program code, CoolTerm and driver:

https://fs.keyestudio.com/KS4007-4008
3. CoolTerm program:

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

4.Micro:bit online programming:

https://makecode.Micro:bit.org/

7. RESOURCES
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