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1. Description

With the popularity of programming like Python, a large number of
parents enrol their children in STEM lessons to stimulate their interest and

creativity.
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MicroPython is a tiny open source Python programming language
interpretor that runs on small embedded development boards. With
MicroPython you can write clean and simple Python code to control
hardware instead of having to use complex low-level languages like C or

C++ (what Arduino uses for programming).

To make you have a better understanding of Python, we provide test code

and projects.

Launched by KEYES group, Keyestudio micro:bit smart car integrates
obstacle avoidance, line tracking and IR and Bluetooth control. It is made
up of DC geared motors, wheels , sensors and acrylic boards. In addition, it
cooperates a passive buzzer with music play function, 4 pcs WS2812RGB
LEDs and 2 pcs RGB lights.

We believe that your imagination and creativity can be stimulated through
DIY smart car and acquire how to code through Makecode, a new method

to program.

2. Specification
Connector port input: DC 6V---9V

Operating voltage of drive board system: 5V


https://www.micropython.org/
https://www.python.org/
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Standard operating power consumption: about 2.2W

Maximum power: Maximum output power is 12W

Motor speed: T00RPM/Tmin

Working temperature range: 0-50°C

Size: 120*120*120mm

Environmental protection attributes: ROHS

3. Kit

Components

# Model

QTY

Picture

0 | Micro:bit main board is Not Included in KS4014 Kit

Micro:bit main

Driver Shield

0 board is Included 1
in KS4024 Kit
Keyestudio
1 Micro:bit 1
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Keyestudio Quick
2 Connectors 1

IR Receiver

Keyestudio Quick
3 Connectors Line 1

Tracking Sensor

Keyestudio Quick
4 Connectors 1

Ultrasonic Sensor

Micro USB Cable

5 1
AM/MKS5P(micro)
Keyestudio JMFP-4
6 1
17 Key
Keyestudio

Baseplate for Smart

Small Turtle Robot

V2.0
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Keyestudio Round
2
Board
Keyestudio Acrylic
3
Top Board
Micro:bit Fixed
4
Mount
Keyestudio Quick
5 | Connectors 12FN20
Motor A "j é
Keyestudio Quick s
6 | Connectors 12FN20
Motor B
N20 Motor White
7
Mount
8 Car Wheels
9 Universal Wheel ®J @
Dual head
10
JST-PH2.0MM-5P
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Dupont Line

Dual head

11 | JST-PH2.0MM-4P 1

Dupont Line

Dual head

12 | JST-PH2.0MM-3P 1

Dupont Line

Dual head

13 | JST-PH2.0MM-2P 2

Dupont Line

18650 2-Slot
14 | Battery Holder with 1

15cm Lead
Nuts/Screws
M2*12MM Round S
1 : L
Head Screws 1111
M2 Nickel Plated
2 6 8666606
Nuts
; | M¥OMMRound ) TITTTTTTTY
Head Screws TTTTTTTTTY
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M3*8MM Round 1717

4 8 ) B B B

Head Screws Ti Ti Ti Ti
M3*10MM Flat

Head Screws

M3 Nickel Plated
6 12 elelelelelelelelelelele

Nuts

T,
i,
I
I

M3*15+6MM Hex

R
Ig v g inga -
S

R

\l
I
.

—

Copper Bush

Dual-pass

8 M3*12MM 4 1111

Hex Copper Bush

Dual-pass

9 M3*40MM Hex 4

Copper Bush
Tools
3*40MM
1 1 B G ]
Screwdriver
Black Ties o
3 5 o
3*100MM o=




Ml
o

www.keyestudio.com

18650 Battery

(not included)

4.1 Comparison between V2.0 & V1.5

10
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Micr? USB

Front

Touch sensitive logo Microphone

- LED indicator
- Hole for microphone input

LED matrix 5x5

User buttons

Analogue/Digital I/0
- Muxable to SPI, UART, 12C

- Notched pads for crocodile clips
- Holes for banana plugs

External supply

- Regulated 3.3V in or
battery out

Edge Connector

Power indictator USB activity indictator

Back

Battery connector

»

\_yss .. 5 - JST connection for 3V
. ; W=
Nordic nRF52833 | -~ Reset/power

button

{ ’ agE ¢

_gpeme (O
STLSM303AGR — e i ro bit M “NXP KL27Z

(“\, ¢ H - USB interface chip

Micro:bit main board V2.0

11
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( reset button)

(USB connector)

(radio & Bluetooth antenna)

25 LED lights

processor

e vy fme sl

| microibit. e«

l\(edge connector for accessiries)/)

Micro:bit main board V1.5

12
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More details:

PROCESSOR

MEMORY

INTERFACECHIP

MICROPHONE

SPEAKER

TOUCH

EDGE
CONNECTOR

12C

WIRELESS

POWER

CURRENT
AVAILABLE

MOTION
SENSOR

PROGRAMMING
SOFTWARE

SIZE

PSS, LN

Micro:bit.- s e

V1.5

Nordic Semiconductor
nRF51822

256KB Flash, 16KB RAM

NXP KL26Z, 16KB RAM

N/A

N/A

N/A

V2

Nordic Semiconductor
nRF52833

512KB Flash, 128KB RAM

NXP KL27Z, 32KB RAM

MEMS microphone and
LED indicator

On board speaker

Touch sensitive logo

25pins,PWM,12C,SPI and Extension interface.
3 ring pins for connectin crocodile clips/banana plugs.

3 dedicated GPIO

Shared (mux) 12C bus

2.4GHz Radio/BLE Blutooth 4.0

Micro USB 5V power supply,

3V port or battery power supply

90mA

ST LSM 303

4 dedicated GPIO

Notched for easier connection

Dedicated 12C bus

2.4GHz Radio/BLE Blutooth 5.0

Micro USB 5V power supply,

3V port or battery power supply
LED Indicator, Power off (push and

hold power button)

200mA

C++, Makecode, Python, Scratch

5cm(W) x 4cm(H)
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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 becomes darker, 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-quide/overview/

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

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

14
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»

NO| ’v

L SDA
e S - 12C1 |

GHD

+3v3

v;

MOSI

miso SPI1
SCK

P2

Reserved: accessibility P12

BUTTONE md o1
LED Col 5 IANALOG!N 1 P10

P9
P8

[ANALOGIN_ HE 2

LED Col 2

— I
ﬁ
e Llencolt

.—{ LED Col 3 HANALOGEN m

15
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Browse the official website for more details:

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

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

4.3 Notes for the application of Micro:bit main board V2.0

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

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

c. 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 5V, a Micro: Bit expansion
board is required.

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

data about sensors maybe wrong.

16
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e.The battery port of 3V cannot be connected with battery more than 3.3V
or the main board will be damaged.

f. 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.

5. 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.

You have to install the driver of micro:bit if it" s your first time to use
micro:bit.

Download link: https://fs.keyestudio.com/KS4014Driver

You could download driver file ( 8mbedusb 202064 1212exe ) jn the

2. Install Microbit Diriver fOIder.

17
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Connection of Micro:bit and Turtle Smart Car

Pins of Components of Keyestudio
Micro:bit | micro:bit Robot Car

PO Passive Buzzer

P1 Trig (T) of ultrasonic sensor

18
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P2 Echo (E) of ultrasonic sensor

P8 4 pcs WS2812RGB

P11 IR Receiver

P14 Left TCRT5000 IR tubes of line tracking sensor
P15 Middle TCRT5000 IR tubes of line tracking sensor
P16 Right TCRT5000 IR tubes of line tracking sensor
Supply Power

This smart car is powered by 2pcs 18650 batteries. And battery holder is
chargeable.

Note: battery is not included.

1. Install baseplate and line tracking sensor

19



pv4
o

www.keyestudio.com

Note: we screw out the two self-locking screws first, and install universal
wheel on V2.0 baseplate with these screws(don’ t screw too tightly)

Make the side printed “Keyes” downward.

20
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M2:x6MM

self-tapping screw

M3 Nickle plating nut

;\M3*8MM round—-head screw

22
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M3#8MM flat head screw

M2 Nickle plating nut

I : M3 Nickle plating nut
M2%12MM round-head screw - E .

24
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3. Assemble Car Wheels and Dual-pass Hex Copper Bushes

25
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M3*6MM round-head screw

e X\

M3*#40MM dual-pass hex copper pillar

27
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2. Install Ultrasonic Sensor

28
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M3%8MM round-head screw

(@

30
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3. Mount the Middle Board and IR Receiver

31
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Note: make the side printed “Keyes” upward when installing the middle

board.

32
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EU[B*IZMM dual-pass copper pillar

|M3 Nickle plating nut

M3#6MM round-head screw| ;

33
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M3*%6MM round-head screw

!
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4. Install micro:bit TB6612 Motor Driver Shield

36



pv4
o

www.keyestudio.com

37






b4

www.keyestudio.com

5. Install Top Board

39
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M3*6MM round-head screw

41
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6. Install Micro:bit Board

42
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Micro:bit main board

43
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Wiring Up
We need an additional 3P wire to connect IR receiver.

Black line is connected to G (-) , red wire is connected to 5V (+)

44
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Battery Motor Motor Line Ultrasonic
Holder A(Left) B(Right) Tracking IR Receiver Module
Sensor
Driver 7-12V IN
Shield (+-) A1 B1 P16 P15 P14 P115VG P2 P15VG
5V G

45
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7. Python
What is MicroPython?

MicroPython is a tiny open source Python programming language
interpreter that runs on small embedded development boards. With
MicroPython you can write clean and simple Python code to control
hardware instead of having to use complex low-level languages like C or

C++ (what Arduino uses for programming).

The simplicity of the Python programming language makes MicroPython
an excellent choice for beginners who are new to programming and
hardware. However MicroPython is also quite full-featured and supports
most of Python's syntax so even seasoned Python veterans will find

MicroPython familiar and fun to use.
More details please log in official micro:bit website:

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

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

on.html

49
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Python has two types of editors (web version and offline version)

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

& micro:bit

Script Name

| microbit

display.scroll('Hello, World!")
display.show(Image.HEART)
sleep( )

2. The other one is the offline compiler tool ----- Mu' iilu

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

Mu

Official Website: https://codewith.mu/

Mu, a Python code editor, is suitable for starters.

Mu program only works on 32-bit and 64-bit Windows7, 8 and 10. Make
sure your computer update.

Mu doesn’ t support 32-bit Windows. The latest version is Mu 1.1.0-beta 2

50
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1. Download Mu
Click “This PC" and right- click to select Properties to check the version of

your computer.

B | [ || = ThisPC

Computer View

. v 4 I ThisPC

[
3 Quick access ~ Folders (7)

s Creative Cloud Files 30 Objects

@ Onelrive

i Documents
[ This PC _ A _

¥ Metwork e

E; Manage
Pin to Start

Map network drive...
Open in new window
Pin to Cuick access

Disconnect network drive...

Add a network location
=

Delete bf 226 GB

Rename

Below is shown system type of your computer.

51



Ml
o

www.keyestudio.com

4 Ed 5 Control Panel » System and Security » Systemn

Contrel Panel H : i i
e TR Heme View basic information about your computer

®) Device Manager Windows edition
G Remuote settings Windows 10 Home
G System protection 2 2018 Microsoft Corporation, All nghts reserved.
vanced system settings
@ Advanced sy ing
Systemn
Processor: Intel(R) Core(TM) i5-7200U CPU @ 2.50GHz 2.70 GHz

Installed memery (RAM):  8.00 GB (7.73 GE usable)

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

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

Download Mu

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

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

-m Windows Installer
. Instructions

Mac OSX Installer

' Download Instructions

P Python Package (Linux or Native Python)

Instructions

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

corresponding version of Mu.

52
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+|ﬂ“ % | Downloads
Home Share View

4 { » ThisPC » Windows10 1508 (C:) + Users » Administrator *» Downloads

= MName Date modified Type
#F Quick access

B Desktop
; Downloads

E] Documents

~ Today (1)
ﬁE—r‘ Mu-Editor-Wingd-1.1.0b2 372472021 2:22 PM

% % N %

& Pictures
B This PC
_J 30 Objects
B Desktop
E] Documents
; Downloads
J& Music
&= Pictures
B e v £
1 item

Mac OSX: https://codewith.mu/en/howto/1.1/install macos

Windows 10

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

Windows Installer ...

O ¥
7]

Search D...

Size

148,665 KB

53


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

Ml
o

www.keyestudio.com

Windows protected your PC

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

Then click “Run anyway” .

54
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Windows protected your PC

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

mu_2018-06-19 10 25 master a132d40 &dbite

e

App:

Publisher: Unknown publisher

e
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- X

5 Mu Editor 1.1.0b2 Setup

Please read the Mu Editor 1.1.0b2 License
Agreement

GNU GENERAL PUBLIC LICEMSE ~
Version 3, 29 June 2007

Copyright (C) 2007 Free Software
Foundation, Inc. <http:ffsf.orgf>

Everyone is permitted to copy and
distribute verbatim copies

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

Preamble

The GNU General Public License is afree,

|+*] Waccept the terms in the License Agreement

Print Back Install Cancel

#5 Mu Editor 1.1.0b2 Setup

Installing Mu Editor 1.1.0b2

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

Status: Copying new files

Bach MNext Cancel
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After it is installed, click “finish” .

5 Mu Editor 1.1.0b2 Setup -

Completed the Mu Editor 1.1.0b2 Setup
Wizard

Click the Finish button to exit the Setup Wizard.

Start Mu

Next, find it according to the following picture

57
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Recently added

ra Mu Editor

&

@ D Viewer

Alarms & Clock

Audacity

Calculator

Calendar

Camera

Candy Crush Friends

Connect

elicenser

Farm Heroes Saga

Faodhacl Lk

£ Type here to search - O

Productivity

>

Microsoft Edge

Explore

Microsoft Store

Q

Solitaire

Photos

Partly Sunny
9 o

London

Microsoft To...

58
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Its main interface is shown as follows:

@ Mu1.0.3 - untitled - m] X
¥ |
rF(+) &) &)s)3D)E) MW () QG ) (&) 2)(O
Mode New Load Save Flash Files REPL Plotter Zoom-in  Zoom-out Theme Check Help Quit
untiled 3
1 # Write your code here :-)
2
Microbit 0

1. Description:

Prepare a Micro:bit board and USB cable. Next we will conduct a basic

experiment that a heartbeat pattern flashes on micro:bit board.

2. Experimental Preparation:

59
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(1) Connect micro:bit to computer with USB cable

(2) Open the offline version of Mu

2. Test Code

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

rl(+)(2) (L) (o) @ (@) (a)(c)

1

2 11O

Mode New Load Save Flash Files REPL Plotter Zoom-n Zoom-out Theme Check Help Quit
untitlel

% Write YOur ® select Mode

o Please select the desired mode then dick "OK”", Otherwise, dick "Cancel”, /

SSC M dafruit CircuitPython
Wl Uze CircuitPython on Adafruit's line of boards.

@ BBC microzbit
Write MicroPython for the BEC micro:bit.

@,@ Pygame Zero

Make games with Pygame Zero.

ﬂ Python 3

Create code using standard Python 3.

Change mode at any time by dicking the "Mode™ button containing Mu's logo. 1

Tap “Load” , select “microbit-Heartbeat.py” file and click “open”
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File Type

Route

File Name

Python

file beat

../Python Code/8.1: Heart

microbit-Heart beat.py

@ Mu 1.0.3 - untitled

= O *
s i
P+ o)BE M @) (Q)G) () ?2)0
Mode New Load Save Flash Filles REPL Plotter Zoom-in  Zoom-out  Theme Check Help Quit
untitted ¥
1 # Write yolr code here :-)
2
Microbit o
@ Open file =
1 <« 4.Python tutorial * Python Code » 6.1: Heartbeat v | & Search 6.1: Heartbeat
Organize « Mew folder =z - [TH 0
I Desktop e Marne Date modified Type Size
¥ Downloads ¢ [ microbit-Heartbeat.py 9/3/2020 2:14 PM PY File 1KB
E] Documents
&= Pictures o+ o
= This PC
_J 3D Objects
[ Desktop
E] Documents v 3|

File name:

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

“microbit-Heart beat.py” into it.

O
X

| @ Mu1.03 - unitled -
() () (2) (&) (&) (@) (m) ()| (@) (@) (¢)|(&)(?)(®

Mods New load Save Flash Files REPL Plotter | Zoom-in Zoomout Theme | Check Help  Quit
untited 3¢

E} + Copy
<
]
RS .
= Microbit o
P
o ) =t
(| + | 6.1: Heartbeat QJ = O *
i
Home Share v’iewb 0
<« » 'T‘I <« 4.Python tuterial Python Code » 6.1: Heartbeat [} Search &.1... 0@
. . o microbit-Heartbeat
# Quick access 3. Python File
[ Desktop # 130 bytes
-" Downloads o+
:;j Documents o+
[&=] Pictures o
K50426--Python Ced
mscratch-gui
ru carde i
litem  1item selected 130 bytes Bz =

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

and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Heartbeat.py - O *

P (+)(x)(&)|(& m) (&) (&) (&) (¢)[|(d)(2)(D
Mode MNew Load Save Flash Files REPL Plotter | Zoomrin  Zoomrout Theme | Check Help  Quit
untited ™ microbit-Heartbeat.py

from microbit dimport *

display.show(Image . HEART)

...

1
2
3 while True:
.
5 sleep(zaa)

display.show(Image.HEART_SMALL)

,,,,,,

Microbit ﬁ
The following is a list of built-in images. If you are interested, you can

select one of the following built-in images to replace the "Image. HEART" in

the function show () in the figure above.

Image.HEART

» Image.HEART SMALL
* Image.HAPPY

« Image.SMILE

« Image.SAD

* Image.CONFUSED

« Image.ANGRY

« Image.ASLEEP
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Image.SURPRISED

Image.SILLY

Image.FABULOUS

Image.MEH

Image.YES

Image.NO

Image.CLOCK12, Image.CLOCK11, Image.CLOCK10, Image.CLOCKO,
Image.CLOCKS, Image.CLOCK7, Image.CLOCK®6, Image.CLOCKS,
Image.CLOCK4, Image.CLOCK3, Image.CLOCKZ2,Image.CLOCK1

Image. ARROW _N, Image.ARROW_NE, Image.ARROW E,
Image. ARROW _SE, Image.ARROW S, Image.ARROW SV,
Image. ARROW_W, Image. ARROW_NW

« Image.TRIANGLE

« Image.TRIANGLE_LEFT

» Image.CHESSBOARD

* Image.DIAMOND

« Image.DIAMOND SMALL

« Image.SQUARE

» Image.SQUARE SMALL

* Image.RABBIT

* Image.COW

« Image.MUSIC_ CROTCHET
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Image.MUSIC_QUAVER
« Image.MUSIC_QUAVERS
« Image.PITCHFORK

« Image.PACMAN

* Image.TARGET

» Image.TSHIRT

« Image.ROLLERSKATE

« Image.DUCK

* Image.HOUSE

« Image.TORTOISE

« Image.BUTTERFLY

« Image.STICKFIGURE

* Image.GHOST

« Image.SWORD

« Image.GIRAFFE

» Image.SKULL

« Image.UMBRELLA

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

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-Heartbeat.py - O x

|n+_g¢,m-'v'- ) (a) (¢) (w)(?)(o
Mode New Loed Save Flash | Files REPL Plotter | Zoomrin  Zoomrout Theme | Check  Help  Quit

untited ™ microhit-Heartbeat.py

from microbit dimpert *

display.show(Image.HEART)

1
2
3 while True:
.
5 slesp(50a)

display.show(Image.HEART _SMALL)

slesp(500)

Microbit ﬂ'

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

Click “Flash” to download code to micro:bit.
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@) Mu 1.0.3 - microbit-Heartbeat.py - O ped

r)|(+) (&) (&) (@) ()| (&) (&) (&)|()(?)(D

Maode Mew Losd Save Flzsh Files REPL Plotter Zoom-in  Zoom-out  Thems Check  Help Quit

untited *  microbit-Heartbeat.p
1 from microbit dimport »*

2
1 while True:
4 display.show(Imags.HEART)
5 slesp(586)
5 display.show(Image . HEART_SHMALL)
7 slesps(500)
o |
Copied code ento micro:bit. Microbit o

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

will be displayed on REPL window, as shown below:

@ Mu 1.0.3 - microbit-Heartbeat.py = O x

M| Q) (&) («-4)(2)(O

Plotter | Zoom-in  Zoom-out Theme | Check Help Quit

E(+) (L) (&) &)=

Made Mew Losd Save Flash  Files

untited ™ microbit-Heartbeat.py X
1 from microbit dimport

2

3 while True:

4 display.show(Image.HEART)

5 slesp(508)

8 display.show(Image .HEART _SMALL)
7 slesps(500)

a

BBC micro:bit REPL
MicroPython v1.9.2-34-gd&d4154c73 on 2017-09-01; micro:bit v1.0.1 with nRF51B22 Pay
Type "help()" for more information.
e}
*»>» Traceback (most recent call last):
File "__main__", line 7, in <module>
MameError: name 'sleeps' s not defined
MicroPython v1.9.2-34-pgd&d154c72 on 28017-09-01; micro:bit v1.0.1 with nRF51B22
Type "help()" for more information.
e e } ~
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Click “REPL" again to turn off REPL mode, then you could refresh new code.
To make sure code correct, you only need to tap “Check” . The errors will be

shown on the window.

@ Mu 1.0.3 - microbit-Heartbeat.py — O >

P (+)(2)2)|(6)®) (=) )| (@) (@) (¢) |[e)(?) (o
Mode New Load Save Flash Files REFL Plotter Zoom-in  Zoom-out  Theme Check § Help  Quit

untited ™  microbitHeartbeat.py ¥ t

from microbit dimport »

display.show({Image.HEART)
slesp(500)
6 display.show(Image . HEART _SMALL}

sleeps(500)

1
2
3 while True:
.
5

| + undefined name 'sleeps'

Modify the code according the prompt and click “Check”
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@ Mu 1.0.3 - micrebit-Heartbeat.py

r(+) (2 (&) (&) B (=) (w

Made New  Load Save Flzsh Files REFL Plotter

untiled *  micobit-Heartbeat.py
from microbhit dmport »

display.show(Image . HEART)

1
2
3 while True:
.
5 sleep(5@6)

sleep(560)

Awesome! Zero problems found.

display.show(Image . HEART _SMALL)

- O d

Q & | 2O

Zoom-in  Zoom-out Theme |fCheck ] Help  Quit
Microbit ﬂ-

More tutorials, log in website please:https://codewith.mu/en/tutorials/

Test Result:

After testing, click “Flash” and download code to micro:bit, plug in power

with USB cable. The micro:bit board shows “®" and “Ed" in loop way

Code Explanation:

from microbit import *

Import the library file of micro: bit

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

display.show(Image.HEART)

micro: bit shows "e”
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sleep(500)

Delay in 500ms

display.show(Image.HEART SMALL)

micro: bit displays “Ed”

1. Description:

Micro:bit motherboard consists of 25 light-emitting diodes, 5 pcs in a

group. They correspond to x and y axis. Then the 5*5 matrix is formed.

Moreover, every diode locates at the point of x and y axis.

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

instance, set coordinate point (0, 0) to turn on the LED at row 1 and column

1; light up LED at the row 1 and column 3, we could set (2, 0) and so on.
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2. Experimental Preparation:
(1) Link micro:bit board with computer via USB cable.

(2) Open the offline version of Mu

3. Test Code

Enter Mu software and open the file “microbit-Light Up a Single LED” to

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

Type Route File Name

Python |../Python Code/6.2: Light Up a | microbit-Light Up a Single
file Single LED LED.py

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

words and symbols must be written in English)
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@ Mu 1.03 - microbit-Light up an LED.py = O *

r°)(+)()(d)(o) (D) (=) () (R) (&) (&) (d)(?)(D

Made Mew  Load Save Flash Files REPL Plotter | Zoomrin  Zeom-out Theme | Check  Help  Quit

microbit-Light up an LED.py 2
1+ from microbit dimport »

2
3 wall = "MREEEE " RE0! ]
4+ val2 = BraeEge: )
s val3 = MNEEEee: "MeeEaE: )
8
7 while True:
3 display.show(vall)
g slesp(500)
1 display.show(valz)
1 slespisoa)
display.show(val2)
slesp(5a8)
A dizplay.show(vali)
5 slesp(500)
16

Microbit 0
Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.

@ Mu1.0.3 - microbit-Light up an LED.py — O *

r(+)(L)(&)|d)B)@) (W) (&) (&) (&) [(H)(?)(O

Mode New load Save Flash  Files REPL Plotter | Zoomrin  Zoomrout Theme | [Check § Help  Quit

microbit-Light up an LED.py 2
1 from microbit import »

&
1 vall = Image("09000:""008R6:""000E0:""E
s walz = Image("d e @ trar
s wval3 = Image("0eaR0:""00060:""E0000: "0
]
» while True:
a display.show(vall)
3 sleep(508)
10 display.show(val3)
1 sleep(58a)
display.show(valz)
e sleep(50a@)
14 display.show(vals)
slesp(50a8)
15

72



Ml
o

www.keyestudio.com

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

download code to micro:bit board.

@ Mu 1.0.3 - microbit-Light up an LED.py = O x

B (@) () (@) (&) (&) |(u)(2)(D

Files REPL Plotter | Zoomein  Zoomrout Theme | Check Help  Quit

~)(+)(L) (&
Mode Mew Load Save

microbit-Light up an LED.py 3
from microbhit \dimport »

1

2

3 vall = Image("@ "@ QEEEA:")
+ wvalz = Image( Ly
s val3 = Image("0RG0A:""00RE0:""0RRG0:""EEARE """ 0EERE ")

while True:

a display.show(vall)
3 sleep(506)
10 display.show(val3)
1 slesp(500)
12 display.show(val2)
a slesp(580)
14 display.show(val3)
15 slesp(560)

4. Test Result:
After downloading code, plug in power with USB cable, you will see the

LED at(1,0) flashes for 0.5s then the LED at (3,4) blinks for 0.5s, in loop way.

5.Code Explanation:

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

vall = Set Image() to val1
Image("09000:""00000:""00000:""0 | Set pixel of LED on micro:bit to the
0000:""00000:") value in 0~9
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val2 =
Image("00000:""00000:""00000:""0
0000:""00090:")

val3 =
Image("00000:""00000:""00000:""0
0000:""00000:")

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

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

Set Image() to val2

Set Image() to val3

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

display.show(val1)
sleep(500)
display.show(val3)
sleep(500)

LED at (1,0) blinks for 0.5s

display.show(val2)
sleep(500)
display.show(val3)
sleep(500)

LED at (3,4) flashes for 0.5s

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

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

1. Description:

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

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

and character strings.
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2. Experimental Preparation:
(1) Link micro:bit board with computer via USB cable.

(2) Open the offline version of Mu

3. Test Code
Code 1:

You could open “Code-1.py” file to Import code (How to load the project

code?)
File Route File Name
Type
Python | ../Python code/8.3: 5x5 LED Dot microbit-Code-1.py
file Matrix

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-3:5 LED Dot Matrix-1.py

r(+))(&)le)B®=) () () (@) (&
Made MNew Load Save Flash Files REPL Plotter | Zoomein  Zoomout  Theme

microbit-5=5 LED Dot Matrix-1.py 2

from microbit dimport »

val = Image("e@986:""009080:

1
2
3
4
5:

dizplay.show(val)

vl

Check

?

O

Help  Quit

Microbit 'ﬂl

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

underlines and cursors are shown.

@ Mu 1.0.3 - microbit-5:5 LED Dot Matrix-T.py *

) (+)(L) (&) (S m) (A | (@ Q) (&
Made New Load Save Flash Files REPL Plotter | Zoomrin  Zoomrout  Theme

microbit-5x5 LED Dot Matrix-1.py * 2

from microbit \import

val = Image("E69008:""00900:

1
2
|
4
s display.showi{val)

L]

IEG:"MMEe990

?

O
Cruit

Help

Microbit 'nl

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-3:x 5 LED Dot Matrix-1.py

Files

=) ()| (@) (a) (¢

REPL Plotter

F (+) (L)X |S
Mode

New  Load Save Flash Zoom-in  Zoomrout  Theme
microbit-5x5 LED Dot Matrix-1.py

1 from microbit import »
2
a val =
.
5

display.show{val)

&

Code 2:

Image("0@900:""GE9EA:""90909:""A9990:

) (?2)(O

Check Help  Quit

B clcl=TeTe R

Enter Mu software and open “Code-2.py “file to import code (How to load

the project code?)

File Route File Name
Type
Python |../Python code/8.3: 5x5 LED Dot microbit-Code-2.py
file Matrix

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

words and symbols must be written in English)
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@ Mu 1.0.3 - micrabit-5=5 LED Dot Matrix-2.py — O >

e (+)(2)(&)(&)@)(=)(M) (&) (@) (&) (4)(2)(O
Mode New Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-5:5 LED Dot Matrix-2.py 2

1 from microbit dmport »

z val = Image("00906:"'"60906:""90969:""89996:""069066")

s display.show{'1")

s slesp(5006)

s display.show('2")

s slesp(560)

7 display.show('3")

s sleep(500)

s display.show('4")

w  slesp(5686)

1w display.show('3")
slesp(560)
display.show(wval)

s slesp(580)
display.scroll("hello!l"™)
slesp(2a0)

v display.show(Imags.HEART)

w  slesp(5600)

w display.show(Image.ARROW_NE)

n  slesp(500)

n  display.show(Image.ARROW_SE)

n  slesp(580)

n display.show(Images.ARROW_SW)

# slesp(580)

= display.show(Image.ARROW_NW}

x  slesp(506)

z display.clear()
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Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.

@ Mu 1.0.3 - microbit-3=3 LED Dot Matrix-2.py

P+ 2 S5

microhit-525 LED Dot Matrix-2.py X

1+ from microbit {import *

: val = Image("0O200:""00900:""I0909:""09990:""A0900")

3 display.show('1l")

s sleep(5608)

s display.show('2")

s sleep(500)
display.show( '3")

s sleep(508)

s display.show('4")

w sleep(5608)

u display.show('5"')
sleep(508)
display.show(val)

u sleep(56008)

s display.scroll({"helle!l")

5 sleep(200)

v display.show{Image.HEART)

w sleep(5608)

v display.show({Image.ARROW_NE}

a sleep(5608)

x display.show(Image.ARROW_SE;

»  sleep(500)
display.show({Image.ARROW_SW)
sleep(506)

= display.show({Image.ARROW_NW}
sleep(500)

display.clear()

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

download code to micro:bit board.

M) (@) (&

Mode MNewr Load Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme

]

Check

Help Quit

Microbit 'a'
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@ Mu 1.03 - microbit-5:5 LED Dot Matrix-2.py - O X

rF)(+) L)) (=])(Mm) () (Q) (C)|()(2)(D

Mode New  Load  Save Flash Fles  REPL Plotter | Zoom-n Zoom-out Theme | Check Help Quit

microbit-5x5 LED Dot Matrix-Z.py X

1 from microbit import *

: val = Image("6090B:""GR96G:""90909:""09990:""00980")

3 display.show('1')

4+ slesp(500)

s display.show('2")

& sleep(500)

;7 display.show('3")

s sleep(506)

s display.show('4")

w sleep(508)

v display.show('5")
slesp(566)
display.show(val)

w sleep(500)

s display.scroll("helle!l™)

s sleep(208)

v display.show(Image.HEART)

w  sleep(568)

v display.show(Image.ARROW_NE)

m  Sleep(500)

a1 display.show(Image. ARROW_SE)
slesp(500)
display.show(Image.ARROW_SW)
sleep(5006)

= display.show(Image.ARROW_NW)
slesp(506)

display.clear()

4. Test Result:

Download code 1 to micro:bit and keep USB cable connected , we will see

the icon.
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Download code 2. Micro: bit starts showing number 1, 2, 3, 4, and 5, then

cyclically displayﬂ, “Hello!" , m H n n

patterns.

5.Code Explanation:

from microbit import *

Import the library file of

micro: bit

val =
Image("09000:""00000:""00000:""00000:""000
00:")

Set Image() to variable val

display.show(val)

micro:bit shows “—"

display.show('1")

micro:bit shows “1”

sleep(500)

Delay in 500ms

display.scroll("hello!")

micro:bit scrolls to show

“hello!”

display.show(Image.HEART)

micro:bit displays “®"

pattern
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display.show(Image.ARROW_NE) micro:bit shows
display.show(Image.ARROW SE) “Northeast” arrow
display.show(Image.ARROW SW) micro:bit displays
display.show(Image. ARROW_NW) “Southeast” arrow

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

“Northwest” arrow

display.clear() The LED dot matrix of

micro:bit clears

6. Reference:

display.scroll() : scroll to display the value on screen. If the value is integer
or float, transfer it into character string via str () .

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

More details, please refer to

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

The button can control the on and off of the circuit. The button is attached
to the circuit. The circuit is disconnected when the button is not pressed.
The circuit is connected as soon as it is pressed, but it is disconnected after
being released.

Both ends of button are like two mountains. There is a river in between.
The internal metal piece connect the two sides to let the current pass, just

like building a bridge to connect the two mountains.

Micro:bit board has three buttons, the reset button on the back and two
programmable buttons on the front. By pressing these buttons, the

corresponding characters will be displayed on dot matrix.

2. Experimental Preparation:

(1) Link micro:bit board with computer via USB cable.

(2) Open the offline version of Mu
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3. Test Code
Code 1:

Open the file “Code 1.py“ in Mu software, (How to load the project code?)

File Route File Name

Type

Python |../Python Code/8.4: Programmable microbit-Code-1.py

file Buttons

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit-Pragrammable Buttons-1.py = O X

P (+) (&) (&))@ @) () (@) (@) (&)|(4)(?)(0
Mods Mew  Load Save Flash Files REPL Plotter | Zoomrin  Zoomout Theme | Check Help  Quit

microbit-Programmable Buttons-1.py  #
from micrabit {import »

if hutton_a.is_pressed():

: display.show("A"™)

elif button_a.dis_pressed() and button_h.dis_pressad():
7 display.scroll("AB")
3 elif buttaen_b.is_pressed():
3 display.show("B")

1
2
3 while True:
.
5

0

Micraobit 0

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-Programmable Buttons-1.py = O x

) (+)(t)(&)e)BD)E=) (M) (&) () (&) [4)(?) D

Maoda New  Load Sawve Flash Files REPL Plolter | Zoom-in® Zoomrout Theme | fCheck | Help Quit

microbit-Programmable Buttons-1.py M
1+ from microbit dAmport »

2

3 while True:

1 if button_a.is_pressed():

5 § display. show("A™)

5 elif button_a.i1s_pressed() and button_b.is_presssd():
7 § display.scroll("AB"™)

8 elif hutton_b.is_pressed():

g § display.showi"B")

10 |

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

download code to micro:bit board

@ Mu 1.0.3 - microbit-Programmable Buttons-1.py — O x

r) | (+) X)X

Mode New Load Save

B (@) (&) (&) (&) (&) |(4)(2)(0

Files REPL Plotter | Zoomrin Zoomrout Theme | Check  Help Quit

microbit-Programmable Buttons-1.py 3
1 from microbit dimport *

2

3 while True:

4 if button_a.is_pressed():

5 § display.showi("A"™)

& elif button_a.is_pressad{) and buttoen_b.is_pressed():
7 § display.scroll("AB")

3 elif button_b.is_pressed():

3 § display.show("B"™)

2 |

Code 2:
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Open the file “Code 2.py” in Mu,

(How to load the project code?)

File Type

Route

File Name

Python

file

../Projects/6.4: Programmable Buttons/

Micro:bit- Code-2.py

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

words and symbols must be written in English)

@ Mu 1.0.3 - micrebit- Programmable Buttens-2.py

rﬂ

Mode

e

New

Load Save Flash Files REPL

D ENIEX

Plotter

microbit- Programmable Buttons-2.py %

1+ from microbit dimpert *

: a = @

1 b =08

s wvall = Image("00R06:

s val2 = Image("GeeE@:""

§ val3 = Image("0¢

7 wvald4 = Image("ceoo@:""

s vals = Image("o

s walé = Image("99¢

w display.show(vall)

11

2z while True:

13 while button_a.is_pressed(}) == True:
1 slesp(16)

15 if butten_a.is_pressed() == False:
15 a=a+ 1

17 1f(a. 3= 5)

18 a =5

1 : break

2 while butten_h.is_pressed() == True:
3t slesp(la)

2 if butten_h.is_pressed() == False:
P : a=a - 1

24 if(a <= @):

2 a = @

- break

= O

Ap- (O] Q (@ s ?

Zoom-in Zoom-out Theme | Check Help

0]
Quit

val
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] - - R T |

2

¥ ¥ 4 H

if a == 0
: display.show(vall)
1f a=2 14
i display.show{val2)
if a == 2:
: display.show(val3)
1f 2.== 3¢
i display.show(vald)
if a == 4:
j display.show(vals)
if a == 5;

dizplay.show(valé)

v
Microbit ﬂ

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

underlines and cursors are shown.

@ Mu 1.0.3 - microbit- Programmable Buttons-2.py = O >

rJ

Mode

+)(L)(&)|(s)([D)(@) (M) (A) (&) (&) (b} ?)(D

New Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme || Check| Help Quit

microbit- Programmable Buttons-Z.py 2

1

]

from microbit dimport * A
a =8
b =@

LT

vall = Image( A
val2z = Image("08a
val3 = Imaqa(”G@@@@.
vald =
vals =
vale = Image(
d1;p1ayr.hcwnualiu

while True:

while button_a.is_pressed() == True
519:p(1@
1f button_a.is_pressed() == False:
a=a+1
if(a >= 5):
I a=5
_ break
while bhutton_b.is_pressed() == True:
slesp(18)
if button_b.ds_pressed() == False:
A= | = d
if(a <= 0):
a=0
break
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= 1f a.== B8:

e i display.show{vall)
= if a == 13

» z display.show({val2)
3 1F al=s g

) é display.show(wval3)
EY if a == 3:

H i display.show{vald)
I 1F a.== 4

£ é display.show(vals)
W if a == &1

= ' display.show(vals)
s |

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

download code to micro:bit board.

@ Mu 1.0.3 - microbit- Programmable Buttens-2.py = O et

P+ 2 X2 OHBE @M Q) Q) () ) 2O

Mode New Load Save Flash Fles REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit- Programmable Buttons-2.py % \

1 from microbit import * A
: a =06

i b =28

s wall = Image("aq M"eegee™)

s wval2 = Imagei "ot
& val3 = Image("G88

7 wvald = Image("al nngggg99™)
s vals = Image (0090699999 :""99999:""99999:""99999")
+ vale = Ima ge( "9g999:""99999:""99999:""99999: ""ag999 ")

w display.show(vall)

1
while True:
13 while button_a.is_pressed() == True:
14 sleep(l18)
15 if button_a.is_pressed() == False:
16 a=a+ 1
17 if{a >= &)1
18 a =5
1 : break
2 while button_h.is_pressad() == True:
2 sleepila)
= if button_b.is_pressed() == False:
7 : a=a -1
24 if(a <= @):
= a = @
% break
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7 if a == @:

) j display.show{vall)

= 1F a2z 1

0 j display.showi{val2)

1 if a == 2:

2 ; display.show{val3)

. if 2. == 3i

E ; display.show(vald)

15 1F a:== 42

* : display.show{vals)

k) 1Ff g =2 5

" display.showi{vals)

5 | v

Microbit 'D'

4.Test Result:

Upload code 1 and plug in micro:bit via USB cable, press “A” on Micro:bit
board, character “A" will be displayed; in case that B is pressed, letter “B"

will appear. So will show “AB” if you press A and B buttons simultaneously.

Upload code 2 and plug in board via USB cable. Press button A, a row of

luminous LEDs are added, when B is pressed, a row of luminous LEDs are

deducted.

1. Code Explanation:

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

while True: This is a permanent loop that

makes micro:bit execute the code
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of it.

if button_a.is_pressed():
display.show("A")

elif button_a.is_pressed() and
button b.is_pressed():
display.scroll("AB")

elif button_b.is_pressed():

display.show("B")

If button A is pressed

micro:bit shows “A”’

If button A and B are pressed at

same time
micro:bit displays “AB”
If button B is pressed

micro:bit shows “B”

while button_a.is_pressed() == True:

sleep(10)

if button_a.is_pressed() == False:

a=a+1
if(a >= 5):
a=>5
break

while button_b.is pressed() == True:

sleep(10)

if button_b.is_pressed() == False:

a=a-1
if(a <= 0):
a=0

break

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

when button A is released,
Variable a adds 1

If variable a>5

Variable a=5

exit the loop

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

When the button B is released
Variable a reduces 1 gradually

When a<0
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ifa==0:
display.show(val1)
ifa==1:
display.show(val2)
ifa==2:
display.show(val3)
ifa==3:
display.show(val4)
ifa==4:
display.show(val5)
ifa==5:

display.show(val6)

Variable a=0

exit the loop

When a=0

micro:bit shows pattern val1
When a=1

micro:bit displays pattern val2
When a=2

micro:bit shows pattern val3
If a=3

micro:bit displays pattern val4
If a=4

micro:bit shows pattern val5
If a=5

micro:bit displays pattern val6

1.Description:
Micro:bit main board doesn’ t come with temperature sensor actually, but

detect temperature through built-in temperature of NFR51822 chip.
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Thereby, the detected temperature is more close to chip’ s temperature.

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

2. Experimental Preparation:
(1) Link micro:bit board with computer via USB cable.

(2) Open the offline version of Mu

3. Test Code

Code 1:
Open “Code 1.py “ file in Mu

(How to load the project code?)

File Route File Name
Type
Python | ../Python code/8.5: Temperature microbit- Code-1.py

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit- Temperature Measurement -1.py = O et
P (+)(2)(&)|(& BE) (&) | (& Q) (¢) ()(?)(d
Mode Mew Losd Save Flash Files REPL Plotter | Zoomrin Zoom-out Theme | Check Help  Quit
microbit- Temperature Measurement -1.py 2
1 from microbit dAmport * Pay
2
s while True:
3
s Temperature = temperature()
1
7 print{"Temperature:", Temperaturs, "C")
a
E sleep(500)
0 |

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

underlines and cursors are shown.

@ Mu 1.0.3 - microbit- Temperature Measurement -1.py = O *
P (+) () (&) (& =) ()| (@ Q) (& ?)00
Mode New Load Save Flash Files REPL Plotter Zoom-in  Zoom-out Theme |JCheckf Help Quit

microbit- Temperature Measurement -1.py 2
from microbit \import »

1

2

3 while True:
3

5 Temperature = temperaturei)

print("Temperature:", Temperaturs, "C'")

3 slespi(zoe)

Av4
Microbit ﬂ

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

@ Mu 1.0.3 - microbit- Temperature Measurement -1.py == O >

B (@) (4) (&) () (¢) (4)(2)(d

Filks REPL Plotter | Zoom-in Zoomout Theme | Check  Help  Quit

|+t (X
Made MNew Load Sawve

microbit- Temperature Measurement -1.py

1 from micrehit Hdmport » i
2

1 while True:

4

5 Temperature = temperature(]

]

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

a

3 sleep(506)

i

11

v
Microbit 'ﬁ

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

temperature unit)
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@ Mu 1.0.3 - microbit- Temperature Measurement -1.py

r L+

2) (&) (&) @|=)]|H) | (@) (a

¢

Mode MNew Load Sawve Flash  Files | REPL | Plotter | Zoomrin  Zoom-out  Theme

microbit- Temperature Measurement -1.py 2

1+ from microbit dimport *

2

1 while True:

4
3
L]
=

a

o |

Temperature = temperature()

"

yrint("Temperature: Temperature
L. 3 3

slesp (508

BBEC micro:bit REPL

Code 2:

Open “Code 2.py °

Temperature: 27
Temperature: 27
Temperature: 27
Temperature: 27
Temperature: 28
Temperature: 28
Temperature: 28
Temperature: 28
Temperature: 28
Temperature: 28
Temperature: 28
Temperature: 28

U

neny

- O d
)(?2)(O
Check Help  Quit
FaN
~
D
v

Microbit o

in Mu. How to load the project code?)

File

Type

Route

File Name

Python
file

Measurement

../Python code/8.5: Temperature

microbit- Code-2.py
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You can also input code in the editing window yourself.(note:all English
words and symbols must be written in English)

The temperature value can be set in compliance with the real temperature.
@ Mu 1.0.3 - microbit- Temperature Measurement -2.py == O >

) (+)(2)(2)| (& ) (M) | (| Q) (&)|(#)(?)(0
Mods New |load Save Flash Files REPL Plotter | Zoom-in Zoomrout Theme | Check Help  Quit

microbit- Temperature Measurement -2.py 2

1 from microbit {import
2
i while True:
.
5

if temperature() »= 35:

6 display.showi(Image . HEART)
8 else:
g display.showi{Image HEART_SMALL)

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

underlines and cursors are shown.

@ Mu 1.0.3 - microbit- Temperature Measurement -2.py - O x

k) (+)(2) (&) (s) (B (=) (4) (@) (&) (&) Kd)(?)(D

Mods New Load Save Flzsh Files REPL Plotter Zoom-in - Zoom-out  Theme Check § Help Quit

microbit- Temperature Measurement -2.py 26

1 from microhit import »*
2
s while True:
.
5

_1'f temperaturei() »>= 35:
' display.show(Image.HEART)

s else:

3 § display.showi({Image HEART_SMALL)

10 |
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If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.

@ Mu 1.0.3 - microbit- Temperature Measurement -2.py

B (@ w (@ (@ (¢ (i) (2)(®

Files REPL Plotter | Zoom-in Zoomout Theme | Check Help  Quit

microbit- Temperature Measurement -2.py

from microbit import

1

2

i while True:

4

5 if temperature() »= 35:

5 display.show(Image.HEART)

8 else:

g display.showi{Image.HEART _SHMALL)

4. Test Result:

Upload the code 2 plug in micro:bit via USB cable, when the ambient

temperature is less than 35°C, 5*5LED will show . When the

temperature is equivalent to or greater than 35°C, the pattern will

appear.
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5.Code Explanation:

from microbit import *

Import the library file of micro:

bit

while True:

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

code of it.

Temperature = temperature()

Set temperature() to

Temperature

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

BBC micro:bit REPL prints

temperature value

sleep(500)

Delay in 500ms

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

display.show(Image.HEART SMALL)

If temperature value >35°C
micro:bit shows “@”
If temperature value<35°C

micro:bit displays “E&"
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1. Description:

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

It uses FreescaleMAG3110 three-axis magnetometer. Its I2C interface
communicates with the outside, the range is £1000uT, the maximum data
update rate is 80Hz. Combined with accelerometer, it can calculate the
position. Additionally, it is applied to magnetic detection and compass
blocks.

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

The correct calibration method is to rotate the Micro:bit board.

In addition, the objects nearby may affect the accuracy of readings and

calibration.

2. Experimental Preparation:
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(1) Link micro:bit board with computer via USB cable.

(2) Open the offline version of Mu

3. Test Code
Code 1:
When the button A is pressed, the window displays the value of

compass.

1

Open file “Code 1.py " in Mu, (How to load the project code?)

File Route File Name
Type
Python ../Python code/8.6: Micro:bit’ s microbit-Code-1.py
file Compass

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Magnetic sensor -1.py

o) =

Flash  Files

r)|(+) (L) (&

Load Save Zoom-in  Zoomout  Theme

Mode e REPL Plotter
microbit-Magnetic sensor -Lpy X

v from microbit dimport *
2
3 compass.calibrate()
4

s Wwhile True:

&

7 if hutton_a.is_pressad():

a é display.scrollicompass.heading())
9

10

=S c} a ¢ ]

Check

7

Help

O
it

Microbit a

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

underlines and cursors are shown.

@ Mu 1.0.3 - microbit-Magnetic sensor -1.py

Files

@) (+)| (@) (@) (¢

Plotter

) (+) (L) &)

Mode New load Save Flash REPL Zoom-in  Zoomout  Theme

microbit-Magnetic sensor -Lpy
1 from microbhit dimport »

3 campass.calibrate()
s while True:

: if button_a.is_pressed():
a : display.scroll(compass.heading())

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

Chack

Help  Quit
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download code to micro:bit board.

@ Mu 1.0.3 - microbit-Magnetic sensor -1.py - O x
e+ E @ A Q@ Q . k) (?)(D
Mode MNew Files REPL Plotter | Zoomrin Zoomrout Theme | Check Help  Quit

microbit-Magnetic sensor -1.py ¥
from microbit dimpert *

1
2
3 compass.calibrate()
.
s while True:

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

| |

Code Explanation:

We need to calibrate micro: bit due to different magnetic field in different

areas. Micro:bit will prompt you to calibrate when you use it first time.

Transfer code 1 to micro:bit, plug in micro:bit via USB cable and press
button A. “TILT TO FILL SCREEN" appears on micro:bit. Then enter the
calibration interface, the calibration method is to rotate the micro:bit
board and display a full square pattern(25 LEDs are on), as shown in the

following figure:

103



Ml
o

www.keyestudio.com

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

The calibration is finished until you view the smile patternﬂappear.

The serial monitor will show 0°, 90°, 180°and 270° when pressing A.

Code 2:

Make micro: bit board point to the north, south, east and west

horizontally , LED dot matrix displays the corresponding direction patterns.
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202.5

Open “Code 2.py “ file in Mu,

(How to load the project code?)

File Route File Name

Type

Python ../Python code/8.6: Magnetic sensor | microbit-Code -2.py
file

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Magnetic sensor -2.py

E(+) d)(&)|(S) B (=) (A (o)
Mede New Load Sawve Flash Files REPL Plotter Zoomrin
microbit-Magnetic sensor -2.py X
i from microbit dmport »
> campass.calibrate()
3 X =80
+ while True:
5 X = compass.heading()
& if x »= 293 and x < 338:
7 § display.show(Image("08999:
a elif x >= 23 and x < 68:
9 § display.show({Image("999006:
10 elif x >= 68 and x < 113:
1 § display.show({Image("
12 elif x >= 113 and x < 158:
13 § display.show(Image("0o669:
1 elif x >= 158 and x < 203:
15 § display.show(Image("00960:
1 elif x »>= 203 and x < 248:
17 § display.show({Image("2008066;
18 elif x »= 248 and x < 293:
1 § display.show(Image("
2 else:
21 § display.show(Image("089006:
rd

Click "Check” to examine error in

underlines and cursors are shown.

Zoomrout

Q ¢

Cruit

¢

Theme

il ?

Check  Help

*HOBE99: 1 1"1'Q50eE0

"oEEee") )

' r!n(

19 )

rMNGEGEE

SREETELTR

"rEE966:"9e969: "1e9996: " eE966™) )
"1G9REe: " "eE9a9 ;" el

A= o= TeR=T

Microbit 'n

the code. The program proves wrong if
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@ Mu 1.0.3 - microbit-Magnetic sensar -2.py B O x

r)|(+) (L) &) (S A Q Q ¢ j(?)(O0
Made MNewe Losd Save Flash Files REPL Plotter | Zoom-in Zoomout Theme | [Checkl Help  Quit
microbit-Magnetic sensor -2.py 2

1 from microbit dimport »

: compass.calibrate()

i X =06
+ while True:
5 ®x = compass.heading()
5 if x »= 293 and x <
7 : display.show(Imag M eese"Measeg . "Meeeed  "Meaaea') )
8 elif x »= 232 and x < 68&:
3 : display.show(Image("99900:""99660:""90900: " 00090 ""0EEES") )
10 elif x »>= 68 and x < 113:
1 § display.show(Image("00906:""09006:"""99999:""89600:""0R968") )
elif x »= 113 and x < 158:
: display.show(Image( SRR CTeTc = Yo A= Te k= Te TR A= E=TcTc T B = T=T=Tc c RN
1 elif x »= 158 and x < 2063:
: display.show(Image( "o g:"Meegca:"ec9eg:""e9990;: "Meagaa))
elif x >= 263 and x < 245:
17 § display.show(Image("90608:""@906060: ""00969:""800699:""00999"})
I elif x »>= 248 and x < 293:
1 § display.show(Image("00906:""08096:"""99999:""80690:""0R9688"))
2 else:
2 i display.show(Image("66906:""09996:""90909: """ 009600 ""@E98E") )
2

Microbit a

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-Magnetic senzor -2.py == O x

P (+)(2) (&) (S1E) (=2) ()] (R) (&) (&) |(d)(2?2)(D

Mods MNew load Save Flash| Files REPL Plotter | Zoomin Zoomrout Theme | Check Help  Quit

microbit-Magnetic sensor -2.py X
1 from microbit dimport »
: compass.calibrate(]
i X =0
+ while True:
5 x = compass.heading()

6 if x »= 293 and x < 338:
7 5 display.show(Image("e0999:""e0EE99:""0E969:""09066:""9GQE0") )
a elif x >= 23 and x < 68:

displav.show(I aelf"gggmE: ""9o@gaE s ""gpop@ " i
3 : display.show{Image("99906:""990060 SEIE0 ; )
1 elif x >= 68 and x < 113:
1 : display.show(Image("06900:""09600:""99999:""0360E: """00968"))

elif x »>= 113 and x < 158&:
: display.show(Image( "o
4 elif x >= 158 and x < 203:
: display.show(Image("eoc
elif x >= 203 and x < 248:
7 § display.show(Image(
1 elif x >= 245 and x < 293:
1 § display.show(Image("009006:
2 else:

2 é display.show(Image("00966:""09996:""90909:""00906:""0090606"))

Microbit G

He B rol e BRbR e ToNcTe B RULR <) e R T T O RRR B

A= Te =T = = R~ A= N CTe A= T Y

GO RgEAS "R RAE99 AR 999 "))

5

:"MEEE9AE: "MAE968™))

4.Test Result:
Upload code 2 onto micro:bit board and don’ t plug off USB cable. After
calibration, tilt Micro:bit board, the LED dot matrix displays the direction

signs.
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5. Code Explanation:

from microbit import *

Import the library file of micro: bit

compass.calibrate()

Compass calibration

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

if button_a.is_pressed():

display.scroll(compass.heading())

When the button A is pressed
Micro:bit scrolls to show the value of

compass

x=0

Set variable x=0

x = compass.heading()

Set the value of compass to variable x

if...elif...else

Condition judgement

statement:if...else if...else

display.show(Image("00999:""0009
9:""00909:""09000:""90000"))
display.show(Image("99900:""9900
0:""90900:""00090:""00009"))
display.show(Image("00900:""0900
0:""99999:""09000:""00900"))
display.show(Image("00009:""0009
0:""90900:""99000:""99900"))
display.show(Image("00900:""0090

Micro:bit shows the Northeast arrow
sign

Micro:bit shows the Northwest arrow
sign

Micro:bit shows the west arrow sign
Micro:bit shows the Southwest arrow
sign

Micro:bit shows the South arrow sign

Micro:bit shows the South arrow sign
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0:""90909:""09990:""00900")) Micro:bit shows the East arrow sign
display.show(Image("90000:""0900 | Micro:bit shows the North arrow sign
0:""00909:""00099:""00999"))
display.show(Image("00900:""0009
0:""99999:""00090:""00900"))
display.show(Image("00900:""0999

0:""90909:""00900:""00900"))

s

= SRSQ LS
- L F<ES""micro:bit .
e 0.0 0 e
CIPT=IT=IT=)

1. Description:

The Micro:bit board has a built-in Freescale MMAB8653FC three-axis
acceleration sensor (accelerometer). Its 12C interface works on external
communication, the range can be set to +2g, +4g, and *8g, and the
maximum data update rate can reach 800Hz.

When the Micro:bit is stationary or moving at a constant speed, the
accelerometer only detects the gravitational acceleration; when the
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Micro:bit is slightly shaken, the acceleration detected is much smaller than
the gravitational acceleration and can be ignored. Therefore, in the process
of using Micro:bit, the main purpose is to detect the changes of the
gravitational acceleration on the x, y, and z axes when the attitude changes.
For this project, we will introduce the detection of several special postures

by the accelerometer.

2. Experimental Preparation:

(1) Link micro:bit board with computer via USB cable.

(2) Open the offline version of Mu

3. Test Code
Code 1:

Open “Code 1.py” file in Mu, (How to load the project code?)
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File Route File Name

Type

Python ../Python code/8.7: microbit-Code -1.py

file Accelerometer

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit-Three-axis acceleration sensor -1.py == O X

e+ () (XS =) (M) | (& Q) (&)|((d)(?)(O
Maods Mew  Load Save Flash Files  REPL  Plotter Zoom-in  Zoomrout  Thems Check  Help Cuuit

microbit-Three-axis acceleration sensor -1.py 2

from microbit [dimport *

1
2
3 while True:
.
5

gesture = accelerometer.current_gesture()
5 if gesture == "shake'":
: display.show("1")
3 if gesture == "up":
3 display.show("2")
10 if gesture == "down':
1 display.show("3")
12 if gesture == "face up":
a3 display.show("4"™)
1 if gesture == "face down':
15 display.show("z")
T if gesture == "left":
17 display.show("&")
& 1f gesture == "right":
1 display. show("7")
x if gesture == "freefall":
2 display.show("a")
2

Microbit 'n'

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-Three-axis acceleration sensor -1.py = O x

IO IOIBIOIOIMNIEC e.ct_,?c:
Check§ H

Mode News Load Save Flash Files REPL Plotter | Zoomrin Zoomrout Theme elp  Quit
microbit-Three-axis acceleration sensor -1.py 2 t

1 from microbit dimport *
2
3 while True:
4 gesture = accelerometer.current_gesture()
5
5 if gesture == "shake':
7 display.show("1")
8 if gesture == "up":
a § display.show{"2")
1 if gesture == "down'":
1 § display. show("3™)

if gesture == "face up":

i display.show("4™)
u if gesture == "face down':
15 § display.show("s")
1 if gesture == "left'":
17 § display.show("&")
8 if gesture == "right":
19 § display.show("7"™)
£ if gesture == "freefall":
2 § display.show("a")
22 |

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

download code to micro:bit board.
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@J Mu 1.0.3 - microbit-Three-axis acceleration sensor -1.py

B (@) ()| (&) (&) (&) () (2

Files REPL Plotter | Zoomrin  Zoomrout Theme | Check  Help

microbit-Three-axis acceleration sensor -1.py

y  from microhit dimport *

2

1 while True:

20
21

) |

Code 2:

Detect different acceleration values on X, Y and Z axis.

jf
it
it
it
it
it
it

if

gesture = accelerometer.current_gesture()

gesture == "shake'":
display.show("1")
gesture == "up":
display.show("2")
gesture == "down'":
display.show("3")
gesture == "face up":
display.show{"4")
gesture == "face down":
display.show("s")
gesture == "left":
display.showi("a")
gesture == "right":
display.show("7")
gesture == "freefall":

Nl ]I
=, §

display.show("s

Open file “Code 2.py” in Mu.

(How to load the project code?)

O
Quit
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File Type Route File Name
Python ../Python code/8.7: Code 2.py
file Accelerometer

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

words and symbols must be written in English)
@ Mu 1.0.3 - microbit-Three-axis acceleration sensor -2.py

B (+)(2) (X)) (& ) (A | (Q Q) (&) ()(?)(D
Mode MNew lLoed Save Flzsh Files REPL Plotter | Zoomrin Zoomrout Theme | Check Help Quit

microbit-Three-axis acceleration sensor -2.py ¥

1+ from microbit dimport »
2
3 while True:
.
3

x = accelerometer.get_x()

7 y = accelerometer.get_y()
a

3 zZ = a-:-:::—r-ler-:-met:—r-r'.g:—r-t_z(}
10

1 prantt e, ¥ 25" Xy Ve E)
12

B sleepilaa)

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-Three-axis acceleration sensor -2.py = O x

F)(+)(2)(&)|(&)(BD)EE) (A () () (&) |kd)f(?2)(d

Mods MNew Load Save Flash Files REPL Plotter | Zoom-in Zoomrout Theme | [Check] Help  Quit

microbit-Three-axis acceleration sensor -2.py 2 t
1+ from microbit import »*
 :

;5 while True:

5 x = accelerometer.get_x()
]

7 y = accelerometer.get_y()
a

q z = accelerometer.get_z()
10

11 pramt e, My FEm Xy N, E)
12

3 slesp(laa)

Microbit 'a

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

download code to micro:bit board.

@ Mu 1.0.3 - microbit-Three-axis acceleration sensor -2.py — O x

B @3 () Q) (¢&) (&) (?2)d

Files REPL Plotter | Zoomrin Zoomrout Theme | Check Help  Quit

) (+)(&) (X

Mode MNew Load Save

microbit-Three-axis acceleration sensor -2.py
1 from microhit import
2
1 while True:

4

5 K= accelerometer,get_x(}
y = accelerometer.get_v()

a

3 z = accelerometer.get_z()

10

1 prante™e,. ¥ 23" Xy e Z)

sleep(laa)

Microbit ﬁ
The coordinates of the micro:bit accelerometer are shown in the following

figure:
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(Top View)
Direction of the
Datectable Accelerations

The value of acceleration on the X-axis, Y-axis, and Z-axis, as well as the
synthesis of acceleration (the synthesis of gravitational acceleration and
other external forces). Then flip the micro:bit board, the data is shown

below:

Download code 2 onto micro:bit board, and don’ t pull off the USB cable.

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

Y axis and Z axis are shown below
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@ Mu 1.0.3 - microbit-Three-axis acceleration sensor -2.py — O X

P+ (2)(&) s B@Ww (@) (@) (¢) (w)(2)(o
Mode New Load Save Flash Fles | REPL | Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Three-axis acceleration sensor -2.py X

1+ from micrebit dimport * s
2
s while True:
4
5 x = accelerometer.get_x()
5 y = accelerometer.get_y()
7 z = accelercmeter.get_z()
a PETHEEN . Y, Y. X, WL E)
3 slesp(la@)
S "
BEC micro:bit REPL
XV rEEe=12 0 13 FaN
R el et
Moy Tk
Xy ¥V, Zz
Xy VWi E:
Moy Tk
Xy ¥V, Zz
Xy VWi E:
Moy Tk
Xy ¥V, Zz
Xy VWi E:
Moy Tk
Xy ¥V, Zz
Xy VWi E:
Moy Tk
Xy ¥V, Zz
Xy VWi E:
Moy Tk
A4

4.Test Result:
Download code 1 to micro:bit board and plug in power with USB cable

shake the Micro:bit board then the number 1 appears.

Place micro:bit vertically(logo up), then the number 2 is displayed:
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(GID)

alll!amuamllﬁlul&l

Place micro:bit vertically(logo down), then the number 3 is displayed:

R
LI | o g
.

nﬁllllﬁ;llllQum@nuﬁu

On the contrary, place micro:bit horizontally (facing down), then the

number 5 is displayed:

When Micro:bit board is tilt to the left, number 6 is shown.
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When Micro:bit board is inclined to the right, number 7 is displayed.

When it is free fall(accidentally making it fall), number 8 appears on dot
matrix. (Note: we don’ trecommend you to make it free fall, it will make

board damage)

5.Code Explanation:

from microbit import * Import the library file of micro: bit
gesture = Set accelerometer.current_gesture()
accelerometer.current_gesture() to gesture

while True: This is a permanent loop that makes

micro:bit execute the code of it.

if gesture == "shake™: Shaking micro:bit board, number 1
display.show("1") will appear
if gesture == "up™: When log points to the North,

display.show("2") number 2 will show up.
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if gesture == "down":
display.show("3")
if gesture == "face up":

display.show("4")

if gesture == "face down":

display.show("5")

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

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

if gesture == "freefall™:

display.show("8")

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

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

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

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

When micro:bit is tilt to the right
When Micro:bit board is inclined to
the right, number 7 is displayed.
When it is free fall(accidentally
making it fall), number 8 appears on

dot matrix.

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

z = accelerometer.get z()

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

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

Read the acceleration value on z

axis, the return value is integer, and
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set z= the read value on z axis
print("x, y, z:", X, y, 2) The value of acceleration will be
shown
sleep(100) Delay in 100ms

1. Description:

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

we could determine the light intensity by voltage change.

2. Experimental Preparation:

(1) Link micro:bit board with computer via USB cable.

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

Open “microbit-Detect Light Intensity by Micro:bit .py“ file in Mu software,

(How to load the project code?)

File Type Route File Name

Python ../Python code/8.8: Detect Light | microbit-Detect Light
file Intensity by Micro:bit Intensity by Micro:bit .py

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit-Detect Light Intensity by Microbit .py s O #

P+ @)@ GEEE) @ *)| (@) @) (o) @) ()@
Mods New Load Sawve Flash Files  REFL Plotter Zoomrin  Zoomrout  Theme Check  Help Quit

microbit-Detect Light Intensity by Microbit .py 3
1 from microbit dimport »

2
1 while True:
.
5

Lightintensity = display.read_Tlight_level()
7 print("Light intensity:", Lightintensity)
a8
9 sleep(lo0)

Microbit a

Click “Check” to examine error in the code. The program proves wrong if
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underlines and cursors are shown.

@ Mu 1.0.3 - microbit-Detect Light Intensity by Microbit .py

A

Plotter

Q Q &

Zoom-in  Zoom-out Theme

=P o J=
Flash  Fikes

r o+ (1) (& ?
Mode Check | Help

New Lload Save REPL

microbit-Detect Light Intensity by Microbit .py €
1 from microbit dmport
2
s while True:
‘

5 Lightintensity = display.read_Llight_level()

"

7 print("Light dntensity:", Lightintensity)

3 slesp(106)

O
Quit

Microbit 'a

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

download code to micro:bit board.

@ Mu 1.0.3 - microbit-Detect Light Intensity by Microbit .py

rF (+) (L)X S
Load  Sawve

B (=) (&) | (&) (&) (&) (b

Plotter

Mode Newe Flash | Files REPL Zoom-in  Zoomrout Theme | Check

microbit-Detect Light Intensity by Miaobit&{
1 from microbhit dimport
2
3 while True:

5 Lightintensity = display.read_light_lewvel()
L]

7 print("Light intensity:", Lightintensity)

a

g sleepi(laa)

10

4. Test Result:

?

Help

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

displayed, as shown below.

Covering the LED dot matrix, the intensity value is 0; on the contrary, the

intensity value increases when placing micro:bit board under the sun.

@ Mu 1.0.3 - microbit-Detect Light Intensity by Micrebit .py = O *
) (+)(2) (&) (s @@ (@) (@) (&) (4)(?)(®

Mode Newe Loed Save Flash  Files | REPL | Plotter | Zoomrin  Zoom-out Theme | Check Help  Quit

microbit-Detect Light Intensity by Microbit .py 3

1 from microhit import »
2
3 while True:
.
]

Lightintensity = display.read_light_level()
print{"Light intensity:", Lightintensity)
slesp(1ea)

a

BBC micro:bit REPL
Light intensity: 1 Fa
Light intensity: 2
Light Tntens
Light 1ntenst
Light Tntenstty
Light 1ntensity
Light Tntenst
Light intensity: 198
Light 1ntensity: 92
Light Tntensity: 47
Light intensity: 4@
Light intensity: 51
Light intensity: 91

v

Microbit a

5.Code Explanation:

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

gesture = Set accelerometer.current gesture() to

accelerometer.current_gesture() | gesture

while True: This is a permanent loop that makes

125




£

www.keyestudio.com

micro:bit execute the code of it.

Lightintensity =

display.read light level()

Set display.read light level() to

Lightintensity

print("Light intensity:",

Lightintensity)

BBC microbit REPL prints the detected

light intensity value

sleep(100)

Delay in 100ms

1i'e r
. '

e ._L.micmab-i'tl .
1 111me)

1. 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. Preparation:

Connect micro:bit to computer with USB cable

126




Ml
o

www.keyestudio.com

Open offline Mu editor

3.Test Result:
Open “microbit-Speaker .py in Mu software

(How to load the project code?)

File Type Route

File Name

../Python code/

Python file | 8.9: Speaker

microbit-Speaker.py

You can also input code in the editing wind

ow yourself.(note:all English

words and symbols must be written in English)

®©
) (k))& (S E) (A Q Q - W (=)0 ? O
Mode New Load Eave Flash Files REPL Plotter Zooa—in Tonm—onrt Theme Check Ti =lp Quit
Speaker. py ]

1+ from microbit dimport *

import audio
s while True:
6 audic.play(Sound.GIGGLE)
slesep{looa)

5 audio.play(Sound.HAPPY)

a slesp(le60)

1g audio.play(Sound.HELLO)

11 slesp(looe)

12 audio.playi(Sound. YAWN)

12 slesp(lo6a)

BEC micro:bit # a
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Click “Check” to examine error in the code. The underlines and cursors

signal that the program is wrong.

@ "

'l}

Mode

Files

+)L) (&) (S

Hew Lead Zave Flazh

Speaker. py x

1

z

from microhit dimport
import audio

while True:
audic.play(Sound.
slesp(leaa)
audio.play(Scund.
slesp(16640)
audic.playiSound.
sleep(1008)
audio.play(Scund.
slesp(leaa)

M- Q e (&

Thems

REFL  Ploiter Zoom-in  Zoom-out

i

\’_1 ’1 '::1 I_ E :'

HAPPEY )

HELLO)

YAWN ]

Check

BEC micro:bit # a

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

download code to micro:bit board.
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r ¥+ &) & o | B
Mode New Load Save Flash | Files

| Speaker. py x

1

z

£

from microbit dimport

import audiao

: while True:

@) (&) | (@) (a) (¢

REFL Floiter Zoom-in Zooar-out Thems

\’_1 I f1 ':1 I_ E :'
HAFRY )
HELLQ)

YAWN )

F audioc.play(Sound.
7 sleespiloga)
s audio.plav(Scund.
8 sleep(lo6E)
10 audio.play(Saound.
11 sleep(loGe)
1z audio.play(Saund.
1 sleep(loea)

4.Test Result:

BEC micro bit # ﬂ

Download code to the micro:bit, and keep USB cable connected. The

micro:bit emits the sound and displays the music sign.

5.Code Explanation:

from microbit

import *

Import the library of micro:

bit

import audio

Audio library

while True:

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

code of it.

audio.play(Sound

.GIGGLE)

Emit the “giggle” sound
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sleep(1000) delay in 1000ms

1. 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. Preparation:

Connect micro:bit to computer with USB cable

Open offline Mu editor
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3.Test Result:

Open “microbit-Touch Sensitive Logo .py

(How to load the project code?)

U

in Mu software

File Type Route File Name
Python ../Python code/8.10: Touch microbit-Touch Sensitive
file Sensitive Logo Logo.py

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

words and symbols must be written in English)
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+ —
) ((+)(2) (&) ]|(S) (B (=) (&) | () () (&)|(&)(=)(?)]|(O
‘lmie Kew Load Eave Flazsh  Files REFL  Flotter Zoom-in Zoom-out  Theme Cheek Tidy Help Quit
microbit—Touch Sensitive Logo pyw x

i from microbft dmport + A

2 time = @

i start = @

. running = False

while True:

3 if button_a.was_pressed():
3 running = True
I start = running_time}

i 1f button b.was _pressed():

12 if running:

i § Eime += running_time{)} - start
14 running = False

if pin_logo.is_touched():

18 if net running:

' display.scroll{Tnti{time/100a) )

1o if running:

20 display.show(Image.HEART)

3l sleep {300,

T display.show(Image . HEART _SMALL)
2 sleep(300)

2 else:

display.show(Image . ASLEEP)

v
BEC micro: bit * a

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

signal that the program is wrong.
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&

e (+)L)(L)| (S M- Q Q
Mode Kew Load Eave Flash  Files REFL Flotter | Zoomin  Zoomout
microbit—Touch Sensitive Logo py x

i froem microbit Ampert +

2 Time = @

 start = 0

¢ running = False

: while True:

! if button_a.was _pressed():

3 running = True

1o start = running_time()

1 if button b.was_pressed():

iz if running:

1 time += running_time{)} - start

running = False

if pin_logo.is_touched():

if not running:
display.scrolli{int{(time/1laaa))

if running:
display.showi{Image.HEART)
sleepi300)
display.showi{Image .HEART _SMALL)
sleepi{300)

else:

display.showi{Image ASLEEPR)

(8

Thems

Check

= D "
=) ? (U]
Tidy Help Quit
Fay

hvd
BEC micro:hit * o

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

download code to micro:bit board.
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@ m
r(+)(2) sl = @ | (a

Modsz New Load Eave Flash § Files REFL  Plotter Zoom—in

microbit—Touch Senzitive Logzo. py

from microbit Amport +
tima = @
start = @

i running = False

- while True:

if button_a.was_pressed(]:
running = True
start = running_time()
if button_b.was_pressed():
if running:
: time += running_time{) - =start
i running = False
if pin_logo.is_touched():
if not running:
display.scroll{(int{time/1008))

if running:
display.show(Image.HEART)
sleep{306)
display.show(Image.HEART SMALL)
sleep{300)

24 else:

display.showi{Image.ASLEEF)

4.Test Result:

Q

Zoom—out

&

Themes

e

Check

=)l 7? (4]

Tidy Help Quit

v
BEC micro:hit * ﬂ

When you press button A, LED will show heart beat icon; and the button B

is used to stop showing the image. In addition, touch logo then the

micro:bit will count time as a stopwatch; press the reset button to restart

counting time.
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8.11: Microphone

O

ofe &
3 4 ' . N
L] ii
a .
LRAHIENHER ISR

1.Description:

The Micro: Bit main board V2 is built with a microphone which can test the
volume of ambient environment. When 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.Preparation:
Connect micro:bit to computer with USB cable

Open the offline Mu editor

3.Test Result:
Code 1:

Open the “microbit-Microphone.py “ file in the Mu software.

(How to load the project code?)

135



Ml
o

www.keyestudio.com

File Type Route File Name
Python | ../Python code/8.11: microbit-Microphone-1.py
file Microphone

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

words and symbols must be written in English)

) (+)(&)(&)|(S) @) (@) (W) [ (A) (&) (&) |(4)(=)(2)(d
Mode New Load Zave Flach Files REFL Plotter Zocar-in Toomr—out Theme Check Tidy Help Quit

Microphone—1. py o
[ from microbTt Amport =*
i while True:
if microphone.current_event({] == SoundEvent.LOUD:
: display.show{Image.HEART)
: sleep(280)
if microphone.current_event() == SoundEvent.QUIET:
display.showi{Image.HEART SMALL]

BEC micro:bit * a

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

signal that the program is wrong.
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k(¥ (L)) (&) (BD)E) () [ (&) (A) (&) (4)(=)(?) (O

Ynds New Load Eave Flazsh  Files REFL Plotter Tpoa-in  Toom—out Thems Check Tidy Help Quit

Microphone—1. pyw X
i frem microbit Ampeort =+

1 while True:
| if microphone.current_eventi) == SoundEvent.LOUD:
: display.showi{Image.HEART)
i sleep(20@)
if microphone.current_event() == SoundEvent.QUIET:
z display.showiImage.HEART _SMALL)

BEC micro:bit # Q

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

download code to micro:bit board.
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@ Mu 1.1.0.beta.2 - Microphone-T.p - o
e+ L) (&) [o]BE) (@ () | (@) (@) (&) (4)(=)(2) (6

Mode New Load Eave Flash| Files REFL Flotter Ioom—in  Foom—out Thems Check Tidy Hzlp Quit

Miorophone—1. pir x
i from microbit Ampert =*

while True:

if microphone.current_eventi{) == SoundEvent.LOUD:
: display.show(Image.HEART)

sleep(200)
if microphone.current_event() == SoundEvent.QUIET:

display.show (Image.HEART _SMALL)

BEC mioro:bit # G

The LED light will display ﬁ when you clap your hands and B will

appear when the environment is quiet.

Code 2:

Open “microbit- Microphone -2.py “file in Mu software

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

Type

Python
file

../Python code/8.11: Microphone | microbit- Microphone -2.py

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

words and symbols must be written in English)
o

& s —
e (+)(L)(&) (&) @) (@) () | (@) (&) (&) |(b)(=)(2) (D
Mode New Load Eave Flash  Files REFL Plotter Zoom-in Zoom—our Themes Check Tidy Help Quit
microbitMicrophone—2. pir x
from microbit Amport « A
maxsound = @
lights = Image("11111:"
{ { a0 B B
b o B B
s 1
i gt 3 51 Bl
jgnore Tirst =sound leyel reading
soundLevel = microphone.sound_lewvel()
sleepizaQ)
: while True:
if button_a.is_pressedi):
_ display.scrollimaxsound)
elzse:
soundLevel = microphone.sound_lewvel ()
display.show({lights * soundlLewvel)
1if soundlevel > maxSound:
: maxsound = soundlevel
L
BEC micro:bit # a

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

signal that the program is wrong.
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r'.'l

Mode

® Mu1.1.0.beta.2

- Q QG

Thems

REFL

+)(L) (&) (&

New Load Ssve Flash  Files Plotter Fopm-in  Eoomowt

microbit—Mierophone—2. pi X

from microbTt import *
maxsound = @
lights = Image("11111:"
E : LA B B
il o P
19 B =
: : i s b bl
fgnore Tirst sound level reading
soundLevel = microphone.sound_level()
slespi2an

while True:

if button_a.is_pressed{):

' dizplay.=crollimaxsound})

else:

i soundLevel = microphone.sound_level()
display.show(lights * soundlLevel)
1f soundlLevel > maxSound:
! maxSound = soundlLevel

| = ? V)

Check Tidy Help

\ 2

hvd
BEC micro:bit * ﬁ

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

download code to micro:bit board.
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i.ﬁﬁ.' 0.beta.2 - microbit-Microphone-2.p — O
() |(+) (&) (&) (=) (W) | (&) (&) (&)|(d)(=)(2)|(D

Mo New Load Zave Flash Files REFL Flotter Zopar-in ‘Tooarout Theme Check Tidy Help Quit

microbi t=Microphone—2. par X

from microbit Ampert « Al
maxSound = @ '
1ights = Image("11111:"
: f LR E T
T b B
o [ I i -
R GGG
lgnore Tirat sound level reading
soundLevel = microphone.sound leveli)

sleepi20@)

while True:
if button_a.is_pressedi):
i E display.scrollimaxsound)

else:

: soundLevel = microphone.sound_lewvel()
display.show(l7ghts * soundLevel)
1f soundlevel > maxSound:
: maxsound = soundlevel

)
BEC micro:bit # a

4. Test Result:

When you press the button A, the micro:bit will show the detected
maximum value(press the reset button to get the maximum value)

The micro:bit will get brighter if the detected sound value gets larger.
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5.Code Explanation:

from microbit import *

Import the library of micro: bit

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

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

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

If there is a sound

LED shows e

Delay in 200ms

if no sound is detected

LED lights showid

print("Light intensity:",

Lightintensity)

BBC microbit REPL prints the

detected light intensity value

maxSound = 0

The initial value of maxSound is O

lights =
Image("11111:""11111:""11111:"" 111
11:""11111")

Assign Image() to variable lights

soundLevel =

microphone.sound level()

Assign microphone.sound level() to

the variable soundLevel

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

else:

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

If not
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soundLevel =
microphone.sound level()
display.show(lights * soundLevel)
if soundLevel > maxSound:

maxSound = soundLevel

Assign microphone.sound_level() to
the variable soundLevel

As the sound changes, the micro:bit
will display the breathing light
effect

If the sound value is higher than its
maximum value

the maximum sound value is equal

to sound level value

Micro:bit board comes with NRF51822 processor, Bluetooth and 2.4GHz RF

antenna, which work with Bluetooth and 2.4G wireless communication.

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

complete the wireless connection.

With 16k RAM, micro:bit owns a low-consumption Bluetooth module and

support Bluetooth communication. However, BLE heap stack occupies 12K

RAM, which implies that there is no enough space to run microPython.

At present, microPython doesn’ t support Bluetooth.
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https://microbit-micropython.readthedocs.io/en/latest/ble.html

In the further lessons, we will conduct experiments with micro:bit and other

sensors or modules.

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
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directly to power supply. It features controlling sound frequency and
producing the sound of “do re mifaso lasi” .

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 “1 (Do) ,

2 (Re) , 3(Mi), 4(Fa) , 5(Sol), 6(La), 7(Si)”

1 (Do) |2 (Re) | 3(Mi) | 4(Fa) | 5(Sol) | 6(La) | 7(Si)

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
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a line, and a beat with two underlines is 1/4 of a beat without a line.
1/4Beat 1Beat 1/2Beat

S EIRE R

Here is the notation of Ode to Joy.

B - Ode To Joy
1=B 5 ¢ = 120 Beethoven
[1]

;é&éJSiéé\iiéé\é- 250(3345]
[2]

43211232 iio0/2231]|

mp crese

(&30}

P = —
éé_ﬂéi\éé_ﬂéé\iéﬁ‘é\?é&él
[3]

543211232 ii0/22371)]|

mp crese

2@31\2@@2\125V§\ﬂ§345|

ri. 2.

54352|ii232-1iio0i2-1ii 5]

= D> >'.>b>}:?

a- 331 v5. 66 42|17276567|13271 1- EI

000 |

—k S

2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield..
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(2) Place batteries into battery holder.
(3) Dial POWER switch to ON end
(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu

3. Test Code

Open “microbit-Passive Buzzer.py” file in Mu software,

(How to load the project code?)

File Type Route File Name

Python file ../Python code/8.13: Passive | microbit-Passive Buzzer.py

Buzzer

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Passive Buzzer.py - O >

) (+) (L))l M) (R) () (&) (d)(?)(O

Mode New  Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Passive Buzzer.py M

1 from micrebit dimport * A
: import music

3

Eiiine = [“EG:4®, "Esi4Y, VrszeW, TGhai4N, "CE:4M, il VEsiaW, Dsi4N,
5 NEGaph, MEG AR NP EGEgh, SUPRagh, UREmah, cNRhaas, Emaagh
s MEBa4 W, WFbaql, MEha4V, MEHaql . WEH4l, VEGy4W, WBHa4t. MCBaqW;
7 NCE 4N, MDEI4N, WERLAW. MQEiAR. MEgion upgian . apgean . upgige
8 "E5 4", "C5:4", "D5:4", "EG:2", "F5:2", "E5:4", "C5:4"™, "D5:4",
s WEG 2, WEG; 20, WEG AW, NDG AW, WG AW, VDG4, NG44, WEG 4N,
1 MES 4", MEGa 4N MEGaaVM. MEE:4M, M“EE:4M, 'FEai4M, "“EGaav. "DO5.4Y,
o MEG AN MEGeal MpgeAl WEGeAl, MpgeAN  MEgeol, MEgeAN Wpgean

"D5:4", "E5:4"M, "C5:4", "D5:4", "E5
"D5:4", "E5:2", "F5:2", "E5:4", "D5:
1 NES:4", V"ES:4", V"E5:4", "F5:4", "G5

W, WpRidW, NERLAW. IEEN
!'!, TIC:‘:4!‘.) IID|5:4!'!’ I‘.I:14:4!‘.)
; "GH14", NERa4M, NEG;4n,

4

4
5 nEDLEe. MEgsda. wegLEn. ppLgn . ArpGLEn . aVpchde. pgioe . megign
5 "D5:4M, "C5:2", "C5:4", "G5:4", "F5:4", "E5:2", "E5:4", "C5:4",
w MBS 4", TAS 2", MASAM, NEG:3N. MPg5:2M. MC5:2M, MB4:;2M, "Ds:2",
s WEATON . UALTON. NGATIN. UpAToR. WRALgN NCELgn . MESiom  MpEign
s WRa W MiCgedl WLgyoW, Hegs g, WG pan]
20

2 while True:
music.play(tuns)

A4
Microbit ﬂ
Click “Check” to examine error in the code. The program proves wrong if

underlines and cursors are shown.
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® Mu 1.0.3 - microbit-Passive Buzzer.py — O X

F(+)&)&)S) @) Mw) (@) (&) (C)fd)fl?2) O

Mode New lLoad Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme ||Check| Help Quit

microbit-Passive Buzzer.py
1+ from microbit dimport * Pa¥

: dimport music

3

W tine = [ME5i4", MEG:4M, UE5i4%, MG5i4Y; MG5i4Y, U547, EGi4N; MD5I4Y,
5 NCoygR, MCgyan Mpguge NEGLge NMEGigR NpGige, Slpgagw NEGLan
s MESzall . MEBoqh. MEsogh, WEs.qi, WESql, 1Es W, P54l NCEql,
; NESIAN, WHpiAn, WESiAN, UDSLaN, MCHian, gian, 5N, WpEign,
5 MEBsAN MCHign BPBugn MERLgn MEGgn UESLgR NCELgN,  NRBLAN
s WEG 22y MEG 2", MES 1%, WO5 4V, MGV, M54, NGH 4", TEG 1gWy
10 WEGLAG. MEGLAS. EgLAN. upguye SpRLge . Eguae GEgige apguge
1 PCEyall, PCEyal, NhEal NEGual NQBaal, U0, Tl Nl

£
ND5:4M, MEG:4MW, MC5:4", MDG:4M, MEG:2M, WEGi2N MEGi4N WCEi4M,
"D5:4", "E5:2", "F5:2", "E5:4", "D5:4", "C5:4", "D5:4", "G4:i4",
“ MES:4", MES:4", ME5:4", "F5:i4", "G5:4", “G5:4", "F5:4", "E5:4M,
4
2
2
2

5 nEEA, Megtan. Mpgian, Apgian. AERLan. ARgign. Egion. aegian,
% "D5:4M, "C5:2", "C5:14", "G5:4", "F5:4", "E5:2", "E5:4", "C5:14M,
o MBS AN, MAG W, AL AW, NEG:9I, MPE W, NEE 9, NBADN, WRE oW,
" WHATON | AT MEARaR . e RS eRRa . aIERRgIN . pEEon
5 LIPS LU of =% CURIN ol -8 LI o -2 (ORI of 27 Uy

2 while True:
music.play(tune)

Microbit a

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-Passive Buzzer.py - O X

r)(+) &) (&)]S)|B M) (Q) (&) () ?)(O

Mode New Load  Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Passive Buzzer.py M

1 from microhit dmport * ya
: dmport music
3
o iinc -~ [TESTAN, ERzdW, TERedN, MehtdN, MERaeN, VESiaN, DERegN, HEa4N,
. nC5:4", "C5:4", "D5:4", "E5:4", "E5:4", "D5:4", "D5:4", "E5:4",
s NEG:4", "F5i4M™, "G5:4M, “G5:4", "F5:4", "E5:4", "D5:4", "C5:4",
. NC5:4", "D5:4", "ES:4", "D5:4M "C5:2", "C5:4", "D5:4", "D5:4",
s "ES:4", "C5:4", "D5:4", "E5:2", "F5:2", "E5:4", "C5:4", "D5:4",
5 WEG:2Wy WES:2M, VEG4M, VDG4, UCG4M, "D5:4"; MGA:4M, WEG14Y,
m MESi4M, MES:14M | UMFSiAM MG5i4M . NG5:AM UF5i4M, YES:4M, UD5i4M,
o NC5:4M, "C5:4", "D5:4", "ES:4"  UD5:4M NC5:2", "C5:4" D54V,
"D5:4", "E5:4", "C5:4", "D5:4", "E5:2", "F5:2", "E5:4", "C5:4",
WG ra, MEGa gl UELGLaN EGEat URGaal EGRan Rgsal, Eaial
4 NE5:4", "ES5:4", "E5:4", "F5:4" "G5:4", "G5:4", "F5:4", "E5:4",
5 NEEEN, MEgidn . NEELgn. MpEiAn . WEGLAN, DGR mpgean cgage
5 "D5:4", "C5:2", "C5:4", "G5:4", "F5:4", "E5:2", "E5:4", "C5:4",
@ "B5:4M, MAG:2", "AG:4", "F5:2M. ND5:2M, MC5:2", "B4:2", "D5:2",
5 P4 N MEAngR . NGATOR. wpduge . MpAngn. NEBige . MESEON. Wpgign
5 B4y, WCgeaW  HogagW WEge (W WEGaAl]
20

2 while True:
music.play(tune)

v
Microbit a
4. Test Result:
Download code onto micro:bit board, and dial POWER to ON end; “Ode to

joy” song will be played in loop way.

5. Code Explanation:

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

import music import music files containing the control

of sound
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tune = [ "E5:4", "E5:4", "F54°,
"G5:4", "G54", "F54",
"E5:4", "D547",
"C5:4", "C5:4", "D54",
"E5:4", "E5:4", "D547,
"D5:4", "E5:4", "E5:4",
"F5:4", "G54", "G54",
"F5:4°, "E5:4", "D5:4",
"C5:4", "C5:4", "D54",
"E5:4", "D5:4° "C5:2",
"C5:4", "D54°,
"D5:4", "E5:4", "C5:4",
"D5:4", "E5:2", "F5:2",
"E5:4", "C5:4", "D54",
"E5:2", "F5:2", "E5:4",
"D5:4", "C54°,
"D5:4", "G4:4", "E54",
"E5:4", "E5:4", "F5:47,
"G5:4", "G54", "F54",
"E5:4", "D54°,
"C5:4", "C5:4", "D54",
"E5:4", "D54", "C5:2",

Create variable tune
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"C5:4", "D5:4", "D54",
"E5:4", "C5:4", "D54",
"E5:2", "F5:2", "E5:4",

"C5:4", "D5:4", "E5:2",
"F5:2", "E5:4", "D54",
"C5:4", "D5:4", "G4:4",
"E5:4", "E5:4", "E5:4",
"F5:4", "G5:4", "G54",
"F5:4", "E5:4", "C5:4",
"C5:4", "C5:4" "D54",
"E5:4", "D54", "C5:2",
"C5:4", "D54", "C5:2",
"C5:4", "G5:4", "F54",
"E5:2", "E5:4", "C5:4",
"B5:4", "A5:2", "A54",
"F5:2", "D5:2", "C5:2",
"B4:2", "D5:2",

"B4:2", "A4:2", "G4:2",
"A4:2", "B4:2", "C5:2",
"E5:2", "D5:2", "B4:2",
"C5:4", "C5:2", "C5:1",

"C5:4" ]
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while True: This is a permanent loop that makes

micro:bit execute the code of it.

music.play(tune) Call the function play () to save the notes

in variable tune

6. References:
music.play(): used to play music and MicroPython has abundant music

melody.

More info, please the below link:

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

ml

1. Description:
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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 (R), 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 O, 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 0, the darkest black is generated; when the

three-color gray is 255, it is the brightest white tone .

Color RGB value | Colorcode| Color RGB value | Color code
(R,G,B) (R,G,B)

Black 0,00 #000000 Red 255,0,0 #FFO000

Green 0,255,0 #00FFOO Blue 0,0,255 #0000FF

indigo 0,255,255 #00OFFFF | Darkred | 255,0,255 #FFOOFF

Yellow 255,255,0 #FFFFOO White | 255,255,255 | #FFFFFF
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Adjust the numbers to get gradient colors

RGB colors are called additive colors since the adding of R, G, and B
together (that is, all light reflect back to the eye) produces white color.
Additive colors are used for lighting, television and computer displays. For
example, displays produce color by emitting red, green, and blue rays.
Most visible spectra can be expressed as a mixture of red, green and blue
(RGB) light in different proportions and intensities. If these colors overlap,
they produce cyan, magenta and yellow.

We will make two experiments, one is that two RGB LEDs light up red,
green, blue, indigo, dark red, yellow and white color, another one is that

RGB lights display color in gradient way.

2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER to ON end

(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu

155



Ml
o

www.keyestudio.com

3. Test Code

Code 1

RGB shows seven colors in loop way.

Open “Code 1.py” file in Mu

(How to load the project code?)

File Type

Route

File Name

Python file

../Python code/8.14: RGB

experiment

microbit-Code-1.py

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-RGB experiment-1.py = O *

P)(+)(L)(&)S)BD)E) (M) (R) () (C)|(db)(?)(D
Mode New Load Save Flash Fles  REPL Piotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-RGE experiment-L.py X
1 from microbit import * P
2 from keyes Bit_Turtle_Car import =*
3 bitCar = Turtle_Car_Driver()
s while True:

5 bitCar.headlights_Left(255, &, @)

& bitCar.headlights_Right(255, @, @)
slesp(looa)

3 bitCar.headlights_Left(®, 255, @)
bitCar.headlights_Right(e, 255, @)

1 sleep(loon)

1 bitCar.headlights_Left(®, @, 255)
bitCar.headlights_Right(e, @, 255)
sleep{lo60)

1 bitCar.headlights_Left(@, 255, 255)

5 bitCar.headlights_Right(®, 255, 255)

i slesp(loaa)

17 bitCar.headlights_Left(255, @, 255)

1 bitCar.headlights _Right(255, @, 255)

3 sleep(l068)

i bitCar.headlights_Left (255, 255, @)

2 bitCar.headlights_Right (255, 255, @)
slespilaaa)
bitCar.headlights_Left(255, 255, 255)
bitCar.headlights_Right(255, 255, 255)

= sleep( locn)

s | v

Import “keyes Bit Turtle Car.py” File

Don’ t click “Flash” immediately, you need to firstly import
" keyes Bit Turtle Car.py” file which includes the control method of

micro:bit smart robot car, making Python code control robot car easily.

Files are mostly stored in the mu_code directory in your home directory.

Mu' s default directory is “Mu_code”
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Refer to the link: https://codewith.mu/en/tutorials/1.0/files

| E| = | Administrator

e O *
Home Share View
“

2]
W A

<« en_windows_10_enterprise_ltsc_20 (C:) » Users > Administrator w [ Search Ad... 2

K50428--Python Cod ™

P
mscratch-gui
scratch3 S - = ' 3
EH This PC .config Jssc Misly 30 Objects AppData Contacts
_J 30 Objects
B Desktop A= ‘-.
|‘::| Documents - == ‘ = ‘,’(
“ Downloads Desktop Documents Downloads Favorites Links mu_code
J': Music

[&| Pictures

— &
B videos ‘__ ﬂ / {
‘= en_windows_10_ente Music Picturesz Saved Games

Searches UIDowner Videos iy
20 items 1 itern selected 1.00 MB

H--

Copy “keyes Bit Turtle Car.py” library to “mu_code” folder

File type | Path File name

Python |../Python Code/ Libraries
file

keyes Bit Turtle Car.py
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| = | mu_code

Home Share View

- w 1'| <« Users » Administrator * mu_code

- o X
e

vICJ- Search m... 2

mu_code ”

scratch3

[ This PC
"B 3D Objects A

I Deskto ; :
< g data_capture fonts images rnusic
[=| Documents

‘- Downloads

f leusic J)_ ﬂ
[&] Pictures Way h—

I -

E Videos

= en_windows_10_ente sounds keyes_Bit_Turtle_Car
W

& itemns

B=c =]

Open Mu, connect micro:bit to computer, click “Files” and drag

"keyes Bit Turtle Car.py” library file to micro:bit.
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@ Mu 1.0.3 - microbit-RGB experiment-1.py

P+ 22 @B =M (@) Q) (¢)(d)(2)(d

Mode New Load Save Flash Files REPL Plotter | Zoom-n Zoom-out Theme | Check Help Quit

microbit-RGE experiment-1.py M \
FaX

1 from micrabit dimport »*

: from keyes Bit_Turtle_Car dmport *
3 bhitCar = Turtle_Car_Driver()

s while True:

5 bitCar.headlights_Left({255, @, @)

§ bitCar.headlights_Right(255, @, @)

7 sleep(100a)

3 bitCar.headlights_Left(e, 255, @)

3 bitCar.headlights_Right(e, 255, 0)

10 slesp (1668

1 bitCar.headlights_Left{@, @, 255)

12 bitCar.headlights_Right(e@, &, 255)

1 slesp( 160G} 5T

Filesystern on micro:bit
Files on your micro:bit: Files on your computer:
main. py .h._.l.ke-\-'es._E!'l' t_Turtle_Car.py |
Select it and keep pressing
with left mouse button,
drag it to left box .

Microbit o
You «could view it in the left column, after importing
"keyes Bit Turtle Car.py” file.

Filesystemn on micro:bit

Files on your micro:bit: Files on your computer:
matn. py keyes BT1t_Turtle_Car.py
|I<=_-';,-'e':'._E:1' t_Turtle Car.py I

Microbit 'n'
Tap “"Check” button to confirm if the code has errors. The program proves

wrong if there are underlines and cursors
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@ Mu 1.0.3 - microbit-RGE experiment-1.py

P (+) &) (&)(d) M) () (&) (&

Mode New Load Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme

microbit-RGE experiment-L.py M
1 from micrehit dimport »
2 from keyes Bit_Turtle_Car dimport +
3 bkitCar = Turtle_ Car_Driver()
s while True:

5 bitCar.headlights_Left(255, @, @)

6 bitCar.headlights_Right(255, @, @)
slesp(loae)

3 bitCar.headlights_Left(®, 255, @)

3 bitCar.headlights_Right(e, 255, @)

1 slesp(loae)

u bitCar.headlights_Left(e, ®, 255)

12 bitCar.headlights_Right(e, @, 255)

1 slesp(loa6)

“ bitCar.headlights_Left(e, 255, 255)

15 bitCar.headlights_Right(®, 255, 255)

1 sleep(1o@06)

7 bitCar.headlights_Left (255, @, 255)

@ bitCar.headlights_Right(255, @, 255)

13 sleep(laan)

e bitCar.headlights_Left (255, 255, 0)

2t bitCar.headlights_Right(255, 255, @)

z slesp(loae)
bitCar.headlights_Left (255, 255, 255)
bitCar.headlights_Right(255, 255, 255)

= slesp(laaa)

s |

| 2O

Check | Help Quit

v
Microbit 'al

Besides, the prompt signs will appear. The prompt is a warning sign which

doesn’ tindicate wrong code.

|1 "from keyes_Bit_Car_Driver import #

used; unable to detect undefined names |

|1 'Bit_Car_Driver' may be undefined, or defined from star imports:

keye&_Bﬁt_Car_Driuer|

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-RGB experiment-1.py . O x

F)(+) (L) (&)lS)|E)E)MW () (QA) (&) ((4&)(2)(0

Mode New Load  Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-RGE experiment-1.py ¥
1+ from microbit import * A
: from keyes Bit_Turtle_Car dimport »
1 bitCar = Turtle_Car_Driver()
s+ while True:

5 bitCar.headlights_Left(255, @, @)
% bitCar.headlights_Right(255, 0, @)
7 sleep(lend)

a bitCar.headlights_Left(@, 255, @)
3 bitCar.headlights_Right(e, 255, @)
10 slesp(lean)

1 bitCar.headlights_Left(e, @, 255)

bitCar.headlights_Right(e, &, 255)
slesp(l0a)

14 bitCar.headlights_Left(e, 255, 255)
15 bitCar .headlights_Right{e, 255, 255)
1 sleep(1008)
17 bitCar.headlights_Left(255, @, 255)
1 bitCar.headlights_Right{255, @, 255)
1 sleep(looa)
n bitCar.headlights_Left(255, 255, @)
2 bitCar.headlights_Right({255, 255, @)
sleep(loca)
bitCar .headlights_Left(255, 255, 255)
55, 255)

2
B 5
M bitCar.headlights_Right({255, 2
x5 sleep(leoa)

26

v
Microbit 'ﬂ'

Click “Flash” and appear errors, you need to confirm if you import

"keyes Bit Turtle Car.py” library.
Note: You need to import “keyes Bit Turtle Car.py” file to micro:bit.

If you program with different micro:bit, the library file

"keyes Bit Turtle Car.py” needs to be imported again to a new micro:bit.
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Code 2:
Display different colors
Open file “microbit- Code 2.py “ in Mu,

(How to load the project code?)

File Type Route File Name

Python |../Python code/8.14: RGB Experiments | microbit-Code-2.py
file

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit-RGB experiment-2.py = O x

)| (+)(2) (&) (&)@ (=) () (&) (@) (&) |(#)(?)(D
Mode Mew Load Save Flash Files REPL Plofter | Zoomrin Zoomrout Theme | Check Help  Quit

microbit-RGE experiment-2.py X
1 from microbhit dmport = ay
»  from keyes_Bit_Turtle_Car dimport *
3 bitCar = Turtle Car Driver()
s+ ledr = 0
s ledg = @
s ladb = @
7 while True:

3 for index 1in range(51):

3 bitCar.headlights_Left(ledr, 8, @)
1 bitCar . headlights_Righti{ledr, @, @)
1 slesp(laa)

12 ledr += 5

3 for index in range(51):

14 bitCar.headlights_Left(ledr, @, @)
15 bitCar.headlights_Right(ledr, 8, @)
1 slespilaa)

7 ledr += -5

@ for index 1in range(51):

1 bitCar.headlights_Left(e, ledg, @)
x bitCar.headlights_Right{a, ledg, @)
2 slesp(laa)

n ledg += 5
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5 for index in range(s51):
4 bitCar.headlights_Left(e, ledg, @)
z bitCar.headlights_Right(e, ledg, @)
2 slesp(laa)
7 ledg += -5
= for dindex in range(51):
= bitCar.headlights_Left(eo, @, ledb)
2 bitCar.headlights_Right(e, @, ledh)
1 slesp(laa)
k) ledbh += 5
5 for dndex in range(51):
" bitCar.headlights_Left(e, @, ledh)
kS bitlar.headlights_Rightia, @, ledb)
* slesp(laa)
kY ledh += -5
38

Vv
Microbit ﬂl
Click “Files” to import “keyes Bit Turtle Car.py” library file to micro:bit

(How to import files? ) . If micro:bit has library inside, you don’ t need add

one.
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@ Mu 1.0.3 - microbit-RGB experiment-2.py o O >

) (+)(2)(&)|(S)BD)(E) () () () (&) |(d)(2?2)(D

Maods New load Sawe Flzsh Files | REPL  Pilotter Zoom-in  Foom-out  Thems Check  Hslp it

microbit-RGE experiment-2.py X
1 from microbhit [dimport A
: from keyes_Bit_Turtle_Car dimport *
a bitCar = Turtle Car Driver()

s ledr =@
s ledg = @
s Lledb = @
7 while True:
a for index din range(s51):
3 bitCar.headlights_Left{ledr, @, &)
1 bitCar.headlights_Right(ledr, 8, @)
1 slesp(lee)
ledr += 5

for index in range(51):

¥ bitCar.headlights_Lefti{ledr, @, @)

bitCar.headlights_Right(ledr, o, @)
slesp(lea)

17 ledr += -5

@ for index in range(51):

1 bitCar.headlights_Leftia, ledg, &)
n bitCar.headlights_Right(e, ledg, @)
2 slesp(lea)

z ledg += 5

z for index in range(s51j):

24 bitCar.headlights_Left(e, ledg, @)
% bitCar.headlights_Right(e, ledg, @)
% slesp(laa)

z ledg += -5

2 for index in range(51):

x bitCar.headlights_Left(e, @, ledb)
) bitCar.headlights_Right(@, @, ledh)
3t sleep(laa@)

2 ledk += 5

= for index in range(slj):

N bitCar.headlights_Left(e, @, ledb)
b bitCar.headlights_Right(a, @, ledh)
* slesp(1l6@)

ledh += -5

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-RGE experiment-2.py

r)|(+)(L) (X =3 < |
Mode Mew Load Save Flash  Files

REPL

A

Plotter

Q

Zoom-in

Q &

Zoom-out  Theme

Check

microbit-RGE experiment-2.py 2

1 from mi

crobit dimport »

: from keyes_Bit_Turtle_Car dimport #

3 bitCar

= Turtle Car_Driver()

+ ledr =8
s ledg = @
s Lledb = @

;7 while True:

index in range(51):

bitCar.headlights_Left{ledr, &, &)

bitCar.headlights_Right(ledr,

index in range(51):

Q5 8)

bitlar.headlights_Left{ledr, o, &)

bitCar.headlights_Right(ledr,

index din range(s51):

el F el :1

bitCar.headlights_Left(e, ledg, @)
bitCar.headlights_Right(e, ledg. @)

index 1in range(51}):

bitCar.headlights_Left(o, ledg, @)
bitCar.headlights_Right(e, ledg, @)

index din range(51):

bitCar.headlights_Left(o, o,

Tedby

bitCar.headlights_Right{a, @, ledb)

index in range(51):

bitCar.headlights_Left(e, o,

Tedby

bitCar.headlights_Righti{a, @, ledb)

a for
9
10
1 slesp(lea)
ledr += 5
for
14
slesp(160)
% ledr += -5
1 for
19
20
21 slesp(lea)
2 ledg += 5
7 for
24
5
x slesp(la@a)
7 ledg += -5
2 for
2
3
2 slespilaen)
1 ledh += 5
= for
]
35
% sleep(186)
k7 ledh += -5
33

Help

Quit

v
Microbit al

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-RGB experiment-2.py = O >

P+ X)S|B) (=) (&) (&) () (&) |(uk)(2)(D

Mode Mew  Losd Save Flzsh Files REPL Plotter Zoom-in  Zoom-out  Theme Check  Help Quit

microbit-RGE experiment-2.py M
1+ from microbhit dmport » A
> from keyes_Bit_Turtle_Car {dmport *
3 bitCar = Turtle_Car _Driver()

s ledr = @
s ledg = @
s ledbh = @
while True:
8 for index in range(51):
3 bitCar.headlights_Left{ledr, 8, @)
10 bitCar.headlights_Right(ledr, @, @)
1 slesp(10@)
12 ledr += 5
e for index in range(5l1):
14 bitCar.headlights_Left{ledr, 8, @)

5

bitCar.headlights_Right(ledr, @, @)
slespilea)

e ledr += =5
1 for index in range(51):
13 bitCar.headlights_Left(e, ledg, @)
2 bitCar.headlights_Right(e, ledg, @)
2 sleep(l10@)
n ledg += 5
n for index dn range(51):
2 bitCar.headlights_Left{e, ledg, 0)
x bitCar.headlights_Right(a, ledg, @)
* slesp(186)
7 ledg += -5
= for index in range(51):
» bitlar.headlights_Left{e, @, ledbj
Y bitCar.headlights_Right(e, &, ledb)
3 slesp(laa@)
= Tedh += 5
. for index in range(51):
» bitCar.headlights_Left(@, @, ledb)
= bitCar.headlights _Right(a, &, ledb)
* slesp(186)

ledh += -5

4. Test Result:

Download code 1 to micro:bit board and turn on the switch at the back of

micro:bit car, 2 RGB lights of smart car emit red, green, blue, indigo, dark
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red, yellow and white color cyclically.
Download code 2 to micro:bit board and turn on the switch at the back of

micro:bit car, 2 RGB lights show different color in loop way.

5. Code Explanation:

from microbit import * Import the library file of micro:

bit

from keyes Bit Turtle Car import * | Import the library of

keyes Bit Turtle Car

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

code of it.
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bitCar.headlights_Left(255, 0, 0)
bitCar.headlights Right(255, 0, 0)
sleep(1000)
bitCar.headlights_Left(0, 255, 0)
bitCar.headlights Right(0, 255, 0)
sleep(1000)
bitCar.headlights_Left(0, 0, 255)
bitCar.headlights Right(0, 0, 255)
sleep(1000)
bitCar.headlights_Left(0, 255, 255)
bitCar.headlights Right(0, 255, 255)
sleep(1000)
bitCar.headlights_Left(255, 0, 255)
bitCar.headlights Right(255, 0, 255)
sleep(1000)
bitCar.headlights_Left(255, 255, 0)
bitCar.headlights Right(255, 255, 0)
sleep(1000)
bitCar.headlights_Left(255, 255, 255)
bitCar.headlights Right(255, 255, 255)
sleep(1000)

2 RGB LEDs light up red color
Delay 1000ms

2 RGB LEDs light up green
color

Delay 1000ms

2 RGB LEDs light up blue color
Delay 1000ms

2 RGB LEDs light up indigo
color

Delay 1000ms

2 RGB LEDs light up dark red
color

Delay 1000ms

2 RGB LEDs light up yellow
color

Delay 1000ms

Left RGB lights up white color
2 RGB LEDs light up white color
Delay 1000ms

ledr =0

Set the initial value of ledrto 0

169



Ml
o

www.keyestudio.com

ledg = 0

Set the initial value of ledg to 0

ledb =0

Set the initial value of ledb to 0

for index in range(51):

Repeat 51 times

bitCar.headlights_Left(ledr, O, 0)
bitCar.headlights Right(ledr, 0, 0)

Set RGB lights of car: R: led-r
G: 0B: 0

bitCar.headlights_Left(0, ledg, 0)
bitCar.headlights Right(0, ledg, 0)

Set RGB lights of car: R: 0 G:
ledg B: 0

bitCar.headlights_Left(0, O, ledb)
bitCar.headlights Right(0, O, ledb)

Set 2 RGB lights R: 0 G: 0 B:
ledb

ledr +=5

ledr += -5
ledg +=5
ledg += -5
ledb +=5
ledb += -5

Change the value of led-r by 5
Change the value of led-r by -5
Change the value of ledg by 5
Change the value of ledg by -5
Change the value of ledb by 5
Change the value of ledb by -5
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1. Description:

The driver shield cooperates 4 pcs WS2812 RGB LEDs, compatible with
micro:bit board and controlled by P8. In this lesson, we will make RGB LEDs

display different colors by P8

2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER to ON end on driver shield

(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu
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3. Test Code
Code 1:

Open “microbit-Code-1.py” in Mu, (How to load the project code?)

File Type Route File Name

Python ../Python code/8.15: WS2812 RGB microbit-Code-1.py
file LEDs

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit-4 W52812 RGB lights-1.py i O >

) (+) (&) (&))@ (=) () (@) () (¢)|(4)(?)(0
Modse MNew load Save Flash Files REPL Plotter | Zoomrin Zoomrout Theme | Check Help  Quit

microbit-4 W52812 RGB lights-1.py

1+ from microbit dimport A

: import neopixel

3 hp = heopixel.NeoPixel(ping, 4)

+ while True:

5 for pixel_idl in range(®, len(np)):

6 nplpixel_1idl] = (255, @, @}
np.show()

8 slesp(leoa)

g for pixel_id2z 1in range(@, len(np)):

10 nplpixel_id2] = (255, 165, @)

1 np.show()

2 slesp(lo6a)

a3 for pixel_id3 in range(®, len(np)):

i nplpixel_1d3] = (255, 255, @)

5 np.show()

1 slesp(le0a)

17 for pixel_id4 1in range(@, len(np)):

18 nplpixel_dd4] = (6, 255, @)

19 np.show()

2 slesp(lo0a)
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nplpixel_dds] =
i np.show()
sleep(1666)

2(@, len(np)):

255

for pixel_idé in range(@, leni{np)):

np.show()
sleep{lasa)

np.show()
slesp(loan)

np.show()
sleep{lasa)

for pixel_id9 in rang:
' (

nplpixkel_dde] =
sleep(loaa)

[

nplpixel_dde] = (75, &, 130)

for pixel_id7 in range(@, leninp)):
nplpixel_id7] = (238, 138, 238)

for pixel_id8 in range(@, leninp)):
nplpixel_dids] = (166, 32, 240)

@, leninp)):

Lu
55, 255, 255)

T
Microbit a

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

underlines and cursors are shown.

@ Mu 1.0.3 - microbit-4 W52812 RGE lights-1.py

r}

Mads

+

L&) S B =) (W

microbit-4 W52812 RGE lights-1.py ¥

from microbit \dimport *
import nesopixel

np

= neopixel.NeoPixeliping, 4

while True:

for pixel_idl in range(8,
nplpixel_ddl] = (255,
np . show()

sleep{lene)

for pixel_id2 1in range(®8,
nplpixel_id2] = (255,
np.show()

slesp(looa)

for pixel_id3 in range(8,
nplpixel_dd3] = (255,
np.show()

slesp{laooa)

for pixel_id4 1in range(®,

np.show()
slesp(l@oa)

Q Q & vl

Mew  Load  Save Flash  Files REPL Plotter | Zoom-in  Zoom-out Theme | fCheck

“
'
;

leningp)):

e, @ :.

lentnpl):
165, @)

len(np)):
255, @)

len(np)):

nplpixel_+dd4] = (&, 255, @)

Hzlp

Quit

173



£

www.keyestudio.com

2 for pixel_id5 in range(®, len(np)):
5 nplpixel_dds] = (@, @, 255)
b np.show()
24 slesp(leoaa)
x for pixel_idé din rang=(e, leni(np)):
= nplpixel_dde] = (75, @, 138)
7 np.show()
e slesp(lEaa)
= for pixel_id7 in range(e, leni(np)):
1 nplpixel_1d7] = (238, 13@, 238)
a np . showi)

slesp(leaa)
= for pixel_ids in range(@, leni(np)):
» nplpixel_dide] = (lse, 32, 248)
15 np . show()

sleep(leag)
for pixel_7d2 in range(@, leni(np)):
5 nplpixel_1id9] = (255, 255, 255)
slesp(laaa)

& 2 K 4 B

~
Microbit al

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

download code to micro:bit board.

@ Mu 1.0.3 - microbit-4 W52812 RGE lights-1.py o O x

E (+) () (2D (=) () (&) (B) (&)|()(2)(O

Mode MNew Load Save Flash | Files REPL Plotter | Zoomrin Zoomrout Theme | Check Help  Quit

microbit-4 W52812 RGE lights-1.py

1 from microbit dimport » Pa¥
: Amport neopixel

3 np = nsopixel.NeoPixeliping, 4)

s+ while True:

5 for pixel_idl in range(@, len(np)):
6 E nplpixel_idl] = (255, @, @)

7 § np.show()

8 slesp(loaa)

g for pixel_id2z in range(@, len(np)):
10 nplpixel_dd2] = (255, 163, @)

1 np.show)

sleep(lo

for pixel_id3 in range(@, len(np)):

14 nplpixel_id3] = (255, 255, 8}
np.show()

slesp(loaa)

17 for pixel_id4 in range(e, len(np)):
1 nplpixel_dd4] = (@, 255, @)

19 np.show)

20 sleep(loaa)
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21
22
5 np.show()
24 sleep(1000)
5
26
7 np . show( )
e slesp(lo6o)
29
30
2 np . show( )
£ slesp(loea)
FE|
3
5 : np.show()
* slespi loge)
37
38
= slespi lo6e)
= |

Code 2:

for pixel_dds dn range(@, len(np)):

np[pixel_ids]

nppixel_1d7]

= (@, @, 255)

for pixel_idé n range(@, len(np)):
nplpixel_dde] = (75, 6, 13@)

for pixel_id7 in range(@, len(np)):

= (238, 13@, 238)

for pixel_id8 in range(®@, len(np)):
: nplpixel_dds] = (168, 32, 24a)

for pixel_id9 dn range(@, len(np)):
i np[pixel_dde] = (255, 255, 255)

Open “microbit-Code-2.py” in Mu (How to load the project code?)

File

Type

Route

File Name

Python
file

../Python Code/8.15: WS2812 RGB

LEDs

microbit-Code-2.py

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-4 W52812 RGE lights-2.py

r:l

Mode

+ 2 XS5 B

oy LCIRCIRE

New Load Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme

microbit-4 W52812 RGE lights-2.py M

1

2

from m
import
np = ne
while T
for
for
for
for

crobit Aimport *
neopixel
opixel.NeaPixel(ping, 4)
rue:

index in range(e, 4):
np.clear()

nplindex] = (255, @, @)
np.show()

sleep(166)

indexl in range(@, 4):
np.clear()

nplindexl] = (255, 185, @)
np.showi)

slespi(lea)

index2 in rangs(@, 4):
np.clear()

npl[index2] = (255, 255, @)
np.show()

sleep( lao)

index3 1in range(@, 4):

np.clear()
nplindexz] = (@, 255, @)
np . showi)
slespi(laa)

s

Check

Help
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% for index4 1in range(6, 4):
% np.clear()
7 nplindexd4] = (@, @, 255)
) np.show( )
x slesp(16a)
Y for index5 1in range(@, 4):
3 fnp.clear()
k) nplindexs] = (75, @, 138)
- np . show( )
M slesp(lea)
Y for indexé in ranges(o, 4):
35 np.clear()
) nplindexe] = (238, 13a6, 238)
E np . show()
B slesp(160)
] for index7 in range(®, 4):
a np.clear()
o nplindex7] = (166, 32, 240)
4 AR . show()
4 slesp(1aa)
%5 for indexd in range(6, 4):
% np.clear()
7 npl[index8] = (255, 255, 255)
a np . show( )
sleep(le8)

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-4 W52812 RGB lights-2.py

r(+) (2 (s

Mode New

microbit-4 W52812 RGE lights-2.py X

1 from mic

robit dimport *

: dimport nesopixsl
3 np = neopixel.NeoPixeliping, 4)
+ while True:

5 for

10 for
11
4
for
17
18
19
2 for

index in range(®, 4):
np.clear()

nplindex] = (255, @, @)
np.show()

slespi(lea)

indexl in range(@, 4):
np.clear()

nplindexl] = (255, 165, @)
np . show( )

slesp(lea)

index2 din range(e, 4):
np.clear()

nplindex2] = (255, 255, @)
np . show()

slesp(lea)

index3 in range(@, 4):
np.clear()

np[index3] = (@, 255, @)
np.show()

slesp(lea)

M(R) () (C

Load Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme

sdy

Check
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= for index4 in range(@, 4):

% np.clear()

7 nplindexd4] = (@, @, 255)

2 np.show( )

2 slesp(laa)

Y for index5 in range(8, 4):

3 np.clear()

k) nplindexs] = (75, @, 138)

T np.show()
slesp(log)

= for dndexs in range(o, 4):

% np.clear()

kS nplindexe] = (238, 130, 238)

E np.show()

» slesp(laa)

- for index7? in range(®, 4):

4 np.clear()

o nplindex?] = (168, 32, 240)
np.show()

o slesp(loa)

5 for dndexd in range(@, 4):

% np.clear()

% nplindex8] = (255, 255, 255
np . show()
slesp(le6)

~
Microbit "u'

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-4 W52812 RGB lights-2.py - O X

”)(+)(L)(X @@ (M () () (C)|(d)(2)(O

Mode New Load Save Fles REPL Plotter | Zoom-n Zoom-out Theme | Check Help Quit

microbit-4 WS2812 REB lights-2.py 3
1 from microbit dimport * Pa
: dmport nesopixel
3 hnp = neopixel.NeoPixeli{ping, 4)
s while True:

5 for +index in range(®, 4):
5 np.clear()
7 nplindex] = (255, @, &)
3 np . showi)
3 slesp(108)
1 for indexl in range(@, 4):
1 np.clear()
nplindexl1] = (255, 165, @)
13 np.showi)
14 slesp(10a)

for index2 1in range(@, 4):
np.clear()

17 nplindex2] = (255, 255, @)
1 np . showi)

1 slesp(16a)

e for index3 in range(@, 4):

2 np.clear()

2 nplindex3] = (@, 255, @)

np . show()
slesp(108)
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for

for

for

e for

41

for

5

L1

Code 3:

index4 in
np.clear ()
nplindex4]
Ap.showi )
slesp(l0@)
indexs in
np.clear()
nplindexs]
AR . show( )
slesp(l0@)
indexé An
np.clear ()
nplindexs]
nap . show()
slesp(loe)
index7? in
np.clear()
nplindexT]
np . show( )
slesp(loa)
indexg8 dn
np.clear()
nplindexa]
np.showi )
slesp(100)

rangs(8, 4):

range(@, 4):

(75

range(@, 4):

= (238, 130,

range(d, 4):

S s
= kl‘-)'f.', 32,

ranges(8, 4):

(255,

=
L33,

, B, 138)

238)
240)

255)

v
Microbit i:}

Open “microbit-Code-3.py” in Mu. (How to load the project code?)

File

Type

Route

File Name

Python
file

../Python Code/8.15: WS2812

RGB LEDs

microbit-Code-3.py

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

words and symbols must be written in English)
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£

@ Mu 1.0.3 - microbit-4 W52812 RGE lights-3.py

F

Made

+ ) (L

L) @) @) (&) (&) (&) (&) (vl)(?

MNew load Save Flash Files REPL Plotter | Zoomein Foonmrout Theme | Check Help

microbit-4 WS52812 RGE lights-3.py

(5}

Click “Check” to examine error i

from microbit dimport
import neopixel

np = neapixel.NeoPixel({ping, 4)
from random dimport randint

R =

o i
g =

B:

while True:
for index in range(8, 4):

R = randintila,
G = randint{la,
B = randint{la,

np.clear()
nplindex] = (R,
np.show()
slesp(500)

255)
255)
255)

underlines and cursors are shown.

@ Mu 1.0.3 - microbit-4 W52812 RGB lights-3.py

F

Made

+

MNew  Load Save

)| w| (@) (@) (o ?
Flash Files REPL Plotter | Zoom-in  Zoomrout Theme | [Check | Help

microbit-4 W52312 RGB lights-3.py %

from microbit import »
import neopixel

np = neopixel.NeoPixel{ping, 4)
from random Aimport randint

R =

oL &=
o

E =

while True:

E

-
la

randintila,
randintile,
B = randintile,
np.cleari)
nplindex] = (R,
np . show( )
sleep(508)

\

for index 1in range(o, 4):

255)
255)
255)

Microbit ﬂ'

n the code. The program proves wrong if
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Ml
o

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

download code to micro:bit board.

@ Mu 1.0.3 - microbit-4 W52812 RGE lights-3.py

Files

microbit-4 WS2812 RGE lights-3.py ¥

1
&
3
4
5

B

B (= &) (@ (@) (¢ (&) (2)(0

REPL Plotter | Zoom-in ZFoom-out Theme | Check Help  Quit

from microbit dimport *
import neocpixel

np

neopixel.NeoPixeliping, 4)

from random dAmport randint

R’ =/

oy

b =

B:

e
{

while True:

for index in range(o,

E = randint{le,
G = randint{le,
B = randint{léa,

np.clear ()
np [index]
np.showi)

slesp(568)

4. Test Result:

Download code 1 to micro: bit, and dial POWER to ON end. WS2812RGB

LEDs light up different colors cyclically.

Download code 2 to micro: bit, WS2812RGB LEDs display like flow light.

Download code 3 to micro: bit, every WS2812RGB light shows random

color one by one.
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(How to download? How to quick download?)

5.Code Explanation:

from microbit import *

Import the library file of micro: bit

import neopixel

Import the library file of neopixel

np.clear()

RGB on Neopixel are all off

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

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

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

pixel id1

for index in range(0, 4):

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

np.show()

Display current pixel on Neopixel

np[pixel id1] = (255, 0, 0)
np[pixel id2] = (255, 165, 0)
np[pixel id3] = (255, 255, 0)
np[pixel id4] = (0, 255, 0)
np[pixel _id5] = (0, 0, 255)
np[pixel _id6] = (75, 0, 130)
np[pixel id7] = (238, 130, 238)
np[pixel_id8] = (160, 32, 240)

Set pixel id1 to display red color
Set pixel id2 to display orange color
Set pixel id3 to display yellow color
Set pixel id4 to display green color
Set pixel id5 to display blue color

Set pixel id6 to display indigo color

Set pixel id7 to display violet color
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np[pixel id9] = (255, 255, 255) Set pixel id8 to display purple color
Set pixel id9 to display white color
from random import randint Import randint from random variables
np[pixel_id] = (R, G, B) Set pixel_id to display rainbow color
R=0 Set the initial value of Rto 0
G=0 Set the initial value of Gto 0
B=0 Set the initial value of Bto 0
R = randint(10, 255) Set R=randint(10, 255)
G = randint(10, 255) Set G=randint(10, 255)
B = randint(10, 255) Set B=randint(10, 255)

1. Description:

Keyestudio micro: bit smart car is equipped with two DC geared motors
which are added a gearbox based on regular DC motors.

Gear motor is the integration of gearmotor and motor, which is applied
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widely in steel and machine industry

Micro:bit motor driver shield comes with PCA9685PW and TB6612FNG
chip, to save the IO port resource, we control the rotation direction and

speed of two DC gear motors with TB6612FNG chip.

Port ph2.0-P4 of
ultrasonic sensor
The slot of A
micro:bit <€ External sensor Mod-
board

I
|
I
i ules 2.54mm pin pitch ~ =—-» Button switch
|
|
|

RGB <&---
Port ph2.0-P3
[ > of DC motor
4 pcs
WS2812RGB
I - : ‘ Control the
Passive buzzer «¢—--——- === : - | > direction of
' 7 motor
PCA9685 chip <€ a’ =5 R
' e \ Port ph2.0-P2 of
_____ external power

Port ph2.0-P5 of
three-channel line <€-----
tracking sensor

TB6612chip » Power switch

Port ph2.0-P3
of IR receiver

PCA9685 chip is controlled by IIC port of micro:bit board and used
to be output port and expand the 10 ports of micro:bit board.

TB6612 chip is controlled by LEDx pin of PCA9685 chip(pin LED1
and LED2 control the direction of left motor, speed is LEDO pin;
LED3 and LED4 pin control direction of right motor, speed is LED5
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=N

RI2 10K };‘éj];};s?}f +5V  100NF
R13 10K Us Cl]" I |||
Rt 10K L [B —— RS |
L 2 27 P20-5 —A.TK
Al SDA [ 1 T—|+5v
L 3 s et 26 P19-5 —
1 L b=x
GND -|| A3 EXTCLK
=— 5 24 R19
: A4 A5 || ' GND
LEDO 6 23
LEDO OE
LEDI 7 LEDI5
LEDI LEDI15
LED2 8 LED14
LED2 LED14
LED3 9 20 LEDI3
LED3 LEDI3
LEDA4 10 19 LEDI12
LEDA4 LEDI12
LEDS 11 18 LEDI1
LED5 LEDI11
LED6 12 17 LED10
LED6 LED10
LED7 13 16 LED9
g llaid L 13 LEDS
] Vvss LEDS
—  PCA9685PW
220UF — +5v  C6
] |VII\ 24 . 20| | | |
= 3 I 3 Kl ; Xg[f S;gg = 100nf ||I
M2 |:2 | 3 M1 I_J;IZ : ‘[ > ig‘]i
= = JJ Gl :|J 02 o, | LED2
Upas - o I
L VIN 13 VM2
[ — 1 VM3
—|ea — | 11 BO1 BINT 17 LED3
N g ” 3 : [ [l | s LED:
M4 vﬁz JJ M3 ﬁz ]! : Eg; PWMB 15 LED
9
j e el
TB6612FNG
TB6612FNG Motor control chip
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2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER to ON end on shield

(4) Link micro:bit board with computer via USB cable.

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

Code 1:

Open “microbit-Code 1.py” file in Mu,

(How to load the project code?)

File Type

Route

File Name

Python file

../Python code/8.16: Motor Driving

microbit-Code-1.py

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Metor Driving-1.py

¥
P+ (L)()(Sd) =) (=
Mode MNew Load Save Flash Files REPL

microbit-Motor Driving-1.py ¥
1 fraom microbit dmport *
: from keves Bit_Turtle_Car dimport »
3 bitCar = Turtle_Car_Driver()
+ while True:

5 display.show(Image. ARROW_5)
6 bitlar.motorlil, 2086)

7 bitlar.motorRi{l, 2686)

a slesp(lo6a)

g display.show{Image. . ARROW_N)
10 bitCar.motorlL(®, 2080)

1 bitCar.motorRia, 266)

slesp(1006)
display.show(Image.ARROW_E)

1 bitCar.motorlil, 5@8)

15 bitlar.motorR{l, 2086)

i slesp(lond)

17 display.show({Image.ARROW_W)
1 bitCar.motorlL(1l, 280)

13 bitCar.motorRi{l, 5@)

2 sleep(laae)

21 display.show(Image.ARROW_E)

bitCar.motorLie, 266)
bitCar.motorR{l, 266)

24 slesp(lond)

7 display.show({Image.ARROW_W)

s bitlar.motorl{l, 2086)

7 bitCar.motorRie, 206)

28 slesp(looa)

2 display.show(Image("00960:""89998:""99599:""99599:
Y bitCar.motaerL(a, @)

3 bitCar.motorRia, @)

£ slesp(lana)

Mi(R) () (&

Plotter

Zoom-in - Zoom-out

Theme

Check

3G !”!E'c:":a'c-ﬂﬁ'!"\l 3y
e = ) ]

Help

v

Microbit ﬂl

Click “Files” to import the library file of "keyes Bit Turtle Car.py”

micro:bit (How to import files?)

If micro:bit has library, you don’ t need to add one.

to
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@ Mu 1.0.3 - microbit-Motor Driving-1.py

r::

Mode

1
2
3

4

14

15

17

e

MNew

L&) S |B

microbit-Motor Driving-1.py € \
from microbit dimport »

from keyes Bit_Turtle_Car dimport »
bitCar = Turtle_Car_Driveri()
while True:

display.show(Image. ARROW_S)
kitCar.metorL(l, 266)
bitCar.motorR{l, 266)

sleep (1068}
display.show(Image. ARROW_N)
hitCar.motorL(e, 266)
bitCar.moetorR{a, 266)
slesp(106a@)
display.show(Image. ARROW_E)
kitCar.motorL(l, &)
bitCar.motorR{l, 266)

sleep (1068}
display.show(Image. ARROW_W)
hitCar.moetorL(l, 266)
hitCar.motorR{l, &)
slesp(106a@)
display.show(Image. ARROW_E)
bitCar.motorL(a, 260)
bitCar.motorR{l, 266)

sleep (1068}
display.show(Image. ARROW_W)
hitCar.motorL{l, 266)
bitCar.motorR{a, 268)
slesp(106a@)

display.show(Image ("E0906: ""09996:"""99999:""99999: ""E3090 ") )

bitCar.motorL(a, @)
bitCar.motorRi{a, @
sleep (1068}

5
1

&) (R) (€) (&

Load Save Fash Files REPL Plotter | Zoom-in Zoom-out Theme

) (2?2 )(O

Check Help Quit

v
Micrabit ﬂ

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-Moter Driving-1.py = O *

rF)(+)(L)(&)|s)[®)E@EMW (&) () (C)b)?)(b

Mode New  Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme || Check| Help Quit

microbit-Motor Driving-1.py 2 '
1 from microbit import »*
: from keyes_ Bit_Turtle_Car Hdmport *
3 hitCar = Turtle_Car_Driver()
+ while True:

5 display.show(Image.ARROW_S)
6 bitCar.metoerlL(l, 206)

7 bitCar.motorR{1l, 20848)

3 slesp(loea)

a display.show(Image.ARROW_N)
10 bitCar.motorlL{a, 204)

1 hitCar.motorRie, 26848)

sleep(lo080)
display.show(Image.ARROW_E)

14 kitCar.matorlL(l, 5@)

15 bitCar.motorR{l, 2684)

T slesp(loea)

7 display.show({Image.ARROW_W)
1 bitCar.motorl{l, 2688}

19 bitCar.motorRil, 58)

x sleesp(lo08)

2 display.show(Image.ARROW_E)

2 bitCar.motorlL{a, 2648}

5 bitCar.motorR{l, 2684)

2 sleep(1066)

% display.show({Image. ARROW_W)
% bitClar.motorl{l, 268@)

P hitCar.motorRi{G, 264}
2
=
30

slesp(lo0a)

display.show(Image("06966:""09990:""99999:""59999:""0960908"))
kitCar.motorlL(a, @)

3 bitCar.motorR{e, @)

£ sleep(lo6a)

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-Motor Driving-1.py

F)(+)(2)(E)(S M) (R) (Q) (&) (ol
Mode New Load Save Flash Fles REPL Plotter | Zoom-n Zoom-out Theme & Check
microbit-Motor Driving-1.py ¥

1 from microhit \dmpert *

: from keyes Bit_Turtle_Car dimport *

3 bhitCar = Turtle_Car_Driver()

s while True:

5 display.show(Image.ARROW_S)

5 bitCar.motorl(l, 2066)

7 bitCar.motorR({1l, 266)

3 slesp(l060)

3 display.show(Image.ARROW_N)

10 bitCar.motorl(@, 208}

1 bitCar.motorR({8, 208)
slespiloaa)
display.show(Image.ARROW_E)

1 bitCar.motorlL (1, 50)

15 BitCar.motorR({1l, 268)

1 sleepiloaa)

7 display.show(Image.ARROW W)

1 bitCar.motorlL(1l, 2866)

19 bitCar.moetorR(1l, 58)

2 slesp(1066)

2t display.show(Image.ARROW_E)

z bitCar.motorlL(@, 2066)

p bitCar.motorR({1l, 266)

2 slesp(l06a)

x display.show(Image. . ARROW_W)

% bitCar.motorl(l, 268}

7 bitlar.motorR{8, 208)

2 slespiloaa)

b display.show(Image("86968a:""09990:""99999:""99999:""026908"))

£ bitCar.motorl(@, @)

a1 bitCar.motorR{8, @)

) slesp(l1060)

Code 2:

Open “microbit-Code 2.py” file in Mu.

Help

193



Ml
o

www.keyestudio.com

(How to load the project code?)

File Type Route File Name

Python file |../Python Code/8.16: Motor Driving | microbit-Code-2.py

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Motor Driving-2.py

r(+) (2%

Mode New

Load Save

microbit-Motor Driving-2.py ¥

¥
o)

Flash

Files

REPL

M) (@) (&

Plotter | Zoom-in Zoom-out Theme

1

rk

3 bitCar =

s+ show_ L = Image('"90800

s show_0 = Image("09998:"

s a = 0

; b =0

s def run_L():

3 global b

10 sleep(lo6a)

1 bitCar.motorl(l,
bitCar.motorR(1,
slespiloae)

1 bitCar.motorlL(@,
bitCar.motorR(1,
slesp(asa)

7 bitCar.motorl(1,

e bitCar.motaorR(1,

19 sleep(1860)

20 bitCar.motorl (@,

21 hitCar.motorR(a,

n b =@

n def run_0():

2 global h

x sleep( lo6a)

% hitCar.motorl (1,

b bitCar.motorR(1,

2 slespilaan)

2 bitCar.motorlL(@,

Y bitCar.motorR(1,

" slesp(e2a)

b

Check

from micrebit dimport butten_a, button_b, display, Image, sleep
from keyes Bit_Turtle_Car dimport

Turtle_Car_Driver()

,,,,,,,,,,,,

"gQEeg "

208)
200)

126)
126)

200)
200)

@ @
i

200)

260)

128)
128)

g:""gppe9 "

"Mggggo")

"@og9n")

2?

Help
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b bitCar.motorlL(l, 266)
= bitCar.metorR({1l, 2060)
" sleep(l@@@)
= bitCar.motorlL(e, 12a)
* bitCar.motorR(1, 128)
k7 slesp(620)
£ bitCar.motorlL(l, 2066)
£ bitCar.metorR({1l, 200)
% slesp(180a@)
4 bitCar.metorlL(e, 126)
2 bitCar.motorR(1l, 128)
o slesp(620)
# hitCar.motorlL(l, 2066)
=5 bitCar.motorR(1l, 260)
% slesp(160a@)
@ bitCar.motorL(@, @)
- bitCar.motorR(e, @)
- b =@
i while True:
51 if buttoen_a.was_pressed():
] a=a+t 1

E if a. 5= 33

i a=e
o if button_b.was_pressed():
55 b: = 1
57 if (a == 1):
5 display. show(show
S [ Al o S
E run_L{)
&1 elif a == 2:
& display.show(show_0)
& if bz 3%
Er % run_o0)

Microbit 'al

b4

Click “Files” to import the library of “keyes Bit Turtle Car.py” to micro:bit.

(How to import files? )
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@ Mu 1.0.3 - microbit-Motor Driving-2.py - O *

r(+) )2 (8B (M (@) (@) (&) (4)(2)(0

Mode Mew Load Save Flash Fies | REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Motor Driving-2.py 2 \
+ from micrebit dmport button_a, button_b, display, Image, sleep Pa
:» from keyes Bit_Turtle_Car dimport »
3 hitCar = Turtle_Car_Driver()

4+ show_L = Image("20860:""36006:""900006:""50000:""99995")
s show_ 0 = Image("82990:""90069:""90009:""90009:""09930")
s a =@

r b =20

s def run_L():

3 global b

1 sleepilaae)

11 bitCar.motorlL(1, 266)

bitCar.matorR(1, 2688}
slesp(loaa)

1 bitCar.motorl(e, 128)
bitCar.motorR(1, 128}
sleepi(650)

1 bitCar.motorL(1, 2688)
1 bitCar.motorR(1, 266)
1 slesp{laaa)

2 bitCar.motorlL(@, @)

21 bitCar.motorR({a@, @)

z b = @

n def run_0():

24 global h

x sleep(laae)

x bitCar.motorlL (1, 2688)
z bitCar.motorR(1, 268}
2 slesp(laaa)

= bitCar.motorlL(®, 128}
£ hitCar.motorR(1, 12a)

sleepieze)

Lt
=3
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Click “Check” to examine error i

bitCar.motorl(l,
bitCar.motorR(1,
sleep(100Q)
bitCar.motorlL (@,
hitCar.motorR(1,
sleep(620)
bitCar.motorl(l,
bitCar.motaorR(1,
sleep (10688}
bitCar.motorlL (@,
bitCar.motorR(1,
slesp(620)
hitCar.motorl(1l,
bitCar.motorR(1,
slesep(160@)
bitCar.motorlL (@,
bitCar.motaorR(a,
h =@

while True:

200)
200)
120)
12a)

266)
264)

1203
12a)

266)

208)

)

o)

if butten_a.was_pressead():

a=a+1
1F a2z 3
H a=2=0

if hutton_b.was_pressed():

b: = 1

I
e i
; run_L{)
elif a == 2;

1¥ bo== a%
: run_0¢)

ay.showi(show_L}

display.show(show_0)

underlines and cursors are shown.

v
Microbit 'a'

n the code. The program proves wrong if
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@ Mu 1.0.3 - microbit-Motor Driving-2.py

rJ

Mode

o

MNew

D EREX

Load Save Flash

microbit-Motor Driving-2.py

1

2

B E B Y8 B B B H H

d
=4

Files

E M Q Q « b | ?

REPL Plotter | Zoom-n Zoom-out Theme ||Check | Help

from microbit import butten_a, button_b, display, Image, sleep
from keyes_Bit_Turtle_Car dmport *

hitZar = Turtle_Car_Driver()
Image('"2000Q:""2Q0R0Q:""20000:""20000:""29999")

Image("02990:""908069:"

show L
show_0

a:
b =
def

def

]

[c]

run_Li )

global b
slesp(loca)
bitCar.motarlL(l,
bitCar.motorR(1,
slesp{loca)
bitCar.metaerlL (o,
bitCar.motorR{1,
slesp(asa)
bitCar.motorL{l,
bitCar.motaerR(1,
sleep{loca)
BitCar.motorL{a,
bitCar.motorR{e,
b =8

run_0():

global b
sleep(looa)
bitCar.motorL {1,
bitCar.motorR{Ll,
sleep(long)
bitCar.motorlL{a,
BitCar.motorR(1,
slespiazae)

260)
268)

126)
128)

268)
260)

20060

200)

1267
126)

"90009:"""90609: """0999a")
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g bitCar.motorL{l, 2048)
= bhitCar.motorR(1, 200}
» slesp(laos)

3 bitCar.motorL(e, 120)
* bitCar.motorR{l, 1208}
£ slesp(620)

£ bitCar.motorL{l, 200)
S bitCar.motorR{Ll, 208)

) slesp( 1l80ad)
a1 BitCar.motorLi{e, 128}
@ bitCar.motorR{1l, 128)
o slesp(620)
# hitCar.motorlL{l, 2040)
= bitCar.motorR{l, 2008)
% sleep(l00a)
@ bitCar.motorL{e, @)
a5 hitCar.motorR{e, @)
n b= o
s while True:
51 if buttoen_a.was_pressedi):
=2 a=a + 1
' 1 a2 3
| | a=¢8
= if button_b.was_pressedi):

= b: = 3

5 9F La ==

s dizplay.show{show_L}
E 3F hos== 13
o 5

run_Li)

&t elif a == 2;

& display.show(show_0)
& 1F hi== Iy

& é run_0¢)

85

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-Motor Driving-2.py

P+ (2

4

*
(aD)

Mode New Load Save Flash

microbit-Motor Driving-Z.py 2

Files

1

2

REPL

A

Plotter

| Q (G b

Zoom-in Zoom-out Theme | Check

from micrabit dimpert button_a, bhutton_b, display, Image, sleep

from keyes Bit_Turtle_Car dimport *
hitCar = Turtle_Car_Driver()

show_L = Image("90006:

bitCar.motorlL(l,
bitCar.motorR(1,

bitCar.motorlL(e,
bitCar.motorR{L,

bitCar.motorlL(l,
bitCar.motorR(L,

bitCar.metorL(e,
hitCar.motorR{o,

bitCar.motorlL(l,
bitCar.motorR(1l,

bitCar.motorL{o,
bitCar.motorR(L,

3
4
s show_0 = Image("®
s a = 0@
7 b =20
a def run_L():
g global b
10 sleep(laoa)
11

slesp( 1006)
14

slesp(650)
17
13
1 slesp(lo0a)
20
21
z b =8
z def run_0():
24 global b
7 slesp(laaa)
25
7
e slesp( la0a)
2
30
3 slesp(620)

268)
208)

120)
128)

260)
206)

200)

208)

120)
126)

2?

Help
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32

BitCar.moto
bitCar.moto
slespi(leoea)
BitCar.moto
bitCar.moto
slesp(620)
bitCar.moto
bitCar.moto
sleep(leooa)
BitCar.moto
bitCar.moto
slespi(c2a)
bitCar.moto
bitCar.moto
slesp(leooa)
bitCar.moto
BitCar.moto
b= @

while True:

if button_a
a = a +
1f @ %=
5=

ﬁf bUtton_b,m

vas_pressed():

T |

rLil, z2ea)
rRi{l, 2aa)
rlia, 126)

rR(1, 128)

rL(l, 2066)
rR(1, 208)

rL(e, 12e)
FR(1, 120)

rL{l, 260)
rei(l, 2ea)

Gm
rL(e, o)

rRie, @)

was_pressed():

1
3:
&1

¥ fa ==

if b ==
: Fun

ﬁf hiiss

4.Test Result:

display

elif a == 2:
display.sh

Fun_o

Lshow( show L)
13
_Lid

Download code 1 to micro:bit, and turn on the switch on robot car. The

robot car will go forward for 1s, back for 1s, turn left for 1s, right for 1s,

turn anticlockwise for 1s, clockwise for 1 and stop 1s. Matrix also displays

the patterns.
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When the button A and B are firstly pressed, micro” bit will show “L" , the

route of caris “L" . When they are pressed again,“[1"is shown on micro:bit,

and route of caris “[O" .

5.Code Explanation:

from microbit import| RAM is not big enough, import

button_a, button_b, display, Image, | button_a, button_b, display, Image,

sleep sleep

from keyes Bit Turtle Car | Import the library of

import * keyes Bit Turtle Car

bitCar =Turtle_Car Driver() instantiate

while True: This is a permanent loop that makes

micro:bit execute the code of it.
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display.show(Image.ARROW S) micro:bit shows arrow pointing to
display.show(Image.ARROW _N) South
display.show(Image.ARROW E) micro:bit shows arrow pointing to
display.show(Image.ARROW_ W) North
display.show(Image("00900:""0999 | micro:bit shows arrow pointing to
0:""99999:""99999:""09090")) East

micro:bit shows arrow pointing to
West

micro:bit displays “®”

bitCar.motorL(1, 200) The left motor of car rotates clockwise
bitCar.motorR(1, 200) at the speed of PWM200

(1: clockwise, 0: anticlockwise;
PWM100 means speed (0~255) )
The right motor of car rotates clockwise

at the speed of PWM200

bitCar.motorL(0, 200) The left motor of car rotates
bitCar.motorR(0, 200) anticlockwise at the speed of PWM200
The right motor of car rotates
anticlockwise at the speed of

PWM200
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sleep(1000) Delay in 1000ms

a=0 Set the initial value of a to 0
b=0 Set the initial value of b to 0
def run_L(): Define run_L()

def run_O(): Define run_O()

show L =

Image("90000:""90000:""90000:""9
0000:""99999")

Set Image() to show L

if button_a.was_pressed():

a=a+1
ifa>=3:
a=0

if button_b.was_pressed():
b =1

if (@==1):
display.show(show L)
ifb==1:

run_L()

elifa == 2:
display.show(show O)
ifb==1:

run_O()

If button A is pressed,
a=a+1

If a=3

a=0

If button B is pressed,

b=1

If a=1

micro:bit shows “L” pattern
If b=1

The track of car is route L
If a=2

micro:bit shows “O” image
If b=1

The track of car is route O
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8.17.1: Detect Line Tracking Sensor

1.Description:

The V2 expansion board of keyestudio micro: bit mini smart robot car
comes with two line tracking sensors which adopt TCRT5000 IR tubes.
TCRT5000 IR tube has an IR emitting tube and a receiving tube.

Low level(0) is output when IR transmitting tube emits IR signals to
receiving tube; high level(1) will be output when smart car runs along black
line.

When smart car drives on the white ground, TCRT5000 IR tube will emit IR
signals which will be reflected by white ground and received by receiving
tube, consequently output low level(0); on the contrary, when driving on

the black surface, the high level is output.

The left and right line tracking sensors are respectively controlled by P12
and P13.

Put a paper under the bottom of car, adjust the potentiometers on shield
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to adjust sensitivity. When D2 and D6 are on, then pull up the universal
wheels for 0.5cm off the paper. The sensitivity is set well if D2 and D6 are

off

2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER to ON end on driver shield

(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu

3. Test Code
Code 1:

Open the file “Code-1.py” in Mu (How to load the project code?)

File Type Route File Name

Python ../Python code/ microbit-Code-1.py
file 8.17: Line tracking car/8.17.1
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You can also input code in the editing window yourself.(note:all English

words and symbols must be written in English)

@ Mu 1.0.3 - microbit-Line tracking detection-1.py

rl

Mode

+)(2)2)|(s) @@= )| (@) (a) (¢

New Load Save Flash  Files REPL Plotter Zoomrin - Foomrout  Theme

microbit-Line tracking detection-1.py

1
2
3
4
5

from microbit \import »

val_LL = @

while True:
val_LL = pinld.read_digital()
print("digital signal:", wal_LL)
sleep(268)

vy

Check

?

Help

U
it

Microbit 'a'

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

underlines and cursors are shown.

@J Mu 1.0.3 - microbit-Line tracking detection-1.py

r:

Mode

+)(t) (&) (S) ([B) (@) ()| (& Q) (&

Mew Load Save Flash Files REFL Plotter Zoomrin - Zoonrout  Theme

microbit-Line tracking detection-1.py ¥

1
2
3
4
5

]

from microbit dimport »

val_LL = @

while True:
val_LL = pinld.read _digital()
print("digital signal:", val_LL)
slesp(260)

Check

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

download code to micro:bit board.

@l Mu 1.0.3 - micrabit-Line tracking detection-1.py = O *
r)|(+)(L) (&) (& m) () (&) (@) (&) |(vh)(?)(O
Mode New Load Save Flash | Files REPL Plotter | Zoomrin Zoomrout Theme | Check  Help  Quit

microbit-Line tracking detection-1.py
from microbit dimport »*

: wval_LL = @

3 while True:

4 val_LL = pinld.read_digital()

5 print("digital signal:", wval_LL)
slesp(206)

Microbit a

Download code 1 onto micro:bit board, don’ t plug off USB cable. Click
“REPL"” and press the reset buttons, the readings detected by left

TCRT5000 IR tube are displayed on monitor.

When the left TCRT5000 IR tube detects white object, 0 will be shown and

left indicator will be on; when no white objects and only black object are

detected, 1 will be displayed and indicator will be off, as shown below.
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@l Mu 1.0.3 - micrebit-Line tracking detection-1.py

e (+)(2) () s @|=)|H (@ (@) (¢)|(w) (2

Mods Mew  Losd Save Flash  Files | REPL | Pictter | Zoomrin Zoomrout Theme | Check  Help

microbit-line tracking detection-1.py 2
1+ from microbit import »*
2 wval_LL = @
3 while True:
4 val_LL = pinld.read_digitali)

5 print("digital signal:", wval_LL)
5 sleep(2088)

BBEC micro:bit REPL
qTgTral sTgnacs 1
digital signal: @
digital signal: @
digital signal: @
digital signal: @
digital signal:
digital signal:
digital signal:
digital signal:
digital signal: @
digital signal: @
digital signal: @
digital signal: 1
digital signhal: 1

Code 2:

O
Quit

Level of left, middle and right
TCRT5000 IR Tube

Binary

Low (0) Low (0) High (1)

001

Low (0) High (1) Low (0)

010

Low (0) High (1) High (1)

011
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High (1) Low (0) Low (0) 100
High (1) Low (0) High (1) 101
High (1) High (1) Low (0) 110
High (1) High (1) High (1) 111
Low (0) Low (0) Low (0) 000

Open “microbit-Code-2.py” in Mu (How to load the project code?)

File Type | Route

File Name

Python |../Python code/8.17: Line tracking

file car/8.17.1

microbit-Code-2.py

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Line tracking detection-2.py = O s

rF)(+) (L) (&)(d) (D)) (M) () (&) (C)|()(?)(D

Mode MNew Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Line tracking detection-2.py ¥

+ from micrebhit dimport = VaN
2 wal LL =6
s val_CC = @

4 1\.-'-’_-‘l-l._RR = 0
s while True:

5 val_LL = pinld.read_digital()

7 val_CC = pinl5.read_digital()

8 val_RR = pinlé.read_digitali)

a if val_LL == @ and val_CC == 1 and wval_RR == 1:

1 § display.show(Image("000a9:""e00a9:""000@9:""'000@9:"""000AE9"))

1 elif val _LL == 1 and val _CC == @ and val_RR ==
display.show(Image("00906:""00906:""00906: ""3R906: ""GR980") )
glif val LL == 1 and val CC == 1 and val RR == @:

14 display.show(Image("90060:""90000:""90000: ""90006: ""90086") )

15 elif wval_LL == & and val_CC == @ and wval_RR == 1:

1 é display.show(Image . HEART _SMALL)

17 elif val_LL == © and val_CC == 1 and val_RR == @:

@ é display.show(Image.YES)

13 elif val_LL == 1 and val_CC == @ and val_RR == @:

2 é display.show(Image.NO)

2 elif val_LL == 1 and val_CC == 1 and val_RR == 1:

2 f display.show(Image.SAD)

5 else:

24 | : display.show(Image .HEART)

5

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-Line tracking detection-2.py = O et

P+ 2 2SS B @M Q@ Q) (Cldl2?2 (O

Mode New  Load  Save Flash Files REPL Plotter | Zoom-n Zoom-out Theme || Check] Help Quit

microbit-Line tracking detection-2.py ¥

1+ from microbit dimport * A

z val_LL =@

3 val _CC =0

+ wval_RR = 0@

s while True:

& val_LL = pinl4.read _digital()

7 val_CC = pinls.read_digital()

3 val_RR = pinlé.read_digital()

3 if val _LL == & and val _CC == 1 and val_RR == 1:

1 é display.show(Image("80809: ""80069: """ 0EEE9 """ GEEE9 "' BOGES"))

1 elif val_LL == 1 and val_CC == & and val_RR ==
display.show(Image("@E906:""E006:""0E%00:""00900:""00960") )
elif val_LL == 1 and val_CC == 1 and val_RR == @:

14 display.show(Image("900006:""90000:""90E00:"""90000 :""30060") )

5 elif val_LL == © and val_CC == © and val_RR ==

1 é display.show({Image . HEART_SMALL}

17 elif val_LL == @ and val_CC == 1 and val_RR == 0:

F é display.show({Image.YES)

3 elif val LL == 1 and val CC == ® and val_RR == @:

1 é display.show({Image.NO}

2 elif val_LL == 1 and val_CC == 1 and val_RR ==

2 f display.show(Image.SAD)

n else:

2 | é display.show(Image.HEART)

5

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

download code to micro:bit board.
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@ Mu 1.0.3 - microbit-Line tracking detection-2.py s O ot

)42 2SI (@D (M| (&) () (C)|(d)(2)(D

Mode New  Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Line tracking detection-Z.py ¥

1 from microbit dimport * A
: val_LL = @
i wval_CC =0

+ wval_RR = @
s while True:

& val_LL = pinld4.read_digital()
; val_CC = pinls.read_digital()
3 val_RR = pinlé.read digital()
3 if val LL == 8 and val _CC == 1 and val _RR == 1:
10 : display.show(Image("E0089:""8R009:""00QE9:""EERAS: ""'BEEES") )
1 elif val_LL == 1 and val_CC == @& and val_RR ==
2 é display.show({Image("00980 GROEE:"EAGE6E: "TEASEE  "TEASeR") )
a3 elif val_LL == 1 and wval_ 1 and val_RR == @:
1 display.show(Image("900806:"" 90008 :"""30000:"""900006:"""0600Q") )
15 elif val_LL == @ and val_CC == @ and val_RR == 1:
1 % display.show(Image . HEART_SMALL)
7 elif val LL == @ and wval CC == 1 and val_RR == &:
1 é display.show(Image.YES)
19 elif val LL == 1 and wal _CC == @& and val_RR == ©:
2 é display.show(Image.NO)
2t elif val_LL == 1 and val_CC == 1 and val_RR ==
2 é display.show({Image.SAD)

else:

i display.show(Image . HEART)
= | 4

4.Test Result:

n

Download code 2 to micro:bit board, “I” will be shown at left and indicator
will be on when only left TCRT5000 IR tube on line tracking sensor detects
white objects.

llIII

will be shown in the middle and indicator will be on when only middle

TCRT5000 IR tube on line tracking sensor detects white objects.
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lllll

will be shown at right and indicator will be on when only right
TCRT5000 IR tube on line tracking sensor detects white objects.

As only left and middle TCRT5000 IR tubes detect white objects, micro:bit
shows “Ed" and indicators at left and middle are on.

Micro:bit shows “E&" and indicators at left and right are on when only left

and right TCRT5000 IR tubes detect white objects.

Micro:bit shows “B" and indicators at right and middle are on when only

middle and right TCRT5000 IR tubes detect white objects.

Micro:bit displays “E#" and none of indicator is on when both of them

detect black objects or no object is detected.

Both of them detect white objects, micro:bit shows “®” and indicators are

on.

5. Code Explanation:

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

val LL=0 Set the initial value of val LL to O

val CC=0 Set the initial of val CCto 0
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val RR =0

Set the initial value of val RR

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

val LL = pin14.read digital()

Set the digital signal read by TCRT5000

IR tube connected to P14 to val LL

val CC = pin15.read_digital()

Set the digital signal read by TCRT5000

IR tube connected to P15 to val CC

val RR = pin16.read_digital()

Set the digital signal read by TCRT5000

IR tube connected to P16 to val RR

print("Light intensity:",

REPL monitor prints the digital signal

Lightintensity) read by TCRT5000 IR tube connected
to P14
sleep(100) Delay in 100ms

if val LL == 0 and val CC ==

and val RR == 1:
display.show(Image("00009:""000
09:""00009:""00009:""00009"))
elif val LL == 1 and val CC ==
and val RR == 1:
display.show(Image("00900:""009
00:""00900:""00900:""00900"))
elif val LL == 1 and val CC ==

If val LL =0, val CC =1 and val RR =1
micro:bit shows “1” on the left

If val LL =1, val CC =0 and val RR =1
micro:bit shows “1” in the middle

If val LL =1, val CC = Tandval RR =0
micro:bit shows “1” on the left

If val LL =0, val CC = 0and val RR =1
micro:bit displays “E&"

If val LL =0, val CC = Tandval RR =0
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and val RR ==0:
display.show(Image("90000:""900
00:""90000:""90000:""90000"))
elif val LL == 0 and val CC ==
and val RR == 1:
display.show(Image.HEART SMAL
L)

elif val LL == 0 and val CC ==
and val RR == 0:
display.show(Image.YES)

elif val LL == 1 and val CC ==
and val RR == 0:
display.show(Image.NO)

elif val LL == 1 and val CC ==
and val RR == 1:
display.show(Image.SAD)

else:

display.show(Image.HEART)

micro:bit displays “%&"

If val LL =1, val CC=0andval RR=0
micro:bit displays "

If val LL =1, val CC = Tand val RR =1
micro:bit shows “E&#"

Otherwise, the above condition is not
met

micro:bit shows “®@" .

8.17.2: Line Tracking Car

1. Description:
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In this lesson we will combine line tracking sensors with a motor to make a

line tracking smart car.

The micro:bit board will analyze the signals and control smart car to show

line tracking function.

Left/Middle/Right TCRT5000 binary
IR Tunes (Level)

LOW (0) LOW (0) HIGH (1) 001 | Turn right

LOW (0) HIGH (1) LOW (0) 010 Go
forward

LOW (0) HIGH (1) HIGH (1) 011 Go
forward

HIGH (1) LOW (0) LOW (0) 100 | Turn left

HIGH (1) LOW (0) HIGH (1) 101 Go
forward

HIGH (1) HIGH (1) LOW (0) 110 Go
forward
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HIGH (1) HIGH (1) HIGH (1) 111 Go
forward
LOW (0) LOW (0) LOW (0) 000 Stop
Black Line

The three-channel line tracking sensor is connected to integrated pin(G,5V

P14, P15, P16) and controlled by P14, P15 and P16.

2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER switch to ON end on shield

(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu
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Warning: the line tracking sensor can't work normally under strong light
because there is a mountain of invisible light including IR and ultraviolet

rays.

3. Flow Chart
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4 pcs WS2812RGB
LEDs display different
colors

l

Line Tracking Value

PEYEST———

Go
forward

M—YES—»

Turn
left

=YES

Turn
right
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4. Test Code

Open “microbit- Code.py “ in Mu:

(How to load the project code?)

File Type

Route

File Name

Python file

../Python Code/8.17: Line tracking
car/8.17.2

microbit-Code.py

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit- Line tracking car.py

)+

Mode MNew

L) &)S)DE M| (Q) () (C)[(b)( ?

Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme | Check Help

microbit- Line tracking car.py X

1+ from microbit dimport *

:  from keyes_Bit_Turtle_Car -\import *
3 import neopixel

s+ bitCar = Turtle_Car_Driver()

s np = neopixel.NeoPFixel(ping, 4)

s display.show(Image.HAPPY)

val_LL
a '-.-'a-l._':':
s wval_RR

e
&1

o

1w while True:

1 val s LL
val_CC

pinld.read_digital()
pinls.read_digital()

val_RR = pinlée.read_digital()
Er for pixel_idl in range(0, len(np)):

nplpixel_ddl] = (255, leae, 18a)
np.show()

e if wval _LL == 8 and val _CC == 1 and val_RR =
bitCar.motoerlL{l, &@)

13
1 bitCar.motorR({1l, &@)
2 elif val_LL == ® and val_CC == 1 and val_RR == 1:

bitCar.motorlL(1, 6@)
bitCar.metorR({1l, &@)
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elif val_LL == 1 and val_CC == @ and val_RR == 1:
bitCar.motorLil, &a)
% bitCar.moterR{l, 68)
elif val LL == 1 and val CC == 1 and val_RR == @:
hitCar.motorL({l, &@)
2 bitCar.motorRi{l, &a)
2 elif val_LL == 1 and val_CC == 1 and val_RR == 1:
bitCar.motorL{l, &a&)
kT bitCar.motorR{1l, &8)
e elif val LL == 1 and val CC == @ and val _RR == @:
= hitCar.motorLie, 36)
* bitCar.motorRi{l, &a)
£ elif val_LL == & and val_CC == @ and val_RR == 1:
* bitCar.motorlL{1, 8@)
£ bitCar.motorR{G, 3a)
£ else:
Y bitCar.motorbLi{e, @)
A bitCar.motorRi{G, @)

41 v

Microbit ﬂ

Click “Files” to import the library file of “keyes Bit Turtle Car.py” to

micro:bit (How to import files?)

If micro:bit has library, you don’ t need to add one.
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@ Mu 1.0.3 - microbit- Line tracking car.py

r)(+)(1)(&)|(S) = A

Mode New Load Save Flash Files REPL Plotter

microbit- Line tracking car.py %

1+ from microbit dimport *

2 from keyes Bit_Turtle_Car import

3 import neopixel

s bitCar = Turtle_Car_Driver()

s np = neopixel.NeoPixel(ping, 4)

s display.show(Image.HAPPY)

z val LL =98

a val_CC =@

s wval_RR = @

w while True:

1 val_LL = pinl4.read_digital()
val_CC pinls.read_digital()
val_RR = pinlé.read_digitali)

1 for pixel_ddl in rangesi(@, len(np)):

nplpixel_ddl] = (255, 1e6, 1646)
np.showi )

Q

Zoom-in

7 if val_LL == @ and val _CC == 1 and val_RR

i bitCar.motorlL{l, &a&)
13 bitCar.motorR(1, &8)

Q ¢

Zoom-out  Theme

Bz

2 elif val_LL == @ and val_CC == 1 and val_RR ==

2 bitCar.motorL{l, &6}
z bitCar.motorR{l, &6)

© and

elif val_LL == 1 and val_cCC
hitCar.motorlL(l, &8)
bitCar.motoerR(1, &@)
elif val_LL == 1 and val_CC 1 and
bitCar.motorl(1l, &@)
bitCar.motorR(1, &@)
elif val LL == 1 and val _CC
hitCar.motorlL (1, &@)
bitCar.motorR(1, &@)
elif val LL == 1 and val CC @ and
bitCar.metorL(e, 38)
bitCar.motorR(1, 8@)
elif val LL == @ and val _CC @ and
hitCar.motorl(1, 88)
bitCar.motorR(e, 30)
else:
bitCar.motorl(e, @)
bitCar.motorR(8, @)

and

I
I
[

BB ¥ OB M B K OE O

& 3 B 4 ¥ #H 2 B M

e
=

wval_RR

val_RR

val_RER

val RRE

‘\.-'a-L_RR

Q:

&

Check

2?

Help

V)
Quit

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

underlines and cursors are shown.

@ Mu 1.0.3 - microbit- Line tracking car.py - O bt
&

F)(+)(L)(&)(S M) (&) (Q) (C) k) 2)(O
Mode New  Load  Save Flash Files  REPL Plotter | Zoom-in Zoom-out Theme || Check| Help Quit
microbit- Line tracking car.py %

1 from microbit dimport » PN

: from keyes_Bit_Turtle_Car dimport »

3 dmport neopixel
+ bhitCar = Turtle_Car_Driver()
s hp = neopixel.NecPixel(ping, 4)

s display.show(Image.HAPPY)
;7 wal_LL = @

a wval_CC =@

s val_RR = @

w while True:

1 val_LL = pinld.read_digital()
val_CC = pinl5.read_digital()
val_RR = pinlé.read_digital()
14 for pixel_idl in range(@, len(np)):
15 nplpixel_1dl] = (255, 168, 168)
1 np.show()
e if val_LL == © and val_CC == 1 and val_RR == a:
1 kitlar.motorlL({l, &@)
1 hitCar.motorR{l, &)
2 elif val LL == @ and wval CC == 1 and wal RR == 1
21 hitCar.motorl{l, &)
2 bitCar.motorR({l, &@)
2| elif val_LL == 1 and val_CC == 0 and wval_RR == 1:
BitCar.motaorl{l, &&)
% bitCar.motorR{1l, &66)
% elif val LL == 1 and val CC == 1 and wval RR == @
z bitCar.motorlL(l, &@)
E bitCar.motorR{l, &@)
) elif val_LL == 1 and val_CC == 1 and wval_RR == 1:
£ hitCar.motorlL(1, &@)
£ bitCar.motorR({1, &@)
2 elif val LL == 1 and val CC == © and val RR == 0@
= hitCar.motorlL(e, 3@)
» bitClar.moterR{1l, 8@)
b elif val_LL == @ and val_CC == @ and val_RR == 1:
* bitCar.motarl{l, 80)
e bitCar.motarR{e, 3@)
= else:
= bitlar.motorbl{e, @)
s BitCar.motoerR{a, @)
41 "4
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If the code is correct, connect micro:bit to computer and click “Flash” to

download code to micro:bit board.

@ Mu 1.0.3 - microbit- Line tracking car.py

r::

Mode

+) (2 &

New Load Save

Flash

microbit- Line tracking car.py 2

1

!

11

14

18

17

13

21

from microhit import »*

Files REPL

from keyes Bit_Turtle_Car -Himport »*
import neopixel
Turtle_Car_Driver()
pixel.NeoPixel(ping, 4)
show(Images . HAPPY)

bitCar
np = ne

v

display.

val LL
‘\.-'a-L_'C ':.

"\.-'a-L_R R

&
(6]

@

while True:

val_LL
val_CcC

val_RR

pinld.read_digital()
pinls.read_digital()
pinlé.read _digital(]

for pixel_idl 1in range(e, len(np)):
nplpixel_id1]

elif val_L
bitCar.motorl(e, 3@)

np.show()

(255, 168,

if val_LL == 6 and val_CC == 1

bitCar.motorL{l, &@)
bitCar.motorRil, &@)

elif val LL == ® and val CC ==

bitCar.motorlil, &8)
bitCar.motorR{l, &0)

elif val LL == 1 :amd =~al :CE ==

bitCar.motorl(l, 6@}
hitCar.motarR({1l, &8)

eldif val_LL == 1 and val_CC ==

hitCar.motorl(1l, 6a)
hitCar.motarR({1l, &8)

elif val_LL == 1 and val_CC ==
hitCar.motorlL (1, 68}

kitCar.motarR(1l, &@)
1 and val_CC ==

bitCar.motorR(1, &)

elif val_LL == & and val_CC ==

hitCar.motorl (1, 88)
bitCar.motorR(e, 3a8)

else:

bitCar.motorl(e, @)

bitCar.metorR{a, &)

100)

and val_RR == @:

el

and val_RR

and

and

and

and

and

val_RR

val_RR

".-'a-I._RR

val_RR

‘\.-'a-I._RR

&) (&) (@) (&

Plotter

w2 O

Zoom-in Zoom-out Theme | Check Help Quit

Fa
1:
1z

b7
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4. Test Result:
Download code to micro:bit and dial POWER to ON end. The car can follow black

traces and 4 pcs WS2812 RGB light up.

Note: (1) the width of black trace should be wider than the width of

line tracking sensor.

Avoid to test smart car under the strong light.

5. Code Explanation:

from microbit import * Import the library of micro:bit
from keyes Bit_Car Driver | Import the library of micro:bit
import *

import neopixel Import the library of neopixel
display.show(Image.HAPPY) micro:bit shows “smile” pattern
while True: This is a permanent loop that

makes micro:bit execute the code

of it.

val LL = pin14.read digital() Set the digital signal read by line
TCRT5000 IR tube connected to

P14, to val LL
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val CC = pin15.read_digital()

Set the digital signal read by line
TCRT5000 IR tube connected to
P15, to val CC

val RR = pin16.read_digital()

Set the digital signal read by line
TCRT5000 IR tube connected to
P16, to val RR

for pixel id1 in range(0, len(np)):
np[pixel id1] = (255, 100, 100)

np.show()

Set the pixel of RGB to pixel_id1 in
the range of (0, len (np) )

Set the pixel of RGB on Neopixel
strip to pixel id1 on (255, 100,
100)

Display pixel on Neopixel strip
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if val LL == 0 and val CC ==

and val RR == 0:
bitCar.motorL(1, 60)
bitCar.motorR(1, 60)

elif val LL == 0 and val CC ==

and val RR == 1:
bitCar.motorL(1, 60)
bitCar.motorR(1, 60)

elif val LL == 1 and val CC ==

and val RR == 1:
bitCar.motorL(1, 60)
bitCar.motorR(1, 60)

elif val LL == 1 and val CC ==

and val RR == 0:
bitCar.motorL(1, 60)
bitCar.motorR(1, 60)

elifval LL == 1 and val CC ==

and val RR == 1:
bitCar.motorL(1, 60)
bitCar.motorR(1, 60)

elif val LL == 1 and val CC ==

and val RR == 0:

If val LL = 0, val CC =1 and val RR
=0

Left motor rotates clockwise at
the speed of PWM 60 (1:
clockwise, 0: anticlockwise; speed:
PWM 60 (0~255) )

Right motor rotates clockwise at
the speed of PWM 60

If val LL =0, val CC =1 and
val RR =1

Left motor rotates clockwise at
the speed of PWM 60

Right motor rotates clockwise at
the speed of PWM 60

When val LL = 1, val CC = 0 and
val RR =1

Left motor rotates clockwise at
the speed of PWM 60

Right motor rotates clockwise at
the speed of PWM 60

When val LL = 1, val CC = 1 and
val RR=0
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bitCar.motorL(0, 30)
bitCar.motorR(1, 80)

elif val LL == 0 and val CC ==
and val RR == 1:
bitCar.motorL(1, 80)
bitCar.motorR(0, 30)

else:

bitCar.motorL(0, 0)
bitCar.motorR(0, 0)

Left motor rotates clockwise at
the speed of PWM 60
Right motor rotates clockwise at

the speed of PWM 60

When val LL = 1, val CC = 1 and
val RR =1

Left motor rotates clockwise at
the speed of PWM 60

Right motor rotates clockwise at
the speed of PWM 60

If val LL = 1, val CC = 0 and
val RR=0

Left motor rotates anticlockwise
at the speed of PWM 30

Right motor rotates clockwise at
the speed of PWM 60

If val LL = 0, val CC = 0 and
val RR =1

Left motor rotates clockwise at
the speed of PWM 80

Right motor rotates anticlockwise
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at the speed of PWM 30
Otherwise, the above condition is
not met

Left motor doesn’ t rotate

Right motor doesn’ t rotate

8.18.1: Ultrasonic Ranging

The HC-SRO04 ultrasonic sensor uses sonar to determine distance to an
object like bats do. It offers excellent non-contact range detection with
high accuracy and stable readings in an easy-to-use package. It comes

complete with ultrasonic transmitter and receiver modules.

231



Ml
o

www.keyestudio.com

The HC-SRO04 or the ultrasonic sensor is being used in a wide range of
electronics projects for creating obstacle detection and distance measuring

application as well as various other applications.

As the above picture shown, it is like two eyes. One is transmitting end, the

other is receiving end.
The ultrasonic module will emit the ultrasonic waves after trigger signal.
When the ultrasonic waves encounter the object and are reflected back,

the module outputs an echo signal, so it can determine the distance of

object from the time difference between trigger signal and echo signal.

Working principle:

232



Ml
o

www.keyestudio.com

Ultrasonic burst “HI’I’M”
transmitted

Trigger pulse
input to SRFO5

Trigger pulse
10uUS Mininum

8 cycles off
sonic burst

from SRFO5 Echo pulse - 100uS to 25mE. Times

Echo pulse output
from SRFO5 to

out after 30mS i no object detected

users controller

1. Pull down TRIG then trigger high level signals with least 10us

2. After triggering, the module will automatically send eight 40KHz

ultrasonic pulses and detect whether there is a signal return.

3. The propagation speed of sound in the air is about 343m/s, therefore,

distance = speed * time, because the ultrasonic wave emits and comes

back, which is 2 times of distance, so it needs to be divided by 2, the

distance measured by ultrasonic wave = (speed * time)/2

3. Specification:

Working voltage: 3-5.5V (DC)
Power Supply :+5V DC
Working Current: 15mA
Working frequency: 40khz

Maximum Ranging Distance : around 3m
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® Minimum Ranging Distance: 2-3cm

® Resolution: 0.3 cm

® Measuring Angle: <15 degree

® Trigger Input Pulse width: 10uS

® Accuracy: up to 0.2cm

® Output echo signal : output TTL level signal(high), which is proportion

to range.

4. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER to ON end on driver shield

(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu

5. Test Code

Open “microbit- Ultrasonic Ranging.py” file in Mu software

(How to load the project code?)
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File Type Route File Name
Python |../Python code/8.18: Ultrasonic Robot microbit-
file car/8.18.1: Ultrasonic Ranging Ultrasonic

Ranging.py

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

words and symbols must be written in English)
@ Mu 1.0.3 - microbit- Ultrasenic Ranging.py

E + X S = E M Q Q (S ) (2?2 )0
Mods Mew Load Save Flash Files REPL Plotter | Zoomrin  Zoomrout Theme | Check Help  Quit
microbit- Ultrasonic Ranging.py

1 from microbit [import »

:  from keyes_ Bit_Turtle_Car import *

3 bitCar = Turtle Car Driver()

4+ dmport music

5

tune = ["C4:4"]
distance_wval = 0
7 while True:
a i =06
9 distance_wal = hitCar.get_distance()
10 prainti{"distance:", distance_wal)
1 if distance_wal < 16:
12 while 7 < 1:
3 é music.play(tune)
14 é slesp(2600)
= § music.play(tune)
1 é slesp(26006)
17 i, F=:1

Microbit 'ﬂl

Click “Files” to import the library file of “keyes Bit Turtle Car.py “ to

micro:bit (How to import files? ) (How to import files?)
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@ I 1.0.2 - micrebit- Ultrasonic Ranging.py

r}

Mode

Files

REPL

An

Platter

@

Zoom-in

a) (¢

Zoom-out

] ?

Check

+)(L) (&) (S

Mew  Load Save

Flash Theme Help

microbit- Ultrasonic Ranging.py 2

1

2

Click

from microbit import *

from keyes Bit_Turtle_Car impeort *
bitCar = Turtle_Car_Driver()
import music

tune = ["C4:4"]

distance_wval = @

while True:

1 = @&

distance_val = hitCar.get_distance()
print{"distance:", distance_val)
if distance_wval < 1@:

while 7 < 1:

i music.play(tuns)
slesp{2o6)
music.play(tunes)
slesp(2e06)

S o |

O
Quit

Microbit 'a

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit- Ultrascnic Ranging.py

r(+) (2 &8 (=)

Mode New Load Save Flash Files REFL Pilotter

microbit- Ultrasonic Ranging.py 2
1 from micreobit dimport *

: from keyes_Bit_Turtle_Car import *
1 hitCar = Turtle_Car_Driver()

4+ import music
s tune = ["C4:4"]

s distance _wval = @

7 while True:

a i =8

g distance_wval = bitlar.get_distance()
1 print{"distance:", distance_val)

1 if distance_wval < 1o

while 7 < 1:
" ; sleep(268)

: slesp(2o8)
7 i += 1

Zoom-in  Foom-out  Theme

music.play(tune)

music.play(tune)

]

Check

7

Help

O
Quit

Microbit ﬂ

Click "Files” to import the library file of "keyes Bit_Car Driver.py to micro:bit

(How to import files? )

If micro:bit has library, you don’ t need to add one.
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@ Mu 1.0.3 - microbit- Ultrasonic Ranging.py

B =) (M

Files REPL  Plotter

Q Q ’\.[L.ﬁ '* ?

Check  Help

e+ (2 (&
Load Save

Mode New Zoom-in  Zoom-out  Theme

microbit- Ultrasonic Ranging.py
1 from microbit dimport »
from keyes_Bit_Car_Driver -dimport *

2

3 dimport music

s+ bitCar = Bit_Car_Driver()

s tune = ["C4:4"]

s While True:

7 1 =0

3 distance = bitlar.get_distance()
3 print{"distance:", distancs)
10 if distance < 1&:

9 é while i < 1:

i : : music.play(tuns)

1 § § sleep(200)

14 § § music.play(tuns)

s é é sleep(268a)

16 qrdis

6. Test Result:

U
Cruit

Microbit Q

Download code onto micro:bit board, don’ t plug off USB cable. Click

“REPL” and press the reset buttons, the distance value of obstacle will be

displayed, as shown below.

When the distance is less than 10cm, the passive buzzer of smart car emits

sound.
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@ Mu 1.0.3 - microbit- Ultrasonic Ranging.py =5 O x
r)(+)1) (&) S Bl M| (& Q) (¢)|(d)(?2)(
Maode MNew Load Save Flash  Files | REPL | Plotter | Zoom-in Zoom-out Theme | Check Help  Quit
microbit- Ultrasonic Ranging.py €
1 from microehit import # PaN
: from keyes_ Bit_Turtle_Car dmport »*
3 bitCar = Turtle_Car_Driver()
4+ import music
s tune = ["C4:4"]
& distance wval = 0
while True:
il 3 =8
3 distance_val = bitCar.get_distance()
10 print("distance:", distance_wval) ~
BBC micro:bit REPL
distance: G.04 ay
distance: 02
distance:
distance:
distance: 7.36
distance: T.34
distance: B.&T
distance: B.GEL
distance: 9.96
distance:
distance:
distance:
distance: B.GT
distance: B.GEL
| v

7. Code Explanation:

from microbit import *

Import the library of micro:bit

from keyes Bit Turtle Car import

*

Import the library of

keyes Bit Turtle Car

bitCar = Turtle_Car Driver()

instantiate ()5 bitCar

import music

Import the library of music

tune = ["C4:4"]

Create tune to save

while True:

This is a permanent loop that makes

micro:bit execute the code of it.
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i=0 Set variable i=0

distance val = Set bitCar.get distance() to distance

bitCar.get_distance()

print("distance:", distance val) BBC microbit REPL window shows the
distance value between the ultrasonic

sensor and the obstacle

if distance < 10:; if distance < 10

while i < 1: When i< 1

music.play(tune)
sleep(200) Passive buzzer emits sound
music.play(tune)

sleep(200)

i+=1 Variable i adds 1 gradually
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8.18.2: Ultrasonic Avoidance Car

1. Description:

We' ve learned the knowledge of obstacle avoidance sensor. In this
project, we will integrate ultrasonic sensor, and car expansion board to
make an ultrasonic avoidance car.

Its principle is to detect the distance between the car and obstacle by

ultrasonic sensor and control the motion of smart car.

2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER switch to ON end on shield.

(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu
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3. Flow Chart

Detect Distance
by Ultrasonic <
Sensor

Go forward, RGB

4@ YES—| LEDs show green
color
NO
v

Turn left, RGB

LEDs show blue
color

4. Test Code

Open “microbit-Code.py “ in Mu. (How to load the project code?)
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File Route File Name
Type

Python |../Python Code/8.18:
file Ultrasonic Follow microbit-Code.py

Smart Turtle Car/8.18.2:

Ultrasonic Avoidance Car

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

words and symbols must be written in English)

@ Mu 1.0.3 - microbit-Ultrasonic Avoiding Smart Turtle Car.py

F

Made

+)(L)(d)|(o)B) (=) ()] () () (&) |(4)(2)(O

New Load Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme | Check Help  Quit

microbit-Ultrasonic Avoiding Smart Turtle Car.py 2

1
2
|
4
5
]

0
11
12
14
15

1

2

from micrehit import »

from keyes_Bit_Turtle_Car dimport *
bitCar = Turtle Car Driver()
distance val = @

while True:
distance_wal = hitCar.get_distance()

if distance_wval > 15:
bitCar.motorl{l, 26a)
bitCar.motorR{1l, 208)
bitCar.headlights_Left(o, 25
bitCar.hesadlights_Right(a, 2

else:
bitCar.motorl{e, 15@)
bitCar.motorR(1l, 26a)
bitCar.headlights_Left(e, @, 255)
bitCar.headlights_Right(@, @, 255)

@)

5,
55, @)

oo
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Click "Files” to import the library file of "keyes Bit Turtle Carpy “ to

micro:bit (How to import files? ) (How to import files?)

@ Mu 1.0.3 - microbit-Ultrasonic Aveiding Smart Turtle Car.py == O et

P+ )& &) E:) () (&) (a) (&) (d4)(?)(D

Mode Mew Loed Save Flash | Files | REPL Plotter | Zoomrin  Zoomrout Theme | Check Help  Quit

microbit-Ultrasonic Avoiding Smart Turtle Car.py
1 from microbit dimport * Pa¥
: from keyes Bit_Turtle_Car dimport »*
3 hitCar = Turtle_Car_Driver()
s distance_val = @
5

s while True:

8 distance_val = bitCar.get_distance()

9

1n if distance_wal » 15:

1 bitCar.motorL(1l, 208)

12 bitCar.motorR{1l, 260)

a3 bitCar.headlights_Left(o, 255, @)
1 bitCar.headlights_Right(e, 255, @)
15 else:

1 bitCar.metorL{@, 158)

17 bitCar.motorR(1, 2008)

1 bitCar.headlights_Left(e, @, 255)
19 | bitCar.headlights_Right(e, @, 255)
20

.
Microbit 'ul

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

underlines and cursors are shown.
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@) Mu 1.0.3 - microbit-Ultrasanic Aveiding Smart Turtle Car.py = O >

e (+) (L) (&)|ld) B (@) ()] (&) (&) (&) (Kd)i(?)(D

Mode New load Save Flash Files REPL Plotter Zoomrin  Zoomrout  Theme Check § Help Chuit

microbit-Ultrasonic Avoiding Smart Turtle Car.py
1 from microbit tdimport » Fa
: from keyes_Bit_Turtle_Car +dimport *
3 bitCar = Turtle_Car_Driver()
4+ distance_val = @

s while True:

a distance_val = bitCar.get_distance()
q

10 if distance_wval > 15:

1 bitCar.moterlL(l, 206)

bitCar.motorR(1, 208)
bitCar.headlights_Left(e, 255, @)

P bitCar.headlights_Right(e, 255, @)
else:
bitCar.metoerlL(@, 15@)
17 bitCar.motorR(1l, 208)
1 bitCar.headlights_Left(e, @, 255)
1 bitCar.headlights_Right(e, @, 255)
2 v

Make sure code correct, connect micro:bit to computer via USB cable,
turn on the switch of keyestudio Micro:bit robot car and click “Flash”

to download code to micro:bit.
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@ Mu 1.0.3 - microbit-Ultrasonic Avoiding Smart Turtle Car.py — O X
r =S Q@ Q ¢ ) (2)(O
Mods Files REPL Plotter Zoomrin Zoonrout  Theme Check  Help Quit
microbit-Ultrasonic Avoiding Smart Turtle Car.py i
from microbit dimport » A

1
: from keyes_Bit_Turtle_Car 1dimport *
3 bitCar = Turtle_Car_Driver()

+ distance_val = @

5

while True:

8 distance_val = bitCar.get_distance()

g

10 if distance_val > 15:

1 bitCar.motorl (1, 268)

2 bitCar.motorR({1, 200)

e bitCar.headlights_Left(®, 255, @)
14 bitCar.headlights_Right(e, 255, @)
15 else:

1 bitCar.motorl{e, 1506)

1 bitCar.motorR(1, 268)

e bitCar.headlights_Left(e, @, 255)
19 bitCar.headlights_Right(e, @, 255)

5. Test Result:

v
Micrabit 'a'

Download code to micro:bit, dial to ON end, and dial POWER to ON end.

When the obstacle distance is greater than 15cm, turtle car goes forward

and 2 RGB lights show green color; on the contrary, smart car turns left and

2 RGB lights show blue color.

6.Code Explanation:

from microbit import *

Import the library of micro:bit

from keyes Bit Turtle Car import *

Import the library of

keyes Bit Turtle Car
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bitCar = Turtle_Car Driver()

instantiate ()5 bitCar

distance val = 0

Set the initial value of distance val to

0

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

distance val = bitCar.get distance()

Set bitCar.get_distance() to

distance val

if distance val >= 15:
bitCar.motorL(1, 200)
bitCar.motorR(1, 200)
bitCar.headlights_Left(0, 255, 0)
bitCar.headlights Right(0, 255, 0)
else:

bitCar.motorL(0, 150)
bitCar.motorR(1, 150)
bitCar.headlights_Left(0, O, 255)
bitCar.headlights Right(0, 0, 255)

If distance val >15

Left motors of turtle car rotate
clockwise at the speed of PWM100
Right motors of turtle car rotate
clockwise at the speed of PWM100
RGB lights show green color

If the above condition is not met

Left motors of turtle car rotate
anticlockwise at the speed of
PWM150

Right motors of turtle car rotate
clockwise at the speed of PWM150
One RGB shows indigo color

One RGB shows blue color
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8.18.3: Ultrasonic Follow Smart Car

1. Description:

In previous lesson, we’ ve learned the basic principle of line tracking sensor.
Next, we will combine ultrasonic sensor with car shield to make an
ultrasonic follow car.

The ultrasonic sensor detects the obstacle distance and control the motion

status of car.

2. Experimental Preparation:

(1) Insert micro:bit board into slot of V2 shield.

(2) Put batteries into battery holder

(3) Dial POWER switch to ON end on shield.

(4) Link micro:bit board with computer via USB cable.

(5) Open the offline version of Mu

3. Flow Chart
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4 pcs WS2812RGB
LEDs show different
colors

l

Detect Distance by
Ultrasonic Module

T0cm<distance £30cm?

NO

distance <6cm?

NO

6cm<distance<10cm or
distance >30cm?

Go forward, 4 pcs
WS2812RGB LEDs
display red color

Go back, 4 pcs
WS2812RGB LEDs
display yellow color

Stop, 4 pcs
WS2812RGB LEDs
display white color
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4. Test Code

Open “microbit-Code.py” file in Mu, (How to load the project code?)

File Route File Name

Type

Python | ../Python Code/8.18:
file | Ultrasonic following microbit-Code.py
car/8.18.3: Ultrasonic

Follow Smart Car

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

words and symbols must be written in English)
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@ Mu 1.0.3 - microbit-Ultrasonic Follow Smart Turtle Car.py = O *

Pi+)(t2)d)ld)=S M R Q C)i(d)(2)(D

Mode New Load Save Flash Fles  REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Ultrasonic Follow Smart Turtle Car.py X
1 from microhit dimport *
: from keyes Bit_Turtle_Car import »
3 dAmport nsopixel
s np = neopixel.NeoPixel(ping, 4)
s bitCar = Turtle_Car_Driver()
s while True:

7 distance_val = @
a distance_val = bitCar.get_distance()
a if distance_wal »>= 16 and distance_wval <= 36:
1 bitCar.motorlL{l, 184}
1 bitCar.motorR({1l, 1l8e)
for pixel_idl in range(@, len(np)):
: nplpixel_didl] = (255, @, @)
14 é np.show()
15 if distance_val <= &:
1 bitCar.motorL{e, 168)
7 bitCar.motorR{e, 1048)
1 for pixel_idl in range(6, leni(np)):
19 § nplpixel_dd1] = (255, 255, @)
20 § AR . showi )
21 if distance _wval > 6 and distance val < 10 or distance_wval > 30:
bitCar.motorL({e, @)
BitCar.motorR{e, @)
for pixel_idl in range(@, len(np)):
7 E np[pixel_dd1] = (255, 255, 255)
E np.show( )

Microbit 'a'

Click “Files” to import the library file of " keyes Bit Turtle Car.py ” to

micro:bit (How to import files?)

If micro:bit has library, you don’ t need to add one.
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@ Mu 1.0.3 - microbit-Ultrasenic Follow Smart Turtle Car.py = O *

F)(+)(2)(&)|(s)|[B)(E) (M) (R) (QQ) () () 2)(O

Mode New load Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Ultrasonic Follow Smart Turtle Car.py 2
1+ from microbit import »
: from keyes Bit_Turtle_Car {dimpert *
3 import neopixel
s+ np = neopixel.NecPixel(ping, 4)
s bitCar = Turtle_Car_Driver()
s while True:

7 distance_val = @
3 distance_val = bitlar.get_distance()
3 if distance_wval >= 18 and distance_wval <= 30:
1 bitCar.motorL(l, lee)
1 hitCar.motorR(L, 16@)

for pixel_idl in range(®, len(np)):

: nplpixel_ddl] = (255, @, @)
14 é np.show()
15 if distance_val <= &:
1 hitCar.motorlL(®e, 1l8a)
17 bitCar.motorR({e, lea)
1 for pixel_idl in range(@, len(np)):
- nplpixel_ddl] = (255, 255, @)
2 é np.show()
2t if distance_val > 6 and distance_val < 1@ or distance_wval > 38:
2 bitCar.motorL(@, o)
n bitCar.motorR(e, &)
24 for pixel_idl in range(@, len(np)):
= : np[pixel_idl] = (255, 255, 255)
% np.show()
r

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

underlines and cursors are shown.
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@ Mu 1.0.3 - microbit-Ultrasenic Follow Smart Turtle Car.py

r:}

Mode

+)(L)(&)|(S)S M| (&

News load Save Flash Files REPL Plotter | Zoom-in

microbit-Ultrasonic Follow Smart Turtle Car.py 2

11

14

15

17

4 W B OB H N

from microbit dimport »*
from keyes Bit_Turtle_Car -import »
import neopixel
np = neopixel.NeoPixeliping, 4)
hitCar = Turtle_Car_Driver()
while True:
distance_val = @
distance_wval = bitCar.get_distancei]
if distance_wval »>= 168 and distance_wval <=
hitCar .motorlL{l, 1848}
hitCar.motorR{1l, 168}
for pixel_idl in range(o, len(np)):
: np[pixel_ddl] = (255, @, @)
_ np . show()
if distance_wval <= 6:
bitCar.moteorlL(e, 168)
bitCar .motorRie, 1648)
for pixel_idl in range(@, len(np)):
: nplpixel_1idl] = (255, 255, @)
; np . show()
if distance_val > 6 and distance wal < 16
bitCar .motorLie, @)
bitCar.motorRiG, @)
for pixel_idl 1in range(@, len(np)):
: np[pixel_id1] = (255, 255, 255)
np . show()

Q « W ? O

Zoom-out Theme ||Check| Help Quit

30:

or distance_wval > 308:

Microbit 'ﬁ'

Make sure code correct, connect micro:bit to computer via USB cable,

turn on the switch of keyestudio Micro:bit robot car and click “Flash”

to download code to micro:bit board.
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@ Mu 1.0.3 - microbit-Ultrasonic Follow Smart Turtle Car.py = O x

P)(+)(L)(E)|SI@)(E) (M) (&) (Q) (&) |(d)(?2)(D

Mode Newr load  Save Flash Files REPL Plotter | Zoom-in Zoom-out Theme | Check Help Quit

microbit-Ultrasonic Follow Smart Turtle Car.py X
1 from microbit {import *
: from keyes_Bit_Turtle_Car -{import *
3 AdAmport neopixel
s hp = neopixel.NeoPixel(ping, 4)
s bitCar = Turtle_Car_Driver()
s while True:

7 distance_val = @

2 distance_val = bitlar.get_distance()

9 if distance_val »= 1@ and distance_val <= 38:
1 bitCar.motorL{l, 186)

1 bitCar.moterR{l, 10a)

for pixel_idl in range(@, len(np)}:
: nplpixel_did1] = (255, @, &)

1 é np.show()

15 if distance_val <= &:

1 bitCar.motorL{e, 166)

7 bitCar.motorRi{e, 186)

1 for pixel_idl in range(@, len(np)):

. nplpixel_idl] = (255, 255, 8)

20 § np.show()

2t if distance_val » 6 and distance_val < 10 or distance_wal > 30:

bitCar.motorlLie, @)
bitCar.motorRie, @)

for pixel_idl in range(@, len(np)]}:
= é nplpixel_id1] = (255, 255, 255)
: np.show()

5. Test Result:

After downloading code, dial POWER switch to ON end, as a result, the car
will follow the obstacle to move and WS2812 RGB lights will display

different colors.

Note: the obstacle only moves in front of smart car, not turning around
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6. Code Explanation:

from microbit import *

Import the library of micro:bit

from keyes Bit Turtle Car

import *

Import the library of

keyes Bit Turtle Car

bitCar = Turtle Car Driver()

instantiate

import neopixel

Import the library of neopixel

while True:

This is a permanent loop that makes

micro:bit execute the code of it.

distance val = 0

Set the initial value of distance val to 0

distance val =

bitCar.get_distance()

Set bitCar.get_distance() to distance_val

if distance val >= 10 and
distance val <= 30:
bitCar.motorL(1, 100)
bitCar.motorR(1, 100)

for pixel id1 in range(0, len(np)):
np[pixel_id1] = (255, 0, 0)
np.show()

if distance val <= 6:

If distance val >10 and distance val <
30

Left motors of turtle car rotate

clockwise at the speed of PWM100
Right motors of turtle car rotate

clockwise at the speed of PWM100

RGB pixel is pixel id1 in the range of
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bitCar.motorL(0, 100)
bitCar.motorR(0, 100)

for pixel id1 in range(0, len(np)):
np[pixel id1] = (255, 255, 0)
np.show()

if distance val > 6 and
distance val < 10 or
distance val > 30:
bitCar.motorL(0, 0)
bitCar.motorR(0, 0)

for pixel id1 in range(0, len(np)):
np[pixel id1] = (255, 255, 255)

np.show()

(0, len (np) )
Set pixel id1 to show red color
Display pixel on Neopixel striplf
distance val <6
Left motors of turtle car rotate
anticlockwise at the speed of PWM100
Right motors of turtle car rotate
anticlockwise at the speed of PWM100
RGB pixel is pixel id1 in the range of

(0, len (np) )
Set pixel id1 to show yellow color
Display pixel on Neopixel strip
If distance val > 6,distance val <10 or
distance val > 30
left motor doesn’ t rotate
right motor doesn’ t rotate
RGB pixel is pixel id1 in the range of

(0, len (np) )
Set pixel id1 to light up white color

Display pixel on Neopixel strip
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1. BBC microbit MicroPython:

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

on.html

2.MicroPython:

https://docs.openmv.io/reference/index.html

3.ustruct library:

https://docs.openmv.io/library/ustruct.html

4.math library:

https://docs.openmv.io/library/math.html

5.utime(sleep _us,tick us) library:

https://docs.openmv.io/library/utime.html#
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