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1. Description

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

In this kit, we will guide you how to control and generate a Micro:bit turtle

smart car through programming in Makecode.

MakeCode is a framework for creating interactive and engaging

programming experiences for those new to the world of programming.


https://makecode.com/
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The platform provides the foundation for a tailored coding experience to
create and run user programs on actual hardware or in a simulated target.
What' s more, we also provide test code and projects so as to make smart

car display different effects.

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

is equipped with 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
assemble this smart car by yourself and acquire knowledge about how to

code through Makecode, a new method to program.

2. Kit List
Components
# Model QTY Picture
0 | Micro:bit main board is Not Included in KS4014 Kit
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Micro:bit main
0 board is Included 1
in KS4024 Kit

Keyestudio
1 Micro:bit 1
Driver Shield

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
AM/MK5P(micro)

Keyestudio JMFP-4

17 Key
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Keyestudio
Baseplate for Smart
Small Turtle Robot

V2.0

Keyestudio Round
Board

Keyestudio Acrylic

3 1
Top Board
Micro:bit Fixed
4 1
Mount

Keyestudio Quick
5 | Connectors 12FN20 1
Motor A A
=
Keyestudio Quick B B
6 | Connectors 12FN20 1

Motor B

N20 Motor White

Mount

8 Car Wheels 2
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9 Universal Wheel 2 @.; G-
Dual head
10 | JST-PH2.0MM-5P 1
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 TTT TT
1 |
Head Screws 111R1
2 M2 Nickel Plated 6 8666606
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Nuts

M3*6MM Round

Head Screws

20

TTTTTTTONY
TITTTTTTTY

M3*8MM Round

Head Screws

TTT
Tiiy

M3*10MM Flat

Head Screws

M3 Nickel Plated

Nuts

12

L L. . . . . . . T T

N N o

M3*15+6MM Hex

Copper Bush

i,

Dual-pass
8 M3*12MM

Hex Copper Bush

Dual-pass

9 M3*40MM Hex

Copper Bush

Tools

3*40MM

Screwdriver
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2 " 1 (LO

Black Ties

3*100MM

18650 Battery

( not included )

Connector port input: DC 6V---9V

Operating voltage of drive board system: 5V
Standard operating power consumption: about 2.2W
Maximum power: Maximum output power is 12W
Motor speed: 100RPM/1min

Working temperature range: 0-50°C

Size: 120*120*120mm

vV VvV Vv VY VYV V VYV V

Environmental protection attributes: ROHS

Note: working voltage of micro:bit is 3.3V, driver shield integrates 3.3V/5V

communication conversion circuit.

10
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4. Introduction

4.1 What is Micro:bit?

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

It is equipped with loads of components,including a 5*5 LED dot matrix, 2
programmable buttons, a compass, a Micro USB interface and a Bluetooth
module and others. Though it is just the size of a credit card, it boasts
multiple functions. To name just a few, it can be applied in programming
video games, making interactions between light and sound, controlling a
robot, conducting scientific experiments, developing wearable devices and
make some cool inventions like robots and musical instruments, basically

everything imaginable.

This new version, that' s the version 2.0, of Micro:bit main board has a
touch-sensitive logo and a MEMS microphone. And there is a buzzer built
in the other side of the board which makes playing all kinds of sound
possible without any external equipment. The golden fingers and gears
added provide a better fixing of crocodile clips. Moreover, this board has a
sleeping mode to lower the power consumption of battery and it can be
entered if users long press the Reset & Power button on the back of it.
More importantly, the CPU capacity of this version is much better than that
of the V1.5 and the V2 has more RMA.

11
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In final analysis, the V2 Micro:bit main board can allow customers to

explore more functions so as to make more innovative products.

4.2 Comparison between V2.0 & V1.5

Touch sensitive logo

LED matrix 5x5

Analogue/Digital I/0

Front

Micr? USB

Microphone
- LED indicator
- Hole for microphone input

User buttons

External supply

- Muxable to SPI, UART, 12C ) () - Regulated 3.3V in or
- Notched pads for crocodile clips Cu) (? 2 = g battery out
- Holes for banana plugs v = e =) 7
Edge Connector
Power indictator USB activity indictator

Nordic nRF52833

ST LSM303AGR

Back

Battery connector
- JJST connection for 3V

. usg
“—BLE ANTEMMA
# o —MICROPHONE
RESET /& L
BATTERY—

Reset/power
I::uttt:n'lp

N seeacen) o
_:fﬁﬁﬁﬁﬁgﬁrﬁ# . .
Bl [[e{ o o] Al ~NXP KL27Z
- USB interface chip

Micro:bit main board V2.0

12
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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

13
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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/

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

15
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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
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Browse the official website for more details:

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

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

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

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.

17
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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.

You could enter the link: https://fs.keyestudio.com/KS4014Driver to

download driver file ¢ mbed usb 2020 x64 1212.exe

18
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Connection of Micro:bit and Turtle Smart Car

".
“ugyge

-
-
- ||

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

PO Passive Buzzer

P1 Trig ( T) of ultrasonic sensor
P2 Echo ( E ) of ultrasonic sensor
P8 4 pcs WS2812RGB

19
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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
Power Supply

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

Note: battery is not included.

20
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6.1. Install Micro:bit Mini Turtle Smart Car

1. Install baseplate and line tracking sensor

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

Make the side printed “Keyes” downward.

21
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M2:x6MM

self-tapping screw

M3 Nickle plating nut

;\M3*8MM round—-head screw

23
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24
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M3*10MM flat head screw

|M2 Nickle plating nut

|
[
|

|
; G/—|1\113 Nickle plating nut
E

M2%12MM round-head screw

25
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3. Assemble Car Wheels and Dual-pass Hex Copper Bushes

27
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M3*6MM round-head screw

e X\

M3*+40MM dual—pass_hex copper pillar

28
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4. Install Ultrasonic Sensor

30
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M3%8MM round-head screw

(@

|M3 Nickle plating nut

9
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4. Mount the Middle Board and IR Receiver

§8888 0000

e ) B

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

board.

33
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I}/[B*IZMM dual-pass copper pillar

|M3 Nickle plating nut

M3#6MM round-head screw| ;

34
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M3*%6MM round-head screw

f
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6. Install micro:bit TB6612 Motor Driver Shield

38
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M3*6MM round-head screw

42



b4

www.keyestudio.com

43



pv4
o

www.keyestudio.com

8. Install Micro:bit Board

Micro:bit main board
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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 ( +)

45
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Battery | Motor | Motor Line Ultrasonic
Holder | A(Left) | B(Right) | Tracking IR Receiver Module
Sensor
Driver | 7-12V
IN Al Bl P16 P15 P115VG | P2P15VG
Shield (+-) P14 5V G

Wire up ultrasonic sensor, motors, IR receiver, line tracking sensor and

battery holder

46
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We take Windows system as example to show you.

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

49
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Step 1: Connect Micro : bit Board
Link micro:bit board to computer with USB cable. ( Guide to mobile apps :

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

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

support micro : bit.

The board is powered when the LED on the back of the board turns red.

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

| [A [} = | ThisPC - m| x
Computer View [ 7]
4 I 5 ThisPC » w @ Search This PC 2
Folders (7) .
2 Quick access Folders (7)
~ Devices and drives (3)
5 [ This PC k5
— en_windows_10_enterprise_ltsc_20 g, CD Drive (D) VirtualBox Guest
= MICROBIT (E) | (@ hd Additions
™, ES=T Wy 0 bytes free of 56.9 MB
i Network MICROBIT (E)
Ty £3.3 ME free of £3.9 MB
W
11 items - =

50
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Step 2: Programming

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

Click ‘New Project’ ;

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

(If you are running Windows 10 system, it is also viable to edit on the APP

MakeCode for micro:bit , which is exactly like editing in the website. And

the link to the APP is

https://www.microsoft.com/zh-cn/p/makecode-for-micro-bit/9pjc7sv48lcx?

ocid=badgep&rtc=18&activetab=pivot:overviewtab )

@ Microsoft

My Projects iew All X Import

+ \

Mew Project

51
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Create a Project @)

Give your project a name.

heartbest ’h

»Code options

Write a set of micro:bit code. You can drag some modules in the Blocks to
the editing area and then run your program in Simulator of MakeCode

editor as shown in the picture below.There is a video to show you how to

finish "heartbeat” pattern.

Link for the video microbit-heartbeat.mp4

Next, we will introduce Makecode.

52
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COmicro:bit # Home «f & Blocks

Advanced

& Download [ heartheat

Click” JS JavaScript” , you will find the corresponding programming

languages.

1 basic.forever(function () |
2 basic.showIcon{Iconlame
222 Basic 3 basic.showIcon(IconName
4
5

L
T

et

L2

® Input 1)
¢» Music
O Led

.l Radio

® = Variables

g Math

Explorer W
EERED | - oo

53
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Click the little triangle” of JS JavaScript” to choose “Python” , you will

find the corresponding Python programming languages.

Dmicrn:bit # Home «§ Share L Blocks

def on_forever():
basic.show icon(IconNam

1
2
=22 Basic 3 basic.show icon{IconNam
4 basic.forever{on forever)
5

€@ Led

il Radio

aQ

Loops

&

Logic

Variables

i

Math

il

Advanced

¢

Explorer W I
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Step 3: Download Code

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

If you are writing programs through the website, following these steps:
Click the 'Download’ in the editor to download a "hex" file, which is a
compact program format that the Micro: Bit main board can read.Once the
hexadecimal file is downloaded, copy it to your board V2 just like the
process that you copy the file to the USB drive. If you are running Windows
system, you can also right-click and select ‘Send to — Microbit (E) ‘to

copy the hex file to the Micro: Bit main board V2

55
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¥+ | [ = | Downloads
Home Share View
= v A ‘- » This PC » Downloads

s Cuick access

B Desktop
* Downloads

E| Documents

w % N N

& Pictures

[ This PC

microbit-heartbeat .hex

w @ | Search Downloads P

Open with
Ea Scan with Windows Defender...
& Share

Give access to

Restore previous versions

o= MICROBIT (E:)

Send to

> B Bluetooth device

|_—_,_} Metwaork

1 itemn 1 itermn selected 630K

Cut
Copy

E Compressed (zipped) folder
B Desktop (create shortout)

Create shortcut
Delete

Rename

2| Documents

f= Fax recipient

= Mail recipient

Properties

- MICROBIT (E2) |

You can also directly drag the "hex" file onto the MICROBIT (E) disk.

¥ | B = | Downloads = O et
Home Share View 1
= w A J- # This PC » Downloads w 0 Search Downloads 2
B Desktop » o Marne - Date maodified Type Size
¥ Downloads  # | microbit-heartbeat .hex 2020/7/15 16:57 HEX File 531 K

E Documents o

|+ Copy to MICROBIT (E) |

=] Pictures
EH This PC
- MICROBIT [,
> g Metwork
Al &
Titem  1item selected 630 KB

56
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-‘ ' d < | B
Home View
< il ‘ » This PC » Downloads ] Search Downloads o
s+ CQuick access J microbit-heartbeat .hex
B Desktop
¥ Downloads " 38% complete >
El Docurments
B Pictures Copying 1 iterm from Downleoads to MICROEBIT (E:)
38% complete " X
-] [ —
= MICROEIT (E:)
L~ ) More details

|_j Metwork

1 item 1 item selected 630 KB

During the process of copying the downloaded hex file to the Micro: Bit

main board V2, the yellow signal light on the back side of the board flashes.

When the copy is completed, the yellow signal light will stop flashing and

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

LED dot matrix will display heartbeat pattern.

Power via micro USB & via external power supply

Programming each time, MICROBIT drive will automatically eject and

return. Micro:bit only receives hex files rather than save any file.
This chapter only shows you how to get started with micro:bit board.
Python and JavaScript also support micro:bit board with the exception of

Makecode.

https://microbit.org/code/

https://microbit.org/projects/

58
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7.1 Makecode

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

[+ +] .0
U |
™ ]
I
]
m
]
My Projects  View All o Import
Mew Project
Tutorials
F " or) Rl ]
nr
@ Plag O o &5
e s >
Flashing Heart Mame Taq Smiley Buttons Dice Love Meter

Click “"New Project”, and input “heartbeat” ,then enter Makecode editor,

as shown below:

59
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) microbit  # Home <2

Graphical and text

“+” zoom in

Advanced “_»

Download zoom out

code

hearibes E m

L}

There are blocks “on start” and “forever” in the code editing area.
After power on or reset, “on start” means that the code in the block

executes once while “forever” implies that the code runs cyclically.

7.2 Quick Download

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

V2 by selecting ‘Download’ .
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While it is a little more trickier if you are using a browser to enter
makecode. However, if you use Google Chrome, suitable for Linux , macOS

and Windows 10, the process can be quicker too.

We use the webUSB function of Chrome to allow the internet page to

access the hardware device connected USB.

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

Device pairing

Interface micro:bit with computer using USB cable.

Click “.." beside "Download” and tap “Pair device” .

A Advanced
f) Functions

=%+ Pair device .PT

o & Download to microbit | -

* Download mas Project 2_ Heartbeat
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Continue to tap “Pair device”

COmicro:bit @ Home o

Search... g o
I 222 Basic I

Pair device for one-click downloads (%)

" = @
o{:unnect the micro:bit to your opmr your micra:hit
computer with a USB cable Click 'Pair device’ below and select BBC
Use the microUSE port on the top of the microchit CMSIS-DAP or DAPLink CMSIS,
microcbit DAP from the list

i= Arrays I
I_:; Text - . -

:.u Download mas Project 2_ Heartbeat
Then select the device you want to connect and tap “connect” in the
window popping up.

If there is no device in the window, please refer to the following link:

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

. 7Troubleshooting-WebUSB .
We also provide in the resource link

https://fs.keyestudio.com/KS4014

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

refer to the link: https://microbit.org/quide/firmware/ or browse

folder 4. How to Upgrad Firmware of Micro bit board e provide.
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makecode.microbit.org wants to connect

Cancel

After connecting successfully, press buttons and download code to

micro:bit.
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O micro:bit @ Home

£28 Basic
(= Input
@ Music
@ Led

Radio

Loops

Hat

Logic
‘Variables

Math

> ED W

Advanced

=+
]

) Functions

«= Download san Project 2_ Heartbeat

Arrays

ext

I~

7.3 How to Import Extension Library on Makecode

Next, we need to import turtle-bit extension library for further lessons.
Add a Kit-bit extension library

Enter Makecode editor and click ﬂicon andtap & Extensions
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COmicro:bit @ Home o

Search Q %= Project Settings
2 Basic
® Input =% Pair device

v Music & Print..

& Led O Delete Project

.all Radio
% Language

m o & W X ' Loops
3¢ Logic High Contrast On
=
= Vericbles Green Screen On
@ ik @ Report Abuse..
I s Advanced ® Reset

About...

. e ocom

Copy https://github.com/mworkfun/pxt-turtle-bit.git in the searching box

and search turtle-bit extension library.

bluetooth devices radio-broadeast Servo neopixel

Biuetooth services BETA - Camera, remote Adds new blocks for A micro-servo library AdaFruit NeoPixe
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& Go back Extensions ?

""*" https:#/ github. com/mworkfun/pat-turtle-bit. git Q *“

turtle-bit

kevestudio turtle-bit for microbit

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

After the installation, “turtle-bit” extension library will appear in the page

) micro:bit  # Home

LLL]
LLL]
LLL}
s
=1}
L2
¥l

Music

Led

Radio
Loops
Logic
Variables

Math

D DIE M 8 QL M DHeE

I s Advanced

- BB Ceo

66



pv4
o

www.keyestudio.com

Run_forward * speed: e x

stop *

LeftSide * motor run Forward ™  speed: ° ]

Variables

Left5ide * motor stop =
Math

RGB-led

IrRemaote
: LED bri °
2" Neopixel it

I Vv Advanced set left side * RGBled red =

set RGBled left side ™

turn off all RGB-led

Left * Line Tracking

Ultrasonic

Note: the extension library added is only valid to one project.

Therefore, it won’ t appear in other projects.
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You need to add the turtle-bit extension library again when creating

new projects.

Update or Delete Turtle-bit Extension Library

Refer to the following instruction please, if you intend to update or delete

turtle-bit extension library.

Click "Js JavaScript" button to switch into text code

COmicro:bit @ Home o

) D E N Y Q

I ' Advanced

S T

Click “Explorer” to get extension library .
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(O micro:bit @ Home Javascri ®@ & 5 Microsoft

basic.forever(function () {

9

LA EEEy

Click " B " to delete turtle-bit extension program(TurtleBit

nu

to

IrRemote and Neopixel), next to tap

update turtle-bit extension program.
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basic.forever(function () {

i)

H D E MK QL

. (Y il
> Meopixel

I s Advanced

7.4 Resources and Code

Download resources and code of tool package:

https://fs.keyestudio.com/KS4014 .

After the tool package is downloaded and unzipped, a file named KS4014
Micro Bit Mini Smart Turtle Car will be generated. It can be placed
everywhere.
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7.5 Import Code

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

added.(How to add extension?)

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

Open Makecode online editor on your computer

) o

] _—

u a
iy

1]
=

3
=

| |
L J

& k
A B B B B E B B B = =
My Projects View Al ~—gp| 2 import
& :

Mew Project

Click “Import” and “Import files"
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Import (x]
Import File... Import URL...
Cpen files from your COpen a shared project URL
computer or GitHub repo
Your GitHub Repo...

Clone or create your own
GitHub repository

Open .mkcd or .hex file

Sefect a mhked or hex file to open.

Mo file chosen

four can impart files by dragging and dropping them anywhers in the editor

Choose file “../Test Code/7.1 :heartbeat/microbit-heartbeat.hex”, then tap

“Go ahead”
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€ Open X
- v g .__;l! « 3.Makecode tutorial » Testcode » 7.1: Heartbeat w D Search 6.1; Heartbeat =
Organize « Mew folder E -~ [ 9
| | mscratch-gui = *
_I. mu_code ==
:;I! scratch3
! ThisPC | 4
j 3D Objects microbit-Heartbe microbit-Heartbe microbit-heartbe
at .hex at at.mp4d
B Desktop v 124
File name: || v| | AllFiles v|
I Open ‘ Cancel ‘

Open .mkcd or .hex file 0

Select a .mked or hex file to open.

No filz chozen

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

Open .mked or .hex file Q

Select a .mked or .hex file to open.

Choose File | microbit-Heartbeat hex

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

In addition to the above method of importing code , you can also directly

drag cod into the Makecode compiler, as shown in the figure below:
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| |Z| = | 6.1: Heartbeat — O
Home Share View
« v « Ma.. * 61: .. v O £ Search 6.1.. 2
P 3D Objects ® Input
[ Desktop — u Gy Music
@ Document E{ a © L=
* Download: = ;
J’ Musi microbit-Heart microbit-Heart microbit-heart all Radio
usic
: S~ :
beat hex beat beat.mpd & ki
m Videos 3 Logic
s Windows1 = \lariables
- HTINEE (D: = Eli'.h
raog ;
= New foldel - Aduancag fr to h .
@ Metwark Ere

I CESHI

[ DESKTOP--
[ DESKTOP-
[EH DESKTOP-
[ DESKTOP-(
[ DESKTOP-!
I Dy)

" R -
Jitems  1item selected 630 KB Bz ]

The program is imported successfully after seconds
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) micro:bit M Home

Y Led
.all Radio
B & 4 K " Loops

2T Logic
Variables

B Math

I s Advanced

-~ BE  Ceo

7.6 Install CoolTerm

If your computer system is Windows7/8 rather than Windows 10, the
device can’ t be paired in Google Chrome, as a result, the digital/analog

signals can’ t be read.

Here, we need CoolTerm software to read data.

For the whole projects, we will use - software.

Let’ s install it firstly.
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CoolTerm program is used to read the serial communication.
Download CoolTerm program:

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

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

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

CoolTerm

Linux
© Raspberry Pi
Screenshot
¥ Info
CoolTerm Libs 2020/4/21 11:20 File folder
CoolTerm Resources 2020/4/21 11:20 File folder
& CoolTerm.exe 2019/5/17 22:56 Application 3314 KB
[%] mewepl120.dIl 2019/4/3 14:33 Application extension 645 KB
;_1 rmsvep140.dll 201%/4/314:33 Application extension 625 KB
l_J msver120.dll 2019/4/3 14:33 Application extension 041 KB
|:] ReadMe.txt 2019/5/18 20:35 Text Document 31 KB
ﬂ vecorlib140.dll 2019/4/3 14:33 Application extensicn 387 KB
|:| veruntimel40.d11 \ 2019/4/3 14:33 Application extensicn 82 KB
D Windows Systern Requirements. bt 2018/1/7 14:29 Text Docurment 1 KB
i:l XojoGUIFrameworked.dll 2019/4/3 14:33 Application extension 30,801 KB

(4) Double-click #F CoolTerm.exe

76


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

pv4
o

www.keyestudio.com

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

computer

#F Untitled 0 = O .

File Edit Connection View Window Help

&l ¢ & X & - O

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

COM1B /9600 8-N-1 & Tx & TS & DR & DCD
Disconnected ) R & T & DSE &R

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

&l ¢ & X & - @

Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help
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D Opens up a new Terminal

MNew

e

[g-'r Opens a saved Connection
pen

Saves the current Connection to disk

% i[E

i
Q
3
3
o
pas

Opens the Serial Connection

Closes the Serial Connection

Clear Drata

Clears the Received Data

o

Options

Opens the Connection Options Dialog

HEX.

View Hex

Displays the Terminal Data in

Hexadecimal Format

&

Help

Displays the Help Window
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(Note: project 1 to 12 will be conducted with the built-in sensors and LED

dot matrix of the Micro:bit main board V2)

8.1 : Heartbeat

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

(2) Open online Makecode editor

Import Hex profile (How to import?)

Or click “New Project” and drag blocks step by step
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X Import

[=_+) 0
[ |
m k]
- &
| |
[ |
- [
¥
B B R EE " EEERE e
My Projects View Al
Mew Project
3. Test Code :
Type Route File Name

Hex |../Makecode Tutorial/Test | microbit-Heart

file | Code/8.1 : Heart beat beat.hex

Or you could edit code step by step in the editing area.

(1) Go to “Basic” — “show icon” .

Copy it again and place into “forever” block.

Click “®" to select "Ed" .
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Complete Program :

“on start” : command block runs once to start program.
The program under the block “forever” runs cyclically.

LED dot matrix displays “®”

- .
show icon =EEE= -
L]

LED dot matrix shows ﬁ

show icon f:% =

Click “JavaScript" to view the corresponding JavaScript code:

B e Script "

Search. a 1 basic.forever{function () {

2 basic.showIcon{IconNames.Heart)
==z Basic 3 basic.showIcon{IconNames.SmallHeart)
® Input 4 3

5

4. Test Results:

Download code to micro:bit and keep USB cable connected. The LED dot
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matrix will display EE and & ceaselessly

(How to download? How to quick download?)

If download unsuccessfully, disconnect micro:bit and reboot it

8.2 : Light Up A Single LED

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) Connect micro:bit to computer with USB cable.

(2) Open online Makecode editor.

Import Hex profile (How to import?)

Or click “New Project” and drag blocks step by step

3. Test Code :

Import hex file:

Type

Route

File Name

Hex file

../Makecode Tutorial/Test

Code/8.2 Light Up A Single LED

microbit-Light Up A Single

LED.hex
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Or you could edit code step by step in the editing area.

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

B. Put it into the “on start” block, and click the drop-down triangle button

led enable true ¥

to select “true” .

kkkhkkkhkkhkkhhkhkhhhkhkhhhkhkhkhhhkhkhhkhkhhkhkhkhkhhkhkhhhhkhkhkkhhkhkhhkhkhhkhkhkhkhhkhkhkkhkhkkhkhkkhkkkrkkhkhkkhkkkx

(2) A. Enter "Led” — “toggle x 0y 0" block;

B. Combine it with “forever” , alter “x 0" into “x 1" .

forever

kkhkkkkkkhkkkkkkkkhkkhkhkkhkkhkhkkhhkkhkkhhkhkhhkhkhkkhkkhkhkkhkkkhkkhkhkkhkkhkkkhkkkhkkhkkhkkkhkkkkkhkkkkkk
(3) A. Enter "Basic” —
B. Then move it below the " toggle x1 y0 ”“ block, and set to

forever

500ms. S o i o
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once and place it into“forever”

kkkhkkkhkkhkkhhkhkhkkhkhkhhkhkhhhhhhhkhhhkhkhkhkhhkhkhhhhkhkhhkhhkhkhhkhkhhhkhkhkhhkhkhkhkhkkhkhkkhhkhkrkkhkhkkhkkkx

(1) A. Enter “Led” —
B. Keep it beneath block * pause(ms)500” , then set to “plot x 3 vy

forever

wste @)y @

pause (ms) Rl

40

kkkhkkkhkkhkkhkkhkhhkhkhkhhhkhkhhhhhhhkhkhhhkhkhhhkhkhhhhkhkhkkhhkhkhhkhkhhkhkhhkhhkhkhkhkhkkhkhkkhkkhkhkkhkkkikkkx

(2) Replicate “pause (ms) 500" once and keep it below the block “plot
x3y4"
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forever

3)
A. Click “Led” — "“unplotx 0y 0" and setto “unplot x3y4” ;
B. Lay down it beneath “pause (ms) 500" block

C. Copy “pause (ms) 500" block once, and keep it below the “unplot x3y

forever

ote @) y @

4" block.
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Complete Program :

on start

led enable true =

forever

cxste < @)+ @

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

Turn on LED dot matrix.

The program under the block “forever” runs

cyclically.
Toggle the LED brightness at coordinate point
“x1y0"

Toggle the LED brightness at coordinate point
\\X 1 y OII.

Turn on the LED at coordinate point “x3 , y4".

Delay in 500ms

Turn off the LED at coordinate point “x3 y4”.
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Click “JavaScript” to switch into corresponding JavaScript code:

Search. & 1 led.enable(true)
B 2 basic.forever(function () {
S22 Basic 3 led.toggle(1, @)
® Input 4 basic.pause{52a)
5 led.toggle{l, @)
&9 Music & basic.pause(58a)
© Led 7 led.plot(3, 4)
8 basic.pause(58a)
il Radio 9 led.unplot{3, 4}
18 basic.pause{58a)
' Loops 13
22 Logic 12

4. Test Results :
Upload program and plug in micro:bit via USB port, the LED at coordinate
point (1,0) flashes for 0.5s, then the LED at (3,4 ) blinks for 0.5s, alternately.

(How to download? How to quick download?)

88



Ml
o

www.keyestudio.com

8.3 : 5 x 5 LED Dot Matrix

1. Description :

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

The LED dot matrix of Micro: Bit main board V2 contains 25 LEDs in a grid.
Previously, we have succeeded in controlling a certain LED to light by
integrating its position value into the test code. Supported by the same
theory, we can turn on many LEDs at the same time to showcase patterns,
digits and characters.

What' s more, we can also click” show icon “ to choose the pattern we like

to display. Last but not the least, we can our design patterns by ourselves.

2. Experimental Preparation :
(1) Connect micro:bit to computer with USB cable

(2) Open online Makecode editor

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step.
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3. Test Code :

Code 1:
Type Route File Name
Hex file |../Makecode Tutorial/Test microbit-Code-1.hex

Code/8.3 : 5 x5 LED Dot
Matrix/Code-1

Or you could edit code step by step in the editing area.

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

n n

B. Click the drop-down triangle button to select true

on start

led enable true ¥

C. Combine it with “on start” block

kkkkkkhkkhkkkhkkhkkkhkhkhkhkhkhhhkhkhhkhkhhkhkkhkhhkhkhhkhkkhkhhkhkkhkhhkhkhkhkhkikkhkkhkhkkhkhkkhkkkikkk

(2) Click "Led” to move “plotx0y0” into “forever” , then replicate “plot

x 0y 0" for 8 times, respectively setto “x2” y0" , “x2" y1" , "x2" y 2",
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"x2"y3","x2" y4" |, "x1" y 3"

forever

]
o

L3
-

L
-

]
b

]

L3
-

L3
-

b

L
-

Complete Program :

"x0"y2","x3"y3", "x4" y2" .

91



pv4
o

www.keyestudio.com

on start

led enable

forever

plot

plot

plot

plot

plot

plot

plot

plot

plot

o

]

]

]

]

]

]

]

]

true =

- -

L

b

b - -

b

L

"on start” : command block only

runs once to start program.

Turn on LED dot matrix.

The program under the block
“forever” runs cyclically.
Toggle the LED brightness at
coordinate point “x2,y0", "x
2,y1", "x2,y2", "x2,y3",
"“x2,y4", "x1,y3", "x0,

y2", "x3,y3", "x4,y2"
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Click “JavaScript" to switch into the corresponding JavaScript code:

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

£22 Basic 3 led.plot(2, @)

® Input 4 led.plot(2, 1)
5 led.plot(2, 2)

& Music E led.plot(2, 3)
7 led.plot(2, 4)

© Led & led.plot(1l, 3)

il Radio ] led.plot(@, 2)
1@ led.plot(3, 3)

C Loops 11 led.plot(4, 2)

¢ Logic 12 })

=5 . 13

= \ariables

Code 2 :
Type Route File Name

Hex file ../Makecode Tutorial/Test Code/8.3: | microbit-Code-2.hex

5 x 5 LED Dot Matrix/Code-2

Or you could edit code step by step in the editing area.

(1) A. Enter “Basic” — “show number 0" block,
B. Duplicate it for 4 times, then separately set to “show number 1" , “show

number 2" , “show number 3" , “show number 4" , “show number 5" .
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on start

show number o
show number o

show number e
show number o
show number e

kkkhkkkhkkhkkhhkhkhkhkhkhhhkhkhhhhkhkhhkhkhhhhkhkhhhhkhkhrkhkhhkhhkhkhhkhkhhhhkhkhkhkkhkhkkhkhkkhkkhkhkkhkkkhkkkxk

(2) Click “Basic” — “show leds” , then put itinto “forever” block , tick blue

boxes to light LED and generate “|" pattern.

forever

show leds

kkkhkkkhkkhkkhhkhkhhkhkhkhhhkhkhhhhkhkhhkhkhkhhhkhkhhhhhkhhkhkhhkhhkhkhhkhkhkhhkhkhkhkkhkhkkhkhkkhkkhkhkkhkkkhkkkxk

(3) Move out the block “show string” from “Basic” block, and leave it

beneath the “show leds” block
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forever

show leds

Choose “show icon” from “Basic” block, and leave it beneath the block“show

string “Hello!" block

forever

show leds

kkkhkkkhkkhkkhkkhkhkhkhkhhkhkhhhhkhkhhkhkhhhkhkhkhhhhkhkhkkhkhkkhhkhkhkkhkhkkhkkhkhkkhkkkikkkxk

(4) A. Enter “Basic” — “show arrow North” ;
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B. Leave it into “forever” block , replicate “show arrow North” for 3 times ,

respectively set to “North East”, “South East” , “South West" , "North

forever

show leds

- I=I=I
show icon #EEEe w
]
show arrow North East =
show arrow South East +

show arrow South West

show arrow  North West =

(5) Click "Basic” to get block - then remain it below the block

“show arrow North West”
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forever

show leds

show icon

show arrow North East
show arrow South East =
show arrow South West =

show arrow MNorth West =

clear screen

kkkhkkkhkkhkkhkkhkhhkhkhkhhkkhkhkhhhkhkhhkhkhhhhkhkhhkhhhkhhkhhkkhhkhkhkkhkhkkhkkhkhkkrkkkhkkkxk

(6) Drag “pause (ms) 100" block from “Basic” block and set to 500ms, then

leave it below “clear screen” block.

forever

show arrow North East v
show arrow South East »
show arrow  South West v
show arrow North West =

clear screen

LETMG L 500 v
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on start

show number o
show number o

show number o
show number o
show number o

forever

show leds

show string

.....
Show arrow North East =
show arrow  South East =
show arrow South West *
show arrow  North West =
clear screen

pause (ms) YRl

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

LED dot matrix displays 1, 2, 3, 4, 5

Under the block™forever” , program runs cyclically.
Dot matrix shows the “|” pattern

III

Dot matrix displays “Hello!” in scroll way

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

Clear the screen

Delay in 500ms
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Click “JavaScript" to check the corresponding JavaScript code:

= Micrasoft

; 1 basic.showMumber{l)
2 basic.showMumber(2)
=25 Basic 3 basic.showMumber(3)
@ Input 4 basic.showMumber(4)
5 basic.showMumber(s)
@ Music & basic.forever(function () {
© Led 7 basic.showleds ("
8 e
.all Radio ] P
1@ # . # . #
o e 11 LEEE
X Logic 12 #
ST 13 )
. VEEEes 14 basic.showString("Hello!")
@ Math 15 basic.showIcon({IconNames.Heart)
16 basic.showArrow(ArrowNames.NorthEast)
I s Advanced 17 basic.showArrow{Arrowhames.SouthEast)
18 basic.showfrrow(Arrowlames . Southiest)
15 basic.showArrow(Arrowlames . Northifest)
28 basic.clearscreen()
21 basic.pause(588)
22 1)
23

4. Test Results :

Upload code 1 and plug in micro:bit via USB cable , we will see the icon

Upload code 2 and plug in micro:bit via USB cable. Micro: bit starts

showing number 1, 2, 3, 4, and 5, then cyclically displays patterns

(How to download? How to quick download?)

99



Ml
o

www.keyestudio.com

8.4 : Programmable Buttons

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) Connect micro:bit to computer with USB cable
(2) Open online Makecode editor

Import Hex profile(How to import?) , or click “New Project” and drag

blocks step by step.
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3. Test Code :
Code 1:

Press buttons on micro:bit, micro:bit will display character strings.

Type Route File Name

Hex file |../Makecode Tutorial/Test Code/8.4 : microbit-Code-1.hex

Programmable Buttons/Code-1

Or you could edit code step by step in the editing area.

You could edit code step by step in the editing area.

(1) A.Click “Basic” — “show string” ;

B. Then place it into block, change “Hello!” into

on button A+ pressed

show string o

on button A * pressed

show string o

(2) Copy code string once, tap the drop-down

button “"A” to select “B" and modify character “A” into
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on button B * pressed

show string @

kkkhkkkhkkhkkhkkhkhhkhkhkhhhkhkhkhhhkhkhhkhkhhhkhkhkhhhhkhhhkhkhhkhhkhkhhkhkhkhhkhkhhhhkhkhkkhkhhkhkkhkhkkhkkkhkkkk

on button A v pressed

show string o

(3) Copy once , and set to “on button A+B pressed”

and “show string “AB”"

on button A+B * pressed

show string m
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Complete Code:

Press button A on Micro: bit main board

on button A * pressed

show string o

Show the character “A”

Press button B on Micro: bit main board

on button B ¥ pressed Show the character “B”

show string o

Press button A and B at same time

Display the character “AB”

on button A+B * pressed

show string m

Click “JavaScript" to switch into the corresponding JavaScript code:

0 B avown

Search a 1 dinput.onButtonPressed{Button.A, function () {
2 basic.showString("a™)

£ Basic 3N

® Input 4 dnput.onButtonPressed{Button.AB, function () {
5 basic.showString("&AB")

& Music & 1)

© Led 7 input.onButtonPressed(Button.B, function () {
8 basic.showString("B"}

4l Radio g 3

™ loons a
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Code 2 :
Type Route File Name
../Makecode Tutorial/Test
Hex file | Code/8.4 : Programmable microbit-Code-2.hex
Buttons/Code-2

Or you could edit code step by step in the editing area.

You could edit code step by step in the editing area.

(1) A.Click “Led” — “more” — “led enable false” ,
B. Put it into the block “on start” ,click drop-down triangle button to select

on start

led enable true ¥

“true”

hhkkkhkkkhkkhkhkkhkkhkhhhhkhkhhkhhkhkhhkhkhhkhkhhhhkhkhhhhkhkhkkhkhkhkhkkhkhhkhkhkhkhkkhkkhkhkkhkhkkhkkhkrkkikkkx

(2) A. Tap “Variables” — "Make a Variable...” — “New variable name : “
B. Enter “item” in the dialog box and click “OK" , then variable “item” is

produced. And move “set item to 0" into "on start” block
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on start

led enable true =

set  item ™ to o

(3) A.Click “Input” — "on button A pressed” .
B. Go to “Variables” — " changeitemby 1 "

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

on button A * pressed

change item * by o

kkkhkkkhkkhkkhkkhkhkkhkhkhhhkhkhkhhhkhkhhkhkhkhhhkhkhkhhhkhkhrkhkhkhkhhkhkhkkhkhkhhkkhkhkkhkkhkhkkhkhkkhkkhkikkikk

on button A * pressed

change item * by o

(4) Duplicate code string once , click the

drop-down button to select "B " , then set " change item by

on button B * pressed

change item* by e

_5" .
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(5) A. Enter “Led” — "plot bar graph of 0 up to 0"
B. Keep it into “forever” block

C. Go to "Variables” to move “item” into 0 box , change 0 into 25.

forever

plot bar graph of item =

up to @

kkkhkkkhkkhkkhhkhhhhkhkhhhkhhhhhkhhhkhkhhkhkhkhkhhkhkhhhhkhkhkhhkhkhhkhkhhhkhhkhhkhkhkhkhkkhkhkkhkkhkhkkhkhkkhkkkx

(6) A. Go to "Logic” to move out “if..true..then..” and "=" blocks,

n nu "

B. Keep “=" into “true” box andsetto “>

C. Select “item” in the “Variables” and lay it down at left box of “>"
change 0 into 25 ;
D. Enter “Variables” to drag “set item to 0" block into “if...true..then...” , alter

0 into 25.

plot bar graph of item =

v 10 @

if item * »w 9 then

set  item w tu@
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(7) A. Replicate code string once

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

if item = > 9 then
set item * to e

C. Leave it beneath ® code string.

forever

plot bar graph of item »

up to @
if item = > e then

set  jtem* to @

if item = 4w o then

set ditem+ to o
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Complete Program :

on start

led enable true *

set item * to o

on button A ™ pressed

change item * by o

on button B * pressed

change item * by o

forever
plot bar graph of ditem =

v to @

if item =

> - a then

set dtem * to e

if item *

o o then

set  ditem = tuo

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

Turn on LED dot matrix

Set the initial value of item to 0

Press button A on Micro:bit board
Change item by 5

Press button B on Micro:bit board
Change item by -5

The program under the block “forever”
runs cyclically.Light on LED in dot
matric to draw bar graph, light up up to
25 LEDs

If item is greater than 25

Then set item to 25

If item is less than O

Then set item to 0
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Click "JavaScript" to switch into JavaScript code:

m Microsoft

S o 1 dinput.onButtonPressed(Button.A, function () {
2 item += 5

$2= Basi 3 W

® Input 4 dnput.onButtonPresszed{Button.B, function () {
5 item += -5

Gy Mus 6 1)
7 let item = 8

0 e & led.enable(trus)}

.l Radio 89 basic.forever{function ()} {

~ 18 led.plotBarGraph(

e nape 11 item,

X% Logic 12 25

= \ 13 }

= Variahieg 14 if (item > 25) {

B Math 15 item = 25
16 1

I w  Advanced 17 if (item < @) {

18 item = @
19 i
28 1)
21

4. Test Results :

Upload code 1 and plug in micro:bit via USB cable, 5x5 LED dot matrix will
show “A" if button A is pressed, in case that button B is pressed, “"B” will
appear. So will micro:bit show “AB" if you press A and B buttons

simultaneously.
Upload code 2 and plug in board via USB cable. A row of luminous LEDs
are added if button A is pressed, when B pressed, a row of luminous LEDs

are deducted.

(How to download? How to quick download?)
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8.5 : Temperature Measurement

1. Description :

Micro:bit main board doesn’ t come with temperature sensor actually, but
detect temperature through built-in temperature of NFR51822 chip.
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) Connect micro:bit to computer with USB cable

(2) Open online Makecode editor.

Import Hex profile(How to import?) , or click “New Project” and drag

blocks step by step

3. Test Code :
Code 1:

Micro:bit detects temperature
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Type Route

File Name

Hex ../Makecode Tutorial/Test Code/8.5 : microbit-Code-1.hex

file Temperature Measurement /Code-1

Or you could edit code step by step in the editing area.

(1) Go to “Advanced” — “Serial” — “serial redirect to USB”

Place itinto “on start”

serial redirect to USB

kkkhkkkhkkkkkhkkhkkkhkhkhkhkhkhhkhkhkhhkhkhhkhkkhkhhkhkhhkhhkhkhhkhkkhkhhkhkhkhkkhkhhkhkkhkhkkhkhkkhkkhkhkkhkkkhikk

(2) Click “Serial” to drag out “serial write value x=0"

Move it into “forever” block

serial write value o = o

(3) Goto “Input” — “temperature(°C)”

Place it into 0 box
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Change x into Temperature

serial write value = temperature ("C)
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(4) Move “pause (ms) 100" from “Basic” block and place it under block

“serial write.....temperature(°C)”

forever

serial write value = temperature (°C)

S
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Complete Program :

serial redirect to USB

forever

serial write value = temperature (°C)
S

“on start” : command block runs once to start program.
Serial redirect to USB
The program under the block “forever” runs cyclically.
Serial writes Temperature

Delay in 500ms
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Click “JavaScript" to view the corresponding JavaScript code:

[ 13 JavaScript W

Sag a 1 serial.redirectToUSB()
2 basic.forever{function (} {
S22 Basic 3 serigl.writeValue("Temperature”, input.temperature())
@ Input 4 basic.pause(58a)
5 1)
Qv Music &

( How to quick download?)

Download code 1 to micro:bit board and keep USB cable connected, then
(. Show console Device .
tap button Seaemsdetaice .

( How to quick download?)

1
= I
B e &

ui Show console Simulator
r

Temperature data is shown below:

114



£

www.keyestudio.com

D micro:bit & Home

& Go back Device mﬂ &

500

3500
AT

av
= I d
LR

3600

i Show console Device

« Show console Simulator

Temperature: 35

58 Temperature:35
19 Temperature:36
16 Temperature:37

Through the test, the room temperature is 35 °C when touching the
NFR51822 chip of micro:bit; however, the temperature rises to 37°C when

it touches water cup.

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate(the baud rate of USB serial communication of Micro:bit
is 115200 through the test). Click “OK" and “Connect” .

The serial monitor shows the current ambient temperature value, as shown

below:
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#F Untitled 0 = O X ‘

File Edit Connection View Window Help

NDaH ¢ # X |[%| [~

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

Connection Options (Untitled )

Serial Port Serial Port Options
ermina

_ Port:

Recenve

TFE_HSm't Baudrate:

Miscellaneous
Data Bits: ._3- ".I
Parity: none e |
Stop Bits: [1 i3 |

Flow Control: [ ]CTS
[ ]DTR
[JXON

Software Supported Flow Control
Block Keystrokes while flow is halted

Initial Line States when Port opens:
(®) DTR On () DTR Off
(® RTS On () RTS Off
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#F Untitled 0 = O 4
File Edit Connection View Window Help

&l ¢ & X (%]~ @

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

Connection Options (Untitled 0]

[[Serial Port o b
Terminal R o
Receive Ko (COM1E v | | y.!
Transmit
Miscellaneous ot 9600 i
Data Bits: ﬁ
Parity: ::g}}g
Stop Bits: i‘éﬁ
4200
Flow Control: 7200
GO0
14400
19200
28800
Software Supg 28400
Initial Line States | yctom...

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

Fe-5Scan Serial Ports

!_ Cancel | I DK I
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#F Untitled 0 *

File Edit Connection

View Window Help

“1=IC4AE 2R .2k’
— HEX
D) &
Mew Open Save | Connect |Dizconnect | Clear Diata | Options | View Hex | Help
CGM'IEIHEEWP-NJ b T & FTS & OTR &g DCD
Lhsconnected &) R & CTo R DER &R
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oF Untitled 0 * - o X

File Edit Connection View Window Help

HE&B8 ¢ & X & - @

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

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

W
| COM16 /115200 §-N-1 ® X ©RIS © DIR @ DCD
Connected 00:01:48 @ R @ Cs @0SE @RI
Code 2 :

Micro:bit display different pictures by temperature(the temperature

value in the code could be adjusted)

Type Route File Name
Hex ../Makecode Tutorial/Test Code/8.5 : microbit-Code-2.hex
file Temperature Measurement/Code-2

Or you could edit code step by step in the editing area.

You could set temperature based on real situation.
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(1) Click“Led”—"more”—"led enable false”into"on start” click drop-down

led enable true =

triangle button to select “true”
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(2) A. Goto "Logic” — “if.true..then...else” and “=" block;
B. Move “if.true...then...else” into “forever” block , then place “=" into
“true” box.

forever

if

kkkhkkkhkkhkkhhkkhkhhkhkhkhhhkhkhhhhkhkhhkhkhhhhkhkhhhhkhkhhkhkhhkhhkhkhhkhkhhhhkhkhhhkkhkhkkhkhhkhhkhkhkkhkkkhkkkxk

(3) A. Change ”=" into "2"

B. Go to “Input” — “temperature(°C)” and move it into left 0 box;

C. Change 0 into 35.
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forever

if temperature (°C) e e then
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(4) Tap "Basic” — "“show icon” ,copy it once and lay down them under the

“if ...then" and else blocks, then click the drop-down triangle button to
forever

if temperature (°C) rw e then
show icon

else

show icon

®

select gy )
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Complete Program :

led enable true ¥

forever

zw e then

if temperature (°C)
L.
g RERER
show icon vwazss w
L)

else

anm
show icomn " w

®

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

Dot matrix shows “e”

Click “JavaScript", the corresponding JavaScript code is shown below:

P JzvaScr pt w

e =

m Microsoft

1 led.enable{true)

basic.showIcon({Iconlames.5mallHeart)

Searc Q
2 basic.forever({function () {
SIS Basic 3 if (input.temperature() »>= 35} {
@® Input 4 basic.showIcon(IconNames.Heart)
5 } else {
@ Music E
7 T
& Led 3 1)
.all Radio ]
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4. Test Results :
Upload the Code 1 and plug in power. And 5*5LED displays the ambient
temperature. When pressing the temperature sensor, the temperature will

grow on dot matrix.

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 patternH will

appear.

(How to download? How to quick download?)

8.6 : Micro:bit’ s Compass

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

123



Ml
o

www.keyestudio.com

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 :
(1) Connect micro:bit to computer with USB cable
(2) Open online Makecode editor

Import Hex profile(How to import?) , or click “New Project” and drag

blocks step by step

3. Test Code :
Code 1:
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Press A on micro:bit, the value of compass is shown.

Type Route File Name

Hex file ../Makecode Tutorial/Test
Code/8.6 : Micro:bit" s microbit-Code-1.hex

Compass/Code-1

Or you could edit code step by step in the editing area.
(1) A.Click “Input” — "more” — "“calibrate compass”

B. Lay down it into block “on start” .

on start

calibrate compass

(2) A. Go to “Input” — “on button A pressed” .
B. Enter “Basic” — “show number” , put it into “on button A pressed” block;

C. Tap "Input” — “compass heading(°C)" , and place it into “show number”

on button A * pressed

show number compass heading (°)

kkkkkkhkkkkkhkkhkhkhkkhkhkhkhkhkhhhkhhkhkhhkhkkhkhhkhkhhkhkkhkhhkhrkhkhhkhkhkhkhkkhkhkhkhkkhkhkkhkkkhkkhkikkhkkkx
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Complete Program :

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

calibrate compass to start program

(@Calibrate compass
on button A * pressed

(®Press button A on Micro:bit main board

show number compass heading (°)

@ Dot matrix shows the direction of compass

heading

Click “JavaScript", and view the corresponding JavaScript code:

|
0 & vt

o : 1 input.onButtonPressed(Button.A, function () {
2 basic.showNumber{input.compassHeading(})
E2X Basic 3N
® Input 4 dnput.calibrateCompass()
5

Code Description :

Upload the code 1, plug in micro:bit via USB cable.

As the button A is pressed, LED dot matrix indicates that “TILT TO FILL
SCREEN” then enter the calibration interface. The calibration method:
rotate the micro:bit to make LED dot matrix draw a square (25 LEDs are on),

as shown in the following figure:
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(How to download? How to quick download?)

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

The calibration will be finished until you view the smile

patternﬂappea r.

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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Type Route File Name
Hex ../Makecode Tutorial/Test
file Code/8.6 : Micro:bit’ s microbit-Code-2.hex

Compass/Code-2

forever

set x+ 1o compass heading (%)
if compass heading (°) Ew @ and * compass heading (%) v @ then

show leds

compass heading (") L @

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

at this time.

Or you could edit code step by step in the editing area.

1)
A. Enter “Input” — “more” — “calibrate compass”

B. Move “calibrate compass” into “on start”
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on start

calibrate compass
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(2) A.Click “Variables” — “Make a Variable...” — “New variable name : “
B. Input “x"in the blank box and click“OK", and the variable “x" is generated.

C. Drag out “set xto” into "forever” block

forever

(3) Go to "Input” — “compass heading(°C)” , and keep itinto “0”" box

forever

compass heading (%)

Tap “Logic” — “if..then...else” , leave it below block “sex x to compass

heading” , then clicklicon for 6 times.

(4) A.Place "and” into “true” block

B. Then move “=" block to the left box of “and”
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C. Click “Variables” to drag “x" to theleft “0” box, change 0 into 293 and

setto “>" ;

D. Then copy “x2293" once and leave it to the right “0” box and set to
"x<338"
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forever

set x* to compass heading (")

if @ and =

®
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(5) A. Go to “Basic” — “show leds”
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B. Lay it down beneath

click “show leds” and the pattern Eappears.

forever

set x* 1o compass heading (°)

if 3 > @ and « L @ then

show leds

O ECN EOA O [EO)

O} HO;

block, then
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for 6 times.

(6) A. Duplicate

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

C.Setto “x>23 and x<68 " , “x>68 and x<113 " , “x>113 and x<158 " ,
“x2158 and x<203 " , "x2203 and x<248 " , “x2248 and x<293 "
respectively.

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

if......then" block respectively.

E. Click the blue boxes to form the pattern @ , ﬁ , ﬂ , ﬂ
IIE” , umn and "ﬂ,, .
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Complete Program :

calibrate compass

forever

set xw +to compass heading (")

show leds

else if

show leds

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

Calibrate compass

The program under the block
“forever” runs cyclically.

Store the angle of the compass
heading into the variable x

When 293 <x<338 , the next program will

be executed
ﬁ appears on the dot matrix

When 23<x<68 , the next program

will be executed

Wis displayed on dot matrix

When 68<x<113, the next program will
be executed

m is shown on dot matrix

When 113 <x<158 , the next program
will be executed

Epattern appears
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else if

show leds

else if

show leds

else if

show leds

When 158 < x<203, the next

program will be executed.

Dot matrix shows ﬂ

When 203 < x<248, the next

program will be executed.

Dot matrix displays E

When 248 < x<293, the next

program will be executed.

Dot matrix shows ﬁ

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

135



Ml
o

www.keyestudio.com

Click “JavaScript" to switch into the corresponding JavaScript code:

Search 1 let x:= 8
B 2 input.calibrateCompass()
=== Basic 3 basic.forever{function ()} {
® Input 4 ¥ = input.compassHeading()
5 if (x »= 293 88 x < 338) {
&9 Music & basic.zhowleds(’
7 . B #FF
& Led E o
.all Radio Q sty 3
1@ . A
' Loops . -
X Logic 12 2y
o ; 13 ¥ else if (x »= 23 8% x < 63) {
. Verinics 14 basic.zhowleds(’
@ Math 15 #
16 # 7 .
I w Advanced 17 i
18 et
19 i alacia
28 £y
21 } else if {x >= 68 &% x < 113) {
22 basic.showleds(’
23 S 1
24 o e
25 R EFH
26 e o
27 2 Ak
28 3
29 * else if {x >= 113 && x ¢ 158} {
38 basic.showlLeds("
31 e . . B
32 S e
33 # .3,
34 ## ..
35 #7248 .,
36 3
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37 } else if (% >= 158 && x < 283) {
38 basic.showLeds(’
30 i#

44 | arRh Y fe
41 # .8 . #
A2 . #HF#H .

43 R -
=4 ")

45 } else if (x 3= 283 && x < 248) {
46 basic.showleds(™
47 R ety
48 b IR
49 o et e AR
sa N
5% oy P
52 >3

53 T else if (x >= 248 && x < 293) {
54 basic.showleds(’
L5 ot e
=15 R
57 g EFF
58 Al e
59 o P | A
50 3

6l } else {

62 basic.showleds(”
63 e ey
64 o AR

65 # .# . #
b6 .

67 e L

58 =3

59 T

7@ 1)

71

4. Test Results :
Download code 2 to micro:bit and keep USB cable connected.
After calibration, tilt Micro:bit board, micro:bit displays the direction signs.

(How to download? How to quick download?)
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8.7 : Accelerometer

1. Description :

The micro:bit board has a built-in Freescale MMA8653FC three-axis
acceleration sensor (accelerometer). Its I2C interface works on external
communication, the range can be set to +2g, +4g, and £8g, and the
maximum data update rate can reach 800Hz.

When the Micro:bit is stationary or moving at a constant speed, the
accelerometer only detects the gravitational acceleration; when the
Micro:bit is slightly shaken, the acceleration detected is much smaller than
the gravitational acceleration and can be ignored. Therefore, in the process
of using Micro:bit, the main purpose is to detect the 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) Connect micro:bit to computer with USB cable
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(2) Open online Makecode editor

Import Hex profile(How to import?) , or click “New Project” and drag

blocks step by step

3. Test Code :
Code 1:
Type Route File Name
Hex file ../Makecode Tutorial/Test microbit-Code-1.hex

Code/8.7: Accelerometer/Code-1

Or you could edit code step by step in the editing area.

(1) A. Enter “Input” — “on shake”

B. Click“Basic”"—"show number”, place it into"“on shake"block, then change

on shake =

0 into 1. e o

on shake =

(2) A. Copy code string [ S Es o for 7 times;
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B. separately click the triangle button to select “logo up” , “logo down” ,
“screen up” , “screen down” , “tiltleft” , "tilt right” and “free fall” , then

respectively change 1 into 2, 3,4, 5, 6,7, 8.

kkkhkkkhkkhkkhkkhkhhkhkhkhhhkhkhhhhkhkhhkhkhhhhkhkhhhhkhkhhkhkhkhkhhkhkhhkhkhhhhkhkhhhkkhkhkkhkhhkhkkhkhkkhkkkhkkkk

Complete Program :

on  shake Shake the Micro:bit board
show number (§§) LED dot matrix displays 1

The log is up

on logo up ™

show number o

LED dot matrix displays 2
The logo is down

LED dot matrix displays 3
on logo down *

show number e

The screen is up

LED dot matrix displays 4

on  sCreen up -

show number o
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The screen is down

on screen down

show number o

Number 5 is shown

The Micro:bit board is tilt to the left

Number 6 is displayed

on tilt left =
S e The Micro:bit board is tilt to the right

Number?7 is displayed

on tilt right v When the Micro:bit board is free fall

s e o LED dot matrix shows 8

on free fall =

show number o

Click “JavaScript", you will view the corresponding JavaScript code:
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B Javascript | w e o m Microsoft

Sear: o 1 dinput.onGesture{Gesture.FreeFall, function () {
z basic.showlumber({s)

E=% Basic 3 })

@ Input 4 input.onGesture(Gesture.lLogolUp, function () {
5 basic.showNumber(2)

¢ Music 6 3)

© Led 7 input.onGesture(Gesture.Tiltleft, functiom ()} {
& basic.showNumber(s)

il Radio g 1
18 input.onGesture(Gesture.Screenlp, function () {

' Loops :
11 basic.showlumber{4)

X Logic 12 3

o " 13 input.onGesture(Gesture.ScreenDown, function () {

= \Variables i i
14 basic.showNumber(s)

B Math 15 1)
16 input.onGesture(Gesture.Shake, function () {

I W Advanced 17 basic.showhumber{1)
1E 1)
19 input.onGesture{Gesture.TiltRight, functionm () {
2a basic.showlumber({7)
ZE P
22 input.onGesture(Gesture.lLogoDown, functionm () {
23 basic.showNumber(3)
24 1)
25
Code 2 :

Detect the value of acceleration speed at x, y and z axis

Type Route File Name

Hex |../Makecode Tutorial/Test microbit-Code-2.hex

file Code/8.7 : Accelerometer/Code-2

Or you could edit code step by step in the editing area.
(1) A. Go to “Advanced” — “Serial” — “serial redirect to USB”

B. Drag it into “on start”
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on start

serial redirect to USB

hkhkkkhkkkhkkhkhhhkkhkhkhhhkhkhkkhhkhhhkhkhhhkhhhkkhkhhhhkhkhhkhkhkhkhkkhkhhkhkhkhkhhkhkhkhkhhkhkhhkhkhkkhkhkkhkhkkhkkkikkk

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

B. Leave it into “forever” block

serial write value o = o

(3) hkkkkkhkhkkhkkhkhkkhkhhhhkhkhkkhkhhhhkhkhhhhkhhhkhkhhhhkhkhhkhkhkhhhkhkhkhhhkhkhhkhkhkkhkkhkhkkhkhkkhkkkhkkikk

A. Click “Input” — "acceleration(mg) x" ;

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

serial write value o = acceleration (mg) x ¥

hhkkkhkkkkkhkhkkhkkhkhhkhhhhhhhhhhkhkhhkhhhhhkhkhhhkhkhhkkhkhkhhhkhkhhkhkhhhkhkhkhhkhkhkhkhkkhkhkkhkkkhkkhkikkhkk

(4) Go to “Basic” and move out " pause (ms) 100 " below the

bIOC serial write value o = acceleration (mg) x * , then set to 100ms.
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forever

serial write value o = acceleration (mg) x *

=

hkhkkkhkkkhkkhkhkhkkhkhkkhhhkhkkhhhhhkhkhkkhkhhhhkhkhhhhkhhhkhkhkhhhkhkhhkhkhkhhhkhkhkhkhkhkhkhkkhkhkhkhkkkhkkhkikkixk

serial write value o = acceleration (mg) x *

(5) Replicate code stringlume

for 3 times and keep them into “forever” block , separately set the whole

code string as follows:

serial write value o = acceleration (mg} x *

puse (w9

serial write value o = acceleration (mg)} v =

S

serial write value o = acceleration {(mg) z *

s o5
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Complete Program :

“on start”: command block runs
once to start program.
Serial redirects to USB

The program under the block

serial redirect to USB

“forever” runs cyclically.

Serial write value “X"=acceleration
value on x axis
Serial write value “Y"”=acceleration
value on y axis
Serial write value “Z"=acceleration
value on z axis

serial write value o = acceleration (mg) x =
pause (ms) Rl
serial write value 0 = acceleration (mg) v =
pause (ms) QLIRS
serial write value o = acceleration (mg) z =

pause (ms) Q0

Click “JavaScript" to view the corresponding JavaScript code:

1 serial.redirectToUSB()

Search. Q
2 basic.forever(function () {
252 Basic 3 serial .writeValue("X", input.acceleration(Dimension.X})
@® Input 4 basic.pause(108)
L serial.writeValue{"Y", input.acceleration(Dimension.Y)}
G0 Music & basic.pause(188)
© Led 7 serial.writeValue("Z", input.acceleration({Dimension.Z})
8 basic.pause(1688)
.all Radio 2 1
C' Loops e

(How to quick download?)
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Download code 1 to micro:bit board, keep USB cable connected and

L b

uli Show console Device

click & 4

(How to quick download?)

4 Show console Simulatar

r b |
A » Show console Device )

The coordinates of the Micro:bit accelerometer are shown in the following

figure:
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FEC ID:narmmm 203

(Top View)
Diraction of the
Detectable Accelerations

The decomposition 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:
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# Go back Device nﬂ s

i Show console Simulator
i Show console Device

-2@13.38

[\ 1324 .48
-b3L
H
1 2e4a
r-1258
288
: 2e4a
i-l8z4

:-BEa
11736

-294a . ai

F Y

b T e T A o I A o R A

-92

Open CoolTerm, click Options to select SerialPort. Set COM port and

115200 baud rate(the baud rate of USB serial communication of Micro:bit

is 115200 through the test). Click “OK" and “Connect” .

CoolTerm serial monitor displays the acceleration value on x, y and z axis.
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i F Untitled 0 * = 0 o
o

Options

File Edit Connection View Window Help

HaB ¢ ) ¢

Mew Open Save | Connect Disconnect | Clear Data

HEX.

View Hex

Help

:-568 ~
+2040
;2040
:-1142
12040
:2040
1-55¢g
1724

: 2040
:-1644
“T88
:1264
=500
12040
1-16452
1 i
:-556
:-16
:—-248
;452
:1252

e e e T I e e A e I e = I

COMTG S 115200 &-MN-1 @ T {3 RTS &) DIR @ DcCD
Connected DC:00: 16 & BX @ Cs @05k @R

4. Test Results :

Download code 1 to micro:bit board and keep USB cable connected, shake
the Micro:bit board then the number 1 appears.

(How to download? How to quick download?)
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Place micro:bit vertically(logo up), then the number 2 is displayed:

(GID)

a.lll!ﬂ"lllﬁuulﬁuul&l

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

| @ u
LI | o g
.

nﬁllllﬁ;llllQmuﬁlmﬁu

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’ t recommend you to make it free fall, it will make

board damage)

8.8 : Detect Light Intensity by Micro:bit

1. Description :

This project will introduce how Micro:bit detects the external light intensity.
Since Micro:bit doesn’ t come with a 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.
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2. Experimental Preparation :
(1) Connect micro:bit to computer with USB cable

(2) Open online Makecode editor

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step.

3. Test Code :

Type Route

File Name

Hex |../Makecode Tutorial/Test Code/8.8 : micro

bit-Detect Light

file Detect Light Intensity by Micro:bit | Intensity by Micro:bit .hex

Or you could edit code step by step in the editing area.

(1)A. Enter “Advanced” — “Serial” — “serial redirect to USB” ;

on start

B. Drag it into “on start” block.

serial redirect to USB

hhkkkhkkkhkkhkhkhkkhkhkhkhhkhkhkkhhhhhkhkhhkhkhhhkkhkhhhhkhhhkhkhkhhhkhkhhkhkhkhhkkhkhkhkhhkhkhkkhkhkkhkkhkhkkikkkx

(2) A. Go to “Serial” — “serial write value x =0" ;
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B. Move it into “forever il Lo vl e o _ o

(3) A.Click “Input” — "acceleration(mg) x”

B. Put "acceleration(mg) x” in the “0” box and change

intensity” .

serial write value = light level

hhkkkhkkkkkhkhkkhkkhkhhkhhkhkhhkhhhhkkhkhhkhkhhhkkhkhhhhkhkhkkhkhkhkhhkhkhhhkhkhkhhkhkhkhhhkhkhhkhkhkkhkkkhkkhkkkx

(4) A.Click “Basic” — “pause (ms) 100" ;

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

forever

serial write value = light level

pause (ms) EEEREY

hhkkkhkkkkkhkhhkhkkhkhhhhkhkhhhhhkhhhkhkhhhkkhkhhhhkhkhhkhkhkhkhhkhkhhkhkhkhkhhkhkhkhhhkhkhhkhkhkkhkkhkhkkikkkx

x" into “Light
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3. Complete Program :

on start

serial redirect to USB

forever

serial write value QEEEIIERUICHISRAN - light level

pause (ms) LR

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

Serial redirects to USB

The program under the block “forever” runs cyclically.
Serial write value “Light intensity”

= light level

Delay in 100ms

Click “JavaScript" to switch into the corresponding JavaScript code:

|
0 © v

can 1 serial.redirectToUSBE()
2 basic.forever({function () {
$2% Basic 3 serial.writeValue("Light intensity"”, input.lightlevel())
® Input 4 basic.pause{l@a)
5 1
& Music &
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5. Test Results :

Download code to micro:bit board don’ t plug off USB cable and

L b

uli Show console Device

click & 4

(How to quick download?)

i Show console Simulator

i Show console Device

The intensity value is 0 when covering LED dot matrix. And the value varies
with the light intensity. When placing micro:bit under the sunlight, the

stronger the light is, the larger the intensity value is. As shown below:
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Show console Simulator

i Show console Device

Lignt
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light
Light

 Go back

1NtENSITY :
intensity:
intensity:
intensity:
intensity:
intensity:
intensity:7
intensity:
intensity:
intensity:
intensity:1-
1229

intensity

Device mE e

.00

Open “CoolTerm” , click “"Options” to select “SerialPort” , and set

"COM" port and 115200 baud rate(the baud rate of USB serial

communication of micro:bit is 115200 through the test).

Then click “"OK"” and “Connect” .

The light intensity value is shown below:
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| & Uniitled 0 * = O X

File Edit Connection View Window Help

NDaB ¢ # | X | & = 0

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

Light intensity:0 .
Light intensity:l
Light intensity:l
Light intensity:3
Light intensity:3
Light intensity:5
Light intensity:%
Light intensity:1ll
Light intemnsity:13
Light intensity:lé
Light intensity:19
Light intensity:21
Light intensity:25
Light intensity:27
Light intensity:2%
Light intensity:32
Light intensity:40
Light intensity:50
Light intensity:58
Light intensity:70
Light intensity:78
Light intensity:&6
Light intensity:93
Light intensity:101
Light intensity:102

com16 /7 115200 &-N-1 @ X OGRS QDR @ DCD
Connected 00:02:34 &3 RBX @ CTs @ 0RE @R

8.9: Speaker
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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.Experimental Preparation :
Connect micro:bit to computer with USB cable

Open online Makecode editor

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step.

3. Test Code :
Type Route File Name
Hex |../Makecode Tutorial/Test Code/8.9 : microbit-Speaker by
file Speaker by Micro:bit Micro:bit .hex

Or you could edit code step by step in the editing area.
(1) Enter "Basic” module to find “showicon” and dragitinto “on start”
block;

Click the little triangle to find ﬂ
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n
- 1

show icon 2" "
(L]

kkkhkkkhkkhkkhhkkhkhhkhkhkhhhkhkhhhhkhkhhkhkhhhkhkhkhhhhkhkhhkhhhkhhkhkhhkhkhhhhkhkhkhkkhkhkkhkhhkhhkhkhkkhrkkhkkkxk

(2) Enter "Music” module to find and drug “play sound giggle until done”
into “forever” block;
Enter “Basic” module to find and drug “pause(ms) 100" into “forever”
block ;
Change 100 into 1000;

forever

play sound gigple * until done

pause (ms)

play =sound giggle * until done

( 3 ) Copy three times and place it into

pause (ms) WERlEEN

“forever” block;

n

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

play =zound giggle * until done

1068 +*

pause (ms)

play sound happy ™ until done

pause (ms) Wil

play sound hello * wgntil done

pause (ms) WRlEkE

play sound wyawn * until done

pause (ms) QiR

3K 3k 3k 3k ok 3K ok 5k 5K 5K 3k 3k 3k ok ok ok 5k 5k 5K K 3k 3k 3k ok ok 5k 5Kk 5K K 3k 3k >k >k ok 5k 5k 5K Kk ok 3k ok ok 5k 5k >k 3k 3k ki k k ok k >k
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on start

i 1]
show icon 2@ "%
L L1

forever

play sound giggle ® until done

pause (ms) LR
play sound happy * until done

pause (ms) EEGLEEERY

play sound hello ¥ until done

pause (ms) QLN

play sound yawn * until done

1868 w*

pause (ms)

Select “JavaScript" and “Python” to switch into JavaScript and Python

language code:
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® o § Microsoft

ich a 1 basic.showIcon{IconNames.EigthNote)

2 basic.forever{function () {

E88 Basic 3 soundExpression.giggle.playUntilDone()
@® Input 4 basic.pause(leaa)
5 soundExpression.happy.playUntilDone()
&9 Music [ basic.pause(188a)
© Led 7 soundExpression.hello.playUntilDone()
8 basic.pause(l@0a)
all Radio 9 soundExpression.yawn.playUntilDone()
o 1a basic.pause(l26a)
 Loops 1}
22 Logic 12

G - -

basic.show_icon{IconMNames.EIGTH NOTE)

1
2
3 def on_forewver():
4 soundExpression.giggle.play until done()
5 basic.pause(1863)
Music & soundExpression.happy.play until done()
=
&
9

basic.pause(1203)

@®
o
€ Led
soundExpression.hello.play until done()
il Radio basic.pause(186@)
c 19 soundExpression.yawn.play until done()
Loops

" 11 basic.pause(1202)
3G Logic 12 basic.forever(on_ forever)
s 13

Variables

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

the logo of music.
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8.10: Touch-sensitive Logo

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.Experimental Preparation :
Connect micro:bit to computer with USB cable

Open online Makecode editor

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step.
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3. Test Code :
Type Route File Name
Hex ../Makecode Tutorial/Test microbit-Touch-sensitive

file | Code/8.10 : Touch-sensitive logo by logo by Micro:bit .hex

Micro:bit

Or you could edit code step by step in the editing area.

(1) Delete block “on start” and “forever” ;
(2 )Enter “Input” module to find and drag “on logo pressed” ;

Click the little triangle to find “touched” ;

on logo touched ¥

(3) Enter module “Variables” —choose “Make a Variable” —input “start”
—click “OK"

The variable “start” is established;

Enter “Variables” module to find and drag “set startto 0" into “onlogo

touched” block;
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on logo touched *

=t start* to o

(4 )Enter “Input” module —click “more” — find and drag “running

time(ms)” into the “0” of “set start to 0” block;

on logo touched =

set start * to running time (ms)

( 5)Enter “Basic” module to find and drag “show iconﬁ" into "on logo

touched” block;

on logo touched =

set start » to running time (ms)

show icon #-

( 6 )Enter “Input” module to find and drag “on logo pressed” —choose
“released” — establish variable “time” ;

Enter “Variables” module to find and drag “set time to 0" into “onlogo
pressed” block;

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

0" block;
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on logo released «

set time » 1o o -w o

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

Enter "Variables” module to find and drag “start” into “0” on the right
side of "0-0" ;

on logo released =

st time + to running time (ms) - start =

( 8 )Enter "Basic” module to find and drag “show number” into “on logo
released” block;
Enter “Math” module to find and drag “square root 0" into “0” ; Click the

little triangle to find” integer+" ;

on logo released =

st time + to running time (ms) - start =

show number a integer = = o

(9) Enter “Variables” module to find and drag “time” into “0" on the left

side of “0-0" and change the “0" on the right side to” 1000" ;

166



pv4
o

www.keyestudio.com

on logo released -

£t time »+ to running time (ms) - start =

show number time inteper = «

Complete Program :

on logo touched «

set start #+ to running time (ms)

show icon % -

on logo released =

set time + to ruming time (ms) -

show number time *+  imteper £ »

Select “JavaScript" and “Python” to switch into JavaScript and Python

language code:
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search 8] 1
2
-E Basic i
& Input 4
5
& Music 5
&L Led ’
8
.l Radio g
16

C lLoops
= 11

let start = @
let time = @
input.onlogoEvent(TouchButtonEvent.Touched, function ()} {

start = input.runningTime()
basic.showIcon{IconNames.Heart)

yi

input.onlLogoEvent(TouchButtonEvent.Released, function () {
time = input.runningTime() - start
basic.showNumber(Math.idiv{time, 1882))

iy

earch & 3
q
$3% Basic :
® Input &
7
@ Music 8
© Led 3
16
all Radio 11
C' Loops o
13
X% Logic 14
15

= Variables

4.Test Results:

def on_logo touched():
global start
start = input.running times()
basic.show icon{IconMames.HEART)
input.on_logo event{TouchButtonEvent.TOUCHED, on_lego touched)

def on_logo released():
global time
time = input.running time{) - start
basic.show number{Math.idiv(time, 1884a))
input.on_logo event(TouchButtonEvent.RELEASED, on logo released)

After uploading the test code to micro:bit main board V2 and powering the

board via the USB cable, the LED dot matrix exhibits the heart pattern

when the touch-sensitive logo is pressed or touched and displays digit

when the logo is released.
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8.11: Microphone

Q

S 5

“micro:bit " ..

L] i i '
0. 0. 0. 0 @
Lo+ [I11]] 2 |||||Q||||&| 1 1 e,

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.Experimental Preparation :

Connect micro:bit to computer with USB cable

Open online Makecode editor
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Import Hex profile (How to import?), or click“"New Project” and drag blocks

step by step.

3. Test Code :
Type |Route File Name
Hex ../Makecode Tutorial/Test | microbit-Microphone logo
file Code/8.11 : Microphone by | by Micro:bit .hex
Micro:bit

Or you could edit code step by step in the editing area.

(1) Delete block “on start” and “forever” ;
(2) Enter “Input” module to find and drag “on loud sound” ;
Enter “Basic” module to find and drag “show number” into “on loud

sound” block;

on loud * sound

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

on quiet * spund

show icon fdaf

Complete Program :

on loud * sound

show icon

on quiet ¥ sound

’ |
show icon M8 W

Select “JavaScript" and “Python” to switch into JavaScript and Python

language code:

Javascript | w

Saarch: Q 1 input.onSound(DetectedSound.loud, function () {

o 2 basic.showIcon({IconNames.Heart)

##a Basic 3N

@® inow 4 input.onSound(DetectedSound.Quiet, function () {
o basic.showIcon{IconNames.SmallHeart)

Gy Music & 1)

& Led Z
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a8 a 1 def on_sound loud(}:
2 basic.show icon{IconNames.HEART)
E88 Basic 3 input.on sound(DetectedSound.LOUD, on_sound loud)
& Input *
& def on_sound quiet():
G» Music 6 basic.show icon{IconMames.SMALL HEART)
© Led 7 input.on_scund{DetectedSound.QUIET, on_sound quiet)
8

4.Test Results 1:

After uploading test code to micro:bit main board V2 and powering the
board via the USB cable.

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

appear when the environment is quiet

5.Test Code 2:
Link computer with micro:bit board by micro USB cable, and program in

MakeCode editor,

(1)Enter “Advanced” module— choose “Serial” to find and drag “serial

redirect to USB” into “on start” block;

serial redirect to USB
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( 2 )Enter “"Variables” module— choose “Make a Variable” — input
“maxSound” —click “OK” ,variable” maxSound” is established:;

Enter “Variables” module to find and drag “set maxSound to 0" into “on

start” block ;

serial redirect to USB

set  maxSound * to o

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

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

forever

iF button A * is pressed  then

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

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

if button A * is pressed  then

show number maxSound *

else

(5) Establish variable “soundLevel” ;

Enter “Variables” module to find and drag “set soundLevel to 0" into
“else” :

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

forever

iF button A * is pressed  then

show number maxSound *

else @
set soundlevel * to soumnd lewel

®

(6 )Enter “Led” module to find and drag “plot bar graph of 0 up to 0" into
“else”

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

" "

of” ;

Change the “0" behind “up” to "255" ;
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forever

iF button A * is pressed thenm

show numsber maxSound ™

else @

et  soundlevel * to sound lewel

plot bar graph of soundievel =

o @D
®

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

forever

ifF button A * is pressed then

shoW number maxSound ™

else @

set  soundlevel * to sound lewel

plot bar graph of soundLevel =

o @

iF soundLevel * > - maxSound *
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( 8 )Enter "Variables” module to find and drag “set maxSound to 0" into the

second “then” ;

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

I

forever
if button A * is pressed then

show number maxSound =

else E:I

et soundlevel * to sound lewel

plot bar graph of soundlevel =

o @D

if spundLevel * > maxSound *

set maxSound * to  soundlevel *

®
®
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Complete Program :

serial redirect to USB

set maxSound * to o

if button A * is pressed then

show number maxSound *

else @

set soundlevel * to sound level

plot bar graph of soundievel =

up tn@

if soundlLevel + > " maxSound -

set maxSound * to soundlevel -

®
®
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Select “JavaScript" and "Python” to switch into JavaScript and Python

language code:

JavaScript | we m Microsoft

Search Q 1 let soundlLevel = @
L=s =1 LI )
2 serial.redirectToUSBE()
22 Basic 3 let maxSound = 8
@ Input 4 basic.forever(function () {
5 if (input.buttonIsPressed(Button.A)) {
G0 Music [ basic.showNumber (maxSound)
© L= 7 Yoelze {
8 soundLevel = input.soundLevel()
il Radio g led.plotBarGraph(
) 1a soundLevel ,
Loops
c 11 255
X Logic 1z )
i 12 if (soundlLevel > maxSound) {
o i 14 maxSound = soundlevel
B Math 15 b
16 }
I W Advanced ¥ 3]
18

saarch q 1 soundlLevel = @
2 serial.redirect _to ush()
58 Basic 3 maxSound = @
& input *
5 def on_forever():
G Music & global soundlLewvel, maxSound
© L= 7 if input.button _is pressed(Button.A):
B basic.show_number{maxSound)
il Radio g glcea:
T — 14 soundlLevel = input.sound level()
11 led.plot_bar graph(socundLevel, 255)
2 Logic 1z if soundLevel > maxSound:
13 maxSound = soundLevel

E Variables

14 basic.forever({on_forever)
B Math 15
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5. Test Results 2:

Upload test code to micro:bit main board V2, power the board via the USB

cable and click Show console Device” as shown below.

illi Show console Simulatos

When the sound is louder around, the sound value shows in the serial port

is bigger as shown below.
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€ Go back Device nu &

195.8

: A, af- AAN l P | AR -8

lill Show console Simulator

lill Show conscle Device

e}
127
158
153
172
187
183
2 187
131
3 195

What" s more, when pressing the button A, the LED dot matrix displays the
value of the biggest volume( please note that the biggest volume can be
reset via the Reset button on the other side of the board ) while when

clapping, the LED dot matrix shows the pattern of the sound.
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8.12: Bluetooth Wireless Communication

. '—;E:;jﬂ"'if’"‘.mlcrabrt. |
C ==

1.Project Description:

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

with a variety of Bluetooth devices, including smart phones and tablets.

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

Since setting up Android phones to achieve wireless transmission is similar

to that of Apple devices, no need to illustrate again.
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2. Preparation
*Attach the Micro:bit main board V2 to your computer via the Micro USB
cable.

*An Apple device (a phone or an iPad) or an Android device;

3. Procedures:
For Apple devices, enter this link:

https://www.microbit.org/get-started/user-quide/ble-ios/  with your

computer first, and then click “Download pairing HEX file” to download
the Micro: Bit firmware to a folder or desk, and upload the downloaded

firmware to the Micro: Bit main board V2.
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0= i =

i

Compass North Nightlight
Create a simple Create a light that
compass to show._.. turmns on when it's...
o1 Intermediate o0 Intermediate

If you need help

Make some noise

Connect headphones

or speakers to make. ..

ol Intermediate

If you're having problems flashing code from your i0S device to your
micro:bit, download this HEX file and transfer it to your micro:bit from

a computer, or Visit our support site.

(annluad pairing HEX ﬂle) i0OS app support

Monitor and control

The "Monitor and control' section of the i0S app allows you to
observe real-time data from the micro:bit sensors, send messages

directly to the LEDs and control the microchit buttons and pins from

your iPad or iPhone.
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| [+ + | Downloads . O =
4

Home Share View 9

—_ v -'- » This PC » Downloads w0 Search Downloads 2
5 Quick access J microbit-pair-ios.hex
I Desktop + Open with
; Downloads + Ea Scan with Windows Defender...
| Documents + & Share
[&] Pictures - Give access to >
I This PC Restore previous versions
Send to i Bluetooth devi
= MICROBIT (E) 9 HERDOET AEvicE
it i Compressed (zipped) folder
¥ Network Copy ¥ Desktop (create shortcut)

|_:_1 Documents
Create shortcut I

G2 Faxrecipient

Delete : e
=1 Mail recipient
Rename
- MICROBIT (E2) |
! ) Properties O —
1item 1 item selected 630k =]
| = | New foldes = O #
Home Share View 9
» This » Desktop » Mew folder w & Search M.
This PC = Desktop Mew fold (] O Search M
" =
# Quick access J microbit-pair-ios.hex
B Desktop * " 33% complete — >
{- Downloads -+
EI Documents W Copying 1 item from Mew folder to MICROEIT (E:)
] Fictores b 53% complete T x
3 This PC

_J 3D Objects ; i i =
[ Desktop : = Speed: 88.7KB/s

E] Documents

Marne: microbit-pair-ios.hex

;_ Downloads Tirne rernaining: Calculating...
ltermns rernaining: 1 (841 KB}
J‘! Music

[&] Pictures =
LS| ™) Fewer details
B videos
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Search "micro bit” in your App Store to download the APP micro:bit.

Filters ~ 2. microbit [ x] Cancel

GET

-.J

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

i o
> -

Firstly, turn on the Bluetooth of your Apple device and open the APP
micro:bit to select item “Choose micro:bit” to start pairing Bluetooth.
Please make sure that the Micro: Bit main board V2 and your computer are

still linked via the USB cable.
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Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas

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

Pair a micro:bit

Pair a new micro:bit

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

Release the Reset & Power button, you will see a password pattern shows

on the LED dot matrix. Now , release buttons A and B and click Next.
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How to pair your micro:bit [«

A .

et &

micro:bit

o

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

A4

Cancel X
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'How to pair your micro:bit.

RELEASE!

1 - 2
; micro:bit
*Huutimutiu|||I:1||=ur." lﬁnn ﬁﬁumgmﬁ

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

W

189



b4

i

www.keyestudio.com

Set the password pattern on your Apple device as the same pattern

showed on the matrix and click Next.

Enter pattern

Step 2

COPY the pattern from your
device and TAP Next
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Still click Next and a dialog box props up as shown below. Then click "Pair".
A few seconds later, the match is done and the LED dot matrix displays the

"V" pattern.

Ready to pair

Tap Next to pair |
When asked for a code, PRESS O

button A on micro:bit to see it
7

Cancel
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Searching for micro:bit

If the pairing code dlalogue doesn t appear within a
few seconds, plaas Bluetooth and
i F0|get " Woll| Biuctooth Pairing Request o -bit [z uzut] "

"BBC micro:bit [zuzut]” would like to
pair with youriPad.

Currently searching for O

micro:bit. Please wait...

Cancel

Searching for micro:bit

Please wait...

Where are you?

Currently searching for
micro:bit. Please wait...
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Pairing successful

Press RESET on micro:bit

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

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

Give your praject 2 name.

Click and the box B appears, and

then select “Create V" .
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Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas
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g B B EE
=
ll.

B BB EE E B EEEGR

New Project

Create a Project

Give your praject a name.
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) micro:bit @ Home o

B Z © Lk \.: c Loops

22 Logic

Variables

B Math

I s Advanced

X Download wns Pick a name..

Name the code as “1"” and click to save it.

e © 2 Microsoft
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O micro:bit @ Home of B eveSamt @ © [IEMicosokt

led emable true *

B & 4 X C Loops
x

Logic
Variables

B Math

I s Advanced

DS - Iy

Click the third item “Flash” to enter the uploading page. The default code
program for uploading is the one saved just now and named "1" and then

click the other "Flash" to upload the code program "1".
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GO micro:bit

Choose micro:bit

Create Code

Flash

Monitor and Control

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

Code Editor ]
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Flashing code to micro:bit

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

If the code is uploaded successfully a few seconds later, the App will
emerge as below and the LED dot matrix of the Micro: Bit main board V2

will exhibit a heart pattern.
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Flashing successful

Projects above all conduct with the built-in sensors and the LED dot matrix
of the main board while the following ones will carry out with the help of
external sensors of this turtle car.

( Attention : to avoid burning the the Micro:bit main board V2, please
remove the USB cable and the external power from the board before
fix it with the shield of the car; likewise, the USB cable and the external
power should be cut from the main board before disconnect the shield

from the board.)

201



Ml
o

www.keyestudio.com

8.13: Passive Buzzer

LEEEVTTE v H“I"|I|l“|l

1. Description :

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

Buzzer is inclusive of active buzzer and passive buzzer.

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

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
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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 the same, the frequency (tone) is

getting higher and higher from C to _B.

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

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

1| i [3]
(_

Here is the notation of Ode to Joy.
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B - Ode To Joy
1=B 5 ¢ = 120 Beethoven
[1]

;é&é\é&éé\iiéé\é- 250(3345]
[2]

43211232 iio0/2231]|

mp crese

(&30}

P = —
éé_ﬂéi\éé_ﬂéé\iéﬁ‘é\?é&él
[3]

543511232 iio|2331]

mp crese

2@31\2@@@\125V§\J§é45|

ri. 2.

54352|ii232-1iio0i2-1ii 5]

= D> >'.>‘>>3-:?

a- 331 v3. 66 42|17576567|13271 i- EI

—k S

000 |

2. Experimental Preparation :

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

(2) Place batteries into battery holder.

(3) Dial POWER switch to ON end

(4) Connect micro:bit to computer by USB cable and open online

Makecode editor.
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Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

1. Test Code :

Type Route File Name
Hex ../Makecode Tutorial/Test microbit-Passive
file Code/8.13 : Passive Buzzer Buzzer.hex

Or you could edit code step by step in the editing area.

(1) Click “Led” —" more” — “led enable false” , combine it with “on

on start

led enable false =

start” .

kkkkkkhkkhkkkhkkhkkhkhkkhkhkhkhkhkhkhkhhkhkhhkhkkhkhkhkhkhkhrkhkhhkhkkhkhhkhkhkhkkhkhkhkhkkhkhkhkhkkkhkkhkikkikxk

(2) Enter “Music” — “play tone Middle C for 1 beat” , leave it into “forever”

block , then tap “Middle c", then
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play tnne . 1 * beat

Choose “High E” and set to “1 beat” .

play tone '@ for 1 ™ beat

High E

appear

forever

play tone for 1 ¥ beat

(3) According to the above music score. Copy “play tone High E for 1 beat”
124 times , separately change “High E” of “play tone High E for 1 beat”
into "High E" , "High F* , “High G" , "High G" , "High F" , “High E" , “High
D" , "High C" , "High C" , “High D" , "High E” , “"High E" , "High D" , "High
D" , “High E" , “High E” , "High F" , "High G" , "High G" , “High F" , “High
E” , “High D" , “High C" , "High C" , "High D" , “"High E" , "High D" , "High
C" , "HighC” , "High D" , "High D" , “High E" , "High C" , “"High D" , “High
E” , "High F" , "High E” , “"High C" , “High D" , “High E” , "High F” , "High
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E” , "High D" , "High C" , “High D" , "Middle G " , "High E” , "High E" ,
"High E" , "High F" , "High G" , "High G" , "High F" , “High E” , “"High D",
"High C" , "High C" , “High D" , “High E” , "High D" , “"High C* , “High

C" , "High D" , "High D" , "High E” , “"High C" , “High D" , "High E" , “High

F* , "High E” , "High C" , "High D" , “High E” , “High F* , “"High E” , "High

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

D", “HighC” , "HighC" , "High G" , "High F* , “High E” , “High E” , "High

C" , "High B" , “"High A" , “High A" , "High F" , “High D" , "High C" , “Middle

B” , “High D" , "Middle B" , “Middle A" , “Middle G" , “Middle A" , “Middle

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

Then set beat to “1* , “1” , “1*, "1, “1*, "1" ,"1*,"1" [, "1",b "1",
“1*,-1","t2", "1, “1*,"“1",b"“1",b “1",b "1, “1"*,"“1", 1", "1°,
1, 1" ,"1",-1","12", 1", "1, 1", “1", “1" b "1",6 "1/2" , "1/2",

B R A 1 R L A e A

St R et R e A A A VA

1", 1" ,-1","1" "1, "y2", "1/2" , "1, 1", 1", "1/2" , "1/2",

1,1 ,"1",b "1, -1 ,“1",“1",b"“1",b"1",0"1",6 "1, “1", "1",

1, "1 ,-1","1",b-1", 1", "1/2","1",b"1",b"1/2" ,"1", "1, "1°,

‘12", "1, "1, "1, "1/2" ,"1", "1/2" , "1/2" , "1/2" , "1/2" , "1/2",
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VP A VS Ve s Ve R VS Ve Vo Ve S Ve )
“1/2" , "1/4" , "1" .

Complete Program :

o Tl High E iy
on start

tone WE N for
led enable false +

tone QNN for

forever il High G BEded

play tone (UM for tone WRIt:uNZy for

play tone @R for tone Witz for

play tone QTN for tone WAt mvy for

play tone QIR for LN High C il

play tone QRN for tone @t mey for

play tone (RS for tone WGi:uRgy for

play tone §ONR3 for tone Wty for

play tone QR N:® for tone QGiTEy for

play tone ERlOReS for tone Qit-oay for

play tone (CA:UNE for tone QGEE:uNey for
play tone @G0 for tone WEEGWE for
play tone QTN for tone WAty

play tone QRN RI for tone WGy for

play tone @O for 1/2 * beat tone QEIE:uN4 for

play tone EITGEE for tone Qatmny for

-
=]
=

play tone for tone Wi W for 1/2 * beat
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tone QIS for
tone QGME=uMSE for 1/2 + beat

gLl High C Jeeld
g LM High E ey
L High D R
tone @k NS for
tone QNN for
Ml High D Eaig

tone QGIEGE for
tone QRGN for 1/2 + beat
tone Qi NE for
tone Wiz for 1/2 * beat

tone QGRS for

tone for

LM High D Bl
gLl High D B

i Ll High D By
tone Q-GS for

AGUT High E By

tone QGRE=uEN for
gLl High C Jelg

LM Middle o Bive

=]
o
=}
=

Ll High
tone QN for 1
gl High E By
LMl High E Baid
tone QGG for
LT High E By
a1l High E JEield
tone Wiz for
tone for
tone Wt for
LM High D Eailg
gLl High & g
ROUT High E By
tone Q-G for
tone QEIEGNSE for
tone QGRE:uNN for

gLl High E Belg

tone QbW for
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GO LM High D JBilg

tone Q-GS for

tone QGIEGEAE for

LUl Middle G JRiily
gLl High E Rl
gLl High E Jeld
tone for
tone QEIEGEEE for

G High G Jalg

tone QG for

tone QRGN for

-+
=]
5

gLl High E

tone QENE S for

tone Rt NS for

tone QEREGEE for

tone QRGN for

gLl High E B

tone QIR EE for

tone WIS for

tone QGRS for

1

1

1

1

1/2 * beat

gLl High D Jelg

tone QGRS for

tone for

tone QEEH v for

tone WGH

2
S|
3,
g

gLl High E JReld

Ll High E il

tone QNS for

RGUT High B Ry

[y
=]
=

AGUTE High A

tone QEME-W for

GOl High F B

Ll High D g

AGUT High © iy

Ll Middle B s

gLl High D g

R Middle B Rivs

Ol Middle A BEive

GO Ll Middle 6 JRivie

Il Middle 4 Bivs

1% beat

1/2 + beat

1/2 v beat

1~ beat

1+ beat

1 * beat

1/2 + beat

1~ beat

1/2 + beat

1/2 *+ beat

1/2 * beat

1/2 = beat

1/2 + beat

1/2 * beat

1/2 * beat

1/2 = beat

1/2 = beat
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tone QEEGGIGN:N for 1/2 + beat

tone QbiyiEe for 1/2 + beat

tone QMY for 1/2 * beat

tone QG for 1/2 =+ beat

tone QPEAGLICN:N for 1/2 » beat

tone Qiyjey for 1 + beat

tone Wbty Ee for 1/2 * beat

tone WS for 1/4 * beat

tone QM-S for 1+ beat
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Click “JavaScript", you will view the corresponding JavaScript code:

" JavaScript w

& Led
il Radio
C Loops

H

Logic
= Variables
B Math

I s Advanced

Lo o TR T T ¥, B R WY % T S

18
11
12
13
14
15
16
17
18
15
28
23
22
23
24
25
26
27
28
29
3@
31
32
33
34
35
36
37
38
39

41
42
43

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

music.

music

music.
music.

music
music
music
music
music

music.

music

music.
music.

music

music.

music
music
music

music.
music.
music.
music.

music

music.

music
music
music

music.
music.
music.

music

music.

music

music.
music.

music

music.

music

playTone(653,

.playTone(&59,

playTone(593,
playTone( 784,

.playTone(784,
.playTone(698,
.playTone(659,
.playTone (587,
.playTone(523,

playTone(523,

.playTone(587,

playTone(659,
playTone(659,

.playTone(587,

playTone(587,

.playTone(659,
.playTone(659,
.playTone({&98,

playTone(784,
playTone(784,
playTone(598,
playTone(659,

.playTone(587,

playTone(523,

.playTone(523,
.playTone(587,
.playTone({&59,
music.

playTone(587,
playTone(523,
playTone(523,
playTone(587,

.playTone(587,

playTone(659,

.playTone(523,
music.
music.

playTone({587,
playTone{&53,
playTone(638,
playTone(659,

.playTone(523,

playTone(587,

.playTone(659,

music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music

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

Whole})
Whole})
Whole})
Whole})
Whole})
Whole})
Whole))
Whole})
Whole})
Whole))
Whole})
Whole})
Whole))
Half))

Whole})
Whole})
Whole})
Whole})
Whole})
Whole})
Whole})
kWhole})
Whole})
Whole})
kWhole})
Whole})
Whole})
Whole})
Half))

Whole})
kWhole})
Whole))
Whole})
kWhole})
Whole))
Half}}

Half))

Whole})
Whole})
kWhole})
Half))
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45
46
47
48
49
58
e |
T
53
54
55
56
a7
58
59

61
62
63

65
17
67
68
69
78
i1
2
73
74
5
i
I
78
79
bz
81
82
83

85
86

music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music

.playTone(693,
.playTone(659,
.playTone(587,
.playTone(523,
.playTone(587,
.playTone(392,
.playTone(659,
.playTonel(659,
.playTone(659,
.playTone( 698,
.playTone( 784,
.playTone(784,
.playTone{&98,
.playTone(&59,
.playTone(587,
.playTone(523,
.playTone(523,
.playTone(587,
.playTone(659,
.playTone(587,
.playTone(523,
.playTone(523,
.playTone(587,
.playTone(587,
.playTone(659,
.playTone(523,
.playTone(587,
.playTone(659,
.playTone(&98,
.playTone{&539,
.playTone(523,
.playTone(587,
playTone(659,
.playTone( 698,
.playTonel(659,
.playTone(587,
.playTone(523,
.playTone(587,
.playTone(3532,
.playTone(&59,
.playTone(&59,
playTone(659,
.playTone( 698,

music
music
muUsic
music
music
music
music
music
music
music
music
muUsic
music
music
music
music
music
music
music
muUsic
muUsic
music
music
music
music
music
music
music
muUsic
music
music
music
music
music
music
music
music
muUsic
music
music
music
music
music

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

Half))

Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Half))

Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Half))

Half))

Whole))
Whole))
Whole))
Half))

Half))

Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
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87
88
89
a9
91
92
93
94
a5
96
a7
a8
99

100

101

102

103

104

105

106

187

108

109

116

111

112

113

114

115

116

117

118

119

120

121

122

123

124

125

126

127

128 })

129

music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music

.playTone(784,
.playTone(784,
.playTone(6398,
.playTone(&53,
.playTone(523,
.playTone(523,
.playTone(523,
.playTone(587,
.playTone(659,
.playTone(587,
.playTone(523,
.playTone(523,
.playTone(587,
.playTone(523,
.playTone(523,
.playTone( 784,
.playTone( 698,
.playTone(f59,
.playTone(659,
.playTone(523,
.playTone (988,
.playTone (838,
.playTone( 888,
.playTone(693,
.playTone(587,
.playTone(523,
.playTone(494,
.playTone(587,
.playTone(494,
.playTone(44@,
.playTone(392,
.playTone(448,
.playTone(494,
.playTone(523,
.playTone(659,
.playTone(587,
.playTone(494,
.playTone(523,
.playTone(523,
.playTone(523,
.playTone(523,

music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music
music

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

Whole))
Whole))
Whole))
Whole))
Whole))
Whole))
kWhole))
Whole))
Whole})
Whole))
Half))
Whole))
Whole))
Half))
Whole))
Whole))
Whole))
Half))
Whole))
Whole))
Whole))
Half))
Whole))
Half))
Half))
Half))
Half))
Half))
Half))
Half})
Half))
Half))
Half))
Half))
Half))
Half))
Half))
Whole))
Half})
Quarter))
Whole))
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4 Test Results :

Download code to micro:bit board and dial POWER switch to ON end. The

"Ode to Joy” is played by passive buzzer

(How to download? How to quick download?)

8.14: RGB Experiments

1. Description :

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

215



Ml
o

www.keyestudio.com

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 | Color code | Color RGB value | Color code
(RGB) (RGB)

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

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.
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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) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)
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3. Test Code :
Code 1

RGB lights show seven colors

Type Route File Name

Hex |../Makecode Tutorial/Test Code/8.14 : microbit-Code-1.hex
file | RGB Experiments/Code-1

Or you could edit code step by step in the editing area.

(1) Click “TurtleBit” to drag “LED brightness 0" into “on start” block
The larger the number you set, the brighter the RGB gets

Here, we set to 70

on start

LED brighiness a

(2) Click "TurtleBit” to drag “set RGBled left_side R :0 G :0 B :0" block into
“forever”

Set R:255 G:0 B:0

forever

left_side ¥
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(3)Click “TurtleBit” to move “set RGBled left sideR:0G: 0B : 0" into
“forever” block.

Tap left_side to choose right_side, change R:0 into R:255

forever

set RaBled left side *

L]

set RGBled right side
R:
G:

(4) Click "Basic” to drag “pause (ms) 100" block into “forever”
Delay in 1000ms

forever

set RaBled left side *

L]

set RGBled right side

R:
G:
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set REBled left side

a

(5) Copy code stringfsatis 2t for six times and separately place
H

L™H

B:
pause {ms)

them into “forever” block.

Respectively setto "R:0G:255B:0" , " R:0G:0B:255" ," R:0G:
255B:255" ,“ R:255G:0B:255" ,“ R:255G:255B:0" and " R:
255 G:0B: 255" .
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forever

set RGBled left_side =
R: o
- @
)

set RGBled right side =

set RGBled left_side ™

set RGBled right side *
- €D

)

- O

pause (ms)

set RGBled left side =

- €@
- &
pause (ms)

set RGBled left_side =

set RGBled right side =
R: @
G: o
)

pause (ms) Rl

pause (ms)

set RGBled left_side *

{7

set RGBled rdight side =

set RGBled left_side ™

- @
. @

pause (ms) pause {ms)
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set RGBled left_side =
- @D
. €
- €

set RGBled right side ™
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on start

LED brightness a

forever

set RGBled left side *
- €D

&

B:

set RGBled ripht side =
R:

a:

- @

set RGBled left side *

a:

set RGBled ripht side -
R:
G2

pause (ms)

set RGBled left side =

= @
G:

set RGBled right side =
R:

G:

= €D

pause (ms)

set RGBled left side *

G:

set RGBled right side =

&:

= @D
pause (ms)

set RGBled left side =

ﬁ'!

set RaBled right_side »

o

pause (ms)

set RaBled left side «

» €D
6:

set RGBled right side =

['H
- @

set RGBled left side w

G

set RGBled right side =

-3}
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“on start” : command block runs once to start program.
Set the brightness of two RGB lights on car to 70
The program under the block “forever” runs cyclically.
Set R : 255 G : 0 B : 0 to make left RGB light display red color
Set R : 255 G : 0 B : 0 to make right RGB light display red color
Delay in 1000ms
SetR: 0 G : 255 B : 0 to make left RGB light display green color
Set R: 0 G : 255 B : 0 to make right RGB light display green color
Delay in 1000ms
SetR: 0 G : 0B : 255 to make the left RGB light display blue color
Set R: 0 G : 0B : 255 to make the right RGB light display blue color
Delay in 1000m
SetR: 0 G : 255 B : 255 to make the left RGB light display indigo color
Set R: 0 G: 255 B : 255 to make the right RGB light display indigo color
Delay in 1000ms
Set R : 255 G : 0 B : 255 to make the left RGB light display dark red color
Set R : 255 G : 0 B : 255 to make the right RGB light display dark red color
Delay in 1000ms
Set R : 255 G : 255 B : 0 to make the left RGB light display yellow color
Set R : 255 G : 255 B : 0 to make the right RGB light display yellow color
Delay in 1000ms
Set R : 255 G : 255 B : 255 to make the left RGB light display white color
Set R : 255 G : 255 B : 255 to make the right RGB light display white color
Delay in 1000ms
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Click “JavaScript" to switch into the corresponding JavaScript code:

B Javascript |v e 4 = Microsoft
Search . 1 turtleBit.LED brightness({7@)
B ? basic.forever{function ()} {
S22 Basic 3 turtleBit.setled(
O it 4 RGBLED.left side,
5 255,
@» Music g a8,
7 a8
& lLed z )
Al Radio 9 turtleBit.SetLed{
10 RGBLED.right side,
' Loops = 255,
X Logic 12 e,
ey 13 8
= Variables 14 )
E Math 15 basic.pause(188a)
= 16 turtleBit.SetLled(
gy TurtleBit 17 RGELED.1eft_side,
% IrRemote 18 a,
] _ 19 255,
-+ Meopixel 78 8
21 }
I v Advanced 22 turtleBit.Setled(
23 RGELED.right_=zide,
24 8,
25 255,
26 a8
27 )
28 basic.pause(1888)
29 turtleBit.setled(
3@ RGELED.left side,
31 2,
32 8,
33 255
34 )
35 turtleBit.5etled{
36 RGBLED.right side,
37 a,
38 a,
34 255
48 )
41 basic.pause(180a)
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42
43
S
45
46
47
48
45
58
21
S
53
54
55
56
57
58
59
a8
61
62
63
a4
65
&6
67
68
a9
78
i1
72
i3
74
5
76
77
78
79
e

turtleBit.S5etled(
RGBLED.left side,
al

255,

255

3
turtleBit.Setled(
RGBLED.right_side,
&,

255,

255

3
basic.pause(1888)
turtleBit.setled(
RGBLED.left side,
355,

&,

255

b}
turtleBit.5etled(
RGBLED.right_side,
255

@,

255

3
basic.pause(1888)
turtleBit.5etled(
RGBLED.left side,
255,

255,

a8

3
turtleBit.Setled(
RGBLED.right_side,
255,

255,

g

3
basic.pause{188a)
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81
82
83
a4
85
a6
87
a8
&89
98
91
82
93
94
55

turtleBit.S5etled(
RGBLED.left =ide,
255,

255,

255

i
turtleBit.Setled(
RGBLED.right side,
55,

355,

255

)
basic.pause{l188a)

1)

Code 2:

Type Route File Name
Hex |../Makecode Tutorial/Test Code/8.14 : microbit-Code-2.hex
file | RGB Experiments/Code-2

Or you could edit code step by step in the editing area.

(1) Go to “TurtleBit” to move block “LED brightness 0" into “on start”

Change 0 into 200

(2) Goto “Variables”

LED hnumtness'EHH'

dialog box ,

— “Make a Variable...

1

— “New variable name

/i
.
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(3) Input “led-r" and click “OK” to produce variable “led-r"
Then set variable “led-g” and “led-b" in same way.
Move block “setled-b to 0" into “on start”

Copy “set led-b to 0" block twice and set to led-r, led_g and led_b

LED brightness

56t led-r + to o

set led-g* to o
set led-b * to o

(4) Go to “"Loops” to drag block “repeat 4 times do” into “forever”

(5) Tap “TurtleBit” to drag block “set RGBled left_sideR:0G :0B : 0" into
“repeat 4 times do” block.

Copy it once, and change blocks as follows:
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forever

(6) Move block “pause (ms) 100" from “Basic” and placeitinto “repeat4

times do” .

forever

—_—
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(7) Enter "Variables” to move block “change led-b by 1" under block “pause
(ms) 100" .

Click triangle to change led-b into led-r.

The R value is in the range of 0-255, and we make variable “led-r” increases
by 5 every time. Therefore, 51 times in total.

Set “repeat 51 times” and "by 5" .

forever
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set RGBled right side =

(8) Copy code string once and leave itinto “forever” .

change led-r = by o

To make RGB get darker gradually, we set “led-r by -5” , 51 times in total

So we change 5 into -5.
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forever

set RGBled right side =

led-r =

set RGBled right side =

RS led-r =

- @

o @

pause (ms})
change led-r *+ by e
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(9) Replicate once and keep them into “forever” block.

set RGBled right side +

change led-r * by e

Set R:0 and G: led-g, as shown below:
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repeat e times

o set RaBled left side =

change led-g * by e
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and set code string as follows:

set mGBled right side +

- O
- @
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repeat @ times

do

set RGBled left side *

led-b =

set RGBled right side =

pause (s
change led-b * by o

repeat 9 times

do

set ReBled left side =
- @
- @

B: led-b =

set RGBled right side =
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on start

LED brighiness

set  led-r * 1o o
set  led-g + io o
set  led-b * 1o o

forever

change led-r *+ by e

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

Set the light intensity of 2 RGB to 200

Setled-rto 0

Set led-g to 0

Set led-b to 0

The program under the block “forever” runs cyclically.
The program in the do block repeats 51 times

Set left RGB:R : led-rG: 0B : 0

Setright RGB: R :led-rG:0B: 0
Delay in 100ms

Change led-r by 5
The program in the do block repeats 51 times
Setleft RGB:R:led-rG:0B: 0

Setright RGB: R :led-rG:0B: 0
Delay in 100ms

Change led-r by -5
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set RGBled left side +

- @

change led-g » by e

The program in the do block repeats 51 times
Set left RGB:R:0G : led-gB : 0

Setright RGB:R: 0G : led-gB: 0

Delay in 100ms

Change led-g by 5

The program in the do block repeats 51 times

Set left RGB:R: 0 G : led-gB : 0
Setright RGB:R: 0G :led-gB: 0
Delay in 100ms

Change led-g by -5
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The program in the do block repeats 51 times
Set right RGB:R: 0 G : 0B : led-b

Set right RGB:R: 0 G : 0B : led-b

Delay in 100ms

Change led-b by 5

The program in the do block repeats 51 times
Set right RGB:R: 0 G : 0B : led-b

Set right RGB:R: 0 G : 0B : led-b

Delay in 100ms

set ReBled left side v Change led-g by -5

change led-b ™ by e
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Click “JavaScript" to switch into the corresponding JavaScript code:

" JavaScript L

Variables

wath

TurtleBit
rRemote

Meopixel

I ' Advanced

L o TR R T Y R Y TR . B S

L T I 0 L e A o S~ T = TR ™ ) = O T = I = SOy =
Gt N R W B NS W Iy ST ST = ¥ o R v L (Y O, B - SR T SRR R o T v+ RS (Y RN 1 5 B S Y Y K S =

turtleBi
let ledr

let ledg

1et 1ledb
basic.fo
for

for

t.LED_brightness{28a)
B8

B

(5

rever(function () {
(let index = @; index < 51; index++)} {
turtleBit.setled(
RGBLED.left side,
ledr,

a,

a

)

turtleBit.Setled(
RGBLED.right_side,
ledr,

a,

a8

)

basic.pause(18a)

ledr += 5

(let index = 8; index < 51; index++) {
turtleBit.setled(
RGBLED.left side,
ledr,

a,

a

)
turtleBit.Setled(
RGBLED.right_side,
ledr,

a,

[}

)

basic.pause(18a)
ledr += -5
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38 for {let index = B; index < 51; index++) {
39 turtleBit.Setled(
49 RGELED.left side,
41 e,

42 ledg,

43 g

=4 3

45 turtleBit.Setled(
a6 RGBLED.right side,
a7 @,

45 ledg,

49 5]

59 3

5% basic.pause(1ea}
52 ledg += 5

53 X

54 for (let index = @; index < 51; index++) {
55 turtleBit.Setled(
%6 RGBLED.left_side,
57 a,

=1 ledg,

59 a

50 )

61 turtleBit.Setled(
62 RGBLED.right =ide,
63 a,

64 ledg,

65 ]

66 3

67 basic.pause(l@a)
58 ledg += -5

[ x
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78 for (let index = @; index < 51; index++) {
71 turtleBit.Setled(
72 RGBLED.left =ide,
73 a,

74 a,

75 ledb

76 )

77 turtleBit.Setled(
78 RGBLED.right side,
79 a,

20 @,

81 ledb

82 )

23 basic.pause(18a)
a4 ledb += 5

85 H

a6 for (let index = 8; dindex < 51; index++) {
a7 turtleBit.5etled(
28 RGBLED.left side,
89 @,

9 a,

91 ledb

92 )

a3 turtleBit.Setled(
94 RGELED.right side,
g5 e,

95 a,

97 ledb

08 )

a4 basic.pause(18a)
166 ledb += -5

181 3

182 3)

183

4.Test Results :

(How to download? How to quick download?)

Download code 1 to micro:bit board and dial POWER switch to ON end, 2
RGB lights of smart car emit red, green, blue, indigo, dark red, yellow and
white color cyclically.

Download code 2 to micro:bit board, 2 RGB lights show different color
cyclically.

(How to download? How to quick download?)
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8.15: WS2812 RGB

RN N PR LT R LN

e T F .
. e ' , .-" . !
Loy o L ST
LA |
[T FLFECEL B £ Rt

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) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

3. Test Code :
Code 1:
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Type Route File Name

Hex |../Makecode Tutorial/Test Code/8.15 : microbit-Code-1.hex

file | WS2812 RGB/Code-1

Or you could edit code step by step in the editing area.

(1) a. Enter “Neopixel” — “set strip to Neopixel at pin PO with 24 leds as
RGB (GRB format)”

b. Place it into “on start” block,

c. Signal end P8 of WS2812 RGB is controlled by P8 of micro:bit . So we set
to P8.

d. Smart car has 4 pcs WS2812 RGB lights, so set to 4 leads

set strip ™ to NeoPixel at pin P2 * with o leds as RGB (GRB format)

(2) Click “Neopixel” to move block “strip clear” into “on start” block.

on start

set  strip ™ to MNeoPixel at pin PE * with e leds as RGB (GRB format) =

strip = | clear
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(3) Enter "Neopixel” to move block “strip show colorred” into “forever”

block

strip * show color red -

(4) Click “Basic” to move “pause (ms) 100" block into “forever” block

Then set to 1000ms

strip + show color red =

e o

strip * show color red -

(5) Copy code string for eight times, and click red

puse e

to respectively set to orange, yellow, green, blue, indigo, violet, purple and

white.

(6) Tap the triangle icon to select orange, yellow, green, blue, indigo, violet,

purple and white.
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forever

strip * show color

-

strip - show color
-

strip  show color
(ms) Wl

strip =+ show color
(ms) @l

strip * show color

-

strip * show color

strip » show color

-

strip = show color

-

strip * show color

-

orange «

indigo *

purple =
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on start

set strip v to Neopixel at pin P8 v with o leds as RGB (GRS format) =

strip * | clear

forever
strip * show color
strip * show color orange ™
L3N 1800 w
strip * show color

=

strip = show color

-

strip = show color

-

strip * show color

-

strip *  show color wviolet =

-

strip * show color purple

(ms) BL: g

strip + show color

-
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. "on start” : command block runs once to start program.
Set strip to Neopixel at pin P8 with 4 leads as RGB
Turn off 4pcs WS2812 RGB lights

The program under the block “forever” runs cyclically.
All RGB lights show red color

Delay in 1000ms

All RGB lights show orange color

Delay in 1000ms

All RGB lights show yellow color

Delay in 1000ms

All RGB lights show green color

Delay in 1000ms

All RGB lights show blue color

Delay in 1000ms

All RGB lights show indigo color

Delay in 1000ms

All RGB lights show violet color

Delay in 1000ms

All RGB lights show purple color

Delay in 1000ms

All RGB lights show white color

Delay in 1000ms

Click “JavaScript" to switch into the corresponding JavaScript code:
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® JavaSeript w

Seaich a 1 let strip = neopixel.create(DigitalPin.P8, 4, NeoPixelMode.RGE)
\ 2 strip.clear()
S22 Basic 3 basic.forever{function ()} {
@ Input 4 strip.showColor(neopixel.colors{NeoPixelColors.Red))
5 basic.pause(1888)
&» Music &) strip.showColor(neopixel.colors{NeoPixelColors.0range))
© Led 7 basic.pause(18a8)
8 strip.showColor(neopixel.colors(NeoPixelColors.Yellow)}
.all Radia ] basic.pause{1208)
18 strip.showColor(neopixel.colors{NeoPixelColors.Green))
" Loops :
11 basic.pause(188a)
G Logic 12 strip.showColor{neopixel.colors{NeoPixelColors.Blue))
= =N 13 basic.pause(1@aa)
. Virmies 14 strip.showColor(neopixel.colors{NeoPixelColors.Indigo))
E Math 15 basic.pause(18aa)
& 3= 16 strip.showColor(neopixel.colors({NeoPixelColors.Violet))
g TurtleB 17 bacic.pause{1828)
= |rRemote 18 strip.showColor(neopixel.colors{NeoPixelColors.Purple)}
. 19 basic.pause(180a)
~.- Neopixel 28 strip.showColor{neopixel.colors(NeoPixelColors.White)}
21 basic.pause(1888)
I s Advanced 22 3})
23
Code 2 :
Type Route File Name

Hex file |../Makecode Tutorial/Test Code/8.15 : | microbit-Code-2.hex
WS2812 RGB/Code-2

(1) a. Enter “"Neopixel” — “set strip to Neopixel at pin PO with 24 leds as
RGB (GRB format)”

b. Place it into “on start” block,
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c. Signal end P8 of WS2812 RGB is controlled by P8 of micro:bit . So we set
to P8.
d. Smart car has 4 pcs WS2812 RGB lights, so set to 4 leads

on start

set strip * to NeoPixel at pin PE * with a leds as ReB (GRB format) +

(2) Click “Loops” todrag “forindex from 0 to 4...do" into “forever” block

Change 4 into 3

for index From 8 to e

(3) Click “Neopixel” to move block “strip clear” into block “for index from

0 to 3...do"

for index From @ to e

strip * clear

(4) Tap "Neopixel” — “more” — "“strip set pixel color at 0 to red”

Place it into “for index from 0 to 3...do"” block
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Click “Variables” to move “index” into 0 box

for index From @ to o

strip * clear

strip + set pixel color at index * to red =

(5) Click “Neopixel” to move “strip show” into “forindex from 0 to 3...do"

block

forever

for index +From 8 to 'o

strip + Clear

strip * set pixel color at index * to red *

strip + show

(6) Tap“Basic”"to move “pause (ms) 100"block into “index from 0 to 3...do"

forever

for index +rom 8 to e

strip = clear

strip * sef pixel color at index * to red *
strip +  show

pause (ms) iR
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for index from e to o

strip » clear

strip * set pixel color at index * to red =

(7) Replicate code string for

strip * show

pause {ms) Wi

eight times and place them into “forever” block
Click red to respectively choose orange, yellow, green, blue, indigo, violet,

purple and white
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set strip ™ to NeoPixel at pin PE ™ with a leds as RGB (GRB format)

forever

for index From 8 to o

strip = clear
strip * set pixel color at index * to red =
strip +  show

pause (ms) Rl

for index From 8 to o

strip = clear
strip + set pixel color at index + to orange =

strip = show

pause (ms)
for index From 8 to o

strip * clear
strip * set pixel color at index * to yellow *
strip +  show

pause (ms) Rl
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“on start” : command block runs once to start program.
Set strip to Neopixel at pin p8 with 4 leads as RGB
The program under the block “forever” runs cyclically.
For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB lights
Set index of WS2812 RGB lights to red color
Strip shows
Delay in 100ms
For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB lights
Set index of WS2812 RGB lights to orange color
Strip shows
Delay in 100ms
For index from 0 to 3, execute the program under do block
Turn off 4 pcs WS2812 RGB lights
Set index of WS2812 RGB lights to yellow color
Strip shows

Delay in 100ms
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for index +rom 8 to o

strip *  clear

strip + sef pixel color at index + to greem »

strip * show

pause {ms)
for index +From @ to e

strip *  clear

strip * sef pixel color at index * to blue *

strip = show

pause {(ms)
for index +From @ to 9

strip * cClear

te indigo *

strip * sef pixel color at dindex ™

strip *+ show

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

Set the index of WS2812 RGB lights to green color
Strip shows
Delay in 100ms

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

Set the index of WS2812 RGB lights to blue color

strip shows

Delay in 100ms

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

Set the index of WS2812 RGB lights to indigo color

Strip shows

Delay in 100ms

For index from 0 to 17, execute the program under do block
Turn off all RGB on strip

Set the index of WS2812 RGB lights to violet color

Set all RGB lights to show violet color

Strip displays all changes

Delay in 100ms

For index from 0 to 17, execute the program under do block
Turn off all RGB on strip

Set the index of WS2812 RGB lights to purple color

Strip displays all changes

Delay in 100ms

For index from 0 to 17, execute the program under do block
Turn off all RGB on strip

Set the index of WS2812 RGB lights to white color

Strip displays all changes

Delay in 100ms
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forr index From 8 to o

strip = | clear

strip * ' set pixel coler at index * to violet =

strip * | show

pause (ms) Rl

forr index From 8 to o

strip * | clear

strip =+  set pixel color at index * to purple =

strip * | show

pause (ms) Gl

for index +rom 8 to o

strip * | clear

strip *+ set pixel color at index + to white »

strip = | show

pause (ms) Rl

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

Set the index of WS2812 RGB lights to violet color

Strip shows

Delay in 100ms

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

Set the index of WS2812 RGB lights to purple color
Strip shows
Delay in 100ms

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

Set the index of WS2812 RGB lights to white color

Strip shows

Delay in 100ms
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Click “JavaScript" to switch into the corresponding JavaScript code:

1 let strip = neopixel.create(DigitalPin.P8, 4, NeoPixelMode.RGE)
2 basic.forever(function () {
22 Basic 3 for (let index = @: index <= 3; index++) {

® Input 4 strip.clear()
5 strip.setPixelColor(index, neopixel.colors(NecPixelColors.Red))
@@ Music 5] strip.show()
© Led 7 basic.pause(18a})
8 1
Al Radio 9 for (let index = @; index <= 3; index++) {
= Locgs 18 str%p.clear:{) : : :
11 strip.setPixelColor(index, neopixel.colors(NecPixelColors.Orange})
X Logic 12 strip.show()
Er— 13 basic.pause{18@)
= ‘ariables 14 3
E Math 15 for (let index = @; dindex <= 3; index++) {
8 TurtleBit 16 strip.clear()
HrbEE 17 strip.setPixelColor(index, neopixel.colors({NeoPixelColors.Yellow))
= IrRemote 18 strip.show()}
. 19 basic.pause(16a)
% Neopixel 28 3
i for (let index = @; dindex <= 3; index++} {
I v Advanced 22 strip.clear()
23 strip.setPixelColor(index, neopixel.colors(NecPixelColors.Green))
24 strip.show()
25 basic.pause(16a)
26 i
27 for (let index = @; index <= 3; index++)} {
28 strip.clear()
29 strip.setPixelColor(index, neopixel.colors(NecPixelColors.Blue))
3a strip.show()
31 basic.pause{18a8)
32 T
33 for (let index = 8; index <= 3; index++) {
34 strip.clear()
35 strip.setPixelColor(index, neopixel.colors(NeoPixelColors.Indigo))
36 strip.show()
37 basic.pause(18a8)
38 }
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EL for {let index = B; index <= 3; index++) {
44 strip.clear{)
al strip.setPixelColor(index, neopixel.colors(NeoPixelColors.Violet})
42 strip.show()
43 basic.pause(1ea)
a4 b
a5 for (let index = @; index <= 3; index++) {
46 strip.clear()
a7 strip.setPixelColor(index, neopixel.colors(NeoPixelColors.Purple))
48 strip.show()
49 basic.pause(18a)
50 H
51 for (let index = @; index <= 3; index++) {
52 strip.clear()
53 strip.setPixelColor(index, neopixel.colors(NeoPixelColors.White))
G strip.show(}
55 basic.pause(18a)
13 3
5% 1)
58
Code 3 :
Type Route File Name

Hex | ../Makecode Tutorial/Test Code/8.15 : microbit-Code-3.hex

file WS2812 RGB/Code-3

Or you could edit code step by step in the editing area.

(1) a. Enter “Neopixel” — “set strip to Neopixel at pin PO with 24 leds as
RGB (GRB format)”

b. Place it into “on start” block,

c. Signal end P8 of WS2812 RGB is controlled by P8 of micro:bit . So we set
to P8.

d. Smart car has 4 pcs WS2812 RGB lights, set to 4 leads
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on start

set strip * to NeoPixel at pin PE * with ° leds as ReB (GRB format) +

(2) Click “Variables” — “Make a Variable...”
Input R to build up variable R

We create variable “"G" and "B” in same way
Drag “set B to 0" into “on start” block

Copy “set B to 0" twice and click triangle button to choose G and B

on start

set strip * to NeoPixel at pin PE * with o leds as RGB (GRB format) *

et R W tuo
et G w tuo

et B ™ tuo

(3) Click “"Loops” to get block “for index from 0 to 4...do"

Leave it into “forever” and change 4 into 3

for index from @& to o
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(4) Move block “set B to 0" into “for index from 0 to 3...do” block,
Click B to choose R

Go to "Math” to drag block “pick random 0 to 10" into 0 box
Change 0 into 10, 10 into 255

for index from @ to o
do

(5) Replicate block twice and place them into

“for index from 0 to 3..do" block.

Click R to select G and B

for index from @ to o
do
set R ™ to pick random @ to @

set 6 * to pick random @ to @
set B> to pick random m to @

(6) Tap “Neopixel” and move “strip clear” into “for index from 0 to 3...do"

block.
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for index from @ to o

do )
set R ™ to pick random a to @
set 6 * to pick random @ to @

set B * to pick random m to @

"

(7) Go to “Neopixel” — “"more” — “strip set pixel color at 0 to red
Leave it in the block “for index from 0 to 3..do" block

Drag block “red 255 green 255 blue 255" into “red” box

Tap "Variables” to move “index” block into 0 box

Separately drag R, G and B into 255 box, as shown below:

for index from @ to o

do )
set R ™ to pick random a to @
set & * to pick random @ to @

et B > to pick random @ to @

strip * cClear

strip * =et pixel color at index * io red R ™ 'greem G™ 'blue B ¥

(8) Click “Basic” to drag “pause (ms) 100" under block “strip.....B”
Set to 500ms.
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forever

for iIndex from @ to o

do
set R ™ to pick random e to @
set 6 * to pick random a to @
set B » to pick random @ to @

strip * clear

strip * set pixel color at index * %o red R~ 'green. ¢ ™ blue B *

—

(9) Click “Neopixel” to move “strip show” block under “pause(as) 500"

forever

for index from @ to o

do _
st R ™ to pick random e to @
st G * to pick random e to @
st B » to pick random @ to @

strip * clear

strip * set pixel color at index * to red R™ greem G * blue B *

———

strip =  show
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Complete Code:

on start

set strip * to HNeoPixel at pin PE * with ° leds as ReB (GRB format) =
set

set

set

forever

for index from @ to °

do
set R ™ to pick random @ to @
set 6 * to pick random e to @
set B+ to pick random @ to @

strip * | clear

strip * set pixel color at index* to red R~ preen 6> blue B *

pse o

strip =  show
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“on start” : command block runs once to start program.
Set strip to Neopixel at pin p8 with 4 leads as RGB(GRB format)
Set variable Rto 0
Set variable Gto 0
Set variable Bto 0
The program under the block “forever” runs cyclically.
When the value of index is in 0-3, execute the program under do block
Set variable R to random number in 10-255
Set variable G to random number in 10-255
Set variable B to random number in 10-255
Turn off all RGB on strip

Set index of 4 pcs WS2812 RGB lights to RGB(red, green, blue)
Delay in 500ms

Strip shows

Click “JavaScript" to switch into the corresponding JavaScript code:

JavaScript W

Saich a 1 1let strip = neopixel.create(DigitalPin.P8, 4, NeoPixelMode.RGE)
2 let R=28
£2% Basic 3 letG=8
® Input 4 let B =28
& basic.forever(function ()} {
@@ Music & for (let index = 8: index <= 3; index++) {
© Led 7 R = randint{18, 255)
8 G = randint(i@, 255)
il Radio g B = randint(1®, 255)
L — 1a str‘::Lp.clear:(] . .
11 strip.setPixelColor(index, neopixel.rgb(R, G, B))
3G Logic 12 basic.pause(588)
feiy - 13 strip.show()
= \ariables 14 3
B Math 15 })
16
&b TurtleBit

265




Ml
o

www.keyestudio.com

4.Test Results :

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.

(How to download? How to quick download?)
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8.16: Motor Driving

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

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.
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Port ph2.0-P4 of
ultrasonic sensor

The slot of
micro:bit <€----
board

i External sensor Mod-

{ ules2.54mm pinpitch % Button switch
1

1

1

Port ph2.0-P3
""" > of DC motor

_ Control the
== » direction of
motor

Port ph2.0-P2 of
external power

Port ph2.0-P5 of
three-channel line <-----
tracking sensor
. Y
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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+5V
5 oy
R12 10K g‘é“g‘ééﬁé' +5V  100NF
R13 10K - CHH |p
R14 10K L[5 — ] s =
2 77 P20-5 — 47K !
i f =—1 Al SDA 75 P19-5 — T—|+51.-
— A2 SCL 5=
- GND-|||—E A3 EXTCLK | g
- FEi —{ A4 A5 3—|;3 || ' GND
LEDI 7| LEDY OE LEDI15
==t 2| LEDI LEDI15 i
= LED2 LED4 |
LED3 9 20 LED13
LEDA4 TR AT LEDI2
LEDA4 LED12 »
LEDS 11 18 LEDI11
LEDS LED11
LED6 12 17 LED10
LED6 LED10
LED7 13 16 LED9
g llaid Lo 15 LEDS
1 vss LEDS
— PCA9685PW

PCA9685PW |G

Uil

+5y €6
VMI Ve &Hg |—| I
A01 STBY "
o 100n

AO02
AQO2

12
M2 2 J M1
5 T b

2 2
PGNDI Am2 22 ==
PGNDI PWMA
| Va2
VM3
= - | LED3
s " - o L T TED:
M4 3 J M3 B L TEDS
- - BO2
= |en

PGND2 18
PGND2 GND 4' | o
TB6612FNG

TB6612FNG Motor control chip
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Note: please follow the direction of eight jumper caps inserted.
In this way, the rotation direction is as same as the set rotation

orientation in the code

TR -

1 maEd | 5 I* E-—)

T "L ['I
2 S

T |

i
1 i

2. Experimental Preparation :
(1) Insert micro:bit board into slot of V2 shield.
(2) Place batteries into battery holder.

(3) Dial power switch to ON end
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(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

3. Test Code :
Codel:
Type Route File Name
Hex ../Makecode Tutorial/Test
file Code/8.16: Motor microbit-Code-1.hex
Driving/Code-1

Or you could edit code step by step in the editing area.

(1) Click “Led” — “more” — “led enable fasle”
Leave it into “on start”

Tap “false” to select “true”

on start

led enable © true *

271



pv4
o

www.keyestudio.com

(2) Click “Basic” to get block “show arrow North”
Leave it into “forever” block

Click North to select South

forever

show arrow  south +

(3) Click “TurtleBit” to drag “car Run_forward speed : 0 %" block
Place it into “forever” block

Change 0 into 100.

forever
show arrow  South -

car FRun_ forward * speed: (@il X

(4) Tap "Basic” to move “pause (ms) 100” block into “forever” block
Delay in 100ms

forever
show arrow South =

car FRun_ forward * speed: QLR X

show arrow South «

(5) Replicate code stringfEi mEEm B R 100 B8 once and leave it under
=
“pause (ms) 100" block
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Change South into North and Run_forward into Run_back

forever

show arrow  South -

pause (ms)

show arrow North -

car

pause (ms)

(6) Copy “show arrow South” once and keep it under block “pause (ms)
100" .

(7) Change South into East.

forever
show arrow . South -
car Run_ forward ¥ speed: (Q::l X
pause (ms)
show arrow  Morth =

car

puse o

show arrow East *

(8) Click "TurtleBit” to move “LeftSide motor run Forward speed : 0 %" and
copy it once

(9) Place them under “show arrow East” block
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(10) And copy “pause (ms) 1000” block once

(11) Set the code string as follows:

forever

show arrow  South -

s

show arrow  Morth -
car
pause (ms)
show arrow. East =
Lefiside * motor run Forward * speed: @ x

RightSide » motor run Forward = speed: (g %

puse o)

show arrow East +

Leftside + motor run Forward * speed: @ =

(12) Duplicate code string once and

RightSide » motor run Forward = speed: @Eiim X
puse (e
keep it under “pause (ms) 1000” block

Change East into West, 50 into 100 and 100 into 50
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forever

show arrow  South -

car Run_forward * speed: il X

s o

show arrow North «

car Run_back * speed: Q@i X

pause (ms)

show arrow. East

LeftSide * wotor run Forward * speed: @ x

RightSide » motor run Forsard = speed: @Ehig X

pse e

show arrow. West -

Leftside * motor run Forward * speed: [l

RightSide * motor run Forsard * speed: @ z

show arrow  South -

(13) Copy code string [=i s T n il
pause (ms)

Place them into “forever” block

Click South to select East and West

Tap Run_forward to select Turn_Left and Turn_Right
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show arrow South -

car Run_forward * speed: Qi) %

pause (ms)

show arros North -

car

pause (ms)

show arros East ~
Leftside * motor run Forward = speed: @ x
RightSide * motor run Forward * speed:

pause (ms)

show arros  West «

LeftSide * motor run Forward * speed: x

RightSide * motor run Forward * speed: @ x

show arros East *

car Turn_ Left + speed:

pause (ms)

show arrow West +

(14) Tap “Basic” to drag block “show leds” into “forever”

Tick blue boxes to generate “®" pattern
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forever

show arrow  South =

show arrow MNorth =

pause {ms)

show arrow East =

LeftSide * motor run Forward ™ speed: '@ X

Right5ide * motor run Forward * speed: ELRE %
pause (ms)
show arrow  West =
LeftSide * motor run Forward ™ speed: QLR X
RightSide * motor run Forward ¥ speed: @ ]

pause {(ms)

show arrow East ™

car Turn_Left = speed: PLER X

pause (ms)

show arrow West =

car Turn Right * speed: §El:l %

show leds

(15) Tap “TurtleBit” to drag “car stop” into “forever” block

Copy “pause (ms) 1000” once and leave it under “car stop” block
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farever

Show arrow South +

car Run_forward * speed: (RLEQ X

pause {ms) BECEIY

show arrow  North

car Run_back *

pause (ms) EELorER

show @rros East ¥
LeftSide * motsr run Forward ¥ speed: @ X
RightSide ™ motor run Forward * speed: {ECE) X
pause (@3}
show Brrow  Wes
LeftSide * motsr run Forward ¥ speed: (REEN X
RightSide * motor run Forward * speed: @ 1
pause (ms) QLo
show @rrow East -
car Turn_Left » speed: [EL0N X

pause (ms) QLSRR

pause {(ms) ol

show leds

N
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on start

led enable true *

forever
South *

show arrow

car

Run_forward ¥ speed:

show arrow HNorth -

car

show arromw East +

LeftSide * motor run Forward * speed: @ %

RightSide * motor run Forward *

West «

speed: Wl %
show arrow
160 &1

Left5ide * motor run Forward * speed:

Right5ide * motor run Forward * speed: @ %

“on start” : command block runs once to start
program.
Turn on LED dot matrix
The program under the block “forever” runs
cyclically.
Micro:bit shows the southward arrow
Car goes forward at 100% speed
Delay in 1000ms
Micro:bit shows the northward arrow
Car goes back at 100% speed
Delay in 1000ms
Micro:bit shows the eastward arrow
The left car wheels go forward at 50% speed
The right car wheels go forward at 100% speed
Delay in 1000ms
Micro:bit shows the westward arrow
The left car wheels go forward at 100% speed
The right car wheels go forward at 50% speed
Delay in 1000ms
Micro:bit shows the eastward arrow
Car rotates anticlockwise at 100% speed

Delay in 1000ms
Micro:bit shows the westward arrow

Car rotates anticlockwise at 100% speed
Delay in 1000ms
Micro:bit shows the eastward arrow

Car stops
Delay in 1000ms
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show arrow East +

car Turn_Left * speed: WULE %

pause (ms)

show arrow bWest *
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Click “JavaScript" to switch into the corresponding JavaScript code:

0 & Evien

Saarch o 1 led.enable{true)
\ 2 basic.forever(function () {
S22 Basic 3 basic.showArrow{ArrowNames . South)
® Input 4 turtleBit.run{DIR.Run_forward, 18a)
5 basic.pause(1888)
&0 Music & basic.showArrow{ArrowNames .North)
© Led 7 tur'il:leBit.run(DIR.Ftun_ba-:k, 188)
8 basic.pause{188a)
.all Radio g basic.showArrow{ArrowNames.East)
18 turtleBit.Motor (MOTOR. LeftSide, MD.Forward, 5@)
G Luope 11 turtleBit.Motor{MOTOR.RightSide, MD.Forward, 188)
20 Logic 12 basic.pause{1838)
it - 13 basic.showArrow(ArrowNames . est)
S Veniables 14 turtleBit.Motor (MOTOR.LeftSide, MD.Forward, 186)
E Math 15 turtleBit.Motor {MOTOR.RightSide, MD.Forward, 58)
i 16 basic.pause{1888a)
gy TurtleBit 17 basic.showArrow{ArrowNames.East)
= |rRemote 18 turtleBit.run(DIR.Turn_Left, 188)
4 : 19 basic.pause(188a)
.+ Neopixel 28 basic.showArrow(Arrowiames . West)
71 turtleBit.run(DIR.Turn_Right, 188)
I v Advanced 22 basic.pause{188a)
23 basic.showleds(’
24 by
25 . FHEE
26 Fr i g d
27 e d g d
28 . F.R .
29 )
38 turtleBit.state(Motorstate.stop)
31 basic.pause{18a8a)
32 1)
33
Code 2 :
Type Route File Name
Hex ../Makecode Tutorial/Test
file Code/8.16 : Motor microbit-Code-2.hex
Driving/Code-2
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Or you could edit code step by step in the editing area.

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

1

Put it into block “on start” ,click drop-down triangle button to select “true’

on start

led enable true ¥

(2) Click “Variables” — "“Make a Variable...”

Input "a” and click "OK" , variable “a” is built

Then create the variable “b” in same way

Drag “set b to 0" into “on start” block, change b into a

Copy “set b to 0” once and leave it under “setato 0

on start

led enable true +

set aw tno
set bw tno

(3) Click “Input” to drag out “on button A pressed”
Tap “Variables” to move “change b by 1" into “on button A pressed”

block, and change b into a.
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on button A * pressed

change a » byr°

on button A * pressed

(4) Copy code string IS . J once, delete “change a by 1" block

Change Ainto B
Tap “Variables” to drag “set b to 0” into “on button B pressed”

AlterOinto 1

on button B * pressed

1

(5) Click “Logic” to move "“if true then..." into “forever” block

Drag “=" block into “true” box
Tap “Variables” to move variable “a” to left box of “=" , and change 0 into
1.

(6) Click “Basic” to drag “show leds” under then block

Tick blue box to generate “L"
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(7) Click “Logic” to get “if true then..." block
Leave it under block “if..then” block
Go to "Variables” to move block “b” to left box of “=" block

Change O into 1

(8) Click “Basic” to get block “pause (ms) 100"

Leave it into “if..then” block
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Click “TurtleBit” to move “car Run_forward speed: 0 %" under block “pause
(ms) 100" and change 0 into 100

Copy “pause (ms) 1000” block and leave it under “car..100%" block.

e a2

car Run_forward *

s w2
®
®

car Run_forward * speed: x

9) Co
A e - D

once and leave it under “pause (ms) 100"

block
Change Run_Forward into Turn_Left, 100 into 50 and delay in 600ms
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forever

g
o o
if hw EF=m o

car

car Turn_Left -+ speed: @ x

car

(10) Duplicate code string

e a2

“pause (ms) 600" block

once, keep it under
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forever

pause {ms)

®
®

(11) Tap “TurtleBit" to drag “car stop” block under block “pause (ms) 1000”

Tap "Variables” to move “set b to 0" block under “car stop” block
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if b =

car Run_forward =

car

car Run_forward *

e e

car stop *

sest b * to o

®
®

(12) Click "Logic” to drag “if true then..." into “forever”

nu

Move “=" block into “true” box

nu

Click “Variables” to move "a” to left box of “=" and change 0 into 20
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i e - @

show leds

(13) Click "Basic” to drag “show leds” into the third “if.then” block

Tick blue boxes to produce “[1"
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forever

b~ =" ° then
pase =)

car Run_forward ™ speed: (gLl X

e

car Turn_Left * speed: @ 4

pause (ms)

car Run_forward * speed: @ 4

car stop *

set b * tno

(14) Go to "Logic” to drag "“if true then...” block
Keep it under “show leds 1" block

nu "

Move variable b into left box of “=" block and change O into 1
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(15) Tap “Basic” to drag “pause (ms) 100" and copy it once

Set to 1000ms

Tap “TurtleBit" block to drag out “car Run_forward speed: 0 %" block

Change 0 into 100

Then set the code string as follows:

if a - ='°

show leds
HE®
[ ] =

if b'¥ aw ° then
——

car Run_forward ¥ speed: @' X

pause. (ms)

@
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(16) Duplicate code string

Change Run_Forward into Turn_Left, 100 into 50 and 1000 into 600

Place it into code sting, as shown below

if aw-

show leds

if b *

e (o

car Run_forward ¥ speed: @ x

pause (ms)

car Turn_Left T speed: e x

pause (ms)

®

it

®

(17) Replicate code string

the code string as follows:

688 *

car Run_forward ¥ speed: @ X

pause (ms)

twice and keep them in

car Turn_Left * speed: @ ]

pause (ms)
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P .- @

show leds

car Run_forward * speed:

car stop *

( 18 ) Copy code string i - @ once, and leave it under

" pause(as) 600" block
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show leds

car Run_forward *

car Twrn Left = speed: e X

car Run_forward * speed: PN %

car Twrn_Left * speed: @ X

car Run_forward ¥ speed: WPl %

car Twrn_Left ™ speed: e X

pause (ms)

car HRun_forward * speed: {@L:E %

car stop ¥

set b ™ to o

(20) Copy “if a=2 then" block once and change 2 into 3
Tap “Variables” to move “set b to 0" into “if a=3 then” block

Alterbintoaand O into 1
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car Run_forward =

pause {(ms)

car ARun_forward *

car Turn_Left * speed: @ X

pause (ms)

car Run_forward * speed: WPl %

car Twrn_Left * speed: @ X

pause (ms)

car Run_forward * speed: QLR %

car stop *

set b * to o

295



pv4
o

www.keyestudio.com

Complete Code:

on start

led enable frue *

st aw tuo
set b+ tuo

"on start” : command block runs once to start program.
Turn on LED dot matrix
on button A » pressed .
Set variable ato 0
change a * by o Set variable b to 0
When button A is pressed
Change variable a by 1

CRC ikt S HE When A is pressed

it i Xh o Set variable bto 1
The program under the block “forever” runs cyclically.

When variable a=1, run the program under then block
forever Micro:bit shows “L”

When variable b=1, run the program under then block
Delay in 1000ms

Go forward at 100% speed
Delay in 1000ms

Turn anticlockwise at 50% speed

Delay in 600ms

e e

car Run_forward =

S

car Turn_Left * speed: @ x

S
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car Run_forward *

stop =

car Run_forward =

e

car Turn_Left = speed: @ x

e e

car Run_forsard * speed: LGN %

car Turn_Left = speed: e x

pause (ms)

car Run_forward ¥

pse

Car goes forward at 100% speed

Delay in 1000ms

Car stops

Set variable b to 0

When variable a=2, run the program under then block
Matrix shows “[0"

When variable b=1, execute the program under then
block

Delay in 1000ms

Car goes forward at 100% speed

Delay in 1000ms
Car turns anticlockwise at 50% speed

Car turns anticlockwise at 50% speed
Delay in 600ms

Car goes forward at 100% speed
Delay in 1000ms

Car turns anticlockwise at 50% speed
Delay in 600ms

Car goes forward at 100% speed
Delay in 1000ms

Car turns anticlockwise at 50% speed
Delay in 600ms

Car goes forward at 100% speed
Delay in 1000ms

Car stops

Set variable bto 0

When variable a=3, execute the program under then

block

Set variableato 1
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car Turn_Left v speed: @ %

car Run_forward * speed: (@Gl ¥

pause. (ns)

car stop *

set b= too

Click “JavaScript" to view the corresponding JavaScript code:
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s} JavaScript | e

Radio
Loops
Logic
Variables
Math
TurtleBit
Remote

Meopixel

Advanced

Q

L Y- B o T Y N Y O 5 TR )

L el B o I i e o R
-~ T = -~ R R 1, E Sy SRR N -~ Y= - B R T Bt S WY R -~

input.onButtonPressed(Button.A, function () {

a += 1

.

input.onButtonPressed(Button.B, function () {
b =1

1y

let b =@

led.enable{true}

let a = @

b =28

basic.forever(function ()} {
iffai==3]) [
basic.showleds("
# .
# .
# .
W s
¥R FH
)
if (b == 1) {
basic.pause(l@ea)
turtleBit.run{DIR.Run_forward, 168)
basic.pause(1868@)
turtleBit.run{DIR.Turn_Left, 5@)
basic.pause(58a)
turtleBit.run{DIR.Run_forward, 188)
basic.pause(l1@@a}
turtleBit.state(Motorstate.stop)
b =8
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32 if (a==2)1

33 basic.showLeds(’

34 o e

35 # .o #

36 ¥ 5w B

37 .. . F

38 . o

39 3

49 if (b == 1) {

41 basic.pause(188a8)

42 turtleBit.run{DIR.Run_forward, 188)
43 basic.pause{l664)

44 turtleBit.run{DIR.Turn_Left, 58}

45 basic.pause(68a)

46 turtleBit.run{DIR.Run_forward, 16&)
47 basic.pause(1@8a)

48 turtleBit.run(DIR.Turn_Left, 5@)

49 basic.pause(58@)

58 turtleBit.run{DIR.Run_forward, 188)
51 basic.pause(1884)

52 turtleBit.run{DIR.Turn_Left, 58}

53 basic.pause(68a)

54 turtleBit.run{DIR.Run_forward, 18@)
55 basic.pause(168a)

56 turtleBit.state(Motorstate.stop)

57 b =8

58 1

59 1

58 if (@ ==3) {

61 a=1

52 H

63 1)

o4

4.Test Results :

Download code 1 to micro:bit board, dial POWER switch to ON end. Smart
car goes forward for 1s, backward for 1s, turns left for 1s, turns right for 1s,
rotates anticlockwise for 1s, clockwise for 1 and stops for 1s. And dot

matrix displays the corresponding patterns
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Download code 2 to micro:bit board, “L" will be shown on dot matrix
when A button is pressed, then press B, the route of smart caris “L" type.

“[" will be displayed when the Button A is pressed again, then press B,
the route of smart caris “[1" type.

(How to download? How to quick download?)

8.17: Line Tracking Smart Car

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.
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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
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) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

(5) Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)
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3. Test Code :
Code 1:

Type Route File Name

Hex |../Makecode Tutorial/Test Code/8.17: Line
file | Tracking Smart Car/8.17.1:Detect Line microbit-Code-1.hex

Tracking Sensor/Code-1

Or you could edit code step by step in the editing area.

(1) Click “Advanced” — "“Serial” — “serial redirect to USB”

Place it into “on start”

serial redirect to USB

(2) Enter “Advanced” — “Serial” — “serial write value “x” =0"

Leave it into “forever” block.

Go to “Pins” — “digital read pin PO ”

Move “digital read pin PO” into 0 box

The right tracking sensor is controlled by P14. Then change PO into P14

and “x" into “digital signal” .
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serial write value [ISRCYVEEST AN = digital read pin P14 *

(3) Go to “Basic” — “pause (ms) 100"

Keep it into “forever” block and set to 200ms.

serial write value [EFSECVEESTI VM - digital read pin P14 *
e

Complete Program :

serial redirect to USB

serial write value [ETSRCIMEST- CIM - digital read pin P14 »
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“on start”; command block runs once to start program.
Serial redirect to USB

The program under the block “forever” runs cyclically.
Serial write value “digital signal”=digital red pin P14
Delay in 200ms

Click “JavaScript" to view the corresponding JavaScript code:

Sicich o 1 serial.redirectToUSB()
2 basic.forever(function () {
£25 Basic 3 serial.writeValue("digital signal®, pins.digitalReadPin({DigitalPin.P14))
@ Input 4 basic.pause(288)
5
&» Music 6

Download code 1 to micro:bit board, don’ t plug off USB cable and

L b

uli Show console Device

click® 4

(How to quick download?)

305




Ml
o

www.keyestudio.com

il Show console
Simulator
F b}
il Show console Device
b

P |

Serial monitor will display low level(0) and left indicator will be on when the
left TCRT5000 IR tube detects white objects, black objects or no object are
detected by left TCRT5000 IR tube, 1(high level) will be shown on serial

monitor and indicator will be off, as shown below:
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& Go back Device nn £
160

ali Show console
Simulator
il Show console Device

21 digital signal:1
15 digital signal:@
7 digital signal:1l
13 digital signal:@
7 digital =signal:1
15 digital signal:@

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate. Click “OK” and “Connect” .
The CoolTerm serial monitor displays the digital signals read by right line

tracking sensor.
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& Untitled 0

File Edit Connection View Window Help

Y Y=

Mew Open Save

Connect Disconnect | Clear Data

Options

HE “EI'

View Hex | Help

digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital
digital

signal:0
signal:0
signal:l
signal:1
signal:1
signal:1l
signal:1l
signal:1l
signal:1l
signal:l
signal:1l
signal:1
signal:1
signal:1
signal:0
signal:0
signal:0
signal:0
signal:0
signal:0
signal:0d
signal:1l
signal:1l
signal:1l
signal:1l

com15f1152mp-m-1

8@ T

&2 RTS &3 DTR @ DCD

Connected 00:15:07 @ RX @ CTs @DSR @R
Code 2 :
Type Route File Name
Hex | ../Makecode Tutorial/Test Code/8.17: Line
file Tracking Smart Car/8.17.1:Detect Line microbit-Code-2.hex

Tracking Sensor/Code-2
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(1) Click “Led” — “more” — “led enable false” ,

Put it into block “on start” ,click drop-down triangle button to select “true”

on start

led enable © true *

hhkkkhkkkhkkhkhhhkkhkhhkhhhhkhhhhhkhkhhkhkhhhhkhkhhhkhkhhhkhkhkhhhkhkhhkhkhkhhkhkhkhkhkhkhkhkhhkhkhkhkhkkkhkkhkikkikxk

(2) Goto “Variables” — “Make a Variable..” — “New variable name : ”“
dialog box.

Enter LL and click “OK" to create variable “LL" .

Next to produce variable “RR” in same way.

Drag block“set RR to 0”into“on start” block and copy it once. Then set code

on start

led enable  true =
Stl’ln93 set 1L * 1o o
set RR * to o

(3) Click “Variables” to drag block “set RR to 0" into block “forever”
Tap RR to select LL

Tap "Advanced” — “Pins” — “digital read pin PO"

Place “digital read pin PO” into 0 box

Copy “set LL to digital read pin PO” twice and keep them into “forever”
block.

Separately change into CC and RR
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The three TCRT5000 IR tubes of line tracking sensor are controlled by P14,

P15 and P16, therefore we set to code string as follows:

set LL * to digital read pin P14 #

set o »+ to digital read pin P15 -

st RR * to digital read pin Ple *

(4) Click “"Logic” todrag "“if true then...else” block into “forever” block
Tap “[E)" for six times and move “and” block twice and place them into true

boxes, as shown below:
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forever

set LL * to digital read pin P14 *

set C ™ to digital read pin P15 ™

set RR * to digital read pim Ple *

if and = and *

(5) Go to “Logic” to move block “=" into left box of the first and block
Click “Variables” to drag “LL" into left box of “=" block
Copy “LL=0" twice and respectively leave them into boxes of the second

and block and change 0 into 1, as shown below
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forever

set LL * to digital read pin P14

set «C * to digital read pin P15 ™

set RR * to digital read pin Ple *

if and RRw = o then

(6) Click “Basic” to move block “show leds” under “if...then” block
Copy it twice and respectively leave them under the first and second “else

if...then” block

Replicate “LL=0 and CC=1 and RR=1" twice and edit code string as follows:
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and ¥ RR ¥ = ¥ then

and = RR * ;-o EM"E‘J‘

®

else §iFf

0} §cl KO

@

(7) Duplicate “LL=1 and CC=1 and RR=0" again and leave it into box
behind the third else if block
Set “LL=0 and CC=0 and RR=1"
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else if

show leds

else iF

elss if

else §F

then (=)

(8) Click“Basic”to move block“show icon” under the fourth “else if...then”

block

Click the triangle button to select "E&"
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else if

" "
show icon ==

else if

else if

else if

(9) Copy “LL=0 and CC=0 and RR=1" for three times and block “show icon”

for four times

(10) Edit the code string as follows:
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else if

else if

cc

cc

EL

and

EL

and

RR

RR

then @

then E:l

then (=)

then E:'
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on start

set  OC

set RR

else if

led enable

set LL*

frue =

« @
« @
« @

digital read pin P14 *
digital read pin P15 *

digital read pin P16 *

and *
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else if

else if

else if
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"on start” : command block runs once to start program.
Turn on dot matrix
Set variable LL to 0
Set variable CCto 0
Set variable RR to 0
The program under the block “forever” runs cyclically.
Set LL to the digital signals read by P14
Set CC to the digital signals read byP15
Set RR to the digital signals read by P16
When LL=0, CC=1and RR=1, execute the program under then block
Set to display "I"
When LL=1, CC=0 and RR=1, execute the program under then block
Micro:bit shows “1"
When LL=1, CC=1 and RR=0, execute the program under then block
Micro:bit shows 1"
When LL=1, CC=0 and RR=1, execute the program under then block

Micro:bit shows B
When LL=1, CC=1 and RR=0, execute the program under then block
Micro:bit shows H
When LL=1, CC=0 and RR=0, execute the program under then block
Micro:bit shows E
When LL=1, CC=1 and RR=1, execute the program under then block

Micro:bit shows E

When the above condition is not met, execute the program under else block
Micro:bit shows “®”

Click “JavaScript" to switch into the corresponding JavaScript code:
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® JawvaScript "

m Microsoft

i

9 D & M

Variables
Math

TurtleBit
rRemaote

Meopixel

Advanced

23
34
35
36
37
38
29

41
42
43

45

L= T~ EREL Y R = N, R Y X R

TPV R T O R 0 T T W S N O JO R o S S Sy Ly G S
T - T . R - i S I e By T ™ = 1 Y J S

else if

basic.

else if

basic.

else 1if

basic.

else if

basic.

else {

basic.

led.enable{trus)

let 1L = 8
et CC = B
l=t RR = @

basic.forever({function (

7

LL = pins.digitalReadPin{DigitalPin.P14}
CC = pins.digitalReadPin{DigitalPin.P15)
RR = pins.digitalReadPin{DigitalPin.Pl&)
if (LL == B && (CC == 1 && RR == 1)) {

basic.showleds(’
. B

HoH H

)

T oelse if (LL == 1 88 (CC == @ &% RR == 1)) {

basic.showleds(’
Ak e

H H H W

)

} else if (LL == 1 88 (CC == 1 &% RR == 8)) {

basic.showleds(’
ook Gl X

ok B

(LL == @ 8% {CC ==
showIcon{IconNames.
(LL == & &% (CC ==
showIcon{Iconiames.
EL == TR [OE ==
showIcon{IconNames.
(L == 1 &% (CC ==
showIcon{Iconiames.

showIcaon{Iconlames.

B E&E RR == 1)) {
SmallHeart)

1 &% RR == 8)] {
Yes)

@ && RR == 8)) {
No)

1 &8 RR == 1)) {
Sad)

Heart)
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Code 3 :

We could use block “ d” to simplify code 2. The digital signal read

by line tracking sensor is O(low level) and 1(high level).
Then we transfer the digital signals from line tracking sensor into binary

and decimal system, as shown below:

Decimal
Level of left, middle and right Binary system
TCRT5000 IR Tube

Low (0) Low (0) High (1) 001 1
Low (0) High (1) Low (0) 010 2
Low (0) High (1) High (1) 011 3
High (1) Low (0) Low (0) 100 4
High (1) Low (0) High (1) 101 5
High (1) High (1) Low (0) 110 6
High (1) High (1) High (1) 111 7
Low (0) Low (0) Low (0) 000 0
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Type Route File Name

Hex file |../Makecode Tutorial/Test Code/8.17 Line

Tracking Sensor/Code-3

Tracking Smart Car/8.17.1 : Detect Line | microbit-Code-3.hex

Or you could edit code step by step in the editing area.
(1) Click “"Advanced” — “Serial” — “serial redirect to USB”

Place it into “on start” block.

serial redirect to USB

(2) Click “Variables” — “Make a Variable..." — “New variable name
box;
Input val and click “OK" to generate variable “val”

Move out “set val to 0" and keep it into block “on start”

serial redirect to use

set wal * io e

(3) Enter “Variables” — “setval to 0"
Keep it into “forever” block

Move “Line Tracking” from “TurtleBit” and place it into O box

:" dialog
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set wval + to | Line Tracking

(4) Click “Advanced” — “Serial” — “serial write value “x” =0"

nu

Put it into “forever” , and move variable “val” into 0 box.

st wval  to | Line Tracking

serial write value o = val =

kkkhkkkhkkhkkhkkhhkkhkhkhhhkhkhhhhhhhkhhhkhkhkhkhhkhkhhhhkhkhhhhkhkhhkhkhhhkhkhkhhkhkhkhkhkkhkhkkhkkhkhkkhkhkkhkkkx

(5) Click “Logic” — “if true then...else”

Move it into “forever” ,tap “[E@]" sixtimes and move out “=" block into

“true” block.
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set val * to LineTracking

serial write value o =
P @@ e

(6) Enter “Variables” to move block “val” into left box of “=" block

And change 0 into 3.
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forever

set wval * to LineTracking

serial write value o = val *
if val * G o then

(7) Enter “Basic” — “show leds”
Place it under the first block “if..val...then” block

Tick dark blue boxes to generate “I" pattern.

325



pv4
o

www.keyestudio.com

forever

set wval * to LineTracking

serial write value 6 = yval *
if val * = o

show leds

else if

(8) Copy block "val=3 " once and place it into box behind the first “else

of ... then” block and change 3 into 5
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forever

set wval * to LinelTracking

serial write value o = yal *
if val * = o

show leds

(9) Replicate “show leds” block and leave it under the first “else of ...
then” block.

Tick blue boxes to produce “I"
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forever

set wal * +to | LineTracking

serial write value Q = wal *
if val * 5% o then

show leds

else if val ¥ [isiw o then @

show leds

else if
else if
else if

else if

(4) Duplicate block “val=5 " and place it into the second box behind the

second “else if..then” block, change 5 into 6
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forever

set wal * to | LineTracking

serial write value a = wval T
if val = a v o then

show leds

elsa if val ¥ | Siw e then @

show leds

C)

(5) Duplicate “show leds” once and leave it into box behind the
second “else if...then” block

Tick blue box to create “I"
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else if val~* =% e then @

show leds

@®

0

®

®

else if

®

(6) Copy "val=6" block once and leave it into box behind the third “else
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if...then” block

Change 6 into 1

else if wval * = T o then @

show leds

else if

else if

(7) Drag out “show icon” under the third “else if...then” block

Click "®" toset "&&"
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else if val v | =w o then EJ

show leds

else if val = =" o' then e

N L
show icon = *

else if then

else if

else if

(8) Copy “val=1" once and leave it into box behind the the fourth “else
if .then” block.

Change 1 into 2.
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then EJ

else if

else if

else if

(9) Copy block “show icon” for four times and click the triangle button to
Se|eCt uﬁn , MHH ) uﬁn and uﬁn )
Settoval=1,2,4and 7
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show icon

else if

else if

else if
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Complete Code

on start

serial redirect to USB

set wvwal ™ to o

forever

set wval *+ to LineTracking

serial write value o =
if val = == o

show leds
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else if

show icon

el=se if

show Lcon

else if

show icon

else

C)

“on start” : command block runs once to start

program.
Serial redirects to USB

Set variable val to 0

The program under the block “forever” runs cyclically.

Set val to Line Tracking

Serial redirects x=val

When val=3, execute the program under then block
Micro:bit shows “I" at right

When val=5, execute the program under then block

Micro:bit shows “I” in the middle
When val=6, execute the program under then block
Micro:bit shows “I" at left

When val=1, execute the program under then block
Micro:bit shows ﬁ

When val=2, execute the program under then block

Micro:bit shows ”H"

When val=4, execute the program under then block

Micro:bit shows H

When val=7, execute the program under then block

Micro:bit shows E

When the above condition is not met, execute the

program under else block

Micro:bit shows “e@”
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Click “JavaScript" to switch into the corresponding JavaScript code:

m Microsoft

9 DE N8 Q

Variables
Math

TurtleBit
rRemaote

Meopixs|

Advanced

a

L s« B B o T ¥ 5

18
11
12
13
14
15
16
17
1a8
15
28
2%
22
23
24
25
26
27
28
29
38
31
32
33
34
35
36
37
38
39

41
42

1)

®" JavaSeript "

1 serial.redirectTolSB()
2 let val = @
3 basic.forever(function ()} {

val = turtleBit.LineTracking()
serial.writeValue("=x", wval)
if (wval == 3) {

showlLeds ("
. #

H O H OH H

(val == 5) {
showLeds ("
. Ak

S
S
#
=

(val == 6) {
showlLeds ("

(val == 1) {
showIcon(Iconhames
(val == 2) {
showIcon({Iconhames
{val == 4) {
showIcon(Iconhlames
(val == 7) {
showIcon({Iconhames

showIcon(IconNames

basic.
=}
} else if
basic.
=¥
} else if
basic.
.
# .
# .
# .
# .
)
} else if
basic.
} else if
basic.
} else if
basic.
¥ else if
basic.
relse {
basic.
h

.SmallHeart)}

Yes)

.Ho)

L5ad)

.Heart)
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3.Test Results :

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.

“I" will be shown in the middle and indicator will be on when only middle

TCRT5000 IR tube on line tracking sensor detects white objects.

“I" 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.
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Both of them detect white objects, micro:bit shows “®” and indicators are
on.

(How to download? How to quick download?)

Download code 3 to micro:bit, and keep micro : bit connected and

F b |
C“Ck il Show console Device
N a

(How to quick download?)

il Show console
Simulator

r B
il Show console Device
h a

Number 3 will be displayed when only left TCRT5000 IR tube detects white

objects.

Number 5 will be displayed when only middle TCRT5000 IR tube detects

white objects.
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Number 6 will be displayed when only right TCRT5000 IR tube detects

white objects.

Number 1 will be displayed when only left and middle TCRT5000 IR tubes

detect white objects.

Number 2 will be displayed when only left and right TCRT5000 IR tubes

detect white objects.

Number 4 will be displayed when only right and middle TCRT5000 IR tubes

detect white objects.

Number 7 will be displayed when all TCRT5000 IR tubes detect black

objects or not object is detected.
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Comicro:bit @ Home «f

€ Go back
B @ 4 N
il Show console
Simulator
—|.|| Show console Device
8 xi2 *
9 x:3
16 x:4
x:5
8 w:7
15 x:6
I3 w:7
3 x:8

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate(the baud rate of USB serial communication of Micro:bit is
115200 through the test). Click “OK"” and “Connect”

CoolTerm serial monitor display the value of decimal system.
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o Untitled 0 * - o X
File Edit Connection Wiew Window Help
@B # | X & =0
Mew Open Save | Connect Disconnect | Clear Data | Options | View Hex | Help
xz1 ~
E4R!
x:d
xzd
x4
xz4
x:z4
x:h
x:h
x:h
ki
x: b
x:T
x: 7
x=7
]
x:l
v
COM16/ 115200 B-N-1 ® X ORS QDR @ DCD
Connected 0003 @ R¥ @ Ccs @08 @R

8.17.2: Line Tracking Smart Car

1.Description :

In this lesson we will combine line tracking sensors with a motor to make a

line tracking smart car.
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The micro:bit board will analyze the signals and control smart car to show

line tracking function.

Left/Middle/Right TCRT5000 binary | Decimal | Turtle Smart
IR Tunes ( Level ) system Car
(@)
LOW LOW HIGH (1)| 001 1 Turn Right
(0) (0)
LOW HIGH (1) LOW 010 2 Go forward
(0) (0)
LOW HIGH (1) |HIGH (1)| 011 3 Go forward
(0)
HIGH (1) LOW LOW 100 4 Turn Left
(0) (0)
HIGH (1) LOW HIGH (1)| 101 5 Go forward
(0)
HIGH (1) |HIGH (1) LOW 110 6 Go forward
(0)
HIGH (1) |HIGH (1) |HIGH (1)| 111 7 Go forward
LOW LOW LOW 000 0 Stop

(0)

(0)

(0)
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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) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online

Makecode editor.

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 [+

Go
forward
S e
NO
S e I
NO
Y
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4. Test Code :

Type Route File Name

Hex |./Test Code/8.17 :Line Tracking Smart| microbit-Line

file Car/8.17.2 : Line Tracking Smart Car | Tracking Smart

Car.hex

Or you could edit code step by step in the editing area.

(1) Enter “Basic” — “show icon ¥”

Combine it with “on start” block ,and click triangle button to select g

(2) Click “Neopixel” — “set strip to Neopixel at pin PO with 24 leds as RGB
(GRB format)”

Put it into “on start” block , P8 of 4pcs WS2812RGB lights is connected by
P8 of micro:bit.

Click the triangle button to set to P8 and set to 4 leads
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set  strip * to MNeoPixel at pin PB * with o leds as RGB (GRB format) =

(3) Enter "Neopixel” — "“strip clear”

Place it into “on start”

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

strip * clear

(4) Go to “Variables” — “Make a Variable...” — “New variable name : ”
Enter “tracking values” and click “OK" , then variable “tracking values” is
set up.

Drag “set tracking values to 0" into forever block.

Tap turtle-bit to move “Line Tracking” block into 0 box.

set  tracking values * to LineTracking
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(5) Click “Logic” and drag “if true then..else” under the block
“set...tracking” .
Tap "[E]" twice, move “or" block into true box, then copy “or" block for

three times and leave them into right box of “or” block.

forever

set  tracking values * to | LineTracking

if or - ar - then

else if

else if

®

(6) Tap “Logic” to drag out “=" and leave it at left box of “or” block
Click “Variables” to move “tracking values” into right box of “=" block.
Change 0 into 2

Copy “tracking values=2" for four times, and separately leave them into
boxes as follows:

Change 2 into 3,5, 6 and 7
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(7) Click"TurtleBit” to drag “car Run_forward speed: 0 %" under “if...then”
block

Change 0 into 60

Tap “"Neopixel” to get block “strip show color red”

Change red into green

Leave “strip show color green” under “car...68%" block

(8) Duplicate block “tracking values=2" once and place it into box behind

the first “else if" block, change 2 into 4.
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.
Q
B

(9) Click “TurtleBit” to drag “LeftSide motor run Forward speed: 0 %"

Copy it once and leave them under the “else if...then” block

Then set blocks as follows:

Copy “strip show color green” once and change green into blue.

¢ar  Run_forward v speed: @x

strip * show celor green =

else if tracking values ¥ | =% ° then (]

Leftside ¥ motor run Back ¥ Spesd: @ x

RightSide ¥ moter run Forward ¥ spesd: @ %

strip * show color blue w

else if then (]

(10) Copy “tracking values=4"once and place it into box behind the second

“else if” , change 4 into 1.
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ng values ¥ to | LineTracking

ar  Run_forward ¥ speed: @x

strip ¥ show color green =

else if

Lefeside = motor run Bac

RightSide ¥ motor run For

strip ¥ show color blue ¥

else if tracking values * =% ° then

else

LeftSide * motor run Back ¥ speed: @ X

®

(11) Copy R = B once,and place it under the

strip + Show color blug

“second else if..then” block

Set the code string as follows:

v to | LineTracking

* - o ar ¥ tracking valuss ¥ =% o or ¥ tracking values ¥ =% e ar = tracking values ¥ =% e or ¥ tracking values ™

car Run forward v speed: @1
strip = show color greem v
tracking values ¥ =% o then
Leftside ¥ motor run Back ¥ speed: @ %
RightSide = motor run Forward * speed: (L)) %
strip = show color blue =
tracking values ¥ =% ° then

Leftside = motor run Forward v speed: (@5 =

Rightside » motor run Back ¥ speed: ox

strip v show color  yellow v

(12) Click "TurtleBit” to move “car stop” under the else block
Copy “strip show color yellow” once and alter yellow into red.

Place blocks as follows:
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king values ¥ to | LineTracking
if tracking values ¥ tracking e or ¥ tracking values ¥ | =% ° or ™ tracking values ¥ =¥ o or ¥ tracking values ¥ =¥ o

car  Run_forward ¥ speed: @:

strip = show color green v

else if tracking values * =% o then

LeftSide * motor run Back ¥ speed: e %

RightSide = motor run Forward v speed: (1]
strip = | show color blue =

else if tracking values ¥ - o then
LeftSide ~ sotor run Forward = speed:
Rightside v motor run Back v spesd: ()

strip » show color yellow w

stap ¥

strip ¥ show color

strip ¥ clear

farever

cking values * to | LineTracking

€ar  Run_forward T speed: @ %
strip T  show color green =
else if tracking values ¥ - o then
LeftSide ¥ motor run Back ¥ speed: (EL]
RightSide ¥ motor run Forward ¥ speed: @ 3
strip * |show color blue ¥

Leftside ¥ mator run Forward ¥ speed

RightSide ™ motor run Back ¥ speed: ) %

strip ¥  show color yellow ¥

stop ¥

strip * show color red

then

then

®
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“on start” : command block runs once to start program.
Micro:bit shows E
Set strip to Neopixel pin 8 with 4 leads(RGB format)

Turn off all RGB on strip

The program under the block “forever” runs cyclically.

Set tracking values to the value read by line tracking sensor

When tracking values=2, 3, 5, 6 or 7, execute the program under then block

Go forward at the 60% speed
4pcs WS2812RGB display green color

When tracking values=4, execute the program under then block.

The left car wheels go back at 80% speed
The right car wheels go forward at 80% speed
4pcs WS2812RGB display blue color

When tracking values=1, execute the program under then block

The left car wheels go backward at 80% speed

The right car wheels go backward at 80% speed

4pcs WS2812RGB display yellow color

When tracking values is not met, execute the program under else block
turtle car stops

4pcs WS2812RGB display red color
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Click “JavaScript"to view the corresponding JavaScript code:

e & & Microsoft

1 1let tracking values = @

2 basic.showIcon{IconNames.Happy)

3 let strip = neopixel.create(DigitalPin.P8, 4, NeoPixelMode.RGE)
4 strip.clear()

5 basic.forever(function ()} {

6 tracking values = turtleBit.LineTracking()

7 if (tracking_values == 2 || (tracking_walues == 3 || (tracking_values == 5 || (tracking_values == & || tracking_values == 7))))} {
i} turtleBit.run(DIR.Run_forward, &8)

9 strip.showColor{neopixel.colors{NeoPixelColors.Green))
18 } else if (tracking values == 4) {

11 turtleBit.Motor(MOTOR.LeftSide, MD.Back, 8@)

12 turtleBit.Motor{MOTOR.RightSide, MD.Forward, 88)

13 strip.showColor(neopixel.colors{NeoPixelColors.Blue))
14 } else if (tracking_values == 1) {

15 turtleBit.Motor (MOTOR.LeftSide, MD.Forward, 88}

16 turtleBit.Motor(MOTOR.RightSide, MD.Back, 8@)

17 strip.showColor{neopixel.colors{NeoPixelColors.Yellow))
18 } else {

19 turtleBit.state(Motorstate.stop)

20 strip.showColor{neopixel.colors{MecPixelColors.Red))

a1 ¥

22 1)

23

6. Test Results :
Download code to micro:bit and dial POWER to ON end, line tacking car

goes forward along black line and turn on WS2812 RGB lights

(How to download? How to quick download?)

Note: turn on the switch at the back of micro:bit car.
the width of black line should be larger than the width of line tracking
sensor.

Avoid to test smart car under the strong light.
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8.18: Ultrasonic Follow Smart Car
8.18.1: Ultrasonic Ranging

1. Description :

The HC-SR04 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.

The HC-SR04 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.
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2. Working Principle :

Ultrasonic burst HHWW
transmitted

Trigger pulse
input to SRFO5

Trigger pulse
10uS Mininum

8 cycles off
sonic burst

from SRFO5 Echo pulse - 100uS to 25mS. Times

Echo pulse output
from SRFO5 to

out after 30mS if 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. Specifications :

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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4.

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.

Experimental Preparation :

Insert micro:bit board into slot of V2 shield.

Place batteries into battery holder.

Dial power switch to ON end

Connect micro:bit to computer by USB cable and open online Makecode

editor.

Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)
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5. Test Code :

Type Route File Name

Hex |../Makecode Tutorial/Test Code/8.18: microbit-Ultrasonic
file | Ultrasonic Follow Smart Car/8.18.1: Ultrasonic | Ranging.hex

Ranging

Or you could edit code step by step in the editing area.

(1) Tap “Advanced” — “Serial” — “serial redirect to USB”

Combine it with “on start” block

serial redirect to USB

kkkhkkkhkkkkkhkkhkkkhkhkhkhkhkhhkhkhkhhkhkhhkhkkhkhhkhkhhkhkkhkhhkhkkhkhhkhkhkhkhkhkhkkhkhkkhkhkkhkkhkhkkhkkkhkkk

(2) Goto "Variables”—"Make a Variable..."—“New variable name :" dialog
box ,

Input i and click “OK” to produce variable “i" ,

Move “setito 0" from “Variables” and integrate with “on start” block

serial redirect to use

set | A tao

kkkhkkkhkkkhkkkhkkhkkkhkhkhkhkhkhhkhkhkhhkhkhhkhkkhkhhkhkhkhhkhkhhkhkkhkhhkhkhkhkhkhhkhkkhkhkkhkhrkhkkhkhkkhkkkhikk
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forever

(3) Tap “Advanced” — “Serial” — "serial write value x=0"
Place it under “setito 0" block
Click “TurtleBit” to move “Ultrasonic” into 0 box of “=" block

Change X into distance

forever

set 1w tno

serial write value (EGHEELN = | ULtrasonic

(4) Click “Logic” to drag "“if true then” block into “forever” block.

u n

Move “=" into true box

forever

set i * to o
serial write value =  Ultrasonic

P @@ e

(5) Click “TurtleBit” to drag “Ultrasonic” to left box of "="

u "

Change "=" into “<" ,0into 10.
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set i* to o
serial write value =  Ultrasonic

if Utrasonic < * @ then

(6) Tap “"Loops” to get block “while true do” and place it into forever block

" n

Click “Logic” to move “=" block into true box

forever

set i * to o
serial write value = INtrasonic

if Mtrasonic < « @ then

e @ -~ @

(7) Click “Variables” to move variable “i" to left box of “=" block

nu "

Change “=" into “<”" and Ointo1l
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set i * to o
serial write value =  Ultrasonic

if Utrasonic

- @

(8) Click “Music” and move “play tone Middle C for 1 beat” block into do
block
Tap "Basic” to move “pause(ms)100” under “play..beat” block

Change 100 into 200

forever

set i * to a
serial write value distance

if

once and place it into do block
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set i * to o
serial write value = Ultrasonic

if Ultrasonic

Click “Variables” to drag “change i by 1" into do block

set i * to o
serial write value =  Ultrasonic

if Ultrasonic

change i * by o
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Complete Code

serial redirect to UsB

set i ¥ tﬂo

"on start” : command block runs once to start program.
Serial redirect to USB
Set variableito 0
set 1+ to a The program under the block “forever” runs cyclically.

serial write value = | Ultrasonic Set variable i to 0
Serial writes distance=Ultrasonic
if tlirasopic: < ¥ @ then When Ultrasonic<10, execute the program under then

while iw £ > o block

When variable i <1, execute the program under do block
play tone for 1 = beat Play tone C for 1 beat
Delay in 200ms

forever

Play tone C for 1 beat
Delay in 200ms

Changeiby1
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Click “JavaScript" to view the corresponding JavaScript code:

B JzvaScript w

cen 1 serial.redirectTolUSB()
2 leti=28
s2= Basic 3 basic.forever{function ()} {
® Input G ==
5 serial .writeValue("distance”, turtleBit.ultra())
& Music 3 if (turtleBit.ultra() ¢ 1@} {
© Led 7 while (i < 1) {
& music.playTone{262, music.beat(BeatFraction.Whole))
Jl Radio g basic.pause(288)
¢ inope 18 mus%c.playTnne(EEE, music.beat(BeatFraction.Whole)}
11 basic.pause(288)
X3 Logic 12 i+=1
ST 13 1
= \ariables 14 }
B Math 15 1)
16
&y TurtlzB

6. Test Results :

Download code to micro:bit, keep USB cable connected, dial POWER
switch to ON end. The distance value will be displayed on monitor.

(How to quick download?)
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il Show console
Simulator
F =

uli Show console Device

LS r

The monitor shows the distance between the obstacle and ultrasonic
sensor(as shown below). When the distance is less than 10cm, the passive

buzzer of smart car emits sound.
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4 Goback Device nn vy

B o8 + u

it Show console
Simulator
i Show console Device

iL UisLgriees s
distance:4

5 distance:3

4 dictance:4
distance:5

4 dicztance:6
distance:7

4 distance:8

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate(the baud rate of USB serial communication of Micro:bit is

115200 through the test). Click “OK” and “Connect” .

CoolTerm serial monitor displays the distance value as follows:
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oF Untitled 0 °

File Edit

Connection

View Window

Help

R =

Mew Open

Save

S ®

Connect  Disconnect

distance{cm):2
distance {cm):2
distance{cm):2
distance {cm):2
distance {cm):3
distance {cm) :3
distance {cm) : 3
distance({cm) :3
distance{cm):3
distance {cm) :3
distance{cm):4
distance {cm) :5
distance {cm):5
distance {cm) :5
distance {cm) :5
distance({cm):5
distance{cm):5
distance {cm):&
distance{cm):S
distance {cm): &
distance {cm):é&
distance{cm):6
distance{cm) : &
distance({cm):7
distance{cm):7
distance{cm):8
distance{cm):8

COM16 f 115200 &

Lonnected UL A0

-

= O P s
X | % |- @
Clear Data | Options | View Hex | Help
@ 7X @RS @ DIR @ DCD

GRX @Cs @D @R
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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) Place batteries into battery holder.

(3) Dial power switch to ON end
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(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

(5) Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

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
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4. Test Code :

Type Route File Name
Hex ../Makecode Tutorial/Test Code/8.12: microbit-Ultrasonic
file Ultrasonic Follow Smart Car/8.12.2 : Avoidance Car.hex

Ultrasonic Avoidance Car

Or you could edit code step by step in the editing area.

(1) Enter “Basic” — “show icon ®”
Place it into “on start” and click the triangle button to select & -k pattern.

on start

= [ |
show 1con , ., *
[ 111}

LED brighiness

(2) Click “TurtleBit" to move “LED brightness 0" into “on start” block

Change 0 into 200
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on start

LED brighiness

show icon

set  distance * to o

(3) Tap "Variables” — “Make a Variable..
Put “distance” in the search bar

Click “OK”" to set up variable "distance”

Place it under “LED brightness 2000” block

forever

set  distance * 1o | Ultrasonic

(4) Go to “Logic” to move “if true then...else” under “set...ultrasonic”

block

1

Drag “=" block into true box
Click “Variables” to move variable “distance” into left box of “=" block
Change "=" into “>" , O into 15.

forever

set  distance * 1o  Ultrasonic

if distance = > e then
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(5) Tap “TurtleBit” to move “car Run_forward speed: 0%" block under
“if...then” block

Change 0 into 80

Drag “set left_side RGBled red” and place it under “car..80%" block

Copy it once and change red into green

Set code string as follows

forever

set distance * 1o  Ultrasonic

if distance * 3 * 9 then

car Run_forward * speed: Q) %

set  left side * ReBled green ™

set  right side * RGBled green ¥

else

(6) Click "TurtleBit” to drag “LeftSide motor run forward speed: 0%" block
into else block

Chang “forward” into back,0 into 60

Copy “LeftSide motor run back speed: 60%" again

Set the code string as follows:

372



Y4
o

www.keyestudio.com

forever

set  distance * to | Ultrasonic

if distance + - B e then

Run_forward = speed: @i X
left side * RGBled green ™

right side * RGBled green *

Leftside * mwotor run Back * speed: @ X

RightSide * motor run Forward + speed: i

set  left side ¥ ReBled green ™

(7) Duplicate once and leave it under else block

set  right side * RGBled green ¥

Click green to select blue

forever
set distance *+ +to | Blirasonic
if distance * > @ then
car Run_forward * speed: 1N X
set  left side * ReBled preen ™
set  right side * RGBled green +
'
LeftSide * mwotor run Back * speed: @ 4
Right5ide = motor run Forward * speed: B8 X
left side * ReBled blue =

right side * RcBled blue +
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on start

show 1con

LED brightness

set distance * to o

forever

set distance * to Ultrasonic

if distance = > e then

Run_forward = speed: {8 X
left side * ReBled green ¥

right side = ReBled green *

Lefiside * wmwotor run Back * speed: @ F 4

Rightside = motor run Forward = speed: i

left side * RGBled blue ¥

right_side * ReBled blue *

Click “JavaScript" to switch into the corresponding JavaScript code:
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0 © kv

S 1 basic.showIcon{Iconiames.Happy)

2 turtleBit.LED brightnes=({268)
$2% Basic 3 let distance = @
@® Input 4 basic.forever(function ()} {

5 distance = turtleBit.ultraf)
@ Music E if (distance > 15) {
© Led 7 turtleBit.run{DIR.Run_forward, 88)

8 turtleBit.led{RGBLED.left_side, COLOR.green)
.all Radio g turtleBit.Led (RGBLED.right side, COLOR.green)
" Loops 1@ ) EhE i . o

11 turtleBit.Motor(MOTOR.LeftSide, MD.Back, 6@)
X Logic 12 turtleBit.Motor (MOTOR.Right5ide, MD.Forward, 88)
= 13 turtleBit.Led(RGBLED.left side, COLOR.blue)
- Vargbies 14 turtleBit. ed(RGELED.right_side, COLOR.blus)
B Math 15 ¥

= 15 })

& TurtleBit 17

5. Test Results :

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.

(How to download? How to quick download?)
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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) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

(5) Import Hex profile (How to import?) , or click “New Project” and drag
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blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

3. Flow Chart

4 pcs WS2812RGB
LEDs show different
colors

l

Detect Distance by

Ultrasonic Module

10cm<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 :

Type Route File Name
Hex ../Makecode Tutorial/Test Code/8.18 microbit-Ultrasonic
file Ultrasonic Follow Smart Car/8.18.3 : Follow Smart

Ultrasonic Follow Smart Car Car.hex

Or you could edit code step by step in the editing area.

(1) Enter “Basic” — “show icon ¥

Place it into “on start” and click the triangle button to select - pattern.

kkkhkkkhkkhkkkhkkhkkkhkhkkhkhkhkhhkhkhkhhkhkhhkhkkhkhhkhkhhkhhkhkhhkhkkhkhhkhkhkhkhkhkhkkhkhkkhkrkkhkkhkhkkhkkkhkkk

(2) a.Enter "Neopixel” — “set strip to Neopixel at pin PO with 24 leds as
RGB (GRB format)”

b. Place it into “on start” block,

c. 4 pcs WS2812 RGB lights are controlled by P8 of micro:bit board . So we

set to P8 and 4 leads

378




pv4
o

www.keyestudio.com

set  strip * to MNeoPixel at pin PB * with o leds as RGB (GRB format) =«

(3)Tap “"Neopixel” — “more” — “strip set brightness 255"
Leave it under the block “set....(RGB format)

To reduce the brightness of WS2812 RGB lights, change 255 into 100.

on start

show Lcon

set strip * to NeoPixel at pin P8 * with o leds as RGB (GRB format) =

strip * set brightness

(4) Click “Neopixel” to find “strip clear”

Keep it into “on start” block.

set strip * to NeoPixel at pin P8 * with o leds as RGB (GRB format) =

strip * set brightness

strip * clear

(5) Go to “Variables” — “Make a Variable...” — “New variable name ;" dialog
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box ,
Input distance and click “OK” to produce variable “distance”

Drag out “set distance to 0" into "on start”

on start

show icon

set strip * to MNeoPixel at pin PE * with o leds as RGB (GRB format) +

strip * set brightness

strip * clear

set  distance * to a

(6) Click “Variables” to move “set distance to 0" into forever block

Click “TurtleBit" to drag block “Ultrasonic” into 0 box.

forever

set  distance * 1o | Ultrasonic

(7) Enter “Logic” to move out “if true then” into “forever” ,

Then place “and” block into true box.
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forever

set  distance * to | Ultrasonic

if and then

(8) Click “Logic” to move out “=" into left box of "and” block

Move out variable “distance” into left box of “=" block

Change "=" into “>" and 0 into 10.

Replicate “distance>10" once and leave it into right box of “and” block.

Then we set distance <30

forever

set distance * to | Ultrasonic

if distance « > @ and - distance = iw @ then

(5) Click “TurtleBit” — "car Run_Forward speed: 0 %"
Leave it under “if..30 then” block. Then change 0 into 80.
Go to “Neopixel” — “strip show color red”

Place it under “car Run_Forward speed: 80 %" block.
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set distance * to  Ultrasonic

if distance * > * @ and * distance *

car Run_forvard * speed: @ x

strip * show color red ¥

®

(6) Duplicate code string

if distance * v @ and * distance *

car Run_forward * speed: %

strip * show color red *

® once and

keep it into “forever”
Delete block “distance>10" and “and” block,
Change 30 into 6, Run_Forward into Run_Back , 80 into 60 and red into

yellow.
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set distance * 1o Ultrasomaic

distance * e @ and * distance * == @ then

Run_forward * speed: %

strip *  show color red ¥

distance * zw o then

Run_back * speed: @ %

strip * show color yellow *

if distance = " o then

car Run_back * speed: @ %

strip * show color yellow ™

@

(7) Copy code string once and place it into

“forever”
Delete block “distance<6” and “car RunBack speed: 60 %"
Go to “Logic” to drag out block “or” into true box ,
Move block “and” into left box of “or” block,
Replicate block “distance<6” once and place it into left box of “and” block

Change "<" into “>" ,and duplicate block “distance>10" once and move
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into right box of “and”

Change "2" into "<” , and copy block “distance<30" once and drag into
right box of “or”

Change “<” into “>" , and move block “car stop” from “TurtleBit”
Keep “car stop” block under “if...then” block

Alter yellow into white.

forever

set distance * to  Ultrasonic

if distance * z * @ and * distance *+ = * 9 then

Run_forward * speed: @ %

strip * show color red =

distance * == o then
Run_back * speed: @ %

strip * show color yellow

distance ¥ > o and * distance « < @ distance * » v a

strip * show color white =
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on start

show icon

set strip ¥ to NeoPixel at pin P8 ¥ with o leds as RGB (GRB format) v

strip * set brightness

strip * | clear

set distance * to o

forever

set distance * to | Ultrasonic

distance ¥ > @ and ¥ distance * =< ¥ @

Run_forward * speed: %

strip * show color red +

then

distance * £, o
Run_back * speed: @ %

strip * show color vyellow ™

distance * > v o and v distance * <" m

distance ¥ v @ then

stop *

strip * show color white
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Click “JavaScript" to switch into the corresponding JavaScript code:

P Javascoript W it Microsoft

Search 1 basic.showIcon({IcondNames.Happy)
2 1et strip = neopixel.create(DigitalPin.P8, 4, NeoPixelMode.RGB)
52 Basic 3 strip.setBrightness{12a)
® Input 4 strip.clear()
5 let distance = 8
@@ Music 6 basic.forever(function ()} {
© Led 7 distance = turtleBit.ultra()
8 if (distance »= 18 && distance <= 38) {
.all Radio 9 turtleBit.run(DIR.Run_forward, 88)
O niope 1@ strip.showColor(neopixel.colors{MeoPixelColors.Red))
11 3
X3 Logic 12 if (distance <= 6) {
e 13 turtleBit.run(DIR.Run_back, 68}
. 14 strip.showColor{neopixel.colors{MeoPixelColors.Yellow))
B Math 15 ¥
= 16 if (distance > & && distance < 18 || distance » 38) {
) TurtleBit 17 turtleBit.state(Motorstate. stop)
= |rRemaote 18 strip.showColor{neopixel.colors{NeocPixelColors . White))
: 19 3
t.r Neopixel 2@ 1)

Advanced

[
¢ |4
i

5. Test Results :

Download code to micro:bit, dial POWER switch to ON end on shield, smart
can could follow the obstacle to move and WS2812 RGB lights show
different color

Note: the obstacle only moves in front of smart car, not turning
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8.19: IR Remote Control Smart Car

8.19.1: Decode IR Remote Control

1. Description :

There is no doubt that infrared remote control is ubiquitous in daily life. It
is used to control various household appliances, such as TVs, stereos, video
recorders and satellite signal receivers. Infrared remote control is
composed of infrared transmitting and infrared receiving systems, that is,
an infrared remote control and infrared receiving module and a single-chip

microcomputer capable of decoding.

P A L e e LT

IR remote control i ilIntegrated IR receiver head :
decode the
kevpad encode and \J SZ : : Ez_l—l . demo- ; microcon
yp modulate |—|_ - 9 amplify dulate H -troller
............................................................ SR el

The 38K infrared carrier signal emitted by remote controller is encoded by
the encoding chip in the remote controller. It is composed of a section of
pilot code, user code, user inverse code, data code, and data inverse code.
The time interval of the pulse is used to distinguish whetheritisaOor 1
signal and the encoding is made up of these 0, 1 signals.

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

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

Infrared receiver we use is an infrared receiver module. Mainly composed
of an infrared receiver head, it is a device that integrates reception,
amplification, and demodulation. Its internal IC has completed
demodulation, and can achieve from infrared reception to output and be
compatible with TTL signals. Additionally, it is suitable for infrared remote
control and infrared data transmission. The infrared receiving module

made by the receiver has only three pins, signal line, VCC and GND.

2. Specifications :

Operating Voltage: 3.3-5V ( DC)
Interface: 3PIN

Output Signal: Digital signal
Receiving Angle: 90 degrees
Frequency: 38khz

vV Vv Vv VY VYV V¥V

Receiving Distance: about 5m
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3. Experimental Preparation :

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

(2) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

(5) Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

4. Test Code :

Type Route File Name

Hex ../Makecode Tutorial/Test Code/8.19 : IR | microbit-Decode IR

file Remote Control Smart Car/8.19.1 : Decode | Remote Control.hex

IR Remote Control

(1) Click "Advanced” — "Serial” — “serial redirect to USB”

Place it into “on start” block.
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serial redirect to USB

(2) Enter “IrRemote” — “connect IR receiver at PO"
Put it into “on start” block
IR receiving module is controlled by P11 of micro:bit board, so click PO to

select P11.

serial redirect to UsB

connect IR receiver at P11

(3) Go to “Variables” — “Make a Variable...” — “New variable name : ”
dialog box ,
Enter “val” and click “OK"” to create variable “val”

Then drag out “set val to 0" block into “forever” block.

(4) Go to “Ir Remote” — “IR button”

Place it into 0 box
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set wval * to IR button

(5) Click “Advanced” — “Serial” — “serial write value “x” =0"
Put it into “forever” block
Change “x” into "IR"

Enter “Variables” to move block “val” into 0 box behind “="

set wval * to IR button

serial write value m

(6) Drag out block “pause (ms) 100" from “Basic” and delay in 1000ms

set wval * to IR button

Leave it into “forever” block | NEERTRNEIN - .

e
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Complete Program :

serial redirect to USB

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

connect IR receiver at P11 ¥ . .
Serial redirect to USB

Connect IR receiver to P11
forever

The program under the block “forever” runs cyclically.
set wval * to | IR button

Set val to IR button
serial write value m

e ) Serial port prints IR=val

Delay in 1000ms

Click “JavaScript" to switch into the corresponding JavaScript code:

g Microsoft

P a 1 letval =8

2 serial.redirectToUSBE()
im Basic 3 irRemote.connectInfrared{Digitalrin.P11)
@ Inpun 4 ba51c.-FDrE1fler{-Functmn £ £

5 val = irRemote.returnIrButton()
&0 Music 3 serial. . writevalue{"IR", wval)
© Led 7 basic.pause(leas)

B Tl
.l Radio 9

Code explanation: when the buttons are not pressed, the serial monitor
constantly shows 0; when pressed, the corresponding key values are

displayed.
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Notes :

The remote control in this kit is not inclusive of batteries. We recommend
you to purchase them online.(battery type:CR2025).

Make sure IR remote is good before test. There is a tip for you to check it.
Open the cellphone camera , make IR remote control point at camera and
press button. The remote control is good if you see the purple flashing

light in the camera.

Download code to micro: bit board and don’' t plug off USB cable

.. @ -
Click f{_u Show console Device ]
|

(How to quick download?)

il Show console
Simulator
|

r
il Show console Device
%

|
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Make IR remote control point at IR receiver and press the button, the serial

monitor will display the corresponding key values, as shown below :

€ Goback Device nn

000

G4, 00

utl Show console
Simulator
il Show console Device \

0.00

IR:8 -
IR:13
IR:8
IR:54
IR:8
IR:28
IR:66
IR:8
IR:74
2 IR:@

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate. Click “OK” and “Connect” .

CoolTerm serial monitor shows the key value as follows:
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o Untitled 0 * - o X
File Edit Connection View Window Help

&l ¢ & X &% - O

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

IE: 0
IE: 0
IE: T
IR: 0

IR: 24
IE: 44

IE: 28

IR: 90
IE: Gf
IE: 0
IR: 82
IR: 74
IR: O
IR: 0

CGM'IE.-"I'IEE'D'I]*-N-'I @ T () RTS ) DTIR @ DCD
Connected 00:04:47 @ R @ CTs @05k @RI
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The key value is displayed as for your reference:
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8.19.2: IR Remote Control

1. Description :

In this project, we combine IR remote control with car shield to make an IR
remote smart car. Its principle is to control the motion of car by sending

key signals from IR remote control to IR receiving module of car shield.

2. Experimental Preparation :

(1) Insert micro:bit board into slot of V2 shield.
(2) Place batteries into battery holder.

(3) Dial power switch to ON end

397



£

www.keyestudio.com

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

(5) Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

3. Flow Chart
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4 PcsWS2812RGB
LEDs show different
colors

.

Emission and detection
of Signals

Go forward,
YES™ WS2812RGB LEDs show [
green color

’

NO

. Turn left, WS2812RGB
val2=68 5T LEDs show blue color

’_.

NO

VES» Turn left, WS2812RGB
LEDs show yellow color

7

NO

Go back, WS2812RGB
LEDs show purple color

YESH

’

NO

Stop, WS2812RGB

YES¥ LEDs show red color

‘
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4. Test Code:

Type Route File Name

Hex ../Makecode Tutorial/Test Code/8.19 : IR | microbit-IR Remote
file Remote Control Smart Car/8.19.2 : IR Control .hex

Remote Control

Or you could edit code step by step in the editing area.

(1) Enter “IrRemote” to get block “connect IR receiver at PO”
Put it into “on start” block
IR receiving module is controlled by P11 of micro:bit board, so click PO to

select P11.

connect IR receiver at P11 *

(2) a. Enter “Neopixel” — "set strip to Neopixel at pin PO with 24 leds as
RGB (GRB format)”
b. Place it into “on start” block,

c. Signal end of WS2812 RGB is connected to P8 of micro:bit board . So we
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set to P8.

d. The robot has 4 pcs WS2812 RGB lights, therefore, change 24 into 4.

connect IR receiver at P11 =

set strip* to NeoPixel at pin P2 * with o leds as RGE (GREB format) =

(3) Go to “Variables” — “Make a Variable..” — “New variable name : ”
dialog box.

Enter “val” and click "OK" to produce variable “val”

Move “setval to 0" under “set strip...RGB(RGB format)” block

Then create variable “val2” in same way

Drag “setval2 to 0" into “on start”

Edit the code as follows:

on start
connect IR receiver at Pls »

set strip ™ to MNeoPixel at pin PS5 ™ with @ leds as RGB (GRB format) =

set wval * 1o o
set wvalz » 1o a

(4) Copy “set val2 to 0" once and move it into “forever” block.
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Click the triangle button to select “val”

Go to “IrRemote” to drag block “IR button” into 0 box.

set wal * to | IR button

kkkhkkkhkkhkkhkkhkhhkhkhkhhhkhkhkhhhkhkhhkhkhhhkhkhkhhkhkhhhhkhkhhhhkhkhkkhkhhhkhkhkhhkhkhkhkhhkhkhkkhkkhkrkkhkhkkhkkkx

(5) Enter “Logic” — “if true then” and place it into “forever”
Drag block “=" block into “true” box
Go to “Variables” and move “val” block into left box of “=" .

Then click “=" to set “#"

set wval + to | IR button

if val = :vo then

(6) Duplicate “set val2 to 0" block again and leave it under the block
“if...val...then” block.

Then drag out variable “val” into 0 box.
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forever

set val * 1o IR button

if val * z ¥ o then

set valz* 1o wval™

®

(7) Goto "Logic” to drag block “if. true..then...else” under block “set val2

to val” block.

Then tap “[C)" four times and delete "[E" behind “else”

Move “=" block into “true” box.
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set wval * io | IR button

if val = ™ o

valz* to val ¥

(8) Go to “Variables” to move block “val2” into left box of “="

Change 0 into 70.
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forever

set wval * to | IR button

if val * e e then

et valz* to val *

if valz =i @ then

(9) Enter “TurtleBit” — "car Run_Forward speed: 0%"

Leave it under the second block “if...val2..then” block and change 0 into 90.
Go to “"Neopixel” to move block “strip show color red” under block “car
Run_Forward speed: 90%"

Change red into green.
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forever

set wval v to | IR button

set wvalz™ to val *

if vala = =» @ then

car Run forward * speed: @ 4

strip = sho color green -

else if then

else if

else if

else if

(10) Replicate code “val2=70" once and leave it into box behind “else
if..then” .

Change 70 into 68
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forever

set wval » to | IR button

set wvalz™ to val *

if vala = =» @ then

car Run forward * speed: @1

strip + show color green -

else if

else if

else if

else if

(11) Click “TurtleBit" to drag “LeftSide motor run Forward speed: 0%"
block under the first “else if ...then” block. And alter 0 into 60

Duplicate “LeftSide motor run Forward speed: 60%" once and alter LeftSide
into RightSide and 60 into 85.

Drag “strip show color red” block under the block “RightSide motor run
Forward speed: 85%"

Change red into blue.
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forever

set wval * to | IR button

if val » ’”o then

set wvalz > to wval v

if valz> = @ then

car Run forward = speed: @ k4

strip * show color green ™

else if valz » | =% @ then @

LefiSide * motor run Forward * speed: @ x

Right5ide = motor run Forward = speed: @ 4
strip *+  show color blue =

else if then
else if

else if

(12) Replicate "val2=68" block and code string

LeftSide * motor run Forward * speed: @ 4

RightSide * motor run Forward ™ speed: @ 4

strip * | show color blue *

Then edit the code string as follows:
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forever

set wval + to IR button

if val = zvo then

56t wvalz v to wval v

if valz~ -~ £

car Run_forward * speed: @ X

strip * show color green *

else if valz > | =% @ then @

LefiSide * motor run Forward * speed: @ *
RighiSide * motor run Forward * speed: @ x

strip * show color blue *

else if valz = == a then @
LefiSide * motor run Forward * speed: @ x
Rightside * motor run Forward * speed: @ x
strip * show color yellow *

else if then

else if

(13) Copy “val2=67" again and keep it into the third box behind “else
if....then” block
Change 67 into 21.

car Run forward * speed: @ 4

Replicate code string and place it under the

strip * show color green ¥
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third “else if...then” block.

Change Run_Forward into RunBack and green into purple

forever
set wal * to | IR button
if val - o then
set wvalz * to wval -
if valz = then

car Run_forward ¥ speed: @ X

strip * show color green =

else if mlz* =% @ then @

LeftSide * motor run Forward * speed: @ x
RightSide ™ motor run Forward ™ speed: @ 4

strip * | show color blue =

else if valz = = a

LeftSide * motor run Forward = speed: @ X

Right5ide * motor run Forward ™ speed: @ %
strip * show color yellow *
else if valz * (="
car Run_back * speed: @ x
strip * show color purple =

else if then
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(14) Then replicate “val2=21" once and “strip show color purple” block
again

Change 21 into 64 and purple into red

Click “TurtleBit" to move out block “car stop”

Edit the code string as follows:
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forever

set wval * to IR button

set wvalz * to wval -
if valz =
car Run_forward ¥ speed: @ X
strip * show color green =
else if valz + | =
LeftSide * motor run Forward * speed: @ x
RightSide ™ motor run Forward ™ speed: @ 4

strip * | show color blue =

else if valz = =¥ a

Leftside * motor run Forward * speed: @ 4

Rightside * motor run Forward ™ speed: @ %
strip * show color yellow =
else if valz * (=%
car Run_back * speed: @ x
strip * show color purple *
else if wvalz = =

car stop ™

strip * show color red «
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on start

connect IR receiver at P11 *

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

set wval * to o
set wvalz * to a

forever

set wal * to | IR button

if val * z v o then

set wval2 * to wval *

if val2 -

car Run_forward * speed: @ %

strip * show color green ¥

else if valz2 v | == @ then @
Left5ide * motor run Forward * speed: @ x
RightSide * motor run Forward ¥ speed: @ %

strip * show color blue *
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else if val2 = =" @

Left5ide * motor run Forward * speed: @ %

RightSide * motor run Forward * speed: @ %

strip * show color yellow

else if val2 = =" e

car Run_back * speed: @ %

strip * show color purple *
else if val? =

car stop *

strip * show color red *

®
®
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"on start” : command block runs once to start program.
Connect IR receiver to P16
Set strip to Neopixel at pin P8 with 4 leads as RGB

Set val to 0

Setval2to 0

The program under the block “forever” runs cyclically.
Set val to IR button

If val#0, execute the program under then block

Set val2 to val

When val2=70, execute the program under then block
Smart car goes forward at 40% speed

18 pcs RGB lights show green color

When val2=68, execute the program under then block

The left car wheels go forward at 15% speed

The right car wheels go forward at 35% speed

18 pcs RGB lights show blue color on strip

When val2=67, execute the program under then block
The left wheel go forward at 35% speed

The right wheels go forward at 15% speed

18 pcs RGB show yellow color on strip

When val2=21, execute the program under then block
When val2=21

Car goes back at 40% speed

18 pcs RGB lights show purple color on strip

When val2=64, execute the program under then block

Car stops
18 pcs RGB lights show red color on strip
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Click “JavaScript" to switch into the corresponding JavaScript code:

B JavaScript (¥

Search 1 irRemote.connectInfrared(DigitalPin.P11)
2 let strip = neopixel.create(DigitalPin.P8, 4, NeoPixelMode.RGE)
£22 Basic 3 let val = @
® Input 4 let valZ = 8
5 basic.forever{function ()} {
@@ Music & val = irRemote.returnIrButton()
7 if (val != @) {
i 3 val? = val
.afl Radio 9 if (val2 == 78) {
- 18 turtleBit.run{DIR.Run_forward, 98)
C Loops 11 strip.showColor(neopixel.colors{MeoPixelColors.Green))
X Logic 12 T else if (val2 == 63} {
e I 13 turtlebit.Motor(MOTOR. LeftSide, MD.Forward, 68)
Ve 14 turtleBit.Motor (MOTOR.RightSide, MD.Forward, 85)
ﬁ Math 15 strip.showColor(neopixel.colors{MNeoPixelColors.Blue))
= o 16 } else if (val2 == &7) {
§= TurtleBit 17 turtleBit.Motor(MOTOR.LeftSide, MD.Forward, 85)
= |rRemote 15 turtleBit.Motor(MOTOR.RightSide, MD.Forward, 68)
- 19 strip.showColor{neopixel.colors{MeoPixelColors.Yellow))
t,7 Neopixel 20 1 else if (val2 == 21) {
21 turtleBit.run{DIR.Run_back, 98)
I ‘v Advanced 22 strip.showColor(neopixel.colors{MeocPixelColors.Purple))
23 ¥} else if {wal? == 64} {
24 turtleBit.state(Motorstate.stop)
25 strip.showColor(neopixel.colors(MeoPixelColors. Red))
26 T
27
28 1)
29

5. Test Results :

(How to download? How to quick download?)

Download code to micro:bit board, and dial POWER to ON end.
Make IR remote control point at micro:bit and press the button to control

smart car to move.

() (&
button makes smart car move forward , "8 stands for turning left ,
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°J implies rightward turning, Q indicates moving backward , @
stops car , and 4pcs WS2812RGB light up the corresponding color.

(How to download? How to quick download?)

Note: the distance between IR remote control and IR receiving head of

smart car are supposed less than 5m, during the test.

8.20: Bluetooth Multi-purpose Smart Car

8.20.1: Read Bluetooth Data

506
DCELEROMETER

‘ ;mj— .mlcra brt
IIIIIIIIIIIINIIIIII“II

1. Description :

In this lesson, we will control smart car to perform different functions by
Bluetooth of micro:bit board. We provide you with an App.

Let" s know its interface and function of every icon first
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2. Experimental Preparation :

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

(2) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

(5) Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)

As the Bluetooth and extension radio can’ t work together, therefore, their
extension libraries are not compatible.
Therefore, remove extension(s) and add Bluetooth please if you see the

following prompt box pop up.

Some extensions will be removed

Extension radio is incompatible with bluetmth_ywe radio and add bluetooth?
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3. Test Code :

Type Route File Name

Hex ../Makecode Tutorial/Test Code/8.20 : microbit-Read

file Bluetooth Multi-purpose Smart Bluetooth
Car/8.20.1 : Read Bluetooth Data Data.hex

Or you could edit code step by step in the editing area.

(1) Enter “Advanced” — “Serial” — @ “serial redirect to USB”

Place it into “on start”

serial redirect to USB

hhkkkhkkkhkkhkhhkhkkhkhhkhhhkkhhhhhhhkhkhhkhkhhhhkhkhhhkhkhhhkhkhkhhhkhkhhkhkhhhkhkhkhhkhkhkhkhhkhkhkkhkkkhkkhkikkikk

(2) Click “Bluetooth” — “on bluetooth connected”

Go to “Basic” to move “show icon” block into “on bluetooth connected”

block.

on bluetooth connected

kkkkkkkhkhkhkhkhkkhhkhkhkhkhkhkhkhhhhhkhkhkhkhkhkhkhhhhkhkhkhkhkhkhkhkhhkhkhkhkhkhkhkkhkkhkhkhkhkhkhkhkkkkhkhkhkhkhkhkkkkk*k
(3) Click “Variables” — “Make a Variable...” — “New variable name : "
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dialog box.
Input “connected” and click "OK” to create variable “connected” .

Drag “set connected to 0" under block “show icon” and change O into 1.

on bluetooth connected

set  connected = tuo

l

(4) Go to “Loops” to move block “while true do...” into “on bluetooth
connected” block.
Enter “Logic” to drag out “=" block.
Click “"Variables” todrag “connected” intoleftboxof “=" blockand
change O into 1.
on bluetooth connected
e N -

set  connected = too

while connected =

kkkhkkkhkkhkkhhkhkhhhkhkhhkhkhhhhhhhkhkhhkhkhkhkhhkhkhhhhkhkhhkhhkhkhhkhkhhkhkhhkhhkhkhkhhkkhkhkkhkkhkhkkhkhkkhkkkx

(5) Then we generate variable “rec_data” in same way.

Then drag out“set rec_data to 0" and place it into block“while connected=1
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do...” block.
Click “Bluetooth” — “more” — “bluetooth uart read until new line()”

Keep it into 0 box and click triangle button to select #.

on bluetooth connected

- -
= T
show icon '=E=' .

set  connected = too
while connected = =w -e

do
set rec data * to bluetooth wvart read wntil # «

(6) Go to “"Advanced” — "Serial” — "serial write string”
Move it below “set rec_data...until#” block

And combine variable “rec_data” with “serial write string” block.

on bluetooth connected

set connected * to a

while connected = == °

do

set rec data =+ to bluetooth vart read until # -

serial write string rec data =
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(7) Click “Advanced” — “Serial” — "serial write line” and edit code string

as follows:

on bluetooth connected

set connected * to a

while connected - = w °

L set rec data + to bluetooth vart read until # -

serial write string rec data *

serial write line 0

(8) Click “Bluetooth” to drag out “on bluetooth disconnected” .

(9) Go to “Bluetooth” — “on bluetooth disconnected”
Copy “show icon” block and keep it into block “on bluetooth disconnected”

Click triangle button to select R pattern.

on bluetooth disconnected
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Complete Program

serial redirect to uss

on bluetooth connected

set connected + to 0

while connected « i o

o set rec data » to bluetooth uart read until # =

serial write string rec_data *

serial write line O

on bluetooth disconnected

- - .
show icon .. *
] | ]
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“on start” : command block runs once to start program.
Serial redirect to USB
Connect Bluetooth
LED dot matrix shows “®" pattern
Set variable connected to 1
When connected=1, the code under do block will be
executed.
Set rec_data to bluetooth uart read until #
Serial port prints rec_data
Print a blank space
Disconnect Bluetooth

LED dot matrix displays gy pattern.
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Click “JavaScript" to view the corresponding JavaScript code:

I '] 1 bluetooth.onBluetoocthConnected(function () {
Z basic.showIcon{IconNames.Heart)
i Basic El connected = 1
@ Input = while {(connected == 1} {
5 rec_data = bluetocth.uartReaduntil({serial.delimiters(Delimiters.Hash})
& Music G serial.writestring(rec_data)
© led 7 serial.writeLime{"")
g 1
% Blustooth s 1)
186 bluetooth.onBluetoothDisconnected(functicn ()} {
= L 11 basic.showIcon(IconNames.Sad)
3 Logic 1200
- ] 13 let rec data = ""
= Variables 14 let connected = 8
B Math 15 serial.redirectTouse()
1&
= TurtleBit

2. Test Results :

If you drag blocks step by step, you need to set as follows after finishing

test code.
. q q
C I IC k = Project Settings
5 Extensions
Hame

Read the data of Bluetooth *"“ o
¢ ﬁg—ﬂﬂed: Anyone can connect via Bluetooth.

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

However, you could skip this step if you directly import test code.
After setting, download code to micro:bit board, don’ t plug off USB

cable(How to download? How to quick download?)

Next to download App.
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For IOS system
a. Open App Store

App Store

b. Search keyes Bit Car and click C:]} icon to download keyes Bit Car

'I}D keyes Bit Car

|n_,||=| ZUO

i

c. After the download, tap "OK" when a dialog box appears up.

'l}jl) keyes Bit Car

|'\n_,||=| ZUD

85-*——

"keyes Bit Car” Would Like to
Use Bluetooth

Is Bluetooth allowed? we need to
connect to the programming suite via
bluetooth

Don't Allow

d. Enable Bluetooth of cellphone or iPad.

Click “connect” button to search Bluetooth.

Then select “BCC micro:bit” to connect Bluetooth.
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For Android system

Scan the QR code and enter website to download keyes_Bit_Car.apk

SaveAPKfile

keyes_Bit_Car.apk

Change folder

Download immediately

https://fs.keyestudio.com/keyesBitCar

Go to website

Copy text
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Then click “Always allow” and tap “install”

Allow "Downloads" to install a--- E

Your device and personal data are keyes Bit Car
vulnerable to attacks by the apps From "Downloads”
installed from unknown sources. By Version: 3| Size: 3.4MB
allowing to install apps from this

source, you agree to accept Clear installation packages au---
responsibility for any damage or data i

loss that might occur while you're ‘ Required permissions

using these apps.

Allow once j

Always allow

Install

r
h d

Restrict Cancel

e. Tap "Open” or click “keyes Bit Car” icon to enter app.
A dialog box appears, then click “Allow” to turn on Bluetooth.

You also enable Bluetooth firstly.

ot Keyesuio o ar T
App details and required permis:-- » @
e AP T TR T
Delete APK
keyes Bit Car wants to turn on Bluetooth. J

Deny Allow |

Click "CONNECT" to search and link with Bluetooth.

Done Open

Open CoolTerm, click Options to select SerialPort. Set COM port and

428



£

www.keyestudio.com

115200 baud rate. Click “OK” and "“Connect” .
Point at micro:bit board and press the icons on APP, the corresponding

characters are shown on CoolTerm monitor.

& Untitled 0 - |

File Edit Connection WView Window Help
EH ¢ & X B
= .
Conmnec Clear Data | Options

MNew Open Save t Disconnect

HEX. e

Help

View Hex

~

HoEon MR M D NG NN MR E RO Wm W m e w

W e oW RN R R EYE B RN
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LY < = T <R BT < Be 1)

ICOM'IE."T'ISE‘DG l-N-'I @9 T () RTS ) DTR @ DCD
onnected 00:09:59 ® RX @ Cs @0E @R

Through the test, we get the function of every icon, as shown below:

Bluetooth Serial
Connect to Bluetooth — Disg_onnect the Bluetooth

£ P Vi Y
k Bit Car
e 0 ©

0 Obstacle avoidance  Following

: : Line tracking
control the direction of the car
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Connect

keyes Bit Car

Connect

keyes Bit Car

Bluetooth Serial

disconnect

Control the two front RGB lights to display distinct color

Bluetooth Serial disconnect
- e
@ y: @ 4
. [ ]
[ ] .S
il B
" o 7Y
] M .\Q
o e
. . @ X Py
* i
g y
o .
& \i,_!}”@'
<] . '

control 4 pcs WS2812 RGB to light up
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Connect Bluetooth Serial disconnect

keyes Bit Car

control passive buzzer to emit different tones
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8.20.2: Multi-purpose Smart Car

1. Description :
In this lesson, we will control the smart car to perform multipurpose

function.

2. Experimental Preparation :

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

(2) Place batteries into battery holder.

(3) Dial power switch to ON end

(4) Connect micro:bit to computer by USB cable and open online
Makecode editor.

(5) Import Hex profile (How to import?) , or click “New Project” and drag

blocks step by step(add turtle-bit extension library first)

(How to add turtle-bit extension?)
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As the Bluetooth and extension radio can’ t work together, therefore, their
extension libraries are not compatible.
Therefore, remove extension(s) and add Bluetooth please if you see the

following prompt box pop up.

Some extensions will be removed

Extension radio is incompatible with bluetmth_ymve radio and add bluetooth?

3. Test Code :

Type Route File Name

Hex
../Makecode Tutorial/Test Code/8.20

file . microbit-Multi-purpose
Bluetooth Multi-purpose Smart Car

Smart Car.hex

/8.20.2 : Multi-purpose Smart Car
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rac drks w to | Blurkorth usct  resd urbl
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Click “JavaScript" to switch into the corresponding JavaScript code:

1 functign Select Mode () {

z if (rec dsta = Q") {

3 car mode = 1

4 1 else if (rec_data == "W") {

5 car mode = 2

& } else if (rec_data == "E7) {

7 car mode = 3

8 1 else if (rec_data == "47) {

= car mode = &

18 turtleBit.state(rotorstate.brake)
11 }

1z 3

13  bluetooth.onBlustoothConnected(function () {
14 basic.showIcon{Iconiames.Heart)
15 connected = 1

1E while (connected == 1} {

17 rec_data = bluetooth.uartReaduntil(serial .delimiters(Delimiters.Hash)})
18 Cortrol_Car()

19 select Mode()

28 comtrol RGR()

21 comtrol. Necpiwel()

22 comtrol_music()

23 1

2 S 8

25 bluetooth.onBlustoothDd sconnected(function () {
25 basic.showIcon{Iconiames. Sad)
Z 1

28  function comtrol RSB () {

20 if (rec_data = “r7} {

] turtleBit.Setied(

=1 LR.Leftside,

32 255,

33 a,

= a8

35 )

35 turtleBit.setled(

37 LR.Rightside,

35 255,

30 2,

48 8

41 }

42 1 el=e if (rec_data == "g7) {
43 turtleBit.Setied(

44 LR.L=ftside,
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45

47

44

31

52
53

R

50

Bl

63

TR RER

71
72
73
74
25
75
77
78
70

81

gRREAR

=

755,

a8

)
turtleBit.setled(
LR.Rightside,

2y

755,

B

)

} else if {rec_data = "b™) {

turtleBit.setled(
LR.Leftside,
By
2y
255
)
turtleBit.setied(
LR.Right=ide,
2y
=
255

}

} else if {rec_data = "y")} {

turtleBit.setled(
LR.Leftside,

255,

255,

a8

)
turtleBit.setied(
LR.Right5ide,

255,

255,

28

]

1 glse if (rec_data == "™} {

turtlenit.setied(
LR.Leftside,

188,

288,

18a

}
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FEEREEBHE

11

115

turtleBit.Setied(
LR.Rightside,
182,

288,

iz

)

Y else if (rec_data = "p”) {

turtleBit.sstied]
LR.Leftside,

755,

182,

255

)
turtleBit.setied(
LR.RightSide,
255,

188,

255

)

T else if (rec_data = "7} {

turtleBit.ceFLed()

Functicn car_avoid () {
distance wal = turtleBit.ultra()
if {distance val <= 18} {

turtleBit.run{0DZR.Turn Left, 38}

T oelze {

turtleBit.run{DIR.RAUN Torward, 58}

function Control car ()} {
if (rec_data == “F"} {

turtleBit.run{CIR.Run forward, 188}

} else if (rec_data == "B7) {

turtlesit.run{DIR.Aun_back, 188)

} else if (rec_data = "L7} {

turtleBit.run{CIR.Turn Left, 188)

1} else if (rec_data = "R7) {

turtlesit.run{DIR.Turn Right, 188)

} else if (rec_data = "57)} {

turtleBit.state(Motorstate. brake)
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131 3

132  function comtrol Necpixel () {

133 if {rec data = "h7) {

134 Moo dota = 1

135 3} else if (rec_data == "77) {

135 Neo data = 2

137 1} else if {rec_data = “K”} {

138 Moo dota = 3

139 1} else if (rec_data == "17) {

148 Neo data = @

141 changeColor(}

142 } else if {rec_data = "m") {

143 Neo data = @

144 strip.clear({}

145 strip.show(}

146 }

7}

148 Function nec watar () {

149 For (let index = 8; index <= 4; indexs+} {
158 strip.setPizelColor(index, necpixel.celors(NeoPixelColors.Red))
151 strip.show()

152 corntrol .waitMicros( 1880687}

153 3

154 for (let index2 = 8; index2 <= 43 index2++) {
155 strip.setPixelColor(index2, necpixel.colors{NecPizelColors.Purple))
156 strip.show(}

157 comtrol .waiticros(188868)

158 }

159 for (let index3 = &8; index3 <= 4; index3#+) {
158 strip.setPixelColor(index3, necpixel.colors{MNecPixelColors.white))
151 strip.show()

162 cormtrol .waitkdcros(18688a)

163 3

w4}

1685  function car follow () {

155 if (distance val > o & distance val <= 3&8) {
167 turtleBit.run{CIR.Run forward, 58}

158 1 else if (distance val > & && distance wal <= 9) {
159 turtlesit.state({rotorstate. brake)

178 1 else if (distance val <= &) {

171 turtleBit.run{CIR.Run back, B8}

172 1 else if (distance val <= 38} {

173 turtlesit.state{rotorstate. brake)
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174 3

175 ]

176  functicn changecolor () {

177 color c flag = color c flag + 1

178 if (color c flag = 11} {

170 color c_flag = 1

18 1

181 if (color c flag == 1) {

182 strip.showtolor{neopixel . colors(NecPixelColors. Red) }
183 1 else if (color c_flag == 2} {

184 strip.showcolor{necpixel . colors{MecPixelColors. Orange) )
185 1 else if (color c_flag == 3} {

186 strip.showtolor{neopixel . colors(NecPixelColors. vellow) )
187 1 else if (color c_flag == 4} {

188 strip.showcolor{neopixel.colors{MecPivelColors. Green))
189 1 else if (color c_flag == 5} {

198 strip.showtolor{neopixel . colors(NecPixelColors.Blue})
191 1 else if (color c_flag == &) {

192 strip.showcolor{neopixel . colors{MecPixelColors. Indigo) )
183 1 else if (color c_flag == 7) {

154 strip.showtolor{neopixel . colors(NecPixelColors. Violet))
195 1 else if (color c_flag == B} {

195 strip.showcolor{necpixel . colors{MecPixelColors. Purple) )
197 1 else if (color c_flag == 9) {

158 strip.showtolor{neopixel . colors(NecPixelColors. White))
199 1 else if (color c_flag == 18} {

288 strip.showcolor{neopixel . colors{MecPixelColors. Black))
281 1

ez}

283  functicn comtrol_music () {

284 if (rec data = "17) {

285 music.ringTone{252)

286 } else if (rec_data = "27) {

287 music.ringTone(204)

288 1 else if {rec_data == "37) {

280 music.ringTone(338)

218 } else if (rec_data = "47) {

211 music.ringTone{34g)

21z 1 else if {rec_data == 757) {

213 music.ringTone{202)

214 } else if (rec_data = "67) {

215 music.ringTone({24a)
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216 } else if (rec_data == "77) {
217 music.ringTone{sos)
218 } else if (rec_data == "87) {
210 music.ringTone(523)
228 } else if (rec_data == "97) {
271 music.rest(music.best(BeatFraction.Eighth))
227 T
273 1

224  function car _Tracking () {

236 3

237 let
238  let
239 let
248 let
241 let
242 let
243 let

if (turtlesit.LineTracking() == 2 || (turtlesit.iineTracking() == 3 || (turtleBit.LineTracking() == 5 || (turtlesit.LineTracking(} == & || turtlesit.LineTracking(} == 7))}) {

turtledit.run{DIR. Run forward, 68)

} else if (turtledit.LineTracking() == 2} {
turtlesit.Motor(LR. Leftside, MD.Back, E8)
turtlesit.sotor(LR.RightSide, MD.Forward, 52)

} else if (turtleBit.L racking() = 1) {
turtleBit.Motor(LR.Leftside, MD.Forward, 58)
turtleBit.Motor(LR.RightSide, MD.Back, 58)

) else {
turtlesit.state(otorstate, brake)

1

color c flag = @
heo data = @
distance val = &
connected = @
car mode = 8

rec_data = ™7
strip: neopixel.Strip = null

244 strip = neopixel.creste(DigitalFin.Fs, 4, NeoPixeldode.RGE)
245  turtleBit.LED brightness(288)
2456  basic.forever(function () {

250
26
261
262
263
254
265
266
267
268
268
2Te
771

distance val = turtleBit.ultra()

if (car mode = 1) {
car_avoid(}

} else if (car mode == 2} {
car_follow(})

} else if (car mode == 3) {
car_Tracking(}

}
if {Neo data = 1) {

strip.setPixelColor(randint(e, 4), neopixel.hsl{necpixel.rgb({randint(e, 255), randint(e, 255), randint(s, 255)), 255, 58)}

strip.show(}
} else if (Meo data == 2} {

Tor {(let indexa = 8; indexd <= 43 inde=d++) {

strip.setPixelcolor{indexd, necpixel.rgh{randint{2, 255), rendint{2, 255}, rendint(2, 255}}}

strip.show(}

comtrol .waitMicros{188808)

strip.clear(}
1
} else if (Meo data = 3) {
neo watar()
1 else if (Mec data = 4) {

strip.showBarGraph(g, 255}

)
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4. Test Results :

We will control micro:bit smart car to move via app.

Enter Makecode online editor — Projecting Settings —
Name

P , enable “No Pairing....” (you could skip
| ( |N0 Pairing Required: Anyone can connect via Blueti

this step if you import test code directly)
Download code and turn on the switch at the back of micro:bit car. Then
control smart car via “keyes Bit Car” app

(How to download? How to quick download?)

9. Resources

https://fs.keyestudio.com/KS4014

Wiki page: https://wiki.keyestudio.com/Main_Page

Official website: https://keyestudio.com/
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