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1. Introduction

Have you wondered to learn programming or have your own programming robot? Nowadays, programming has
developed to a lower age group, and it will be a trend for everyone thanks to the spread of simple graphical
programming platforms, from micro:bit to Arduino and Raspberry Pi. Maybe you haven't heard of them before.
However, with the help of this product and tutorial, you can easily install a multi-functional programming car and

experience the fun of being a maker.

Micro:bit is a highly integrated microcontroller with powerful functions and small size. It is very suitable to be
applied in STEAM education for its functions to make robots, wearable devices and electronic interactive games via

the combination of code programming and graphical programming.

This Keyestudio 4WD Mecanum Robot Car V2.0 is a smart DIY car dedicated to micro:bit. The smart car consists of a
car body with extended functions, a PCB base plate with integrated motor drive sensors, 4 decelerating DC motors,
Mecanum wheels, various modules and sensors as well as acrylic boards. Therefore, you can easily assemble a cool
Mecanum wheel 4WD smart car by yourself, and then use Microsoft's online graphical programming platform Make
Code to program the micro:bit control board to control the car. In the process, you can not only experience the fun

of creation but enhance hands-on ability and learn programming skills as well.

MakeCode for micro:bit is the most widely used graphical programming environment on the micro:bit official

website. It is based on the graphical programming environment developed by Microsoft's open source project
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MakeCode. This graphical programming can also be converted to code languages, python and javascript language,
making it more accessible to learn programming. At the same time, MakeCode programming can be simulated or
programmed for actual electronic components.

For your convenience, source code has been provided in every project, as well as code programming steps and code

explanation in details. Hope you can better understand them.

2. Description

This product is a smart car based on Micro:bit. It integrates a host of functions such as ultrasonic following, line
tracking, infrared control as well as Bluetooth control. There is a passive buzzer to play music, 4 WS2812RGB LEDs to
display different colors, 2 seven-color lights to make direction lights for the car. This product uses two 18650 lithium

batteries for power supply.

When installing and disassembling the battery, please pay attention to the positive and negative poles of the
battery, and be sure not to reverse them. By the way, the motor speed of this product is adjustable.
In order to provide you with better experience, corresponding documents about installation and test code are also

provided.

3.Parameters

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

Operating voltage of driver board system: 5V
Standard operating power consumption: about 2.2W
Maximum power: 12W

Motor speed: 200RPM

® & 6 ¢ o o

Working temperature range: 0-50°C

& Size: 120*120*120mm

€ Environmental protection attributes: ROHS

Note: The working voltage of micro:bit is 3.3V, and the driver shield integrates a 3.3V/5V communication conversion

circuit.

4 Kit

# Picture Name QTY
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Acrylic Board T=3mm

Acrylic Board with Lego Holes

T=3mm

Motor Plate

Motor

23*15*5MM Fixing Board

Servo

Mecanum Wheels (A direction)

Mecanum Wheels (B direction)

keyestudio Micro: bit Expansion

Board
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BBaE

O micro:bit V2.0 Mainboard
10 micro:bit 1
(KS4034, KS4034F)
Keyestudio Mecanum Car Lower
11 1
Plate (include motor driver)
12 M3*20MM Dual-pass Copper Pillar | 4
13 4265c Lego Part 4
14 43093 Lego Part 4
[
15 Acrylic Gasket 1
16 m\\\m% MW% W?! M3*6MM Flat Head Screw 10
17 HC-SR04 Ultrasonic Sensor 1
18 M3*8MM Flat Head Screw 10
19 M3 Nickle-plated Nut 10
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20

M3*30MM Round Head Screw

21 o090 M2 Nickle-plated Nut
w‘,‘w‘..\,‘n?w.\,mwﬂiér m.myw:mm‘*‘w—mmmw.!;!
22 wmf, i M2*8MM Round Head Screw
TR
23 000 000 M1.4 Nickle-plated Nut
24 mm—— f" M1.4*10MM Round Head Screw
25 PR— M2.3*16MM Round Head Screw
Remote Control (KS4034F,
& KS4035F)
26 i
g Remote Control (without batteries)
(KS4034, KS4035)
-
27 - Plastic String 3*100MM
=
28 w USB Cable
3 HX-2.54 2P DuPont Wire
29
100mm
o XH2.54 5P DuPont Wire
30 —————————
100mm
31 Q— HX-2.54 4P DuPont Wire 50mm
HX2.54mm-4P to 2.54 F-F DuPont
Wire 150mm
33 —————— XH2.54 3P DuPont Wire 50mm
34 3*40MM Screwdriver
35 TT Coupling

www.keyestudio.com




keyestudio

‘MMW JMWW M1.2*5MM Round Head
36 g ]

s mie Self-tapping Screw

5.Preparations

5.1BBC Micro:bit

(1)What is Micro:bit?

Micro:bit is an open source hardware platform based on the ARM architecture launched by British Broadcasting
Corporation (BBC) together with ARM, Barclays, element14, Microsoft as well as other institutions. The core device is
a 32-bit Arm Cortex-M4 with FPU micro-processing.

It is just the size of a credit card but it's very powerful. The Micro:bit main board is equipped with a host of
components such as a 5*5 LED dot matrix, 2 programmable buttons, an accelerometer, a compass, a thermometer, a
touch-sensitive logo and a MEMS microphone, a Bluetooth module of low energy as well as a buzzer and so on,

making it empower to play a variety of sounds without external devices.

Moreover, this board supports a sleeping mode to lower power consumption of batteries and it can be entered if
users long press the Reset & Power button on the back of it.

Micro: Bit development board is easy to use and expand, the bottom gear design of the gold finger can be used to

interact with various electronic components via fixed alligator clip. It is capable of reading the data of sensors,

controlling servos and RGB lights and inserting an expansion board so as to connect various sensors.

Furthermore, it also supports a variety of codes and graphical programming platforms, and is compatible with
almost all PCs and mobile devices and a free-installation driver. It has high integration electronic modules and a

serial port monitoring function for easy debugging.

The board is widely used in programming video games, interactions between light and sound, robots controls,

scientific experiments, wearable devices as well as some cool inventions like robots and musical instruments.

(2) Layout
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Front

Micr? USB

Touch sensitive logo Microphone

- LED indicator
- Hole for microphone input

LED matrix 5x5
User buttons

Analogue/Digital I/O External supply

- Muxable to SPI, UART, 12C ( '@ - Regulated 3.3V inor
- Notched pads for crocodile clips G‘N battery out
- Holes for banana plugs T -t

Edge Connector

Power indictator USB activity indictator

Back

Battery connector
- JST connection for 3V

- use
“—BLE ANTENMA
# o = MICROPHOME
RESET /i
BATTERY—-

Nordic nRF52833 - Reset/power
* » ; button
< P
_pme o (D)
ST LSM303AGR S To re W e L " NXP KL27Z
| _|_ B - USB interface chip

For more information,please resort to following links:
https://tech.microbit.org/hardware/
https://microbit.org/new-microbit/
https://www.microbit.org/get-started/user-guide/overview/

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

(3) Pin out

.
a
BT .' ’- I\-/E(D )

SDA
—S 1 e

+3v3

L/°>° °

+3v3

P16
MOSI P15
miso SPI1 P14
ScK P13

ANALOG IN l a

Reserved: accessibility P12

BUTTON B = P11
LED Col 5 ANALOG IN P10

EY
P8

ANALOG IN II.

LED Col 2 B

BUTTON A P— E5
LED Col 1 ANALOG IN P4

1 ANALOG IN 'I:.

.—{ LED Col 3 HANALOGEN ]-“

Functions:

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

I1C P19 (SCL) , P20 (SDA)

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

PO, P1, P2, P3, P4, P10
frequently)
PWM (not
frequently P5. P6. P7. P8, P9, P11, P12, P13, P14, P15, P16, P19, P20
used)
P3(LED Col3), P4(LED Col1), P5(Button A), P6(LED Col4), P7(LED Col2),

Occupied

P10(LED Col5), P11(Button B)

Please browse the official website for more details: https://tech.microbit.org/hardware/edgeconnector/

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

(4) Notes for the Micro:bit V2 main board

a. It is recommended to cover with a silicone protector to prevent short circuit for its sophisticated electronic
components.

b. Its 10 port is very weak in driving since it can merely handle current less than 300mA. Therefore, do not connect it
with devices operating in a large current, such as MG995 servo 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 expansion board.

c. Itis recommended to power the main board via the USB interface or the battery of 3V. The IO port of this board is
3V, so it does not support sensors of 5V. If you need to connect sensors of 5 V, a Micro: Bit expansion board is
required.

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

e. Pin 19 and 20 can not be used as IO ports though the Makecode shows they can. They can only be used as 12C
communication.

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

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

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

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

www.keyestudio.com 10
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5.2.Install Micro:bit driver

Micro: Bit can be installed without the USB driver. However, if your computer fails to recognize the main board, you
can install the diver too.

B2 mbed_usb_2020_x64_1212.exe

3| microbit driver installation manual

Just enter the file folder = 2Micro: bit Driver

6.Keyestudio 4WD Mecanum Robot Car V2.0

It is a programmable car based on BBC micro:bit. It integrates a motor driver, a line tracking sensor and an IR
receiver into the base plate, which also contains an ultrasonic sensor, a servo, 2 seven-color lights as well as 4
WS2812 RGB lights. The wiring is not complicated and it has Lego jacks to facilitate connection with other peripheral
devices. Abundant hardware resources will enable you to master more knowledge and skills to create more

technological inventions.

6.1. Keyestudio 4WD Mecanum Robot Car V2.0

This car can help you to better learn how to use the Micro:bit and make electronic knowledge accessible to you.

Functions
Senso | Seven | Decelera | Serv | Ultras |Line |IR WS28 | Power
r -color [ ting DC|o onic Tracki | Recei | 12 switch
light | motor sensor | ng ver | RGB
Sens light
or
QTY |2 4 1 1 3 1 4 1

Note: the line tracking sensor, WS2812 RGB lights, IR receiver and motor driver are integrated in the base plate.

Pins:

Pin on Micro:bit Sensor

P10 P4 P3 Line Tracking Sensor
P14 Servo

P7 4 WS2812RGB Lights
PO IR Receiver

P15P16 Ultrasonic Sensor

www.keyestudio.com 11
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P19 P20 (I1C) 4 Motor drivers

P19 P20 (1IC) 2 Seven-color lights

Power supply and Battery
The keyestudio 4WD Mecanum Robot Car is powered by two 18650 batteries. The battery holder of the car is

compatible with any type of 18650 lithium battery (rechargeable). You can use a universal battery charger to charge

the 18650 lithium battery.

Note: This product does not contain batteries.

6.2. The Installation of Keyestudio 4WD Mecanum Robot Car V2.0

Part 1

Compo

nents
Needed

Acrylic Boards lUltrasonic Sensorl
i~ VY
]M1.4*10MM Round—head screws‘
M1. 4%10MM Round-head screws|
Installati
on

Diagram

www.keyestudio.com 12



keyestudio

Prototy
pe
Part 2
Compo
nents
Needed
Keyestudio Servo
X1
[} oo
M2%8MM Round-head screws M2 Nuts
X2 X2
[M2#8MM Round-head screws]
Installati
on
Diagram
. I
| .
@

www.keyestudio.com
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Prototy
pe
Part 3
Compo
nents
Needed Control horn(belong to servo)‘ }Acrylic Boards
M1. 2%5MM Round-head screws
Installati
on
Diagram

[M1. 245MM Round-head screws

www.keyestudio.com
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Prototy

pe

Part 4 (adjust the angle of the servo first)

Adjust
the
angle of
the
servo to
90

degrees

set servo to angle @

www.keyestudio.com
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Compon
ents

Needed

&

M2%4 Self-tapping Screws
(belong to servo)

X1

Installati
on
Diagram
(mind
the
installati
on
directio

n)

M2*4 Self-tapping Screws

(belong to servo) \g
|

Prototy

pe

www.keyestudio.com
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Part 5

Compon
ents
Needed
|PCB Bottom bOﬂI‘d| [Micro:bit Expansion Boardl
mlll TITY
| 8888
M3*20MM Dual-pass |M3*6MM Flat—head screws‘
Copper Pillar
, ' Y\—{MB*&IM Flat-head screws
: | SOl
Installati .
P L
on
Diagram
Prototy
pe

www.keyestudio.com
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Part 6

Compon
ents
Needed
Acrylic Boards |M3*8MM Flat-head screws]
Installati
on
Diagram
Prototy
pe

www.keyestudio.com
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Part 7

Compon
ents

Needed

\M3*30MM Round-head screwsi

M3 Nuts

Installati
on
Diagram
(mind
the
directio
n of the

motor)

Prototy

pe

www.keyestudio.com
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Part 8

Compon
ents

Needed

I Mecanum wheel

(<4

LLLS 1111

‘ TT Copper Coupler | |M2.3*16mm Round Head Screws‘

x4 x4

Installati
on
Diagram
(Pay
attentio
n to the
installati
on
directio
n of the
mecanu
m

wheel)

Prototy

pe

www.keyestudio.com
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Part 9

Compon
ents
Needed
eesese
‘Acrylic gasket}
eeee 111
4265¢ yellow LEGO parts\ \43093 blue LEGO technic pins
Installati
on
Diagram
Prototy
pe

www.keyestudio.com
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Part 10

Compon
ents

Needed

‘Micro :bit Board|

Installati
on

Diagram

Prototy

pe

www.keyestudio.com
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Wiring Diagram

The
wiring
of the

servo

Expansion Board

G

Vv

Yellow

P14

The
wiring
of the
ultrason
iC

sensor

Ultrasonic Sensor

Expansion Board

VCC

5V

www.keyestudio.com
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TRIG P15
ECHO P16
GND G

The
wiring
of the IR
receiver

module

Driver Board Expansion Board
GND G
5V 5V
S5 PO

www.keyestudio.com
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The
wiring
of the
RGB
Driver Board Expansion Board
GND G
oV 5V
54 P7
The
wiring
of
controlli
ng the
motor
and
seven-c
olor Driver Board Expansion Board
light SCL P19
SDA P20
5V 5V
GND G

www.keyestudio.com
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The
wiring
of
controlli
ng the
3-chann
el
line-trac
king

sensor

Driver Board

Expansion Board

S1

P10

S2

P4

S3

P3

GND

The
wiring
of the

power

supply

www.keyestudio.com
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The
corresp L 5 : : : : : : 7 ' 3
onding =l . 0% '
interfac | ‘}1 X - .
e of the on 23 = o o] “W: E |
motor
eccecece i
X X X XX
' X NN NN
The
installati
on of
the
battery

7.Get Started with Micro:bit

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

different system.

7.1 Write code and program

This chapter describes how to write program and load it to the Micro: Bit main board V2.
Please browse the link for more details:

https://microbit.org/guide/quick/

Step 1: Connect the Micro: Bit
Firstly, link the Micro: Bit main board with your computer via the USB cable. Macs, PCs, Chromebooks and Linux
(including Raspberry Pi) systems are all compatible with the Micro: Bit main board.

Note that if you are about to pair the board with your phone or tablet, please refer to this link:

www.keyestudio.com 27
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https:/microbit.org/get-started/user-guide/mobile/

Secondly, if the red LED on the back of the board is on, that means the board is powered. When your computer
communicates with the main board via the USB cable, the yellow LED on it will flashes. For example, it will flicker

when you burna "hex” file.

Then Micro: bit main board will display a driver named “MICROBIT(E:)” on your computer. Please note that it is not

an ordinary USB disk, as shown below.

| [ [} = | ThisPC — O »
Computer View 9
T G » ThisPC » w 0 Search This PC 2

. Enl y
#F Quick access Folders (7)

~ Devices and drives {3)

> O This PC
- en_windows_10_enterprise_ltzc_20 g, CD Drive (D:) VirtualBox Guest
= MICROBIT (E2) 1] ) hd Additions
- B Yl 0 bytes free of 56.9 MB
P Network MICROBIT (E:)
b £3.9 MB free of 63.9 MB
W
11 itermns = =

Step 2: Write programs

Access the link: https://makecode.microbit.org/, then click “New Project” , when the dialog box ‘Create a Project’
appears, input ‘heartbeat’ initandclick ‘Create v' to edit.

(If you are running Windows 10 system, it is also viable to edit on the Windows 10 APP, which is exactly like editing
in the website.

Link of the APP :
https://www.microsoft.com/zh-cn/p/makecode-for-micro-bit/9pjc7sv48lcx?ocid=badgep&rtc=1&activetab=pivot:

overviewtab
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BR Microsoft | micro:bit

New? Start here!

Start Tutorial

New Project

New? Start herel

Start Tutorial

Create a Project @
e o o ®

Give your project a name,

heartbeat ! o

My Projects  view a1

New Praject

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

'heartbeat’ program.

Here's a demo video(path): .../2. Makecode Tutoria\Makecode Code\Project 1: Heart beat\heartbeat. mp4

www.keyestudio.com 29



keyestudio

BB Microsoft | D micro:bit B JavaScript

= =1

© input

Variables

¢
B S R 4 N B Math
& Extensions

I W Advanced

" - Dg - ole o

Click “ JS JavaScript” , then we enable to find the corresponding program in JavaScript language, as shown below:

BB Microsoft | @ micro:bit

1 basic.forever(function () {
x basic.showIcon({IconMames.Heart)

i3 Basic 3 basic.chowIcon(IconMames.SmallHeart)
4
5

Variables
Math

Extensions

I W Advanced

I - Do

You also can click the “JS JavaScript” and slide the button to choose “Python” and you will find the corresponding

Python language program, as shown below:

& Blocks

e . 1 def on_forever():
2 basic.show_icon{IconMames.HEART)
#ii bas 3 basic.show_icon{IconMames.SMALL HEART)
O input 4 basic.forever{on_forever)
5
€ Mus
© Lad
aill Radio
 Loops
28 Logic
= Variables
B Math

+)

Extensions

I v  Advanced

" - DOg
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Step 3: Download Code

If your computer is Windows 10, you solely need to click the ‘Download’ button to download the program to your

micro: bit main board.

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

Click the ‘Download’ button in the editor to download a "hex" file, which can be read by the Micro: Bit main board.

Once the hexadecimal file is downloaded, copy it to your board just like the process that you copy the file to the USB

driver. If you are running Windows system, you can also right-click and select 'Send to — MICROBIT(E:)

the hex file to the Micro: Bit main board.

BB Microsoft | ©micro:bit

Input

Music

Variables
Iath

Extensions

S - - oole o

B M 5 | Downloads — O x
Home Share View 9
= v 4 l’ » This PC » Downloads v @ Search Downloads o
s+ Ouick access J microbit-heartbeat .hex
Ml Desktop # Open with
; Downloads + Ea Scan with Windows Defender...
E Documents + & Share
=/ Pictures 4 Give access to b
B This PC Restore previous versions
Send to > Bluetooth devi
s MICROBIT (E) _ B HetRaT fevies
Ciit | & Cornpressed (zipped) folder
i Network Copy I Desktop (create shortcut)
g‘;| Documents
Create shortcut e
=) Fax recipient
Delete ; o
1 Mail recipient
Rename
- MICROBIT (E:)
] : Properties i s =
1 itern 1 itern selected 630 K I Hoz &=

You can also directly drag the "hex" file onto the MICROBIT (E:) disk.
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AN = | Downloads — d .3

Home Share View 0

= w A l’ » This PC » Downloads w | 0 Search Downloads =

M Deskiop 0 Mame Date medified Type Size
& Downloads

|j microbit-heartbeat .hex 2020/7/15 1857 HEX File 631 KB

‘3 Documents

&= Pictures
G This PC

- MICROBIT (-,

i Network _|_+ Copy to MICROBIT (E}) |

v < >

liten 1 item selected 630 KB =

-'r ' ﬂ 5 | Downloads -~ O !
Home Share View &
<« « o & > ThisPC » Downloads w @ | Search Downloads 2o

s CQuick access J microbit-heartbeat .hex
I Desktop #
¥ Downloads %4 39% complete — X
El Documents 4
] Pictures i Copying 1 itern from Downloads to MICROEIT (E:)
38% complete n X
B ———
- MICROBIT (E:)
L~ ) More details
¥ Network
1itern  1item selected 630 KB f== &=

During the process of copying the downloaded hex file to the Micro: bit main board, the yellow signal light on the

back side of the board flashes. When the copy is completed, the yellow signal light will stop flashing and remain on.

Step 4: Run the program
After the program is uploaded to the Micro: bit main board, you could still power it via an USB cable or an external

power. The 5 x 5 LED dot matrix on the board displays the heartbeat pattern.

Power via USB cable Power via external power (3V)
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Caution:
When programming, the MICROBIT driver will automatically eject and return and your hexadecimal files will

disappear. And the board can only have access to hexadecimal files (hex) and won’ t save other files.

Step5: Other programming languages
Go to the link: : https://microbit.org/code/ for different programming languages or : https://microbit.org/projects/

to learn what you are interested.

7.2.Makecode

Access the link: https://makecode.microbit.org/, and enter the online editor of makecode or open the APP

makecode for micro:bit Windows 10.

BB Microsoft | micro:bit

Send messages with your
micro:bit

Start Tutorial

I+

My Projects  view 21

+

MNew Project

Click “New Project” , and input "heartbeat” in the dialog box, then click “create V" to enter Makecode editor,

as shown below:
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BB Microsoft | @micro:bit

>4 Logic

Variables
B Math A 2 (X

© Extensions

I W Advanced

B T B WEBA
FRAF T H
. e

neart beat

113 + H}‘J—jzj: s

“_77 é’fﬁlj\ R

There are blocks “on start” and “forever” in the code editing area.
When the power is plugged or reset, “on start” means that the code in the block only executes once, while “forever”

implies that the code runs cyclically.

7.3.Quick Download

As mentioned before, if your computer is Windows 10 and you have downloaded the MakeCode APP for micro:bit,
then the code can be quickly downloaded to the Micro: Bit main board by clicking ‘Download’ button.

While it is a little more trickier if you are using a browser to enter Makecode. However, if you use Google Chrome for
Android, ChromeOS, Linux, macOS and Windows 10, the process can be quicker too.

We use the webUSB function of Chrome to access the micro USB hardware device.

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

Device pairing:
Connect micro:bit to your computer by USB cable.

Click “.." beside to “Download” and tap “Connect device” ;
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BB Microsoft | ©micro:bit

Radio
Loops
Logic
Variables
Math

Extensions

Advanced

W
2 © Connect device f-memi==—

B Download as file

@ Hslp

B Download 223 ]_ Sl ﬂn m

Click “Next” ;

forever
=== Basic

@ Input

. "
show icon 33832 =
t

Connect your micro:bit...

First, make sure your microchit is
connected to your computer with a USB
cable.

ﬁ D{‘.IWTHBad s heartbeat E (n] e

Click “"Next” again
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Pair your microcbit 1o the computer by
galecting 'BBC microchit CMSIS-DAF or
‘DAPLink CMSIS-DAF from the popup

that appears after you press the ‘Next’
button below.

Then select the corresponding device and click“Connect”. If no device shows up for selection, please refer to the link:

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

And for updating the firmware of the Micro:bit: https://microbit.org/guide/firmware/ .

If the links are too troublesome for you , then you can also turn to our ‘Troubleshooting Downloads with

WebUSB.pdf”

; : (5] Reading list
makecode.microbit.org wants to connect ) i

Click “Done” to finish the pairing.
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an start forever

¢ Connected to micro:bit

Your microzbit is connected! Pressing
‘Download’ will now automatically copy
your code to your micro:bit.

If you need to unpair this micro:bit, you
can do so through the ", menu next 1o
the TDownload button

B Download | ' hearthast
BB Microsoft | @ micro:bit B JevaScript  a

&9 Music

B W o« u ' Loops
x:

Variables

]

kath

I s Advanced

s - Do - el o

Download Program

After pairing, click “download” to directly download the program to the board. If it is successfully downloaded, the

o o -
icon_willshiftto & .
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BR Microsoft | ©micro:bit B JavaScript W

LLL]
L1}
LLI
=

ripiut

Music

A D@

Led

Radio

Loops

=
&
B Q

Logic

Variables

Math

]

Advanced

—
<

s vomieces - [N - 1 T - -1

7.4.Makecode Extension Libraries

We have made a makecode extension library for this Mecanum robot car V2.0

Add an extension library of the Mecanum robot car V2.0
Please follow the following steps to add extension files:

Open Makecode to enter a certain project—click the gear-shaped icon(for setting) in the upper right corner—

choose “Extensions” ;

BR Microsoft | Emicrozbit P JavaScript W

Search. Q = Project Settings

222 Basic forever & Extensions

© Input © Connect device

@» Music 8 print...

O Led ¥ Delete Project

.all Radio

o — % Language

% Logic High Contrast On

= “laricilier Green Screen On
BEEDR| (2= | Math © Report Abuse .

€ Extensions —

I v Advanced About...

TN - Do

Or click “Extensions” , as shown below:
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.M[cmsoft | (D micro:bit B JavaScript W

& Loops
> Logic
Variables

E Math

NN - Do

Input the link __ https://github.com/keyestudio2019/mecanum robot v2.git
to search;

Tap the searching result “MecanumRobotV2" to download and install it, This process may take a few seconds.

€ Go Back S ?
——ms-{  hitps://github.com/keyestudio2013/mecanum_robot_v2 git Q > il
Lights and Display Software Science Robotics Gaming Netwarking
Home X Import File
mecanum-robot
keyestudio mecanum robot for
microbit
User-provided extension, not
endorsed by Microsoft. Leam More

After the installation, you can find the extension files Mecanum RobotV2 and IrRemote on the left side.

And extension file Neopixel is also installed.
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BE Microsoft | @ micro:bit BB JavaScript  w

= Variables

s B Math

= MecanumRobotV?

<.s Neopixe

© Extensions

I v Advanced

ﬂMicroscft | ) micro:bit

Motor

Motor Upper left = rum Forward = 5peed:°l

il Radio

Loops
led
Logic '

Variables Left * Colorful LED turn ON +

Math

DERE I 8 Q

s!tsnmhmgleo

Neopixe

o o

Extensions Sensor

Left * LineTracking

ltrasonic

BE Microsoft | micro:bit

Neopixel
g% Basic
set strip v to MeoPixel at pin PA = uith@mlsas RGE (GRS format) v
Input

Music range * to  strip ~ range from o with o leds

strip = sburainbufﬂ-otn

strip * show color red ¥

strip = shmbu-p-aphﬂonpta@

'_
1]
[N

-
w
=3
=)

strip * show

strip v clear

i) D OE X Qo

hoe o satoration o luminosity o

Extensions strip * shift pixels by o

Advanced

strip * rotate pixels by o

=N - OO T

Note: The extension files added are only available for this project. Therefore, when you create a new

MecanumRobotV2 project, you will need to add these extension files again.

Update or delete the MecanumRobotV2 extension files:
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Please follow the following steps to update or delete extension files:

Click "Js JavaScript" to change to textual version:

BR Microsoft | @ micro:bit locks B JavaScript

©Q input
@ Music
O led

.iE E

.l Radio

LoOpS

8 Q

[ ]
B
|
{ }
9 B o

r Neopixe

@ Extensions

I v Advanced

NS - 0o - le o

Click the “Explorer” on the left side:

BE Microsoft | @ microzbit

= 1 basic.forever(function () {
2

£2 Basic 3P

© Input *

&9 Music

O |=d

il Radio

© Extensions

I ' Advanced

NS - 0o - -l o

You can find these added files in the list;

Click the dustbin icon beside the file to delete the MecanumRobotV2 file and tap the refresh icon to update it.
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BB Microsoft | ©micro:bit

basic.forever{function () {

1
2

&= Basic 3
a

© Extensions

I % Advanced

[El5]

7.5.Resources and Test Code

Download link: https://fs.keyestudio.com/KS4034-4035
Once downloaded and unzipped, a file named KS4034(KS4035) Keyestudio Micro bit 4WD Mecanum Robot Car Kit

V2.0 will lie in sight.

Open it, as shown in the figure below:

1. Z%=Microbit JKEh 5/20/2021 5:59 PM File folder
2. Makecode 28 TG/ 2021 256 PM File folder
3. Python 28 7/9/2021 2:53 PM File folder
4, WA EFT Microbit E{& 5/20/2021 5:57 PM File folder
5. MAINTENANCE ST SRR 7/9/2021 2:48 PM File folder
6. {H WebUsB #HT FEREIETSEEE: 7/9/2021 2:48 PM File folder
7. Cool Term B0 52072021 5:07 PM File folder

7.6.Import test code

We provide hexadecimal code files (project files) for each project. The file contains all the contents of the project and
can be imported directly, and you can manually drag the code blocks to complete the program.
For simple projects, dragging a block of code to complete the program is recommended. For complex projects, it is

recommended to conduct the program by importing the provided hexadecimal code file.

Let's take the "Heatbeat" project as an example to show how to load the code.

Open the Web version of Makecode or the Windows 10 App version of Makecode then click “Import” .
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BB Microsoft | D micro:bit

Send messages with your
microchit

Start Tutorial

My Projects  view 41l ———mm] 1 import

)

Click “Import File" ;

Import (%]

Import File... Import URL...

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

Your GitHub Repo...
Clone or create your own

GitHub repository

Open .mked or .hex file (%)

Sefect a mked or hex file to open.

Mo file chosen

folr can impaert files by dragging and dropping them anywhere in the editor!

Select “.\2. Makecode Tutorial\Makecode Code\Project 1: Heartbeat\Project 1: Heart beat.hex” , then click “Go

ahead” .
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Watch Playlis
Open .mkcd or _hex file

Select a miked or _hex file to open.

Choose File | Mo file chasen

MNew Project

Open .mked or .hex file

Select a_miood or hex file to open.

| Choose File | Project 1: Heartbest hex

¢ Cpen
“— w « Makecode Code » Project 1! Heartbeat (W] £ Search Project 1: Heartbeat
Organize * Mew folder =l il | 0
& Downloads # »
E] Documents o
[&]| Pictures g
@ OneDrive
; heartbeat.mp4 Project 1:
&3 This PC Heartbeat.hex
_J 3D Objects
! Desktop » 9
File name: v| | AiFilg v|

Cancel

In addition to importing the provided test code file into the Makecode compiler above, you can also drag them to

the code editing area of the Makecode compiler, as shown in the figure below:
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Home Share View

= v A “« Ma.. * Projec.. w |

N

# Quick ar
I Des o
-‘ Don

E] Dioc o

SET heartbeat.mp4 Project 1: | i
[=] Pici # Heartbeat.hex " . Loy

@& OneDriv

3 This PC
B30
[ Desktc
E] Docun
-‘ Downl {7 Meopixel
J" Music 0 Extensicns
[&=] Picture
B videos
s Windo
- DOftwE

W |
. Pick 2 name
2iterns 1 item selected 1.42 MB Bz [[=] ! En

After a few seconds, it has done.

.Micrnsnl"t | D micro;bit I JavaScript

| & MecanumRoboty2

=" |fRemois

' Advanced

& Led

.all Radic

B @ = = ' Loops
35 Logic

= \ariables

B Math

I s Advanced

o vomioss - [RCRT = | o - el o

Note: If your computer system is’ t Windows 10, the pairing cannot be done via Google Chrome. Therefore, digital
or analog signals of sensors and modules cannot be read. However, we can use the CoolTerm software to read the

serial port data. Next chapter is about how to install the CoolTerm.

7.7.Install CoolTerm

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

Download CoolTerm program: https://freeware.the-meiers.org/
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After downloading, we need to install CoolTerm program file, and we take PC Window system as an example.
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(1) Choose “win” to download the zip file of CoolTerm

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

CoolTerm

o Win
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 5314 KB
%] mevepl120.dIl 2019/4/314:33 Application extension 645 KB
{:l rmsvep140.dll 2019/4/3 14:33 Application extensicn £25 KB
i:l msver120.dll 2019/4/3 14:33 Application extension 241 KB
|:| ReadMe.txt 2019/5/18 20:35 Text Document 31 KB
vecorlib140.dll 2019/4/3 14:33 Application extension 387 KB
ij veruntime140.d11 | 2019/4/3 14:33 Application extension 28 KB
D Windows Systemn Requirements. b 2018/1/7 14:29 Text Document 1KB
|:| XojoGUIFrameworked.dll 2019/4/3 14:33 Application extensicn 30,801 KB

(3) Double-click # coolTerm.exe

connected to the computer.)

j f Untitled 0

File Edit Connection

View Window Help

@

Mew Open Save

K

Connect: Disconned

b ¢

Clear Data

% =

Options | View Hex

Help

COM1B /9600 8-N-1
Disconnected

b

) R

& FIS. & DR

@CTE @D3R @R

@ DcD

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

HEX

&l ¢ @ o

Clear Data

Mew Open Save | Connect Disconnect Options | View Hex | Help
D Opens up a new Terminal
MNew
EHia
DH Opens a saved Connection
pen
Saves the current Connection to disk
Save
P 4 . .
W Opens the Serial Connection
Connect
@ Closes the Serial Connection
Clears the Received Data
Clear Data
;?@ Opens the Connection Options Dialog
ptions
Displays the Terminal Data in Hexadecimal
HEX
i Format
el Displays the Help Window
Help

8. Projects

(Note: project 8.1 to 8.12 are basic courses conducted with the built-in sensors and LED dot matrix of the Micro:bit

main board V2, while project 8.13 to 8.20 are extended courses)

Project 1: Heart beat

1. Description
This project is easy to conduct solely with a micro:bit main board, a micro USB cable and a computer. The micro:bit

will display a “flickering heart” pattern. This experiment serves as a starter for your to entry to the magical world
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2. Preparation
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A. Attach the micro:bit main board to your computer via the USB cable

B. Open the Web version of Makecode.

Import Hex profile (How to import?)

Click “New Project” to drag blocks step by step

=)
] E =
|
- &
||
]
- |
¥
B EEERE E B B B E = e
My Projects View Al ——=p| L import
& \
Mew Project
3. Test Code
Route to get test code (How to load?)
File Path File Name
Type
Hex .\2. Makecode Tutorial\Makecode Project 1:
file Code\Project 1: Heartbeat Heartbeat.hex

Or you could edit code in the editing area.
Go to “Basic” — “show icon” .
Copy it again and place it into “forever” block.

Click “®" to select “Ed" .

Complete Program:
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“on start” : command block runs once to start program.
The program under the block “forever” runs cyclically.
LED dot matrix displays “e”

LED dot matrix shows ﬁ

©® £ 5 Microsoft

1 basic.forever{function ()} {

2 basic.showIcon(Iconhames.Heart)
szz Basic 3 basic.showIcon{IconNames.SmallHeart)
(= Input 4 1)

5

4. Test Result
Download code to micro:bit and keep the USB cable connected. The LED dot matrix will display ® and &4
ceaselessly.
(How to download? How to quick download?)

If the download is not success, try to disconnect the micro:bit from your computer and then reconnect them and

reopen Makecode to try again.

Project 2: Light A Single LED

1. Description
The LED dot matrix consists of 25 diodes arranged in a 5 by 5 square and placed at the intersection of row lines (X)
and column lines (Y). We can control one of the 25 LEDs by setting coordinate points. For example, the first LED sits

in the first line is (0,0) and the third LED positioned in the first line is (2,0) and others likewise.
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2. Preparation
A. Attach the micro:bit main board to your computer via the USB cable

B. Open the Web version of Makecode.

Import Hex profile (How to import?)

Click “New Project” to drag blocks step by step

3. Test Code

Route to get test code (How to load?)
File Path File Name
Type
Hex .\2. Makecode Tutorial\Makecode Code Project 2: Light A
file Single LED.hex

Or you could edit code in the editing area.

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

on start

B. Put it into the “on start” block, and click the drop-down triangle button to select “true” .| EFFESTE I

C. Enter “"Led” — "toggle x 0y 0” block, and drag it into “forever” , then alter “x 0" into “x 1" .

forever

forever

A . B - ) block, and set to delay

"

D. Enter "Basic” — “pause (ms) 100" from , then move it to the

forever

500ms.

pause (ms) Rl

forever

T

pause (ms) W

E. Duplicate code string once and place it into “forever” block.

pause (ms) BRI

F. Enter "Led” , and drag “plotx 0y 0" into “forever” block, then alter “"x 0y 0" into "x3y4" .
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pause (ms) Wl:i:Ead

pause (ms) RN

ot @)+ @

G. Replicate “pause (ms) 500" once and place it into “forever” block.

forever

pause (ms) RN

S84 -

keyestudio

H. Click “Led” — "“unplotx 0y 0" and setto “unplotx3y4” then copy “pause (ms) 500" block once, and place it

into “forever” block.

forever
pause (ms) R E
pause (ms) WL

po < @) 1 @

pause (ms) LR

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

led enable true ¥
Turn on LED dot matrix.

The program under the block “forever”  runs
torever

cyclically.
Toggle the LED brightness at coordinate point “x
1y0”.

500 w

Toggle the LED brightness at coordinate point “x
1y0”.

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

Delay in 500ms

Turn off the LED at coordinate point “x3 y4”.

Click “JavaScript” to switch into corresponding JavaScript code:

1 1led.enable(true)
2 basic.forever(function () {
z2z Basic 3 led.toggle(1l, @)

Earch..

D

® Input 4 basic.pause{52a)
5 led.toggle{l, @)

&0 Music a basic.pause(58a)

© Led 7 led.plot(3, 4)
8 basic.pause(38a)

il Radio 9 led.unplot{3, 4}
18 basic.pause{58a)

' Loops 13

22 Logic 12

4. Test Result
After uploading the test code to micro:bit main board V2 and powering it via the USB cable, the LED in (1,0) lights up
for 0.5s and the one in (3,4) shines for 0.5s and repeat this sequence.

(How to download? How to quick download?)

Project 3: 5 x 5 LED Dot Matrix
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Dot matrix is very commonplace in daily life, which has 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 contains 25 Diodes. Previously, we have succeeded in controlling a

certain LED via its position point. Supported by the same theory, we can turn on many LEDs at the same time to

showcase patterns, digits and characters.

What" s more, we can also click” show icon “ to choose the pattern we like to display. Last but not the least, we can

design patterns by ourselves as well.

2. Preparation

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

B. Open the Web version of Makecode.

3. Test Code

Test Code1:

The route to get test code (How to load?)

File Path File Name
Type
Hex .\2. Makecode Project 3: LED Dot
file Tutorial\Makecode Code Matrix-1.hex

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

Enter “Led” — "more” — “led enable false” n and place it into “on start

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

led enable true ¥

Click “Led” , and move “plotx 0y 0" into “forever” , then replicate “plotx 0y 0" for 8 times, respectively set to

llX 2" y OII , llX 2" y 1" , llX 2" y 2" , llX 2" y 3" , uX 2" y 4" , uX 1" y 3"

www.keyestudio.com

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

53



keyestudio

forever

plutxoyo
plntx°y°
plntxoya
plutxoyo

plutxoya
plntxoyo
plntxoyo
plutxoyo
plutxoyo

Complete Program:

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

led enable true * to start program.

forever Turn on LED dot matrix.

plot x

L

plot

L3
b

The program under the block “forever”

plot

L3
Yl

runs cyclically.

plot

]

L3
el

b

b

Toggle the LED brightness at coordinate
plot point “x2, y0", "x2,y1", "x2,y2",

p]nt MX 2’ y 3" , llX 2’ y4n , IIX 1 , y 3" , MX O,

L3
e

plot y2", "x3, y3" and “x4, y2"

L3
b

]

plot

s

plot

]

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

1 1led.enable(trus)
2 basic.forever({function () {
sz Basic 3 led.plot(2, @)

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

@ Music : led.plot(2, 3)

© Led 7 led.plot(2, 4)
& led.plot(1l, 3)

.all Radio ] led.plot{@, 2)
18 led.plot(3, 3)

it 2 11 led.plot(4, 2)

X5 Logic 12 3]

e 13

= Variables

www.keyestudio.com



keyestudio

Code 2:
The route to get test code (How to load?)
File Path File Name
Type
Hex .\2. Makecode Project 3: LED Dot
file Tutorial\Makecode Code Matrix-2.hex

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

Enter “Basic” — “show number 0” block,

n nu
1

Duplicate it for 4 times, then separately set to “show number 1

4" | "show number 5" .

on start

show number ‘II'
show mumber 'E"

show number ‘El'

show number 2

" nu
1

show number 3

" "
1

show number

Click “Basic” — “show leds"” , then put itinto “forever” block, tick blue boxes to light LED and generate “l” pattern.

forever

show leds

Move out the block “show string”

forever

show leds

S a

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

www.keyestudio.com

“forever

“block

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

block
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forever

show leds

S

- =
show icon sm===
L

Enter "Basic” — “show arrow North” and leave itinto “forever” block, then replicate “show arrow North” for

3 times, respectively set to “North East” , “South East” , “South West” , “North West" .

forever

show arrow North East =

show arrow South East =

show arrow South West =

show arrow North West =

Click “Basic” and drag the block “clear screen” into “forever”

forever

show leds

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

show arrow North West =

clear screen

Drag “pause (ms) 100" block from “Basic” block and set the delay to 500ms, then place itin “forever” below “ block.
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forever

show leds

show arros North East =
show arroW  South East =
show arrow  South West =
show arrow  North West =

clear screen

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

show number o
show number o
show number o
show number °

DR o Dot matrix shows the "|" pattern

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

Under the block “forever”, program runs cyclically.

Dot matrix scrolls to show “Hello!”

“&@" is shown on dot matrix

forever

show leds

LED dot matrix displays “North East” arrow.

The "South East” arrow shows up on LED dot

2ED matrix
L
SR SEAng The "South West” arrow appears up on LED
Stem dia ':::' = dot matrix

shoW arrow MNorth East = . .
The “North West” arrow is displayed on LED

show arrow South East =

dot matrix

show arrow South West =

show arrow MNorth West =

Clear the screen

clear screen

Ji

Delay in 500ms

Select “JavaScript" and “Python” to switch into JavaScript and Python language code:
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® & 5 Microsoft

basic.showNumber{l)
basic.showNumber(2)
basic.showNumber(3)
basic.showMumber(4)
basic.showMumber(s)
basic.forever{function (} {
basic.showleds(®

|
-
(]
[t=]
fod
[SURE L I
et
Ho-
o
+

Variables

[
=Y

basic.showString("Hello!")
basic.showIcon(Iconhlames.Heart)

it
wn

Math

et
o

basic.showArrow(ArrowNames.NorthEast)

< H

[y
|

basic.showfrrow(Arrowhames . SouthEast)
basic.showfrrow(Arrowhames . Southiest)

Advanced

I BN $ [T s
s 1T Lia
QL A DO @ ¢
= . m o
a
- N = fua] T
(=] ax it ;i' -,_—_:: [+t
= | B R A |l
mo o |
i
[i= TN = I -+ RS TR T 1 5 BT A Y Y 5 Y
T
- fRe -l -
-
i

it
[

15 basic.showArrow(Arrowiames . Northidest)
28 basic.clearscreen()

21 basic.pause(58a)

23 1)

23

4. Test Result

Upload code 1 and power the board , we will see the icon

Upload code 2 and plug micro:bit in power, Micro: bit starts showing number 1, 2, 3, 4, and 5, then cyclically

display“, “Hello!" , H H n n and Hpatterns.

(How to download? How to quick download?)

Project 4: Programmable Buttons

1. Description

Buttons can be used to control circuits. In an integrated circuit with a push button, the circuit is connected when
pressing the button and but after release, it will break again.

Both ends of the ... button 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 two mountains.

The internal structure of the button is shown as follows: before pressing the button, 1,2, 3 and 4 are turned on.
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However, 1, 3 or 1, 4 or 2, 3 or 2 and 4 are disconnected, which is only enabled when the button is
:.-'- .1 .". | -:_.;"':-_:l

pressed. T

Micro: Bit main board boasts three push buttons, two are programmable buttons(marked with A and B), and the one
on the other side is a reset button. By pressing the two programmable buttons can input three different signals. We
can press button A or B alone or press them together and the LED dot matrix shows A,B and AB respectively. Let" s

get started.

2. Preparation
A. Attach the micro:bit main board to your computer via the USB cable

B. Open the Web version of Makecode.

3. Test Code
Test Code 1:
Press buttons on micro:bit, micro:bit will display character strings.

The route to get test code (How to load?)

File Path File Name

Type
Hex A2 Makecode | Project 4 : Programmable
file Tutorial\Makecode Code Buttons-1.hex

Or you could edit code step by step in the editing area.
Delete “on start” and “forever” firstly, then click “Input” — “on button A pressed”

A. Click "Basic” — “show string” ;

on button A+ pressed

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

on button A+ pressed

once, tap the drop-down button “A" to select “B” and modify character “A"

on button B * pressed
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on button A - pressed

show string o

once, and pull down the triangle button to select “A+B"” and “show string

on button A+B * pressed

show string m

Complete Code:

Press button A on Micro: bit

on button A * pressed

main board

shustatelng o Show the character “A”

on button B ¥ pressed Press button B on Micro: bit
Skt SteTug o main board
Show the character “B”

Press button A and B at same

on button A+B * pressed

show string m

time

Display the character "“AB"

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

0 & avown

T a 1 dinput.onButtonPressed{Button.A, function () {
2 basic.showString("a™)
£ Basic 3 )
® Input 4 dnput.onButtonPressed{Button.AB, function () {
5 basic.showString("4B")
& Music & 1)
© Led 7 input.onButtonPressed(Button.B, function () {
8 basic.showString(“B")
.all Radio 5 1)
™ loons a
Code 2:
The route to get test code (How to load?)
File Path File Name
Type
Hex .\2. Makecode Project 4: Programmable
file Tutorial\Makecode Code Buttons-2.hex

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

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

on start

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

kkkhkkkhkkhkkkhkkhkhkhkhkhhhkhkhkhkkhkhhkhkhhhhkhkhhhhkhkhrkhkhkhkhhkhkhkkhkhkkhhkhkhkkhkkhkhkkhkkkhkkhkkkhkk

"

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 “setitem to 0" into

“on start” block.

on start

led enable  true *

set  item * to a

kkkhkkkhkkhkkkhhkhkhkhkhkhhhkhkhkhhhkhkhhkhkhhhkhkhkhhhhkhkhrkhkhkkhhkhkhkkhkhkkhhkhkhkkhhkkhkkhkkkhkkhkkkikk

A. Click “Input” — "on button A pressed” .

B. Go to “Variables” — " changeitemby 1 ”

on button A * pressed

C. Place itinto “on button A pressed” and 1 is modified into 5. [EESESSEIETREEI. o

kkkkkkhkkhkkkhkkhkkkhkkhkhkkhkhkhhhkhkhhkhkhhkhkkhkhkhkhkhkhkkhkhhkhkkhkhkkhkkhkhkkhkkhkhkkkhkkhkkkkkhkkkikxk

on button A * pressed

Duplicate | ——, o code string once, click the drop-down button to select “B” , then set 5 to

on button B * pressed

change item * by e

kkkkkkkkkkkhkkhkkhkhkhkhkhkkhkhkhhhkhkhhkhkhhkhkkhkhhkhkkhkhkkhkhhkhkkhkhhkhkkhkhkkhkkhkhkkkhkkhkkkhkkhkkkhkkkhkkkxk

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.
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forever

plot bar graph of item =

up to @

kkkhkkkhkkhkkkhkkhkhkkhkhkhhkhkhkhhkhkhhkhkhhkhkhkhkhhkhkhkkhhkhkhkhhkhkhkkhkhhkhkhkhkhkkhkhkhhkkhkhkkhkkkhkkhkkkhkkk

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

n " n

B. Keep “=" into “true” boxandsetto “>

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 O into 25.

forever

plot bar graph of

up tua

kkkhkkkhkkhkkhhkhkhkkhkhkhkkhkhhhhkhkhhkhkhhhhkhkhhhhkkhhkhkhhkhhkhkhhkhkhkhhkhkhkhkkhkhhkhkhkkhkkhkhkkhkkkhkkkk

if item * > e then

(7) A. Replicate code string[ S (25 ) once
C

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

if item = > e then

C. Leave it beneath USRI e code string.

O

plot bar graph of item =

S
if item v 3w @ then

set item = to @
®

if

set item = to o
®

Complete Program:

www.keyestudio.com
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"on start”: command block runs once
on start

e enible. G to start program.

set ditem* to o Turn on LED dot matrix

Set the initial value of item to O

on button A ™ pressed

change item * by o

Press button A on Micro:bit board

Change item by 5

on button B ¥ pressed Press button B on Micro:bit board
change item * by e Change item by -5

The program under the block “forever”
forever

runs cyclically.Light on LED in dot
plot bar graph of ditem =

e @ matric to draw bar graph, light up up to

if item * > w a then 25 LEDs
5 [ e If item is greater than 25
® Then set item to 25

if item * L w o then . .
If item is less than O

set  ditem = tuo

Then set item to O

Click “JavaScript" to switch into JavaScript code:

Seainh. a 1 input.onButtonPressed{Button.&, function () {
2 item == 35

£== Basic 3 3

@ Input 4 input.onButtonPressed(Button.B, function () {
5 item += -5

& Music 6 })
7 let item = @8

i) Lew 8 led.enable{trus)

.l Radio 8 basic.forever{function ()} {
18 led.plotBarGraph(

C Loops 11 item,

X Logic 12 25

- \ 13 b

== Varabics 14 if (item > 25) {

E Math 15 item = 25
16 1

I w Advanced 17 if (item < @) {

18 item = @
19 }
28 3
21

4. Test Result

www.keyestudio.com



keyestudio

After uploading test code 1 to micro:bit main board V2 and powering the board via the USB cable, the 5*5 LED dot

matrix shows A if button A is pressed, B if button B pressed, and AB if button A and B are pressed together.

After uploading test code 2 to micro:bit main board V2 and powering the board via the USB cable, when pressing
the button A, the LEDs turning red increase by 5 while when pressing the button B the LEDs turning red reduce.

(How to download? How to quick download?)

Project 5: Temperature Measurement

1. Description

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

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

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

2. Preparation

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

B. Open the Web version of Makecode.

3. Test Code
Test Code 1:
Micro:bit detects temperature

The route to get test code (How to load?)

File Path File Name
Type
Hex |.\2. Makecode | Project 5 : Temperature
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file Tutorial\Makecode Code Measurement-1.hex

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

Place itinto “on start”

serial redirect to USB

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

Move it into “forever” block

serial write value o = o

Go to “Input” — “"temperature(°C)”
Place it into 0 box

Change x into Temperature

serial write value = temperature (°C)

Move “pause (ms) 100” from “Basic” block and place it in the “forever” block, and set the delay to 500ms.

serial write value = temperature ("C)

—_—

Complete Program:

www.keyestudio.com
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serial redirect to USB

serial write value = temperature (°C)
-

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

Serial redirect to USB

The program under the block “forever” runs cyclically.

Serial writes Temperature

Delav in 500ms

Click “JavaScript" to view the corresponding JavaScript code:

S a 1 serial.redirectToUSB()
2 basic.forever{function (} {
S22 Basic 3 serigl.writeValue (" Temperature”, input.temperature())
@® Input 4 basic.pause(58a)
5 1)
ﬁ 5'1-'1...-\:-_, (3]

Download code 1 to micro:bit board and keep USB cable connected, then tap the button [{_-stow console bevce J:

( How to quick download?)

O

21 |

A

W
i Show console Simulator

r

Temperature data is shown below:

www.keyestudio.com



keyestudio

omicro:bit  # Home

& Go back Device mE £h

600

T

600

i Show console Simulator

ud Show console Device

Temperature: 35

58 Temperature:35
19 Temperature:3&6
16 Temperature:37

Through the test, the room temperature is 35°Cwhen 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:

File Edit Connection View Window Help

s IE.- ;h i @ 5 p
i HE®
L EH & & X | &
Mew Open Save | Conpect [Disconnect | Clear Diata || Options || View Hex | Help
Connection Options (Untitled )
Serial Port ' -_ Serial Port Options
[ TEFMIng Port: )
Receive ot COM19 -
Trgnsmlt Baudrate:
Miscellanecus
Data Bits: g v
Paritj,.r: none 24
Stop Bits: 1 ~

Flow Control: [ ]CTS
[ |DTR
[ ]*OM

Software Supported Flow Control
Block Keystrokes while flow is halted

Initial Line States when Port cpens:
(@) DTR On () DTR Off

(® RTS On (") RTS Off

!
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#F Untitled 0 == O F4
File Edit Connection View Window Help

&l ¢ ® | X (%]~ @

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

Connection Options (Untitled_0)

[ Serial Port Serial Port Options
Terminal T i3
Receive el | ComM1e s | |_*|
Transmit
Miscellaneous Baudrate: 9600 i
Data Bits: x
: 1200
Parity: 1800
: 2400
Stop Bits: 3600
4300
Flow Control: 7200
SO0
14400
19200
28300
Software Supg 38400
Initial Line States| Cyctom...

(@) OTR. On (") DTR. Off
(®) RTS On (") RTS Off

Re-5can Serial Ports |

| Caneel ||| oK |

# Untitled 0 * = O X
File Edit Connection WView Wind Help

@8 ® X ||~ @

Mew Open Save | Connect |Dizconnect | Clear Diata | Options | View Hex | Help

COM'IE!'I'ISZE‘]P-N-'I & TX e RS &) UTR &) DCD
Lisconnected & RX g CTS &g DER &g Rl

|
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oF Untitled 0

- B X ‘
File Edit Connection View Window Help
: —
&8 ¢ # X % - O
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

| COM16 /115200 §-N-1

Connected 00:01:48

v

® 7. ©RIS & DIR @ DCD
@r @cs @OSR @R .

Code 2:

Micro:bit display different pictures by temperature(the temperature value in the code could be adjusted).

The route to get test code (How to load?)

File Path File Name
Type
Hex file .\2. Makecode Project 5: Temperature

Tutorial\Makecode Code

Measurement-2.hex

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

You could set temperature based on real situation.

Click “Led” — "more"” — “led enable false” into "on start” , click drop-down triangle button to select “true”

led enable true ¥

kkkkkkhkkkkkhkkhkkkhkhkhkhkkhkhkhkhkkhkhhkhkhhkhkkhkhhkhkhkhkhkkhkhhkhkkkhkkhkkkhkkhkkkhkkkhkkkk

A. Go to “Logic” — “if.true..then...else” and "=

B. Move “if..true...then...else”

forever

n n

block;

n n

into “forever” block, then place "=

www.keyestudio.com
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kkkhkkkhkkhkkhkkhkhkkhkhkhhkkhkhhhhkhkhhkhkhhhhkhkhhhhkkhhkhkhhkhhkhkhhkhkhkhhkhkkhhkhkhkkhkhkkhkkhkhkkhkkkhkkkk

A. Change "=" into "2"
B. Go to “Input” — "temperature(°C)”

C. Change 0 into 35.

forever

if temperature (°C) Ed e then

kkkhkkkhkkkkkhkkhkhkhkhkhkkhkhkhhkhkhhkhkhhkhkhkhkhhkhkhkkhkkhkhhkhkkhkhkkhkhkkhkkkkkhkkkhkkkxk

Tap "Basic” — “showicon” , copy it once and lay down them under the “if..then” and else blocks, then click the

drop-down triangle button to select “f4" .
forever
if temperature (°c} & e then
show. Eron -

else

] -
n

show icon

C]

“on start” : command block runs once

on start

led enable true ¥ to start program.

Turn on LED dot matrix

forever

if temperature (°C) - e then

Under the block “forever” , program

g EnAn
show icon '=E=' -

else runs cyclically.

an
show icomn ®"i* =

®

If the detected temperature>35°, the
next program will be executed.

Dot matrix shows ﬁ

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

1 led.enable(true)

2 basic.forever(function () {
$55 Basic 3 if (input.temperature() »= 35) £
4 basic.showIcon{Iconlames.Heart)
5 ¥ else {
=]
7
&
2 |

(= Input
@ Music basic.showIcon(Iconlames.SmallHeart)
& Led ;

1)
.all Radio

4. Test Result
Upload the Code 1 and plug in power. And the 5*5 LED displays the ambient temperature. When pressing the

temperature sensor, the temperature will grow on dot matrix. When the ambient temperature is less than 35°C, the

5*S5LED will show . When the temperature is equivalent to or greater than 35°C, the patternm will

appear.

(How to download? How to quick download?)

Project 6: Geomagnetic Sensor

1. Description

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

It uses FreescaleMAG3110 three-axis magnetometer. Its 12C interface communicates with the outside, and the range
is £1000uT, the maximum data update rate is 80Hz. Combined with an 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 the 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. Preparation
A. Attach the micro:bit main board to your computer via the USB cable

B. Open the Web version of Makecode.
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3. Test Code

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

The route to get test code (How to load?)

File Path File Name

Type

Hex .\2. Makecode Project 6:

file Tutorial\Makecode Code Geomagnetic Sensor-1.hex

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

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

on start

calibrate compass

A. Go to “Input” — “on button A pressed” .
B. Enter "Basic” — “show number” , putitinto “on button A pressed” block;

1

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

on button A * pressed

show number compass heading (°)

kkkhkkkhkkhkkhkkhkhkkhkhkhkkhkhkhhkhkhhkhkhhkhkhkhkhhkhhkkhkkhkhhkhhkhkhkkhkhkkhkkkhkkhkkkhkkkxk

Complete Program:

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

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

www.keyestudio.com
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® & g Microsoft

input.onButtonPressed(Button.A, function () {
basic.showkumber{input.compassHeading())

1

2

== Basic 3N

@ Input 4 ipput.calibrateCompass()
5

Code Description:

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

As the button A is pressed, LED dot matrix indicates the “TILT TO FILL SCREEN" then enter the calibration interface.

The calibration method: rotate the micro:bit to make the LED dot matrix draw a square (25 LEDs are on), as shown in

the following figure:

(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 patternﬂappear.

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

Code 2:
Make micro: bit board point to the north, south, east and west horizontally , LED dot matrix displays the

corresponding direction patterns

The route to get test code (How to load?)

File Path File Name
Type

Hex .\2. Makecode Project 6:

file Tutoria\Makecode Code Geomagnetic Sensor-2.hex
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forever

set x+* to compass heading (°)

if compass heading (°) * compass heading () < w @

compass heading (%) < @

202.5

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

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

Enter “Input” — "“more” — “calibrate compass”

Move “calibrate compass” into “on start”

on start

calibrate compass

kkkhkkkhkkhkhkkhkkhkhkkhkkhkkhkhkhhkhkhhkhkhhkhkhkhkhhkhkhkkhhkhkhkkhkkhkhkkhkhkkhkkkhkkhkkkhkkkxk

"

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
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forever

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

forever

compass heading (%)

Tap “Logic” — “if..then..else” , and place itinto “forever” block, then click@licon for 6 times.

kkkkkkhkkkkkhkkhkkkhkkhkhkkhkhkhkhkkhkhhkhkhhkhkkhkhhkhhkhkhkkhkhhkhkkkhkkhkkkhkkkkkhkkkhkkkik

A. Place “"and” into “true” block

n

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

D. Then copy “x>293" once and leave it to the right “0" box and setto “x<338"

forever

set x ™ 1o compass heading (%)

if b 1"@ and * B a:'@ then

else if then =

A. Go to “Basic” — “show leds”

B. Lay it down beneath block, then click “show leds”

and the pattern Eappears.

75

www.keyestudio.com



keyestudio

forever

set x+* 1o compass heading (°)

and

else if
else if
else if
else if
else if

else if

®

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 ", “"x>158 and x<203 ", “x>203 and x<248 ",
"x>248 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 ) E ) ﬂ ) m ) ﬂ and ﬂ :

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

calibrate compass

The program under the block
“forever” runs cyclically.

forever

set xw +to compass heading (")

. T s Store the angle of the compass
heading into the variable x

show leds

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

ﬁis displayed on dot matrix

When 68 < x<113, the next

else if

show leds

[ program will be executed

m . .
ERPE’d is shown on dot matrix
[&]

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

Epattern appears

else if xw i and *
show leds

= program will be executed.
|8

.=. Dot matrix shows ﬂ

When 158<x<203, the next

else if

When 203 < x<248, the

show leds

next program will be
executed.

Dot matrix displays E

show leds When 248SX<293, the neXt
#

else if

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

else

show leds

]
ase
=
L
x®

(C)
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Select “JavaScript" and “Python” to switch into JavaScript and Python language code:

Sagich 1 let x =@
B 2 dnput.calibrateCompass()
=== Basic 3 basic.forever(function () {
® Input 4 ¥ = input.compassHeading()
5 if {x >= 293 2& x ¢ 338) {
&0 Music 6 basic.chowleds(’
7 -
& Led : S
al Radio ] aidEs O
ia . #
. i 11 &
X Logic 12 =y
ey " 13 ¥ else if (x »= 23 &% x < 63) {
= Vanates 14 basic.showleds("
@ Math 15 A
16 # 7 .
I w Advanced 17 L 2
18 o
14 = . #
28 3
21 T else if {x >= 68 8% x < 113) {
22 basic.showleds(®
23 -3
24 #
25 g EHFH
26 #
27 #
28 3
29 } else if (x »= 113 8% x < 158) {
38 basic.showleds(’
31 . F
32 - B
33 # .3,
34 # 8 ..
35 & # # .
36 3
37 } else if (x >= 158 && % ¢ 203} {
38 basic.showleds("
30 e e
44 = = .
41 # .8 . 0#
42 P 2 2N
43 . . #F
=4 )
45 } else if (x >= 203 && % ¢ 248} {
46 basic.showleds(™
47 # .
48 e AR
49 W R
sa N
5% . o HHF
52 >3
53 T else if (x >= 248 && x < 293} {
54 basic.showlLeds("
L5 #
=13 SRR
57 g EIFFHF
58 Al i e
59 A e
50 3
6l } else {
62 basic.showleds(”
63 L
64 . wEd R
65 # .# . #
b6 Ea AR
67 Al
58 =3
&9 T
7@ 1)
71

4. Test Result
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Upload code 2 and plug micro:bit into power. After calibration, tilt the micro:bit board, and the LED dot matrix

displays the direction signs.

(How to download? How to quick download?)

Project 7: Accelerometer

1. Description

The micro:bit board has a built-in Freescale MMA8653FC three-axis acceleration sensor (accelerometer). Its 12C
interface works on external communication, the range can be set to +2g, +4g, and +8g, and the maximum data
update rate can reach 800Hz.

When the Micro:bit is stationary or moving at a constant speed, the accelerometer only detects the gravitational
acceleration; when the 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. Preparation
A. Attach the micro:bit main board to your computer via the USB cable

B. Open the Web version of Makecode.

3. Test Code
Test Code 1:

The route to get test code (How to load?)

File Path File Name
Type

Hex A2 Makecode | Project 7

file Tutorial\Makecode Code Accelerometer-1.hex

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

(1) A. Enter “Input” — “on shake” ,
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on shake *

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

on shake =

(2) A. Copy code string

show number

o for 7 times, and separately click the triangle button to select “logo up” ,

“logo down” , “screen up” , “screendown” , “tilt left” , “tilt right” and “free fall” , then respectively change 1 into

2,3,4,5,6,7,8.

Complete Program:

on shake » Shake the Micro:bit board
show nunber (EJ) 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 ¥ Number 5 is shown
SR s B | The Micro:bit board s tilt to the left
Number 6 is displayed
Ll e The Micro:bit board is tilt to the right
SR I e Number7 is displayed

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

show number o

LED dot matrix shows 8

on free fall =

show number o

Click “JavaScript", you will view the corresponding JavaScript code:

Search. a 1 input.onGesture(Gesture.FreeFall, function ()} {
2 basic.showlumber({d)

=== Basic 3 }'J

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

& Music 6 1)

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

4l Radio g 1)

e Loops 18 .i.nput.urjﬁesture{ﬁesture.ScreenUp, function ()} £
11 basic.showlumber{4)

X3 Logic 1z 7}

r ) 13 input.onGesture(Gesture.ScreenDown, function () {

e 14 basic.showNumber{s)

B Math 15 3}
16 input.onGesture(Gesture.Shake, function () {

I s Advanced 17 basic.showNumber{l)

12 1)
19 input.onGesture{Gesture.TiltRight, function () {
2a basic.showlumber{7)
P
22 input.onGesture(Gesture.LogoDown, function ()} {
23 basic.showNumber(3)
24 1)
25

Code 2:
Detect the value of acceleration speed at x, y and z axis

The route to get test code (How to load?)

File Type Path File Name
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Hex file .\2. Makecode Project 7:

Tutorial\Makecode Code Accelerometer-2.hex

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

B. Drag it into “on start”

on start

serial redirect to USB

kkkhkkkhkkhkkhkkhkhkkhkhkhkkhkhhhhkhkhhkhkhhhkhkhkhhhhkkhhkhkhhkhhkhkhhkhkhkhhkhkhkkhkkhkhkkhkhkkhkkhkhkkhkkkhkkkk

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

B. Leave it into “forever” block

serial write value o = o

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

u_n

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

forever

serial write value o = acceleration (mg) x ™

kkkkkkhkkkkkhkkhkkhkhkhkhkhkkhkhkhkhkkhkhhkhkhhkhkkhkhhkhkhkhkhkkhkhhkhkkhkhhkhkkhkhkkhkkhkhkkhkhkkhkhkkhkkkhkkhkkkhkkk

Go to “Basic” and place “pause (ms) 100" into “forever” , then set the delay to 100m:s.

forever

serial write value o = acceleration (mg) x ¥

kkkkkkhkkkkkhkkhkkhkhkhkhkhkkhkhkhhkkhkhhkhkhhkhkkhkhhkhkhkhkhkkhkhhkhkkhkhhkhkhkhkhkhkkhkhkkhkhkkhkhkkhkkkhkkhkkkhikk

serial write value o = acceleration (mg) x *

Replicate code string

pause (ms) YRR

for 2 times and keep them into “forever” block, separately set the whole code string as follows:
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serial write value o = acceleration (mg) x *

s (x

serial write value o = acceleration (mg) v *

S

serial write value o = acceleration (mg) z *

S

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 o = acceleration (mg) x * Serial write value “X"=acceleration
value on x axis

pause (ms) Rl . . .
Serial write value “Y"”=acceleration

serial write value 0 = acceleration (mg) w * value on y axis
Serial write value “Z"=acceleration
value on z axis

pause (ms) QLR
serial write value o = acceleration (mg) z *

pause (ms) Wk

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

Download code 1 to micro:bit board, keep USB cable connected and cIick

(How to quick download?)
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» Show console Simulatar

r A
A Show console Device )

After referring to the MMA8653FC data manual and the hardware schematic diagram of the Micro: Bit main board

V2, the accelerometer coordinate of the Micro: Bit V2 motherboard are shown in the figure below:

The following interface shows the decomposition value of acceleration in X axis, Y axis and Z axis respectively, as well

as acceleration synthesis (acceleration synthesis of gravity and other external forces).

(Top View)
Direction of the
Detectable Accelerations
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# Go back Device nn |

i Show console Simulator

-29u3. 88

[\ 132408
tobad
1896
s 24
t-1438
1288
2
1-1824
:-588
1736

1415
-9z

- 2048, ag

b o B T IS Y -

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

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

Connect. The CoolTerm serial monitor shows the data of X axis, Y axis and Z axis , as shown in the figures below :

| o Untitled 0 * O

File Edit Connection

RE- =

New Open Save

I'-."'i =1

&

L 4

Window Help

2?

Disconnect

Clear Diata

Options

HE

View Hex

[

Help

s s s e B R B

:-5&8
: 2040
12040
1-1142
:2040
:2040
:-596
;724

: 2040
:-1644
“188

11264
:=500
:2040
:-1692
s1112
:—5548
=16

1-248
=452

:1252

COMI6 £ 115200 8-M-1
Connected 00:00:16

@ T

) RTS &) DTR @ OCD
R @cC1s @DSR @R
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4. Test Result

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

(How to download? How to quick download?)

When it is kept upright (make its logo above the LED dot matrix) , the number 2 shows.

When it is placed still on the desk, showing its front side, the number 4 appears.
When it is placed still on the desk, showing its back side, the number 5 exhibits.

When the board is tilted to the left , the LED dot matrix shows the number 6, as shown below.

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

Attention: if you' d like to try this function, you can also set the acceleration to 3g, 6g or 8g.
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Project 8: Light Detection

1. Description

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

When the light irradiates the LED matrix, the voltage change will be produced. Therefore, we could determine the

light intensity by voltage change.

2. Preparation

A. Attach the micro:bit main board to your computer via the USB cable
B. Open the Web version of Makecode.

Import Hex profile (How to import?)

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

3. Test Code

The route to get test code (How to load?)

File Type Path File Name
Hex file .\2. Makecode Project 8: Light
Tutorial\Makecode Code Detection.hex

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

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

on start

B. Drag it into “on start” block. | -

kkkkkkhkkkkkhkkhkkkhkhkhkhkkhkhkhkhhkhkhhkhkhhkhkkhkhhkhkhkhkhkkhkhhkhkkkhhkhkhhkhkkhkhkkhkkhkhkkhkkkhkkhkikkhkkkx

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

forever

B. Move it into “forever” | . o _ o
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A. Click “Input” — "acceleration(mg) x”

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

serial write value QEEESST A0l - light level

kkkhkkkhkkhkkhkkhkhhkhkhkhhkhkhkhhkhkhhkhkhhkhkhkhkhkhkhkkhhkhkhhkhhkhkhhkhkhhkhkhkhkhkkhkhkhkhkkhkkkhkkkhkkhkkkx

A. Click “Basic” — “pause (ms) 100" ;

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

serial write value = light level

pause (ms) Wl

Complete Program:

on start

serial redirect to USB

forever

serial write value = light lewvel
pause (ms) @

“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:

|
© © v

can 1 serial.redirectToUSB()
2 basic.forever({function () {
$25 Basic 3 serial.writeValue("Light intensity", input.lightlevel())
® Input 4 basic.pause{l@a)
5 1)
& Music &
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4. Test Result

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

(How to quick download?)

i Show console Simulator

i Show console Device

The intensity value is 0 when covering the 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 will be. As shown below:

& Go back Device mﬂ &h
=0

]

.00

Show console Simulator

i Show console Device

Light intensity:33
Light intensity:34
Light intensity:39
Light intensity:43
Light intensity:48
Light intensity:57
Light intensity:7@
Light intensity:92
Light intensity:128
Light intensity:158
Light intensity:196
Light intensity:228

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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o Untitled 0 - O

File Edit Connection View Window Help

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

Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:
Light intensity:101
Light intensity:108

LY o L I T i e |

| I L % T % T e T
M =] A D e

L B Y ]
L I o R s I 8

=] =]
L I LI ol = e T

[V e}

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

Project 9: Speaker

1. Description

Micro: Bit main board has an built-in speaker, which makes adding sound to the programs easier. It can also be

programmed to produce all kinds of tones, like playing the song Ode to Joy.

2. Preparation

A. Attach the micro:bit main board to your computer via the USB cable
B. Open the Web version of Makecode.

Import Hex profile (How to import?)

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

3. Test Code

The route to get test code (How to load?)

File Type Path File Name

www.keyestudio.com
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Hex file |.\2. Makecode Project 9: Speaker.hex

Tutorial\Makecode Code

Or you could edit code step by step in the editing area.
Enter “Basic” module to find “show icon” and drag it into “on start” block;

Click the little triangle to find E

n
- um

show icon 2" "
(L]

kkkhkkkhkkkkhhkhkhkkhkhkhhkhkhkhhkhkhhkhkhhhhkhkhhhhkhhkhhhkhhkhkhhkhkhkhhkhkhkhhkhkhkkhkhkkhkkhkhkkhkkkhkkkk

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

Change 100 into 1000;

forever

play sound giggle * until done

pause (ms)

play sound giggle * until done

(3) Copy

pause (ms) GRS

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

forever

play sound gigpgle * until done

pause (ms) LN

play sound happy ¥ until done

pause (ms) QIR
play sound hello * uwntil done

pause (ms) QL0

play sound yawn * until done

pause (ms) ERlEER

www.keyestudio.com
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Complete Program:

on start | @ " "on start” : command block runs once to

start program.

.................... (@LED displays E

.................... ®The program under the block “forever”

5 1]
show icon _2@® *
{ 1] ]

forever

play sound giggle ¥ until done runs cyclically.

.................... @®The buzzer will sound “giggle”

(EULI A 1000 *

.................... ®Delay in 1000ms
play sound happy * until done

.................... ®The buzzer will sound “happy”

pause (ms) WllElE

.................... @Delay in 1000ms
play sound hello ™ until done

.................... ®The buzzer will sound “hello”

pause (ms) EElElERS

.................... ®Delay in 1000ms

play sound yawn ¥ until done Iu.. The buzzer will sound “yawn”

PETTL 3 1000 *

.................... (DDelay in 1000ms

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

JavaScript | (2] o) g Microsoft
Saniohi: 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()
6P Music [ basic.pause(188a)
© Led 7 soundExpression.hello.playUntilDone()
B basic.pause(l1202)
.all Radio 9 soundExpression.yawn.playUntilDone()
1a basic.pause(1l26a)
 Loops 1}
35 Logic 12

4. Test Result

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.

(How to download? How to quick download?)

(How to download? How to quick download?)

Project 10: Touch-sensitive Logo
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1. Description
The Micro: Bit main board V2 is equipped with a golden touch-sensitive logo, which can act as an input component
like an 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. When you press it , the program can be activated.

2. Preparation

A. Attach the micro:bit main board to your computer via the USB cable
B. Open the Web version of Makecode.

Import Hex profile (How to import?)

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

3. Test Code
The route to get test code (How to load?)
File Type Path File Name
Hex file |.\2. Makecode Project 10:
Tutorial\Makecode Code Touch-sensitive
Logo.hex

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 start to 0" into “on logo 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 icon®” into “on logo touched” block;

on logo touched -

set start » to running time (ms)

show icon #-

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

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

on logo released «

set time » 1o o -w e

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

on logo released =

£t time + 1o running time (ms) - start -

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

Enter “Math” module to find and drag “square root 0” into “0” ; Click the little triangle to find” integer+" ;

on logo released =

2t time + to running time (ms) - - start -

shos 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
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on logo released «

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

right side to” 1000” ;

show number time »  integer = =

Complete Program:

on logo touched » (DTouch the logo on the Microbit mainboard

.................... @ Assign the running time value to the variable
set start *+ to runndng time (m

9 GLED display “®" pattern
S % o Release the logo by hand

.................... @Assign the value of running time- variable start

on logo released =

set  time + to
.................... ®LED dot matrix display variable time divided

by 1000 rounded

JavaScript W

Search.. o 1 let start = @
2 let time = @

=2 Basic 3. input.onlLogoEvent(TouchButtonEvent.Touched, function ()} {

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

& Music 6 1)

© L=d 7 1input.onlLogoEvent(TouchButtonEvent.Released, function ()} {
3 time = input.runningTime()} - start

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

i 10 1)
C' Loops 11

Saarch . 3
- 4 def on_logo touched():
= Hasic 5 global start
® Input [ start = input.running time()
7 basic.show_icon{IconMames.HEART)
@ Music & input.on_logo_event(TouchButtonEvent.TOUCHED, on_logo touched)
O Led 2
18 def on_logo released{):
all Radio 11 global time
C Loops 12 time = ipput.running_time() - start
13 basic.show_number(Math.idiv(time, 1888))
G Logic 14 input.on_logo event({TouchButtonEwvent.RELEASED, on logo released)
15

4. Test Result
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 "®"” pattern when the touch-sensitive logo is pressed or touched and displays digit when the
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logo is released.

(How to download? How to quick download?)

Project 11: Microphone

1. Description

The Micro: Bit main board has a built-in microphone, which can test the volume of ambient environment. When you
clap, the microphone LED indicator turns on. Furthermore, it can measure the intensity of sound, thereby 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 the sound, the LED indicator lights up.

2. Preparation

A. Attach the micro:bit main board to your computer via the USB cable
B. Open the Web version of Makecode.

Import Hex profile (How to import?)

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

3. Test Code

The route to get test code (How to load?)

File Type Path File Name

Hex file |.\2. Makecode Project 11:
Tutorial\Makecode Code Microphone-1.hex

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 ;
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on loud * sound

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

Click the little triangle of “®” to choose” B" ;

quiet * sound

.................... ®The microphone detects sound

show icon

.................... (@LED dot matrix display “e”

.................... ®The microphone detects sound
on quiet ¥

.................... @LED dot matrix display ﬁ

show icon

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

Javascript | w

input.enSound(DetectedSound.lLoud, function () {

Search... Q
basic.showIcon({IconNames.Heart)
222 Basic

1
2

3 1

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

Gy Music & 1)

& Led Z

4. Test Results 1
After uploading test code1 to micro:bit main board V2 and powering the board via the USB cable, the LED dot
matrix displays pattern “®" * when you claps and pattern & when it is quiet around.

(How to download? How to quick download?)

Code 2:

www.keyestudio.com 97



keyestudio

The route to get test code (How to load?)

File Type Path File Name
Hex file |.\2. Makecode Project 11:
Tutorial\Makecode Code Microphone-2.hex

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

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

L =T

serial redirect to USB

n n

Enter Variables
"OK" ,variable " maxSound” is established;
Enter “Variables” module to find and drag “set maxSound to 0" into “on start” block;

on start

serial redirect to USB

set  maxSound * to o

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

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

button A * is pressed  then

Enter “Basic” module to find and drag “show number” into “then” ;

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

A * is pressed  then

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" ;

www.keyestudio.com
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keyestudio

button A * is pressed then

show number maxSound *

else

set

®

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

S

soundlevel * to sound lewel

“else” :

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

Change the “0" behind "up” to "255" ;

Enter
Enter
Enter

Enter

Enter “Variables” module to find and drag “set maxSound to 0” into the second

if button A * is pressed thenm

show numsber maxSound ™

else @

et soundlevel * to sound lewel

plot bar graph of soundievel =

o @D
®

“Logic” module to find and drag “if true then” into

“Logic” module to find and drag “0 > 0" into

llthenll ;

“Variables” module to find and drag “soundLevel” into

“Variables” module to find and drag “maxSound” into

forever
if button A * is pressed then

shoW nusber maxSound *

else @

et soundlevel * to sound lewel

plot bar graph of soundievel =

w10 @D

iF soundLevel * » - maxSound *

“else” block ;

“0” on the left side of

“0" on the right side;

“then”

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

www.keyestudio.com
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if button A ™ is pressed then

show number maxSound *

else E}

set  soundlevel * to soumnd lewel

plot bar graph of soundLevel =

o @D

iF soundLevel * > maxSound *

set maxSound * to soundlLevel =

®
®

Complete Program:

serial redirect to USB

set maxSound * to o

forever
if button A * is pressed then
show number maxSound *

else @

set soundlevel * to sound level

plot bar graph of soundievel =

up tn@

if soundLevel + L maxSound -

set maxSound * to soundlevel -

®
®

Select “JavaScript" and “Python” to switch into JavaScript and Python language code:
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JavaScript | (2] & . Microsoft

let soundlLevel = @
serial.redirectToUSE()

[
[y
D

let maxSound = @
basic.forever(function () {
if {(input.buttonIsPressed({Button.A)} {

EEE Basic
& Inpu
G Music basic.showNumber (maxSound)
© Led } else {
soundlLevel = input.soundlLevel()
all Badio led.plotBararaph(
) soundLevel,
ops
: 255
Lagic ]
A if (soundLevel > maxSound) {
Variables

L= T e Y TR = 1 ¥ 1 B R VR L R

30 %
I
i i
W o pa = @

=
B

maxsound = soundLevel

=
(%3]

i

Math

< H

=
|

Advanced

)

=
(=]

5. Test Results 2
Upload test code 2 to micro:bit main board V2, power the board via the USB cable and click “Show console
Device” as shown below.

( How to quick download?)

illi Show console Simulator

C—")

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

195.8

B = & i () : P oA . s ¥l oCoaow i e .08

lill Show console Simulator
Il Show console Device

- o
127
158
153
172
187
183
2 187
191
3 195

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

the LED dot matrix shows the pattern of the sound.

Project 12: Bluetooth Wireless Communication

1. Description

The Micro: Bit main board V2 comes with a nRF52833 processor (with a built-in BLE(Bluetooth Low Energy) device
Bluetooth 5.1 ) 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 functions of this main board. Linked
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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, so we don’ t

need to illustrate again.

2. Preparation
A. Attach the micro:bit main board to your computer via the USB cable

B. IPhone device (phone /iPad) or Android phone.

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

the downloaded firmware to the Micro: Bit main board V2.

T e e e

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

If you need help

If you're having problems flashing code from your i0OS device to your
micro:bit, download this HEX file and transfer it to your micro:bit from
a computer, or visit our support site.

(annlnad pairing HEX ﬂle) i0OS app support

Monitor and control

The "Monitor and control' section of the 105 app allows you to
observe real-time data from the micro:bit sensors, send messages
directly to the LEDs and control the micro:bit buttons and pins from

your iPad or iPhone.
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* | = | Downloads

Home Share

View

- v 'v » ThisPC » Downloads

i Quick access

I Desktop
* Downloads

iZ=| Documents

L W

[&=] Pictures
[ This PC
o MICROBIT (E:)

|_j Metwork

_I microbit- pair-ios.hex

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

Give access to }

Restore previous versions

keyestudio

w Search Downloads o)

Send to b

Bluetooth device

1 item 1 item selected 830K

Cut
Copy

Create shortcut
Delete

Rename

Properties

Compressed (zipped) folder
Desktop (create shortcut)
Docurments

Fax recipient

A=l L

Mail recipient

- MICROBIT (E2)

[%J
1l
m
o
o

A » This PC

P
7 Quick access

Home Share View

» Desktop » MNew folder

J microbit-pair-ios.hex

3E O W
(7]

v | & 2 Search M...

I Desktop
q‘- Downloads

E] Documents

O

[&] Pictures

EH This PC
_J 3D Objects
[ Desktop
E] Documents
q‘- Downloads
J‘i Music
|&] Pictures

m Yideos

" 53% complete

Copying 1 item from Mew folder to MICROBIT (E:)
53% complete

y -

Speed: 88.7 KB/s

Marne: microbit-pair-ios.hex
Tirne remaining: Calculating...
[tems remaining: 1 (241 KE)

| Fewer details

Open App Store tg search

“micro bit” in your App Store to download the APP micro:bit then click

www.keyestudio.com
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Filters 2L microbit [ Cancel

micro:bit bt
Education Education GET
r i Wi i &

L

[ L& H

Connect your Apple device with Micro: Bit main board V2:
Firstly, turn on the Bluetooth of your Apple device and open the APP micro:bit to select item “Choose micro:bit”
to start pairing Bluetooth.

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

Choose micro:bit
Create Code

Flash

Monitor and Control

ldeas

Secondly, click “Pair a new micro:bit” ;
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Choose 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 [«

: =, Q)
. f micro:bit
& ' . -.I N o f“'-
L T (T T el IgIIIIEIIIIIEIIH[EEI.MI

Step 1 l

HOLD the A and B buttons and
PRESS and RELEASE RESET

Cancel
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How to pair your micro:bit.

RELEASE!
I

e ©
;h,friﬂ?_:tti_t_
L I,----.. 5 \

i IIIHHII!HQEHQI

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

W

Cancel X

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

www.keyestudio.com 108



keyestudio

Enter pattern

Step 2

COPY the pattern from your
device and TAP Next

Cancel X

Still click Next and a dialog box props up as shown below. Then click "Pair". A few seconds later, the match is done

and the LED dot matrix displays the "V" pattern.

Ready to pair Searching for micro:bit

If the pairing code dialogue doesn't appear within a
few seconds, plaa ettin Bluetooth and
i Forget " Woll| Biuctooth Pairing Request o -bit [z uzut] "

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

When asked for a code, PRESS O
Currently searching for

Tap Next to pair

button A on micro:bit to see it

b micro:bit. Please wait...

Cancel X o I
ance
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Searching for micro:bit

Please wait...

Pairing successful

Press RESET on micro:bit
Currently searching for O

micro:bit. Please wait...

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.

o # Code opfiom

Click EEEE and the box = appears, and then select “Create V" .

D micro:bit

Choose micro:bit
Create Code

Flash

Monitor and Control

ldeas

www.keyestudio.com 110



B EEEE E B B EE R

Mew Project

Create a Project

Give your project a name.

keyestudio

&
" mom o,
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O micro:bit @ Home «f

e o = Microsoft

il Radio

Loops

C
2 Logic

Variables

B mat

I w  Advanced

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

) micro:bit  # Home

(11
L]
L]
m
1]
o
(%]

led enable true v

A D0

Radio

Loops

aqQ

Logic

Variables

B

Math

Advanced

<

W=l -

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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CoO) micro:bit

Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas

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

Flash )
Code Editor 4
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Flashing code to micro:bit

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

Sending...

If the code is uploaded successfully a few seconds later, the App will emerge as below and the LED dot matrix of the

Micro: Bit main board V2 will exhibit a heart pattern.

Flashing successful
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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: In order 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.)

Project 13: Seven-Color LED

1. Description
This module consists of a commonly used LED with 7colors but in white appearance. It can automatically flash

different colors to create fantastic light effects when high level is input like a normal LED.

. Preparation
Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0

Place batteries into battery holder

2

>

>

» Dial power switch to ON end

» Connect the micro:bit to your computer via an USB cable
>

Open the Web version of Makecode.

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)
3. Test Code

Code1:
Make the RGB light flash 7 lights alternatively.
Code path:

File Type Path File Name
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Hex file |.\2. Makecode Project 13: Colorful

Tutorial\Makecode Code Lights-1.hex

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

(1) Click "MecanumRobotV2" —find and drag to “on start” ;
Copy once;

Left » Colorful LED turn ON =

Right + Colorful LED turn ON +

Click the little triangle behind “Left” to choose “Right”

Compete Program:

.................... @run "on start” once to start the program

Left * Colorful LED turn ON + [ RN @open the colorful light on the left of the car

i ot LER T | — ®open the colorful light on the right of the car

Click "JavaScript" to view the corresponding JavaScript code:

BB Microsaft | D micro:bit £ Blocks P JavaScript |

basic.forever(function () {
2 mecanumBobotV2.setled(LedCount.Left, Led5tate.ON)
mecanumBobotV2. setled(LedCount.Right, LedState.ON)

[
m
E
o
:."l
[s)
[

3
4 1
Q Input .

il Radio

Loops

Logic

.
W

) D E N ¥ Q

e

Variables

Math
MecanumRobotV2
IrRemote

L.~ Meopixel

0 Extensions

I % Advanced

= - 00

www.keyestudio.com

116



keyestudio

Code2:
File Type Path File Name
Hex file |.\2. Makecode Project 13: Colorful

Tutorial\Makecode Code

Lights-2.hex

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

(1) click “MecanumRobotV2" to find and drag o “forever” ;

Copy once;

Click the little triangle behind

“Left” to choose “Right”

Left + Colorful LED turn ON

Right * Colorful LED turn ON *

pause (ms) LR e (ms) EEUERE
(2) Click “Basic” to find and drag and tap the little triangle to choose “1 second” 5 - ;

Left + Colorful LED turm ON =

Right + Colorful LED turmn ON +

Left * Colorful LED turm ON =

Right * Colorful LED turm ON -

Left + Colorful LED turm OFF -

Right + Colorful LED twn OFF =

pause

once and choose OFF

Left * Colorful LED turm OFF =

Right v Colorful LED twrn OFF =

-

runs cyclically.

@Turn on the 2 colorful lights of the car.

®Wait for 1 second

@Turn off the 2 colorful lights of the car.

®Wait for 1 second

@ In the "forever" instruction block, the program

www.keyestudio.com
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BR Microsoft | Emicro:bit

= 1 basic.forever(function () {

2 mecanumBobotV2 . setled{LedCount.Left, LedState.ON)
iss Basic 3 mecanumRobotV2 . setled(LedCount .Right, LedState.ON)
o~ 4 basic.pause(1088)

5 mecanumBobotV2.setled(LedCount.Left, LedState.OFF)
@ M B mecanumRobotV2.setled(LedCount.Right, LedState.OFF)
O Led 7 basic.pause(1608)

8 1)
aill Radio g
& Loops
34 Logic
E Variables
B Mat
= Nk 2
= [rRemote
ﬂ Extension

I ' Advanced

TV - D0

4. Test Result
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 will flash for 1 second and then stop flashing for 1 second,
cyclically.

(How to download? How to quick download?)

Project 14: 4 WS2812 RGB LEDs

1. Description
The driver shield cooperates 4 pcs WS2812 RGB LEDs, compatible with micro:bit board and controlled by P7. In this
lesson, we will make the RGB LEDs display different colors by P7. In this lesson, 3 sets of test code are provided to

make the 4 WS2812 RGB LEDs display different effects.

2. Preparation

> Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
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» Dial power switch to ON end
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» Connect the micro:bit to your computer via an USB cable

» Open the Web version of Makecode.

Import Hex profile (How to import?)

extension library first)

(How to add Mecanum_Robot extension?)

3. Test Code

Code 1:

File Type Path File Name
Hex file |.\2. Makecode Project 14: WS2812

Tutorial\Makecode Code

RGB LEDs-1.hex

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

a. Enter “"Neopixel”

b. Place it into “on start” block,

c. Signal end P7 of WS2812 RGB is controlled by P7 of micro:bit . So we set to P7.

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

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

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

Click “Led” — "more” — “led enable(false)” and place it into “on start” block,

strip  clear

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

set strip* to NeoPixel at pin PE * with o leds as R&B (GRB format) +

www.keyestudio.com
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on start

led enable false =
set strip = to NeoPixel at pin P7 = wWith o leds as ReB (GRB format) =

strip »  clear

Enter “Neopixel” to move block “strip show color red” into “forever” block

strip + show color red =

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

Then set the delay to 1000ms

forever

strip * show color red =

pause (ms) Rl iR

strip * show color red =

pause (ms) R

Copy code string for eight times, and click red to respectively set to orange, yellow, green,

blue, indigo, violet, purple and white.

Tap the triangle icon to select orange, yellow, green, blue, indigo, violet, purple and white.
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strip * show

-

strip » show
=
strip +  show
3N 1060 *

strip *  show

LN 1006 *

strip =  show

L3N 1908
strip = show
strip = show
(ms) Wl
strip = show

-

strip = show

-

orange =

indigo *

violet =

purple «

keyestudio
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on start

strip * | clear

forever
strip = show
=
strip * show grange ¥
(ms) il
strip * show

-

strip = show

-

strip = show

-

strip * show indigo *

-

strip *  show

-

strip *  show purple *

-

strip =  show

-

set  strip v to NeoPixel at pin Pg * with o leds as REB (GRS format) =

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

Set strip to Neopixel at pin P7 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

www.keyestudio.com
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Click “JavaScript" to switch into the corresponding JavaScript code:

BB Microsoft | @ micro:bit

& Blocks P JavaScript | s

Search._. a 1 led.enable(false)
2 let strip = neopixel.create(DigitalPin.P7, 4, NeocPixelMode.RGB)
f3 Ba 3 strip.clear()
O Input 4 basic.forever(function () {
5 strip.showColor{necpixel.colors{NeoPixelColors.Red))
€9 Music B basic.pause(1228)
© L 7 strip.showColor({neopixel.colors(NeoPixelColors.Orange))
8 basic.pause{1000)
aill Radio g strip.showColor{necpixel.colors{NeoPixelColors.Yellow))
C Loops 18 has:i:c.pause{lﬂﬂﬁ} . .
11 strip.showColor({necpixel.colors{NeoPixelColors.Green))
>3 Logic 12 basic.pause (1668}
e T 13 strip.showColor({neopixel.colors(NeoPixelColors.Blue))
= Venables 14 basic.pause{1000)
B Math 15 strip.showColor{necpixel.colors{NeoPixelColors.Indigo))
¥ 16 basic.pause(1688)
P Sl 17 strip.showColor(neopixel.colors{NeoPixelColors.Violet))
=" |rRemote 18 basic.pause(1228)
s 19 strip.showColor({neopixel.colors(NeoPixelColors.Purple))
s Meaphie 28 basic.pause(1000)
O Extensions 21 strip.showColor{necpixel.colors{NeoPixelColors.White))
22 basic.pause(15688)
I ' Advanced 23 })
24
E Download e Project 14: WS2E812 RGE ﬂ (]
Code 2:
File Type Path File Name
Hex file |.\2. Makecode Project 14: WS2812

Tutorial\Makecode Code

RGB LEDs-2.hex

a. Enter “"Neopixel”

b. Place it into “on start” block,

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

c. Signal end P7 of WS2812 RGB is controlled by P7 of micro:bit . So we set to P7.

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

on start

Click "Led” — "more”

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

— "led enable(false)” and place it into “on start” block,
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on start

led enable false =

set strip » to MNeoPixel at pin P7 = with o leds as RGB (GRE format) »

Click "Loops” to drag “for index from 0 to 4..do" into “forever” block

Change 4 into 3

for index From 8 to e

Click “Neopixel” to move block “strip clear” into block “for index from 0 to 3...do"

for index From 8 to e

strip * clear

Tap “Neopixel” — “more” — “strip set pixel color at 0 to red”
Place it into “for index from 0 to 3...do" block

Click “Variables” to move “index” into 0 box

for index From 8 to e

strip * clear

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

Click “Neopixel” to move “strip show” into “for index from 0 to 3..do" block

forever

for index From @& to °

strip + clear

strip * set pixel color at index * to red =

strip + show

Tap “Basic” to move “pause (ms) 100" block into “index from 0 to 3..do" and set the delay to 100ms.
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forever

for index From 8 to o

strip = clear

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

pause (ms) il

forr index From e to o

strip » clear

strip * set pixel color at index * to red =

strip * show

pause {ms) Wi

Replicate code string

Click red to respectively choose orange, yellow, green, blue, indigo, violet, purple and white.

on start

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

www.keyestudio.com
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“on start” : command block runs once to start program.
Set strip to Neopixel at pin p7 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

for index +rom 8 to e

strip * clear

strip = set pixel color at index + fo greemn =
strip *  show

pause {ms)
for index +From 8 to o

strip * clear
strip *  set pixel color at index * +to blue *

strip =  show

pause {ms)
for index +From 8 to o

strip *+ clear

to

strip * sef pixel color at dindex ™ indigo =
strip * show

pause (ms) iR
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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

forr index From 8 to o

strip = | clear

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

pause (ms) Rl

for index From 8 to o

strip * | clear

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

pause (ms) Gl

for index +rom 8 to o

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

pause (ms) Rl
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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 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

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

BR Microsoft | ©micro:bit i Blocks

1 led.enable(false)
2 let strip = neopixel.create(DigitalPin.P7, 4, NecPixelMode.RGB)
3 basic.forever{function ()} {

O Inpu a4 for (let index = @; index <= 3; indextt) {
PAIT

o

5 strip.clear()
@) Music B strip.setPixelColor(index, neopixel.colers({NeoPixelColors.Red))
© L= 7 strip.show()
8 basic.pause(168)
aill Radic = }
C Loops 1e for ({let index = @; index <= 3; indextt) {
11 strip.clear()
>4 Logic 12 strip.setPixelColor(index, neopixel.colers({MeoPixelColors.0Orange))
RO 13 str:.Lp.shcw{}
P 14 basic.pause{188)
B Math 15 T
T 16 for (let index = @; index <= 3; indextt) {
& MecanumRobotv2 17 strip.clear()
=" |rRemaote 158 strip.setPixelColor(index, neopixel.colers{MeoPixelColors.Yellow))
s 19 strip.cshow()
%+ Mieophel 20 basic.pause(16@)
© Extensions 21 ¥
; 22 for ({let index = @; index <= 3; indextt) {
.I v Advanced 23 strip.clear()
24 strip.setPixelColor(index, neopixel.colers(MeoPixelColors.Green))
25 strip.cshow()
26 basic.pause{188)
27 }
28 for (let index = @; index <= 3; indextt) {
25 strip.clear()
38 strip.setPixelColor(index, neopixel.coleors{MeoPixelColors.Blue))
31 strip.cshow()
32 basic.pause{188)
33 }
34 for ({let index = @; index <= 3; indextt) {
35 strip.clear()
36 strip.setPixelColor(index, neopixel.colers({MeoPixelColors.Indigo))
37 strip.cshow()
38 basic.pause{188)
39 }
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42 for (let index = @; index <= 3; index#+) {
41 strip.clear()
42 strip.setPixelColor(index, neopixel.colers{MeoPixelColors.Violet))
43 strip.sheow()
s basic.pause({108)
45 1
4B for (let index = @; index <= 3; index#+) {
437 strip.clear()
48 strip.setPixelColor(index, neopixel.colers{MeoPixelColors.Purple))
49 strip.sheow()
5e basic.pause({108)
51 1
52 for (let index = @; index <= 3; index#+) {
53 strip.clear()
54 strip.csetPixelColor(index, neopixel.colors{MeoPixelColors.White))
55 strip.sheow()
56 basic.pause({108)
57 1
58 1)
59
Code 3:
File Type Path File Name
Hex file |.\2. Makecode Project 14: WS2812
Tutorial\Makecode Code RGB LEDs-3.hex

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

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 P7 of WS2812 RGB is controlled by P7 of micro:bit . So we set to P7.

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

set strip + to NeoPixel at pin P7 = Hithaledsas RGE (GRB format) =

Click “Led” — "more” — “led enable(false)” and place it into “on start” block,

on start

led enable false =

set strip v to NeoPixel at pin P7 w uitholedsas REB (GRS format) w

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

We create variable “G" and “B” in same way
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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

led enable  false »

set strip » to NeoPixel at pin P7 » with o leds as RGB (GRE format) =

st R w tuo
set 6w tua

set B v tue

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

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

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 @ 1o @

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

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 @ to @

set & * to pick random @ to @

set B > to pick random @ 1o @

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
d

o
set R ™ to pick random @ to @
set &6 * to pick random @ to @
set B +» to pick random @ to @

strip * clear

strip * set pixel color at index* To red R ™ 'green 6~ 'blue B *

Click “Basic” to drag “pause (ms) 100" under block “strip.....B"
Set the delay to 500m:s.

forever

for index from @ to o

do
set R ™ to pick random @ to @
set 6% to pick random @ T
set B = to pick random @ T @

strip * clear

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

puse e

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

www.keyestudio.com 131



keyestudio

forever

for index from @ to o

do
st R ™ to pick random e to @
set 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

———

strip =  show

Complete Code:

on start

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

set

set

forever

for index +rom @ 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 *

puse e

strip »  show

“on start” : command block runs once to start program.
Set strip to Neopixel at pin p7 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:
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B Microsoft | () micro:bit & Blocks

- Q 1 led.enable(false)
2 let strip = neopixel.create(DigitalPin.P7, 4, NeoPixelMode.RGB)
82 Bas 3 letR=-0
O ot 4 let G =8
5 let B =8
@ Music & basic.forever(function () {
. 7 for (let index = @; index <= 3; index++) {
L 8 R = randint(1e, 255)
ll Radio g G = randint(18, 255)
16 B = randint(18, 255)
£ Loops 11 strip.clear()
34 Logic 12 strip.setPixelColor(index, neopixel.rgh(R, G, B))}
=T 13 basic.pause(588)
== e 14 strip.show(}
B Matn 15 }
16 })
= MecanumBRo 2 17
— IrRe e

- NEeODIxel

Extensions

.ﬂ..‘.

Advanced

Download aes Project 14: WSZ812RGB| ﬂn

-
.

4. Test Result
Download code 1 to micro: bit, and dial POWER to ON end. All four WS2812RGB LEDs light up a different color a

time 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?)

Project 15: Servo

1. Description

For those DIY smart cars, they often have the function of automatic obstacle avoidance.

In the DIY process, we need to use a servo to control the ultrasonic module to rotate left
and right, and then detect the distance between the car and the obstacle, so as to control
the car to avoid the obstacle. If other microcontrollers are used to control the rotation of
the servo, we need to set a certain frequency and a certain width of pulse to control the servo angle.

However, if the micro:bit main board is used to control the servo angle, we only need to set the control angle in the

development environment where the corresponding pulse will be automatically set to control the servo rotation. In
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this project, you will learn how to control the servo to rotate back and forth between 0° and 90°.

2. Information of the Servo

Servo motor is a position control rotary actuator. It mainly consists of housing, circuit board, core-less motor, gear
and position sensor. Its working principle is that the servo receives the signal sent by MCU or receiver, and produces
a reference signal with a period of 20ms and width of 1.5ms, then compares the acquired DC bias voltage to the

voltage of the potentiometer and obtains the voltage difference output.

For the servo used in this project, the brown wire is the ground, the red one is the positive wire,

Q Signal .
Q) vcc -2_ and the orange one is the signal wire.
GND |2

Servo

The rotation angle of servo motor is controlled by regulating the duty cycle of PWM (Pulse-Width Modulation)
signal. The standard cycle of PWM signal is 20ms (50Hz). Theoretically, the width is distributed between 1Tms-2ms,
but in fact, it's between 0.5ms-2.5ms. The width corresponds to the rotation angle from 0° to 180°. But note that for

different brand motor, the same signal may have different rotation angle.

180°
=
high high high
low —H—— low — —— low — L—
500microsec 1000microsec 2500microsec
More details:
High level time Servo angle
0.5ms 0 degree
Tms 45 degree
1.5ms 90 degree
2ms 135 degree
2.5ms 180 degree

3. Parameters

€ Working voltage: DC 4.8V ~ 6V

€ Operating angle range: about 180 ° (at 500 — 2500 psec)
€ Pulse width range: 500 — 2500 psec
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No-load speed: 0.12 + 0.01 sec / 60 (DC 4.8V) 0.1 + 0.01 sec/ 60 (DC 6V)

No-load current: 200 + 20mA (DC 4.8V) 220 + 20mA (DC 6V)
Stopping torque: 1.3 + 0.01kg - cm (DC4.8V) 1.5 £ 0.1kg - cm (DC 6V)
Stop current: < 850mA (DC 4.8V) < 1000mA (DC 6V)

* & ¢ o o

Standby current: 3 + TmA (DC 4.8V) 4 + TmA (DC 6V)

Preparation
Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
Place batteries into battery holder
Dial power switch to ON end

Connect the micro:bit to your computer via an USB cable

vV V VvV VvV Vv »

Open the Web version of Makecode

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)

5. Test Code
File Type Path File Name
Hex file |.\2. Makecode Project 15: Servo.hex

Tutorial\Makecode Code

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

(1) Click “Variables” ; motor “Make a Variable name"” create a variable named "angle” ; set the value to O:

set angle + to o

set angle » to

; and then put it into “on start”
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for index +Ffrom 0 to o

do

(2)Click "Loops” to find and drag to “forever” and change the number to “180” ; click

“ MecanumRobotV2 “ to find and drag and put variable “ angle " into

index +Ffrom 0 to o

set servo to angle angle *
; put iInto

for index from 8 to R

and change the digit 0 to

do
set servo to angle angle +

180

set angle » to o +
CIic_ of "Variable” and o o of “Math” ; putvariable” angle” on the left and

set angle » to o

behind and add delay in

for index from 8 to EEE

angle + + =
right to 1: o ‘Put

change the umber on the

;put it into

do
set servo to angle angle ¥

set angle » to anglev + » o

for index from 8 to EEE

do
set servo to angle angle ¥

set angle » to anglev + » o

—_

angle + + = e
" " f t " n

Copy once and change the “+" o o "-
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for index +from @ to Qi

set servo to angle angle w

set angle v to anglew - w o
SN -

Complete Program:

@ The "on start” command block runs only once to
start the program.

@Set the initial value of the angle variable to 0.

®In the "forever" command box, the program runs
cyclically

for index From @ to

do @Cycle 180 times
set servo to angle angle w

(®Rotate the servo to angle
set amgle » to angle = + w o

(ns) ® Angle variable increases 1
pause (ms L

@ Delay in 10ms

for imdex From @ to gkl
Cycle 180 times
do

set servo to angle angle =

set angle * to angle * = - o

pause (ms) @ Delay in 10ms

®The servo rotates to angle

®@Angle angle variable minus 1

Click “JavaScript" to view the corresponding JavaScript code:
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BR Microsoft | D) micro:bit & Blocks

Ses Q, 1 let angle = 8 |
2 basic.forever(functien () {

iz Basic 3 for (let index = 8; index <= 188; index++) {

O input 4 mecanumRobotV2. setServo(angle)
5 angle = angle + 1

¢» Music 6 basic.pause(18@)

O Led ! )
8 for (let index = @; index <= 188; index++) {

il Radio 9 mecanumRobotV2. setServo(angle)

TR— 18 angle = angle - 1
L1 basic.pause(l@)
Logic B s
13 1)
14

Math
MecanumRoboty2
rRemote

.. Neopixel

€ Extensions

I w  Advanced

W prD-iECt 1 5: SEHI.D ﬂ n

6. Test Result

After uploading the test code and dial POWER switch to ON end, the servo rotates from 0 degree to 180 degrees.

(How to download? How to quick download?)

Project 16: Motor

1. Description

The Keyestudio 4WD Mecanum Robot Car is equipped with 4 DC reduction motors, also called gear reduction motor,
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which is developed on the ordinary DC motor. It has a matching gear reduction box which provides a lower speed
but a larger torque. Furthermore, different reduction ratios of the box can provide different speeds and torques.

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 a DRV8833 chip. In order to save the 10 port resource, we control the

rotation direction and speed of 4 DC gear motors with the DRV8833 chip.

5V Power output

7-9V Power
Input/Output

LEGO Hole

Potentiometer
Power Switch
Seven-Color LED

PPN
000000
18650 Battery holder LEGO Hole

=y : )
7y @ e

, ¢ Motor driver chip
| DRV8833

te
11 -

S 900 ) - i] IR receiver

- 0B

DE ; |
:.'D € . @ eeen:

IR receiver r

o0
o0 Seven-Color LED
® ©® ™ | FGO Hole

STCBG1KO08 Chi
L Line tracking sensor interface

RGB2812 Interface

Front
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00000
000000 Motqrport
00000

~ " »
[ RGB
2812LED

RGB.
2812LED

Line tracking
sensor

RGB
2812LED

RGB
2812LED

Back
I |
' MCU '
1 |
i

y i
1 VEC_sv VEC 5V i
| us
I MOT PWMIA 1 (o 7116 MOT PWhEA 1
I MOT THlA | 2 E{.f'mmm 48 e Llé;é 15 MOT THA R23 g [R3L []R33 i
I MOTTIE | 3 |5 oae B TR 3| 1 MDY OB 10K 10 I

NOT PWMIE_ 2 |1 s S ramen s 13 NOT PWAGE i
1 DIl VCC ISP 5V JED]_FIG |0 AT o ney et SDA i
I y it | PSARSTMCLEG/CMP- B INTL o e e 5 »
| vee syl PR NP 5 I vee P3 2INTO LT, 5 1

TEDL FI0 | s s, i 10_J5P TX

1 54 _T_Cli _T_cm _Lcr.' g | PoSACMP+ A BpER C25 !
i e IUDNFTIM |—.G1\.D P3 ORXDINT4# TICLED i i
1 STCIGTRE PE L 1
I i 1, o i
I = | == = 24| TSEEY |3 = | = 1
i @D G GND ] B VCE 15D 5V 3 GiD @D :
| o e 1]
| 4 i
I ey ] BT '
| GID R :
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VCC 5V
GND GND
20K [e 117
[ g 16 MOT PwMIA LG5
; : Wror A |15 MOT INIA —T22UF
T e el MR 7
; 2 - AISEN VINT (—
" 4+ (aouT2  GNDIL | [
v ML 2 |BouT2 VM L2 | I I
) I ¢—2|BISEN N T VEE VIR
" ! y|BOUTL  BIN2 o b WMiE l I
’ i * | nFault BIN1 - - im + 8 i 21 5|
" DRVBE3I3PWP Im:ﬂ: "[ 120UF :[" 220UF
GND VCC_5V —
L GND
. Ve 5V
) GND GND
' 20K [e 17 ;
) 1| o f;?l MOT PWM2A L C6
) . 2 | ’j;;f% AN |13 MOT IN2A 3 E
)  Bledd i iy 7
: 2 —— AISEN VINT —~
2 |AOUT2  GND|—- I exp
| GHEE. o s BOUT2 VM [—4 | b
[ | I ¢—° | RISEN VCP - :
N oo ool J0 MOTEGE —
f ™Nd — nFanlt BH"‘”‘ 3 = if}t + o + 12
3 DRVEE3ZFWP —A|’1GN'F ,[ 220UF ~7~ 220UF
[ GND VCC 5V =
GND
2. Preparation
» Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
> Place batteries into battery holder
» Dial power switch to ON end
» Connect the micro:bit to your computer via an USB cable
» Open the Web version of Makecode

Import Hex profile (How to import?)

extension library first)

(How to add Mecanum_Robot extension?)

3. Test Code
Code 1:

File Type

Route

File Name

www.keyestudio.com
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Python file |.\2. Makecode Project 16: Motor-1.hex

Tutorial\Makecode Code

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

(1)Click " MecanumRobotV2" to find and drag into “forever” ;click the number
-
behind speed to choose 75 ;

Motor Upper left + rum Forwerd + speed: x

(2)Cop our times; click the little triangle behind “Motor” to choose

Lower left, Upper right, Lower right respectively; and put them all in

Upper left » run Forward +  speed: e x

Lower left + run Forward + speed: e %
Upper_right » run Forward « speed: a %

Lower_right * rumn Forward * speed: e - 1

——

(3)Click “Basic” to find and drag “pause (ms) 100" to “forever” ;set delay in 2000ms ;

R T use (ms - use (ms -
(4)Click “MecanumRobot” to find and drag- to ; copy once and put it
behind )

@ In the "forever" instruction block, the program runs
cyclically.

Upper_left + run Forward v speed: e % @ Set the left front motor speed to 75, and rotate
clockwise.

® Set the speed of the left rear motor to 75 and the
Upper right * run Forward » speed: e .+ | direction to rotate clockwise.

@ Set the right front motor speed to 75 and the direction
Lower right * run Forward * speed: a -4 | to rotate clockwise.

®Set the right rear motor speed to 75 and the direction to

Lower left + run Forward =+ speed: e %

rotate clockwise
®The delay time is 2000 milliseconds
@4 motors stop rotating

Delay time 2000 milliseconds
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Click “JavaScript" to view the corresponding JavaScript code:

== Microsoft | ) micro:bit & Blocks P JavaScript W

Search s 1 basic.forever(function () {
2 mecanumRobotV2.Motor{LR.Upper left, MD.Forward, 75)
£52 Basic 3 mecanumRobotV2.Motor{LR.Lower left, MD.Forward, 75)
©O input 4 mecanumRobotV2.Motor(LR.Upper right, MD.Forward, 75)
5 mecanumRobotV2.Motor{LR.Lower right, MD.Forward, 75)
@9 Music 6 basic.pause(2888)
7 mecanumRobotV2.state
© Led : Y
8 basic.pause(2888)
will Radio 2 1
[ Y 18
|  Loops
‘,l >4 Logic
‘ = Variables
)
d 15 REL
&= MecanumBoboty2
= IrRemate
.. Neopixel
@ Extensions

I w  Advanced

W Prujem16: Heter ﬂﬂ

Code2:

Code path:

File Type Path File Name
Hex file |.\2. Makecode Project 16:

Tutorial\Makecode Code Motor-2.hex

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

Motor Upper left + run Forward + speed: al

Motor Lower left + run Forward » speed: a x

Motor

three times; click the little triangle behind” run” to choose as
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Motor Upper_ left » run Back » speed: e % Upper left * run Back * speed: a 1

Lower left * run Back + speed: a =

Motor Lower left * run Back + speed: ei

Upper_right * run Forward = speed: @ %

Motor Upper right + rum Back » speed: a‘l

Motor Lower right » rm Back v speed: 6 % Lower right * run Forward v speed: @ %

shown

Upper left » run Forward + speed: e =
Lower left + run Forward = speed: e %
Upper right * rum Back * speed: e %

Lower right * rum Back + speed: e %

And then put they all in forever and add

@ In the "forever" instruction block, the program
runs cyclically.

Upper left * run Forward v speed: @ Set the left front motor speed to 75 and the
direction to rotate forward.

Lower left * run Forward ¥ speed: ®Set the speed of the rear left rear motor to 75 and
the direction to rotate forward.

Upper_right v run Forward v speed: @ Set the right front motor speed to 75 and the

direction to rotate forward.

Lower Sapht ¥ ow| toowe ¥ [speed ® Set the right rear motor speed to 75 and the

(ms) direction to rotate forward.
®Wait for 2 seconds

Upper left * rum Back ¥ speed: @ x @ Set the left front motor speed to 75, and the
direction is reversed.

Lower Teft » rum Back » speed: a x Set the motor speed at the left rear to 75, and the
direction is reversed.

Upper right *+ run Back * speed: ® Set the right front motor speed to 75, and the
direction is reversed.

Lower right * run Back * speed: @ Set the right rear motor speed to 75, and the
direction is reversed.

(ms) @Wait for 2 seconds

@ Set the left front motor speed to 75, and the
direction is reversed.

@Set the motor speed at the left rear to 75, and the
direction is reversed.

Set the right front motor speed to 75 and the
direction to rotate forward.

Lower right + run Forward v speed: @® Set the right rear motor speed to 75, the direction
is forward.

@®Wait for 2 seconds

@ Set the left front motor speed to 75 and the
direction to rotate forward.

Set the speed of the rear left motor to 75 and the
direction to rotate forward.

@ Set the front right motor speed to 75, and the
direction is reversed.

Upper left * run Back * speed: @ %

Lower left + run Back + speed: @ p 4

Upper right * run Forward ¥ speed:

@ Set the right rear motor speed to 75, and the
direction is reversed.

@Wait for 2 seconds

@The car stops

@Wait for 2 seconds
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Click “JavaScript" to view the corresponding JavaScript code:

BR Microsoft | ) micro:bit & Blocks “~ <5 (2] o

Sparc a 1 basic.forever(function () {
2 | mecanumRobotV2.Motor(LR.Upper_left, MD.Forward, 75)
g8 Basic 3 mecanumRobotV2.Motor(LR.Lower left, MD.Forward, 75)
O Input 4 mecanumRobotV2.Motor(LR.Upper right, MD.Forward, 75)
5 mecanumRobotV2.Motor({LR.Lower right, MD.Forward, 75)
¢» Music 6 basic.pause(26868)
i 7 mecanumRobotV2.Motor(LR.Upper left, MD.Back, 75)
8 mecanumRobotv2.Motor(LR. Lower left, MD.Back, 75)
il Radio 2] mecanumRobotV2.Motor(LR.Upper_right, MD.Back, 75)
o - 18 mecanumRobotV2.Motor(LR.Lower right, MD.Back, 75)
11 basic.pause(2888)
>3 Logic 12 mecanumRobotV2.Motor(LR.Upper_ left, MD.Back, 75}
i ; 13 mecanumRoboty2.Motor(LR. Lower left, MD.Back, 75)
= Voubes 14 mecanumRobotV2.Motor({LR.Upper right, MD.Forward, 75)
B Math 15 mecanumRobotv2.Motor(LR. Lower right, MD.Forward, 75)
16 basic.pause(2888)
& MecanumRobotV2 17 mecanumRobotV2.Motor(LR.Upper left, MD.Forward, 75)
=~ |rRemote 18 mecanumRobotV2. Motor(LR. Lower_left, MD.Forward, 75)
- 18 mecanumRobotV2.Motor(LR.Upper right, MD.Back, 75)
1. Neopixel 20 mecanumRobotV2.Motor(LR. Lower right, MD.Back, 75)
@ Extensions 21 basic.pause(2888)
22 mecanumRobotW2.state()
IV PR — 23 basic.pause(2888)
24 1)
25
Download s Project 16: Motor-2 ﬂn

4. Test Result
Download code 1 to micro:bit board, dial POWER switch to ON end. Smart car goes forward for 2s and stops for 2s.
Download code 2 to micro:bit board, the car goes forward for 2s, turns back for 2s, turn left for 2s, turn right for 2s

and stops for 2s and repeats this pattern.

(How to download? How to quick download?)

Project 17: Line Tracking Sensor

Project 17.1: Detect Line Tracking Sensor
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1. Description

The motor driver board of the Keyestudio 4WD Mecanum Robot Car comes with a 3-channel line tracking sensor,
which adopts TCRT5000 IR tubes and 3 potentiometers.

The TCRT5000 IR tube contains an IR emitting tube and an IR receiving tube. When the infrared signals of the
emitting tube is received by the receiving tube through reflection, the resistance of the receiving tube will change,
which is generally reflected in the voltage change on the circuit.

The resistance varies depending on the intensity of the infrared signals received by the receiving tube, which is often
in the color of the reflecting surface and the distance of the reflecting surface receiving tube. At the time of

detection, black is high level active and white is low level active.

2. Working Principle

When the car runs above a white road, the IR emitting tube installed under the car emits infrared signals to detect
the road and the receiving tube will receive signals sending back. Then the output end outputs low level(0); when it
detects black lines, it outputs high level(1).

After putting a white paper on the bottom of the 4WD Mecanum Robot Car, we will rotate the potentiometers on
the 3-way tracking sensor. When the indicator light on the sensor module is on, pick up the car to make the two
wheels on the 4WD Mecanum Robot Car separate. The height of the white paper is about 1.5cm, when the indicator

light on the sensor module is off, and then the sensitivity is adjusted.

Preparation
Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
Place batteries into battery holder
Dial power switch to ON end

Connect the micro:bit to your computer via an USB cable

vV Vv Vv VY Vv W

Open the Web version of Makecode

www.keyestudio.com 146



keyestudio

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)

4. Test Code

Code 1:
File Type Path File Name
Hex file |.\2. Makecode Project 17.1: Detect

Tutorial\Makecode Code Line Tracking

Sensor-1.hex

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

Click “Advanced” — “Serial” — "“serial redirect to USB”

Place it into “on start”

serial redirect to USB

Click “Led” — "more” — “led enable(false)” and place it into “on start” block.

serial redirect to USB

led enable false =

T
Enter “Advanced” — “Serial” —>

Leave it into “forever” block.

serial write string

Input “left” and drag out block
Click " MecanumRobotV2 “ , and drag out block and place it behind the

serial write string | Left = Linelracking

Cop once, and change Left to Cente :
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Cop

serial write string

serial write line

o ——
. Left * LineT i " " L. serial write line

Find and drag out from MecanumRobotV2" and place it mto, and then

change Left to Right.

forever

serial write string

serial write string | Left *® Linelracking

serial write string center:

serial write string | Center * Linelracking

serial write string

serial write line = Right = LineTracking

keyestudio

once, and change” left: ” to

n

right: ”

serial write string

Click “Basic” to find and drag “pause (ms) 100" to “forever” and set the delay to 200ms

forever

serial write string

serial write string | | Left * Linelracking

serial write string center:

serial write string [ Center =+ ' Linelracking

serial write string

serial write line | Right = Linelracking

Complete Program:

serial redirect to USB

serial write string

program.

@Serial redirection USB.

@Write string "left:" serially

Serial write string "center”
serial write string [LeFE = LineTracking Serially write the output value of the middle tracking sensor

serial write string

serial write string | Right ® Linelracking

serial write line .

®Serial write string "right:"

@®Writing in line break

® Delay time 200 milliseconds

@ The "on start" command block runs only once to start the

®In the "forever" instruction block, the program runs cyclically.

®Serially write the output value of the tracking sensor on the left

@Serially write the output value of the tracking sensor on the right
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Click “JavaScript" to view the corresponding JavaScript code:

BR Microsoft | micro:bit

Search. Q,

Basic

Input

Music

Led

Radio

Loops

Logic

Variables

Math
MecanumRobotV2

IrRemote

» MNeopixel

Extensions

Advanced

B Download

foi ek

& Blocks P JavaScript W

1 serial.redirectTolUSB()

2 led.enable(false)

3 basic.forever{function () {

4 serial.writeString("left: ")

5 serial.writeString("" + (mecanumRobotV2.lineTracking(LT.Left)}))
6 serial.writeString("  center: ")

i serial.writeString(”" + (mecanumRobotV2.LlineTracking(LT.Center)))}
8 serial.writeString(” right: ™)

9 serial.writeline("" + (mecanumRobotV2.lLineTracking(LT.Right)))
B hasic.pause(28@)

1 1)

s

Project 17.1: Detect Line B ﬂ

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 the line tracking sensors.

o Untitled 0 =F 0 W
File Edit Connection View Remote Window Help |
5 = |
@l ¢ ® X % -0 |
MNew Open Save Connect  Disconnect | Clear Data Options | View Hex Help |
|
left: 1 center: 0 right: 0 L
Teft: X center: 0 right: 0
left: 1 center: 0 right: 0
left: 1 center: 0 right: 0
lefs 1 center: 1 right: 0
Jefes 1 center: 1 right: 0
Teftz .1 center: 1 right: 0
Tefts 1 center: 1 right: 0
left: 1 center: 1 right: 0
Teftr: X center: 1 right:= 1
left: 1 center: 1 right:z .1
left: 1 center: 1 right: 1
Jefts center:s 1 right: 1
JefEs L center: 1 right: 1
Iefts .1 center: 1 right: 1
TeFLs. 1 center: 1 right: 1
TeFEs: center: 1 right: 1
Teftr X center: 1 right: 1
left: 1 center: 1 rightz .1
left: 1 center: 1 right: 1
Jefts 1 center: 1 right: 1
JefEs L center: 1 right: 1
Ieftz .1 center: 1 right: 1
TeFLs. 1 center: 1 right: 1
TeFEs: center: 1 right: 1
Teftr X center: 1 right: 0
left: 1 center: 1 right: 0
W
COM39 / 115200 8-M-1 o iJ RTS &) DTR @& DCD
Connected 00:00:16, 4355 / 0 bytes @ RX @ Cs @058 @R
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Project 17.2: Tracking Smart Car

1. Description

In this lesson we will combine a line tracking sensor with a motor to make a line tracking smart car.

The micro:bit board will analyze the signals and control the smart car to show the line tracking function.

2. Working Principle

The smart car will make different moves according to the value received by the 3-channel line tracking sensor.

keyestudio

Left line| Middle Right Binary | Decim | Microbit
tracking |line line values | al 4WD Mecanum Robot
sensor tracking tracking value | Car V2.0 BY173/]

sensor sensor

LOW (0) | LOW (0 | LOW (0O | 000 0 Stop
LOW (0) | LOW (0) |HIGH (1) | 001 1 Turn Right
LOW (0) | HIGH (1) LOW (0 010 2 Go forward
LOW (0) | HIGH (1) |HIGH (1) | 011 3 Turn Right
HIGH (1) | LOW (0) | LOW (0 | 100 4 Turn Left
HIGH (1) | LOW (0) |HIGH (1) | 101 5 Go forward
HIGH (1) | HIGH (1) | LOW (0 | 110 6 Turn Left
HIGH (1) | HIGH (1) |HIGH (1) | 111 7 Stop

. Preparation

Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0

Dial power switch to ON end

3
>
> Place batteries into battery holder
>
>

Connect the micro:bit to your computer via an USB cable

www.keyestudio.com
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» Open the Web version of Makecode

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)
Warning: The 3-way tracking sensor should be used in environments without infrared interference such as sunlight.
Sunlight contains a lot of invisible light, such as infrared and ultraviolet. In an environment with strong sunlight, the

3-way tracking sensor cannot work properly.

4. Flow Chart

Read the values of
the left, middle and
right line tracking
sensor

Is the middle 1?

Are both of the left Are both of the left
andright 1 or0? and right 1 or 0?

Yes

v

Isleft 1, right 0? Is left 1, right 0?

5. Test Code
Code path:
File Type Path File Name
Hex file |.\2. Makecode .\2. Makecode
Tutorial\Makecode Code Tutorial\Makecode
Code

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

n

Click “Variables” — “Make a Variable...” — “New variable name:
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Input LL — "OK" , then the variable "LL" is established, and variable “CC" and “RR" are likewise.

Drag out “set RRto 0" and place into “on start” block, copy “set RRto 0” 2 times and place into “on start” block.

Click the drop-down triangle button after RR to select LL and CC.

Click “Led” — "more” — "“led enable(false)” and place into “on start” block.

on start

led enable false *

set LL * 1o o
set L% {o o
set RR +* 1io o

Click “Variables” , find and drag out “set RRto 0" into “forever” block.

Click the drop-down triangle button after RR to select LL and click “MecanumRobotV2" .

Find and drag outand put it at the number 0 after to.

set LL *+ to Left * LineTracking

Duplicate 2times and place into “forever” block.

Change the second LL to CC, " Left” to” Center” and the third LL to RR, " Left” to " Right” .

forever
set LL * +to Left * LineTracking

set CC * to | Center * Linefracking

set RR +* to Right * LineTracking

Click “Logic” , find and drag out “if true then...else” into “forever” block.
Click “[E)" 7times to add else if, then click else@once to cancel else.

Find and drag out 2 “and” block into true block, and drag out 3 “=" block into and block.
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forever

set LL+ to Left * LineTracking

set OC + to Center * LineTracking

set BR + to Right * LineTracking

© 0~ 00 ~ 0--0 -

OO EOEOEORONEO®

®

Click "Variables” , find and drag out “LL" into “=" left side, “=" rightside 0 is invariant.

Duplicate “LL" 2times and place it into and block.

" n

Click the drop-down triangle button after to select CC and RR, “=" right side O is invariant.
forever

set IL + to Left * LineTracking

set (C+ to Center * LineTracking

set BR + to Right » Linelracking
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7 times, and change o according to

the below:

forever
set LL» #o Eeft = LineTracking
set CC » to Center » LineTracking

set RR » o Right » LineTracking

i o+l doSomething

Click “Functions” of " Advance” and click

Change “"doSomething” to “car forward” , “car back” , “car left” , “car right” respectively.
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Motor Upper lefit™ ruon Forward®™ speed: @ % Motor Upper_leftw run Back» speed: @ %
Motor Lower_ lefi» run Forwardwe speed: @ % Motor Lower left» run Back~= speed: @ %
Motor Upper_right* run Forward* speed: @ % Motor Upper_right* run Back * speed: @ %

Motor Lower_right* run Forwarde speed: @ ] Motor Lower_right* run Back = speed: @ %

functin:m |E:| fl_mct:i_u::n &)

Motor Upper_leftw run Back w speed:@ % Motor Upper_left* run Forwarde speed:@%

Motor Lower left* rum Back = speed‘.@ o Motor Lower lefi* rum Forward= speed:@:ﬁ
Motor Upper_right* rum Forward> speed:@% Motor Upper_righte roun Backw speed:@i-

Motor Lower_right* run Forwardw speedr@% Motor Lower_right* run Back = speed:@'ﬁ-

call car_right
Click “Functions” of “ Advance” to find and drag - 2 times to the first and third else if.

call car left
Click “Functions” of ” Advance” to find and drag - 2 times to the the fourth and the sixth else if and find

call car forward . .
and drag out - 2 times and put in the second one .

In the fifth and seventh Else if, click “MecanumRobotV2" ,

call car left
if and drag- to the first else if, find and drag“once, and place it into the first if.
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Left = LineTracking

Certer = LineTracking

Right = LineTracking

car Stop
else if

call car_right

call car forward

call car_right
else if

call car left

call car_forsard
else if

call car_left
else if

call car forward

G

keyestudio
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on start

led enable falsew

set LL= 1o o

et CCw

et RR =

forever

Left * LineTracking

Center+* LineTracking

Right* LineTracking

call car_forwar

else if

call car_right

else if

call car_left

else if

call car_forwar

else if

call car_left

else if

call car_forwar

®

keyestudio

www.keyestudio.com

.................... The "on start" command block runs only once
to start the program,

.................... Close the LED dot matrix

.................... Set the variable LL to 0

.................... Set variable CCto 0

.................... Set variable RR to 0

.................... In the "forever" instruction block, the
program runs cyclically.

............... The left tracking sensor reads the high and low

rels and assigns the variable LL

.................... The middle tracking sensor reads the high

and low levels and assigns the variable CC

.................... The right tracking sensor reads the high and

low levels and assigns the variable RR

................... The left , middle and right tracking sensor all

.................... The car stop

..................... The left and middle tracking sensor all read 0
and the right tracking sensor reads 1

.................... Turn right function

.................... The left and right tracking sensor all read 0
and the middle tracking sensor reads 1

................... Advance.function

................... The middle .and right tracking sensor all read
1 and the left tracking sensor reads 0

.................... Turn right function

..................... The middle .and right tracking sensor all read
0 and the left tracking sensor reads 1

.................... Turn left function
.................... The left and right tracking sensor all read

1and the middle tracking sensor reads 0
.................... Advance.function

.................... The left and middle tracking sensor all read 1
and the right tracking sensor reads 0

.................... Turn left function

................... The left, middle .and right tracking sensor all

................... Advance.function
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Hotor Upper left * ron Forward * speed:
Motor Lower lefft + rum Forward + speed:
Motor

Lower right * run Forward * speed: @ %

Motor Upper left + run Back + speed: @ %

Motor Lower left + rum Back  speed: @ 1

Motor Upper_right + run Back + speed:

Motor Lower right + run Back » speed:

keyestudio

@forward function

@The left front motor rotates forward at a
speed of 40

®The motor at the left rear rotates forward
at a speed of 40

@The right front motor rotates forward at a
speed of 40

®The right rear motor rotates forward at a
speed of 40

®Backward function

@The left front motor reverses, the speed is
40

®The left rear motor reverses, the speed is
40

©®The right front motor reverses, the speed
is 40

@The right rear motor reverses, the speed is
40

@Left turn function

(The left front motor reverses, the speed is
60

@The left rear motor reverses at a speed of
60

The right front motor rotates forward, the
speed is 85

@® The right rear motor rotates forward, the
speed is 85

right turn function

@ The left front motor rotates forward, the
speed is 85

The left rear motor rotates forward, the
speed is 85

9The right front motor reverses, the speed
is 60

@ The right rear motor reverses, the speed

is 60

www.keyestudio.com
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Click “JavaScript"to view the corresponding JavaScript code:

& Blocks JavaScript v

BE Microsoft | Emicro:bit

=== Basic
‘, Input
¢» Music
O Led
il Radio
Loops

Logic

Math
MecanumRobotVz

IrRemote

g
b4
= Variables
=
-
-

« = MNeopixe

0 Extensions

I '  Advanced

5. Test Result

Download code to micro:bit and dial POWER to ON end, line tacking car goes forward along black line .

W oo = M N & L R

R S I el e T el el i el e el =
Bl N @ W0 N W B W N =

function car_back () {
mecanumRobotV2 .Motor(LR.
mecanumRobotV2.Motor(LR.
mecanumRobotV2 .Motor (LR.
mecanumRobotV2 .Motor(LR.

I

function car left () {
mecanumRobotV2.Motor(LR.
mecanumRobotV2 .Motor (LR.
mecanumRobotV2.Motor(LR.
mecanumRobotV2.Motor(LR.

¥

function car_forward () {

mecanumRobotV2 .Motor (LR.
mecanumRobotV2 .Motor(LR.
mecanumRobotV2.Motor(LR.
mecanumRobotV2 .Motor(LR.
b
function car_right () {

mecanumRobotV2.Motor(LR.
mecanumRobotV2.Motor(LR.
mecanumRobotV2 .Motor(LR.
mecanumRobotV2.Motor(LR.
1
25 led.enable(false)
26 let LL = @
27 let CC =8
28 let RR =8
29 basic.forever(function ()
38 LL = mecanumRobotVZ.L
31 CC = mecanumRobotV2.L
32 RR = mecanumRobotVZ.L
33 if (LL == & && (CC ==
34 mecanumRobotV2.st
35 } else if (LL == 0 &&
36 car_right()
37 } else if (LL == 8 &&
38 car_forward()
39 } else if (LL == © &%
48 car_right()
41 } else if (LL == 1 &&
432 car_left()
43 T else if (LL == 1 &&
44 car_forward()
45 } else if (LL == 1 &&
46 car_left()
47 } else if (LL == 1 &&
48 car_forward()
49 }
8 1)
51

Note: turn on the switch at the back of micro:bit car.

Upper left, MD.Back, 48)
Lower left, MD.Back, 48)
Upper_right, MD.Back, 4@)
Lower right, MD.Back, 48)

Upper left, MD.Back, 68)
Lower left, MD.Back, 6@)
Upper right, MD.Forward, 85)
Lower_right, MD.Forward, 85)

Upper left, MD.Forward, 48)
Lower left, MD.Forward, 48)
Upper_right, MD.Forward, 48)
Lower right, MD.Forward, 4@)

Upper left, MD.Forward, 85)
Lower_left, MD.Forward, 85)
Upper right, MD.Back, 68)
Lower right, MD.Back, 68)

{
ineTracking(LT.Left)
ineTracking(LT.Center)
ineTracking(LT.Right)

0 &% RR == 8)) {
ate()

(CC == @ && RR == 1)) {
(CC == 1 && RR == 0)) {
(CC == 1 8&& RR == 1)) {
(CC == @ 8&& RR == 0)) {
(CC == @ 8&& RR == 1)) {
(CC == 1 && RR == 0)) {
(CC == 1 && RR == 1)) {

www.keyestudio.com
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the width of black line should be larger than the width of line tracking sensor.

Avoid to test smart car under the strong light.

Project 18: Ultrasonic Sensor
Project 18.1: Ultrasonic Ranging

1. Description

The 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 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.

'reﬂected wave

The ultrasonic module will emit the ultrasonic waves after trigger signals.

Sender/ i])

Receiver |

lonee  When the ultrasonic waves encounter the object and are reflected back, the

e 1 module outputs an echo signal, so it can determine the distance of object
H

distance r

from the time difference between trigger signal (TRIG)and echo

signal(ECHO).

As the picture shows, it is like two eyes. One is transmitting end, the other is receiving end.

According to the above wiring diagram, the integrated port of the ultrasonic sensor module is connected to the 5V
G P15 P16 port on the micro:bit motor driver base plate. The Trig (T) pin is controlled by P15 of the micro:bit and the
pin of Echo (E) the P16.

2. Working Principle
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Trigger pulse

10uS Mininum
Trigger pulse
input to SRFO5
8 tycles off
sonic burst
Utrasonic burst W’"M”
transmitted

from SRFO5 Echo pulse - 100uS to 25mS. Times

out after 30mS if no object detected

Echo pulse output
from SRF05 to
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)If there is a signal return, when ECHO (E) outputs a high level, then the duration of the high level is the time from

transmission to reception of the ultrasonic waves. Then test distance = high level duration *340m/s*0.5.

3. Parameters

€ Working voltage: 3-5.5V (DC)

€ Working current: 15mA

€ Working frequency: 40khz

€ Maximum detection distance: about 3m
Minimum detection distance: 2-3cm
Precision: up to 0.2cm

Sensing angle: less than 15 degrees

Input trigger pulse: 10us TTL level

® & 6 o o

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

Preparation
Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
Place batteries into battery holder
Dial power switch to ON end

Connect the micro:bit to your computer via an USB cable

vV V VvV VvV Vv »

Open the Web version of Makecode
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Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)

5. Test Code

File Type Path File Name

Hex file |.\2. Makecode Project 18.1:
Tutorial\Makecode Code Ultrasonic Ranging.hex

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

(2)Click “Advanced” — “Serial” to find and drag “serial write value x=0" into “forever” ; Click “"MecanumRobot”
to find and drag “Ultrasonic” to the 0 on the right side of “serial write value x=0" and change the x on the left side

"__n

of "=" to distance:

Complete Program:
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@ The "on start" command block runs only once to start the program.

@Serial redirection USB

serial redirect to USB

®In the "forever" instruction block, the program runs cyclically.

. . _ i B @Serial write value distance=Ultrasonic
serial write value distance = Ultrasonic

® Delay time 200 ms

iapech Q 1 serial.redirectToUSB()
2 basic.forever(function () {
222 Basic 3 serial.writeValue("distance"”, mecanumRobotV2.ultra())
O input 4 basic.pause(288)
5 1)
€» Music 6
O Led
aill Radio
e' Loops
>4 Logic

§ Variables

B math

= MecanumRobotVz
=

IrRemote

t_» Neopixel

o Extensions

I W Advanced

- O

6. Test Result
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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i
ﬂ
L] 1 L El hd
B - 6 w X

uli Show console
Simulator

L B

nh Show console Device

ke F

The monitor shows the distance between the obstacle and ultrasonic sensor(as shown below).

& Goback Device nn £

B0

=

it Show console
Simulator
i Show console Device

< HlsLgriee: 2
distance:4

5 distance:3

4 distance:4
distance:5

4 distance: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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" 4 Untitled 0 * . Mﬂgﬁh
Iﬁe Edit Connection Macros Miew Remote Window Help
@8 ¢ & X B

Mew Open Save Disconnect | Clear Data | Options Help

HE

View Hex

distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:
distance:

CO 0O OA s S LS S

e e e
R T S T S

C

k3
- TR |

P B
(ER = ) I

C

L Gl
L =
m

i

COMA43 /115200 8-N-1 ® 77X ©RIS @ DIR @ DD
Connected 00:00:29, 4164 / 0 bytes i RX @ 7S @DSE @RI

Project 18.2: Ultrasonic Avoidance

1. Description

In this project, we will integrate an ultrasonic sensor and a car to make an ultrasonic avoidance car.
Its principle is to detect the distance between the car and obstacle via the ultrasonic sensor to control the motion of

smart car.

N

. Preparation

Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
Place batteries into battery holder

Dial power switch to ON end

Connect the micro:bit to your computer via an USB cable

vV ¥V Vv V VY

Open the Web version of Makecode
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extension library first)

keyestudio

, or click “New Project” and drag blocks step by step(add MecanumRobot

(How to add Mecanum_Robot extension?)

3. Flow Chart

Detect the distance

away from the obstacle

Distance <<20cm?

Servo rotates to the
left and obtains the
left distance

Servo rotates to the
right and obtains
the right distance

eft distance>Right
distance

Servo rotates Servo rotates
90°, turn 90°, turn
left right

4. Test Code
Code path:

File Type Path

File Name

Hex file |.\2. Makecode
Tutorial\Makecode Code

Project 18.2:
Ultrasonic Avoidance

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

n

(1)Enter “Basic” — “show icon *

Place it into “on start” and click the triangle button to select “M#" pattern

on start

show iconm , 5 ™
| 111}

i o+l doSomething

Click “Functions” of " Advance” and click

Change "doSomething” to “car forward” , “car back” , “car left” , “car right” respectively.

— —

Motor Upper left + run Forward - spﬂ!d.'a! Motor Upper left + run Back S[H!Ed:@!

Motor Lower left » run Forward = spﬂ:d:@! Motor Lower left * run Back + Sﬂﬁi:@:
Motor Upper right * run Forward = speed:@i Motor Upper right * rum Forward = speed:@!

Motor Lower right * run Forward = swed:a‘l Motor Lower right + run Forward * speed: @I

p— ®

Fotor Upper left * rom Forward + speed: @'ﬁ

et (Y S

Motor Upper left * run Back + spﬂ!d:@!
Motor Lower left * run Back * speed: e % Motor Lower left * rum Forward = speed: @ %

Motor Upper_right * run Back = speed:@i Motor lmper_rigtrt-rmnﬂ-w;@;

Motor Lower right * ron Back = speed: @i

Motor Lower right * run Back = speed:@i

Click “Variables” and then click “Make a Variable..., dialog box “New variable name: " pops up;
Fill it with “distance” ;
Click “OK" to establish variable “distance;

Set the functions of servo:

Click “Variables” , drag out “set distance to 0" and place it into “forever” .

Click “MecanumRobotV2" to find and drag “Ultrasonic” to the 0 behind the” to” :

forever

set distance * 1o Ultrasonic
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Click “Logic” to find and drag “if true then...else” to “forever” ;

Find and drag “=" to "true” ;
Click “Variables” to find and drag “distance” on the left of “=" ;

Click the little triangle behind “=" to choose “<” ;
Change the 0 behind “>" to 20:

forever

set distance * to Ultrasonic

if distance = £ w @ then

Click Funtionsto of “Advance” to find and drag ;
Click “MecanumRobot” to find and dragm to then;

Click “Basic” to find and change the 100 to 500:

forever

set  distance * to | Ultrasonic

if distance » L - @

call car back

588 -

Click “MecanumRobot” to find and drag and change the 0 to 180;
pause (ms)

Click “Variables” to find and drag “set distance | to 0" ;

Click “MecanumRobotV2" to find and drag “Ultrasonic” to 0 behind “to” :
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Copy once;

forever

set distance *+ to Ultrasonic
if distance *

call car_back

set distance 1 v to Ultrasonic

set distance 1 + to Ulftrasonic

Copy once;

Change the 180 to 0, distance | to distance r and others remain unchanged:

keyestudio
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set distance * to Ultrasomic

if distance = {w @ then

call car_back

set distance 1 » to Ultrasonic

pause (ms) QLR

pause (ms) QL5

set distance r » to Ultrasonic

pause (ms) ELLR

else

Click “Logic” to find and drag “if true then...else” ;
Find and drag "=" to true;
Click "Variables” to find and drag “distance | to the left of “=" ; Click the little triangle behind “=" to choose “>";

Change the 0 behind “>" to “distance r" :

pause (ms) LN

set distamce r + to Ulrasonic

pause (ms) LIS

if distance 1 » > distance_r =

Click Funtions of “Advance” to find and drag;

Click “MecanumRobotV2" to find and drag;

Change the 0 to 90;

Click “Basic” to find and drag and change the 100 to 300:
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if distance 1 « > - distance r =

call car left

set servo to angle

if distance 1 = > v distance r »

call car left

Click “Funtions” of "Advance” to find and drag, and place it to the second “else”
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pause (ms)

else

call car right

set servo to angle @

call car_forward

®

— ®

Motor Upper left + run Forward =

.................... “The "on start" command block runs only once to
start the program.

Motor Lower left * run Forward =

Motor Upper right »+ run Forward v speed: (GG % L S e LED dot matrix display E

Motor Lower right * run Forward * speed: . .
gt ¢ rm fonard * speed: @@ R I In the "forever" instruction block, the program

set distance * to Ultrasonic runs cyclically.
function (] if distance v < w @ ............... Set variable distance to store the distance measured
ultrasonic
Motor Upper_left + run Back * speed: @ % el st If the distance is less than 20cm

Motor Lower left * rum Back * speed: @ % car Stop
.................... The car moves back

Motor I.lpper‘_rigtrt = run Forward = speed: @ B pause (ms) it R [T The car StOp
.................... Delay in 500ms
Motor Lower right * run Forward v speed: \EbJy % i 550 S€0V0 10 olB S el 1 I Servo rotates left
.................... Delay in 500ms

............... Set variable distance | to store the distance measured

: i ultrasonic
fnctio ®

..................... Delay in 500ms

Motor Upper left * run Forward * speed: [ECD % Q2= "Gk R (PRSI Servo rotates right

..................... Delay in500ms

okan | ower: Tetl e oo Poclend o e Set variable distance r to store the distance

= 2asured by ultrasonic
Motor Upper right * run Back ¥ speed: Delav in 500
.................... elay In ms,

Motor Lower right + rum Back = speed:
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dictance 1.+ IRl gistance v B If the left distance is bigger than right

.................... The car turns left

Fnctin [ @

R At |rie = ; @ B C°1L car Lot R Qe Servo rotates to 90 degrees

Delay in 300ms

Motor Lower left * run Back * speed: @l

Snee e ey o Dk v eerel R RN If the left distance is equal to or less than right

R 5 A T o coea- A BB celse The car turns right

.................... Servo rotates to 90 degrees

................... Delay in 300ms

.................... If the front distance is equal to or bigger than

.................... The car advance
call car_forward

®

Bm Microsoft | O micro:bit

b Q 1 function car back () {
2 mecanumRobotV2 .Motor(LR.Upper left, MD.Back, 58)
252 Basic 3 mecanumRobotV2.Motor(LR.Lower left, MD.Back, 58)
o - 4 mecanumRobotV2 .Motor(LR.Upper_ right, MD.Back, 58)
5 mecanumRobotV2 .Motor(LR.Lower right, MD.Back, 5@)
€9 Music & 1
O Lo 7 Ffunction car left () {
8 mecanumRobotV2 .Motor (LR .Upper left, MD.Back, 58)
aill Radio 9 mecanumRobotV2.Motor(LR.Lower_left, MD.Back, 58)
1@ mecanumRobotV2 .Motor(LR.Upper right, MD.Forward, 5@)
C' Loops 11 mecanumRobotV2 .Motor(LR.Lower right, MD.Forward, 50)
>3 Logic 12}
- = 13 function car_forward () {
= Yaneniny 14 mecanumRobotV2 .Motor(LR.Upper_left, MD.Forward, 5@)
B Math 15 mecanumRobotV2 .Motor(LR.Lower left, MD.Forward, 5@)
16 mecanumRobotV2 .Motor(LR.Upper right, MD.Forward, 50)
& MecanumRobotVv2 17 mecanumRobotV2 .Motor(LR.Lower right, MD.Forward, 5@)
"'-'F' IrRemote 18 }
) 19 Ffunction car_right () {
%.¢ Neopixel 20 mecanumRobotV2.Motor (LR .Upper_left, MD.Forward, 5@)

Extensions mecanumRobotV2 .Motor(LR.Lower left, MD.Forward, 58)

0 21
22 mecanumRobotV2 .Motor(LR.Upper_ right, MD.Back, 58)
I Y — 23 mecanumRobotV2 .Motor(LR.Lower right, MD.Back, 5@)
24 1
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I
L]

25 let diatance r
26 let distance 1
27 let distance = @

28 basic.showIcon{IconNames.Happy)
29 basic.forever{function () {

1
L)

38 distance = mecanumRobotV2.ultra()

5 if (distance ¢ 20) {

32 car_back()

33 mecanumRobotV2.state()

34 basic.pause(588)

35 mecanumRobotV2 . setServo(188)

36 basic.pause(50a)

37 distance 1 = mecanumRobotV2.ultra()
38 basic.pause(520)

39 mecanumRobotV2.setServo(@)

48 basic.pause(586)

41 diatance r = mecanumRobotV2Z.ultra()
42 basic.pause(508)

43 if (distance 1 > diatance r) {
44 car_left()

45 mecanumRobotV2.setServo(298)
46 basic.pause(38@)

47 I else {

48 car_right()

49 mecanumRobotV2.setServo(98)
58 basic.pause(288)

51 }

52 T else {

3 car_forward()

54 }

55 1)

56

5. Test Result

Download code to micro:bit, dial to ON end, and dial POWER to ON end. When the obstacle distance is greater than

20cm, the car goes forward ; on the contrary, smart car turns left.

(How to download? How to quick download?)

Project 18.3: Ultrasonic Following

1. Description

In previous lesson, we’ ve learned the basic principle of line tracking sensor. Next, we will combine the ultrasonic

sensor with the car to make an ultrasonic following car.
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The ultrasonic sensor detects the obstacle distance and control the motion status of car.

. Preparation

Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0

Place batteries into battery holder

2

>

>

» Dial power switch to ON end

» Connect the micro:bit to your computer via an USB cable
>

Open the Web version of Makecode

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot

extension library first)

(How to add Mecanum_Robot extension?)

3. Flow Chart

Servo rotates 90°, and
ma Ultrasonic sensor obtains

the front detected distance

the front detected

the front detected

Go forward

4. Test Code
Code path:

File Type Path File Name
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Hex file |.\2. Makecode

Tutorial\Makecode Code

Project 18.3: Ultrasonic

Follow Smart Car.hex

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

n

(1)Enter “Basic” — “show icon ¢

Place it into “on start” and click the triangle button to select -4 pattern,

. .
(2)Click “ MecanumRobotV2" to find and drag to “on start”

set serwvo to angle @

Click “Functions” of “ Advance” and click “Make a Function” , then

Change “"doSomething” to “car forward” |,

fomction ®

Motor Upper left » run Forward + speed: @ b 1

Motor Lower lefi * run Forward » speed: @ %
Motor Upper right * run Forward * speed: @i

Motor Lower right * run Forward - speed:@i

oo (Y S

Motor Upper left * run Back +* spﬂ:d:@!

Motor Lower left * run Back » spem:@!
Motor Upper right ¥+ run Back +* speed:@i

Motor Lower right * run Back ~ speed:@i

i 5=l doSomething

“car back” , “car left” , "car right” respectively.

—

Motor Upper left *+ run Back » speed: @ %
Motor Lower left * run Back + speed: @ %
Motor Upper right + rum Forward = speed: a %

Motor Lower right *+ rum Forward * speed: e %

-

Motor Upper left * rom Forward * speed: @lﬁ

Motor Lower left + rom Forward + speed: @ =

Motor

Motor

and change the angle 0 to 90:

will appear.

Click “Variables” and then click “Make a Variable..." , the dialog box “New variable name: “ pops up; fill it with

“distance” ;
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Click “OK" to establish variable “distance” ;

Drag “set distance to 0" to “forever” ;

Click “ MecanumRobotV2" to find and dragto the “0" of “set distance to 0" :

set  distance + to Ultrasonic

Click “Logic” to find and drag “if true then...else” to “forever” ;

Find and drag "=" to true;
Click “Variables” to find and drag “distance” to the left side of “=";

Click the little triangle behind “=" to choose “<" ;
Change the 0 behind " to 10:

set  distance + to Uitrasonic

if distance < @

forever

set  distance + to Iltrasonic

if distance = £ @

call car_back

else if

Change the 10 to 20, car_back to car stop:
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set  distance + 1o  Airasonic

if distance = {w @ then

call car_ back

else if distance - L w @ then @

car stop =

else if

Change the 20 to 40, car stop to car forward; Place car stop to the last” else” :

set distance + to trasonic
if distance ‘w @ then
call car_back

else if distance = £ w @ then @

car stop =

else if distance £ @ then @

call car_forward
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Motor Upper left = run Forward - speed: @ X

Motor Lower left = run Forward = speed: e x
Moter Upper right + run Forward = speed: @

Motor Lower right » run Forward = speed: e

function @b

motor Upper left * run Back + speed: @ =

motor Lower left + run Back = speed: @ 4
motor Upper_right + run Forward = speed: @

Motor Lower right * run Forward = speed: a

function ®
Motor Upper_ left = run Forward = speed: @ x
Motor Lower left =+ run Forward = speed: @ x
Motor Upper right » run Back = speed: @I z

Motor Lower ripht + run Back = speed: -@1

function @

Upper_left + run Back = speed: @1

Motor

Motor Lower left  run Back v speed: @I

Motor Upper ripht + run Back » speed: @I

Motor Lower ripght = run Back = speed: @I

keyestudio

on start

set  distance + to  Ultrasonic

if distance = <w @

call car back
else if distance + L w @
car Stop

distance = < w @

call car_forward

else if

else

®

Click “JavaScript" to view the corresponding JavaScript code: :

www.keyestudio.com

then

then (=)

then (=)

.................... “The "on start" command block runs only once to
start the program.

..................... LED dot matrix display E

.................... Servo rotates to 90 degrees

.................... In the "forever" instruction block, the program
runs cyclically.

............... Set variable distance to the value read by ultrasonic
..................... If the distance is less than 10cm
.................... The car moves back

..................... If the distance is less than 20cm

.................... The car stop

..................... If the distance is less than 40cm

.................... The car advance
............... Otherwise, none of the above conditions holds

.................... The car stop
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B Download wen

function car back () {
mecanumBobotV2.Motor (LR
mecanumRobotV2 . Motor(LR.
mecanumBobotV2 . Motor(LR.
mecanumBobotV2.Motor (LR.

ks

function car left () {
mecanumBRobotV2 . Motor(LR.
mecanumRobotV2 . Motor(LR.
mecanumBobotV2. Motor (LR
mecanumBobotV2.Motor (LR.

b

function car forward () {

mecanumRobotV2 . Motor(LR.
mecanumRobotV2 . Motor(LR.
mecanumBobotV2 . Motor(LR.
mecanumBobotV2.Motor (LR
¥
function car right {) {

mecanumBobotV2.Motor (LR

¥

let distance = @

keyestudio

i Blocks B JavaScript W

.Upper_left, MD.Back, 58)

Lower left, MD.Back, 58)
Upper right, MD.Back, 58)
Lower_ right, MD.Back, 59)

Upper left, MD.Back, 58)
Lower left, MD.Back, 58)

.Upper_right, MD.Forward, 5@)

Lower_ right, MD.Forward, 58)

Upper left, MD.Forward, 5@)
Lower left, MD.Forward, 58)
Upper right, MD.Forward, 5@)

.Lower_ right, MD.Forward, 58)

Upper_left, MD.Forward, 5@)
mecanumRobotV2 . Motor(LR.
mecanumRobotV2 . Motor(LR.
mecanumBobotV2.Motor (LR.

Lower left, MD.Forward, 5@)
Upper right, MD.Back, 58)
Lower_right, MD.Back, 59)

basic.showIcon{IconNames.Happy)

mecanumRobotV2. setServo(28)
basic.forever(function () {

distance = mecanumRobotVZ.ultra()

if (distance < 18) {
car_back()}

¥} else if (distance < 28) {
mecanumBobotV2.state()

1 else if (distance < 48) {
car_forward()

} else {
mecanumBobotV2.state()

F

1)

Project 18.3: Ulrasonic f ﬂn

5. Test Result

Download code to micro:bit, dial POWER switch to ON end on shield, smart car could follow the obstacle to move.

(How to download?

How to quick download?)

Project 19: IR Remote Control

Project 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
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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, an infrared receiving

module and a single-chip microcomputer capable of decoding.

............................................................................................................

IR remote control E Integratele receiver head :

5 decode the
demo- * microcon
. . % il dulate [ -troller

encode and
modulate

keypad |—

ﬁ,ﬁ

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 whether it is a 0 or 1 signal and the encoding is made up of these
0, 1 signals.

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

When the remote control button is pressed, the remote control sends out an infrared carrier signal. When the IR
receiver receives the signal, the program will decode the carrier signal and determines which key is pressed. The

MCU decodes the received 01 signal, thereby judging what key is pressed by the remote control.

Infrared receiver we use is an infrared receiver module. Mainly composed of an infrared receiver head, it is a device
that integrates reception, amplification, and demodulation. Its internal IC has completed demodulation, and can
achieve from infrared reception to output and be compatible with TTL signals. Additionally, it is suitable for infrared
remote control and infrared data transmission. The infrared receiving module made by the receiver has only three
pins, signal line, VCC and GND.

According to the picture above, the integrated port of the infrared receiver is connected to the P9 5V G port on the

motor driver board and controlled by the the P9 of the micro:bit.

Parameters:

Operating Voltage: 3.3-5V (DC)
Interface: 3PIN

Output Signal: Digital signal
Receiving Angle: 90 degrees
Frequency: 38khz

vV V V V V VvV N

Receiving Distance: about 5m

3. Preparation
> Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0

> Place batteries into battery holder
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» Dial power switch to ON end

» Connect the micro:bit to your computer via an USB cable

» Open the Web version of Makecode

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot

extension library first)

(How to add Mecanum_Robot extension?)

4. Test Code

File Type Path File Name

Hex file |.\2. Makecode Project 19.1: Decode IR
Tutorial\Makecode Code Remote Control.hex

Click “Advanced” — “Serial” — "“serial redirect to USB”

Place it into “on start” block.

Enter “IrRemote” — “connect IR receiver at PO”
Put it into “on start” block

IR receiving modaule is controlled by PO of micro:bit board

serial redirect to uUsB

connect IR receiver at PO -

Click “Led” — "more” — "“led enable(false)” , and place it into “on start” .

serial redirect to USB

connect IR receiver at Pa »

led enable false =

"

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.
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Go to “lIr Remote” — “IR button”

Place it into 0 box

set wval * 1o IR button

"u_n

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 “="

forever

set wval * 1o IR button

serial write value m

Drag out block “pause (ms) 100" from “Basic” and delay in 1000ms

Leave it into “forever” block

set wval * 1o IR button

serial write value m
==

Complete Program:

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

serial redirect to USB Serial redirect to USB

commect IR receliver at PO+ Connect IR receiver to PO

The program under the block “forever” runs cyclically.

forever

Set val to IR button

st wval =+ to IR button

serial write value ﬂ = wyal =
-

Serial port prints IR=val

| Delay in 1000ms
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Click “JavaScript" to switch into the corresponding JavaScript code:

BR Microsoft | (D micro:bit ik Blocks P JavaScript | w

let val = 8 |
serial.redirectTolUSB()
irRemote.connectInfrared{DigitalPin.P8)}
led.enable(false)
basic.forever(function () {
val = irRemote.returnIrButton()
serial.writeValue("IR", wval)
basic.pause(1888)

a5
[37)
it
D

[T R T R N

1

[
v}

MecanumRobotVz2

9 D E I X Q

IrRemote

s+ MNeopix
5 Neopixel

{} o]

Extensions

Advanced

Download ERERL T TR e ﬂn

Code explanation: If the buttons are not pressed, the serial monitor constantly shows 0; when pressed, the

1+

corresponding key values are displayed.
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 CI|ck

(How to quick download?)
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il Show console
Simulator
F
il Show console Device
ke

F

|

Make IR remote control point at IR receiver and press the button, the serial monitor will display the corresponding

key values, as shown below:

& Go back Device nn £

0.co

4. 00

il Show console
Simulator
il Show console Device \

0,00

IR:a -
IR:13
IR:a
IR:G4
IR:8
IR:28
IR:66
IR:a
IR:74
2 7IR:@

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 >,
File Edit Connection View Window Help

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

IE: 0
IE: O
IE: T
IB: O
IE: GH
IE: 21
IE: 0
IE: O
IE: 67
IE: 0O
IE: 64
IE: O
IR: 22
IR: 25
IR: 13
IE: 0
IR: 12
IE: 0
IR: O
IR: 24
IE: 44
IE: B
IE: 0
IE: 28
IER: 0
IR: 90
IE: 6
IE: 0
IR: 82
IR: 74
IR: O
IR: 0

COMI1E /£ 115200 i-N-'I @ T () RTS ) DTIR @ DCD
Connected 00:04:47 @ R @ CTs @05k @RI

The key value is displayed as for your reference:

Project 19.2: IR Remote Control
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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.

. Preparation
Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0

Place batteries into battery holder

2

>

>

» Dial power switch to ON end

» Connect the micro:bit to your computer via an USB cable
>

Open the Web version of Makecode

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)

Note: The infrared sensor and infrared remote control should not be used in environments with infrared
interference such as sunlight for it contains a lot of invisible lights, such as infrared and ultraviolet. In an

environment with strong sunlight, they cannot work normally.

3. Flow Chart
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signals and save in val2

Val2=707?

Val2=687

YES

l
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\ 4

4. Test Code

Code path:

File Type Path

File Name

Hex file |.\2. Makecode

Tutorial\Makecode Code

Project 19.2: IR Remote

Control .hex

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

(1)Create four functions to control the car to move forward and back and turn left and right:

www.keyestudio.com

188



keyestudio

—— fncton [ ®

Motor Upper left + run Forward - spﬁ!d:@! Fotor Upper left + run Back speed:@!

Motor Lower lefti * run Forward = Eﬂ!ﬂd:@! Motor Lower left * run Back + speed:@!

Motor Upper right * run Forward + speed:@i Motor Upper right * rum Forward = speed:a!

Motor Lower right * run Forward = speed:@‘l Motor Lower _right *+ run Forward * speed: ei

fmction ®

Motor Upper left * rom Forward + speed:@'ﬁ

et Y

Motor Upper left * run Back + speed:@l

Motor Lower left * run Back v speed: e % Motor Lower left * rum Forward =+ speed: @ =

Motor Upper right * run Back = speed:@! Motor _rig!rt'rulllad:-'speed:@i

Motor Lower right + run Back » speed:@!

Motor Lower right * run Back + speed: @‘!

(2)Click “Ir Remote” to find and drag “connect IR receiver at PO” into “on start” ; Click the little triangle behind PO

to choose PO;

connect IR receiver at g«

(3)Click “Variables” then click “Make a Variable..." , the dialog box “New variable name: “ pops up; fill it with “val”

and click “OK” to create variable “val” ;

Create variable "val2” with the same method; find and drag “set val2 to 0" to “on start” and copy it once to put into
“on start” too;

Click the little triangle behind the first val2 to choose “val” ;

comnect IR receiver at p@ -

et wval » to o
et wvalz » to a

(4)Click "Led” — "more” — “led enable(false)” and place it into “on start” .

on start

comnect IR receiver at p@ »

set wval » to e

set wvalz » 1o a

led enable false »

(5)Click “Variables” , find and drag “set val2 to 0" into “forever” .

Click the little triangle behind the val2 to choose “val” .
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Click “IrRemote” — "IR button” and place it into 0 behind the to.

set wval + 1o | IR button

u__n

(6)Click “Logic” to find and drag “if true then” into “forever” ; find and drag “=" into “true” ;
Click “Variables” to find and drag “val” to the left side of “=;the 0 on therightside of “=" remain unchanged;

click the little triangle behind “=" to choose "#" ;

set wval + 1o | IR button

if val = :vo then

(7)Click “Variables” to find and drag “setval2 to 0" into “then” ;find and drag “val” into the o behind “to” of

“set val2 to 0" ;

forever

set val * +to IR button

if val * r ¥ o then

set val2* 1o wval™

®

(8)Click “Logic” to find and drag “if...then...else” to then;
Click “[E" of" if.then..else” four times;
Click "E" behind “else” once to delete else;

"u__n

Find and drag “=" to “true” ;
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set wal * +io | IR button

if val * i o

set wvalz* to val *

else if

else if

(9)Click “Variables” to find and drag “val2” to the left side of “=" and change the 0 on the right of “=" to 70:

forever

set wval * to | IR button

if val * z" e then

et valz* to wval *

if valz =" @

else if

(10)Click “Functions” of “Advance” to find and drag to the second “then” :

keyestudio
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set wval + to IR buitom
if

set wvall » to wval »

call car forward

else if

(11)Copy “val2=70" once and place it behind the first “if” ;change the 70 behind “=" to 68.

set wval » to IR button
if val> =z w o then
set val? » to wval
if
call car forward

else if val? «

(12)Click “Functions” of “Advance” to find and drag‘W\ to the second “then”
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set wval » to IR bultom

set wvall v to val »

call car left

else if

(13)Copy “val2=68" once and place it behind the second “elseif “; change the 68 behind “=" to 67; place it

o]
in the forth “then” ; Click “Functions” of “Advance” to find and drag to the forth “then” :

set wval » to IR buttomn

set

call car left

else if

call car_right

else if

(14)Copy “val2=67"once and put it behind “=" of the third "else if; change the number 67 to 21; click “Functions”

call car_back
of “Advance” to find and dragE to the fifth “then” :
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forever

set wval + to IR buftom

call car_right

else if val? == @

call car back

else if

(15)Copy “val2=21" once and place it behind the fourth “else if “; change the the number 21 behind “=" to 64;

Click “MecanumRobotV2" to find and drag to the sixth “then” :

set wal » to IR bultom

set valz » to wval -

call car forward
else if valz =
call car left

else if

call car_right

else if val? =

call car back
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- @ The "on start" command block runs only once to start the
i @ program.

@Connect the IR receiver to PO
asmcct TN pecciver 3t 19 € ®Set the variable val to 0
e e b R s a o @Set the variable val2 to 0

Motor Upper left * rm Forsard v spesd- () 2

~ right * rum Forsard » IF'E‘:@I ) ) )
®In the "forever" instruction box, the program runs cyclically

Lower right * rum Forsard * -lpudzel'.
®Set val to IR button

forever

@ When the variable val # 0 is established, execute the

function m f,_""."

Rotor

set wal * to | IR butten program under then

®Set variable val2 to val
®When val2=70 is established, execute the program under

Upper right * rum Back * speed: al then
@®@The car goes forward

Lower right =+ rm Back » :Ftd:al

@When val2=68 is established, execute the program under

(A - then
function |_:-} . ..,

@Turn left
Botor Upper left v ron Back » speed: al call car_left
®When val2=67 is established, execute the program under
else if  valz =l | then

@Car turn right

Lower left * run Back * :pudza‘l

Upper right = run  Forward * speed: a z call car. right

Lower right * run Forward ¥ speed: a' z @®When val2=21 is established, execute the program under

else if valz

then
c (®The car goes back
function EELEETILE (A L ek 9
Mter fpper left ¥ ren Forsard v spoed e 2 else if OF | @When val2=64 is established, execute the program under
then
Moter Lower left * run Forsard *  speesd: a i @®The car stops

Search.. o] 1 function car back () {
2 mecanumRobotV2.Motor(LR.Upper left, MD.Back, 58)
gi3 Basic 3 mecanumRobotV2.Motor(LR. Lower lefi, MD.Back, 58)
Input 4 mecanumRobotV2.Motor(LR.Upper right, MD.Back, 58)
5 mecanumRobotV2.Motor(LR.Lower right, MD.Back, 58)
Music 65 }
i 7 function car left () {
8 mecanumRobotV2.Motor (LR .Upper left, MD.Back, 5&)
Radio g mecanumRobotV2.Motor(LR.Lower left, MD.Back, 58)
— 18 mecanumRobotV2.Motor (LR .Upper right, MD.Forward, 58&)
11 mecanumRobotV2.Motor(LR. Lower right, MD.Forward, 58)
Logic 12 1}
- 13 functien car forward () {
Ve 14 mecanumRobotV2.Motor(LR.Upper left, MD.Forward, 5&)
Math i5 mecanumRobotV2.Motor(LR.Lower left, MD.Forward, 58)
16 mecanumRobotV2.Motor(LR.Upper right, MD.Forward, 58)
- i7 mecanumRobotV2.Motor(LR. Lower right, MD.Forward, 58&)
IrRemote 18 }
19 function car right () {
Neopixel 28 mecanumRobotV2.Motor(LR.Upper left, MD.Forward, 58)
Gl 21 mecanumRobotV2.Motor(LR.Lower left, MD.Forward, 5&)
22 mecanumRobotV2.Motor{LR.Upper_right, MD.Back, 58)
A 23 mecanumRobotV2.Motor(LR.Lower right, MD.Back, 58)
24 1}
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25 irRemote.connectInfrared({DigitalPin.P8)}
26 let val = @

27 let val2z = @

28 led.enable{falss)

28 basic.forever(function () {

28 val = irRemote.returnIrButton()
31 if (val 1= @) {

32 val2 = wval

33 if (wal2 == 78} {

34 car forward()

35 1} else if (val2 == 68) {
36 car left()

37 } else if (wval2 == 67) {
38 car_right()

e 1 else if (wval2 == 21) {
48 car_back()

41 } else if (val2 == 64) {
42 mecanumRobotV2.state()
43 T

44 1

45 })

45

5. Test Result
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 , ¥ implies rightward turning,

nindicates moving backward, @ stops car.

(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.

Project 20: Bluetooth Multi-purpose Smart Car

Project 20.1: Read Bluetooth Data
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1. Description

Micro:bit main board comes with a built-in Bluetooth which can be used to communicate with it. And the Micro:bit
can also be controlled by Bluetooth or transmit signals back to smartphone or computer via it. This Bluetooth can
communicate with the Bluetooth equipped in other devices or with Bluetooth App to control other equipment.

It is compatible with both Android system ans IOS system. And we have designed two Bluetooth Apps for both
systems.

The connection of the Bluetooth on the board with these two Apps is similar. In this lesson, we will introduce the

functions of all keys and patterns on the Apps and control the smart car via Bluetooth App.

Preparation

Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
Place batteries into battery holder

Dial power switch to ON end

Connect the micro:bit to your computer via an USB cable

vV V. V V VvV N

Open the Web version of Makecode

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)

If you choose to drag the code manually, you need to add the Bluetooth extension library first. Click the gear icon
(Settings) in the upper right corner, then click on Extensions to go to the library file selection screen, and then click

on the "Bluetooth" extension library (if it doesn't exist, search Bluetooth to find it), as shown below:

& Goback Bensions

Seanch or emter project URL.. Q

devices
BETA - Camera, remate control amd

other Bluetooth services. App

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.
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Some extensions will be removed

Extension radio is incompatible with bluetouth.?ﬂve radio and add bluetooth?

Remove extension(s) and add bluetooth v Cancel x

3. Test Code

Code Path:

File Type Path File Name

Hex file |.\2. Makecode Project 20.1: Read
Tutorial\Makecode Code Bluetooth Data.hex

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

Enter “Advanced” — “Serial” — “serial redirect to USB”

Place it into “on start”

serial redirect to USB

Click “Bluetooth” — “on bluetooth connected”

Go to “Basic” to move “show icon” block into “on bluetooth connected”

on bluetooth connected

Click “Variables” — “Make a Variable..” — “New variable name: " 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

show icon l=E=- -

set  connected - too
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Go to “Loops” to move block “while true do..." into “on bluetooth connected” block.

Enter “Logic” to dragout “=" block.

Click “Variables” todrag “connected” into leftboxof “=" block and change O into 1.

on bluetooth connected

- -
= T
show icon '=E=' %

set  connected - too
while connected = = -e

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 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 = =" e

]
set rec data * to bluetooth wart read until # *

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 comnected
show icon =§E§= -
H
set connected * to a
while connected - = °

o set rec data = to bluetooth vart read until # -

serial write string rec data =

Click “Advanced” — “Serial” — “serial write line” and place it into
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on bluetooth connected

set connected * to a

while connected -

do

keyestudio

set rec data + to bluetooth vart read until # -

serial write string

serial write line 0

Click “Bluetooth” to drag out “on bluetooth disconnected” .

Click "Basic” , copy “show icon” block and keep it into block "“on bluetooth disconnected”

Click triangle button to select “E&" pattern.

on bluetooth disconnected

" am
show 10on g ™
| | n

Complete Program

on start

serial redirect to UsH

on bluetooth connected

- =
= T
show 1cor '=E=' -

set connected * to a

while connected - = o

do

set rec data = to bluetooth vart read until # -

serial write string rec data *

serial write line 0

on bluetooth disconnected

- .
show icon e *
| | ]
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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 “E#" pattern.

Click “JavaScript" to view the corresponding JavaScript code:

BB Microsoft | @ micro:bit & Blocks BB JavaScript

Search. Q 1 pluetooth.onBluetoothConnected(function () {
2 basic.showIcon({IconNames.Heart)
822 Basic 4 connected = 1
4 while (connected == 1) {
® Input 5 rec_data = bluetooth.uartReadUntil(serial.delimiters(Delimiters.Hash))
5 serial.writeString(rec_data)
@ Music 7 serial.writeline("")
8 b
O Led g 1)
18 bluetooth.onBluetoothDisconnected(function () {
3 Bluetooth )
11 basic.showIcon(Iconiames.Sad)
12 })
< Lo 13 let rec _data = ""
)G Logic 14 let connected = @
15 serial.redirectToUSB()
= variables 16
B Math
d= MecanumRobot
=

IrRemote

4.Test Result

If you drag blocks step by step, you need to set as follows after finishing test code.

Hame

Read the data of Bluetooth *"“ 'o
o hg—ﬂeed: Anyone can connect via Bluetooth.

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

5 Extensions

EO—

However, you could skip this step if you directly import test code.
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After setting, download code to micro:bit board, don” t plug off the USB cable(How to download? How to quick

download?)

Next to download App.

For 10S System:

a.Open App Store;

App Store

b.Search mecanum_robot and click CI‘} to download the Bluetooth App of mecanum robot;

c. After downloading the APP, click "OPEN" or click the application mecanum_robot on the phone/iPad desktop to

open the APP. A dialog box appears on the APP interface, and click "OK" in the dialog box.

d. First turn on the Bluetooth of the mobile phone/iPad, and then click the connect button (control) in the upper left
corner of the APP interface to perform a Bluetooth search. In the search results, click "BCC micro:bit". After a few

seconds, the Bluetooth is connected.

For Android System:
a. Use the scanning function in the browser to scan and identify the QR code or enter the
http://8.210.52.206/mecanum robot.apk to download. After the identification is successful, click "go to website" to

enter the download mecanum_robot.apk page, click "Download" to download the mecanum_robot application.

b.Click “Allow allow” to enter Installation Diagram; click “install” to install the App.
Allow "Downloads" to install a--

Your device and personal data are
vulnerable to attacks by the apps
installed from unknown sources. By
allowing to install apps from this
source, you agree to accept
responsibility for any damage or data
loss that might occur while you're
using these apps.

Allow once t

Always allow

Restrict
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c.Click "Open" or click the application mecanum_robot on the mobile phone desktop to open the APP, and a
dialog box appears. In the dialog box, click "Allow" to turn on the Bluetooth of the mobile phone. You can also

turn on the phone's Bluetooth before opening the APP.

Bluetooth

App details and required permis:-- »

Done Open

Allow Mecanum Robot to enable Bluetooth?

DENY ALLOW

Bluetooth
d.Click _ on the upper right corner to search for Bluetooth and click “connect” ; a few seconds

later, the Bluetooth is paired.

BBC micro:bit [vevat]
E9:C3:1E:3C:30:F3

connect

BBC micro:bit [vevat]
E9:C3:1E:3C:30:F3

is connected

Open CoolTerm, click Options to select SerialPort. Set COM port and 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.
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r 3
4 Untitled 0 * l e

File Edit Connection Macros VMiew Remote Window Help

&8 ¢ & X &% - @

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

9wl W WM W m oo A M E Wy W oW B Wm0 W

m

Through the test, we get the functions of every icon, as shown below:

turn off switch colors
RGB2812 LEDs of RGB2812 LEDs
Turn on/off move to Turn on/off
the colorful LED drift to left  drift to right | the left side Bluetooth
move turn move to
forward right the upper left

Bluetooth

move to
the upper right
turn left move to
the right side
b ml?ve d move to
r .
e the bottom right
left front motor —— right front motor

—— right rear motor

line following | movetothe
tracking bottom left

obstacle
avoidance

Project 20.2: Multi-purpose Smart Car
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1. Description

In this lesson, we will control the smart car to perform multipurpose functions.

. Preparation
Insert the micro:bit board into the slot of keyestudio 4WD Mecanum Robot Car V2.0
Place batteries into battery holder

2

>

>

» Dial power switch to ON end

» Connect the micro:bit to your computer via an USB cable
>

Open the Web version of Makecode

Import Hex profile (How to import?) , or click “New Project” and drag blocks step by step(add MecanumRobot
extension library first)

(How to add Mecanum_Robot extension?)
Steps: Click the gear icon (Settings) in the upper right corner, then click on Extensions to go to the library file

selection screen, and then click on the "Bluetooth" extension library (if it doesn't exist, search Bluetooth to find it), as

shown below:

Seench or emter progect URL.. Q

bluetooth devices

Bluetooth services BETA - Camera, remate control amd
other Bluetooth services. App

As the Bluetooth and extension radio can’ t work together, therefore, their extension libraries are not compatible.
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Some extensions will be removed

Extension radic is incompatible with blustooth. R

Remove extension(s) and add bluetooth L' Cancel x

ove radio and add bluetooth?

3. Test Code

Code path:

File Type Path File Name
Hex file |.\2. Makecode Project 20.2:

Tutorial\Makecode Code

Multi-purpose Smart

Car.hex
Complete Code:
| IEI = | Makecode Code =2 O by
Home Share View o
< L = 2, Makecode Tutorial » Makecode Code w | O L2 Search Makecode ...
"~ Mame Date modified Type Size i
# Quick a | ] Project 16: Motor-1.hex 6/20/2022 5:47 PM HEX File 1,202 KB
Bl Des o |:| Project 16: Motor-2.hex B6/20/2022 5:53 PM HEX File 1,293 KB
4 Do D Project 17.1: Detect Line Tracking Sensor.hex 6/20/2022 7:19 PM HEX File 1,285 KB
EI Do # |:| Project 17.2: Line Tracking Smart Car.hex 6/21/2022 5:00 PM HEX File 1,300 KB
= Pidl # |:| Project 18.1: Ultrasonic Ranging.hex B6/21/2022 11:04 AM HEX File 1,288 KE
&= Pidl: =
| | Project 18.2: Ultrasonic Avoidance Car.hex B6,/21/2022 11:36 AM HEX File 1,310 KB
& COnelriv |:| Project 18.3: Ultrasonic Follow Smart Car.hex 6/21/2022 11:41 AM HEX File 1,309 KB
B This PC D Project 19.1: Decode IR Remote Control.hex 6/21/2022 1:26 PM HEX File 1,299 KB
= This =
=3 | | Project 19.2: IR Remote Control Car.hex 6/21/2022 1:52 PM HEX File 1,306 KB
< 3D Oh, |:| Project 20.1: Read Bluetooth Data.hex 6/21/2022 2:19 PM HEX File 1,342 KB
] Desktc v I D Project 20.2: Multi-purpose Smart Car.hex 6,/21/2022 5:01 PM HEX File 1,373 KB W
o = =

Click “JavaScript" to view the corresponding JavaScript code:
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B Microsoft | (2 micro:bit i Blocks

i 0 1 function car back () {
2 mecanumRobotV2 . Motor(LR.Upper left, MD.Back, speed LF)
5% Bas 3 mecanumRobotV2. Motor(LR.Lower laft, MD.Back, speed LB)
O Inout 4 mecanumRobotV2.Motor(LR.Upper right, MD.Back, speed RF)
5 mecanumRobotV2.Motor(LR.Lower_right, MD.Back, speed RE)
&9 Mus 5 }
i 7 function car move RF () {
8 mecanumRobotV2.Motor(LR.Upper left, MD.Forward, speed LF)
Bluetooth g mecanumRobotV2.Motor(LR.Lower left, MD.Forward, &)
' Looms 18 mecanumRobotV2.Motor(LR.Upper right, MD.Forward, 8)
11 mecanumRobotV2.Motor(LR. Lower right, MD.Forward, speed RB)
>2 Logic 12 1
s _ 13 function drift left () {
S Ve 14 mecanumRobotV2.Motor(LR.Upper_left, MD.Back, 8)
B wmatn 15 mecanumRobotV2.Motor{LR.Lower left, MD.Back, speed LB)
16 mecanumRobotV2.Motor (LR .Upper right, MD.Back, 8)
& MecanumR = 17 mecanumRobotV2.Motor(LR.Lower right, MD.Forward, speed RE)
= IrRemote 18 }
: 19 function car left () {
%,.¢ Neopixe 28 mecanumRobotV2.Motor(LR.Upper left, MD.Back, speed LF)
© Extensions 21 mecanumRobotV2.Motor(LR.Lower_left, MD.Back, speed LB}
22 mecanumRobotV2.Motor(LR.Upper_right, MD.Forward, speed RF)
IwIr rdiainced 23 mecanumRobotV2. Motor(LR.Lower right, MD.Forward, speed RE)
24 1
25 bluetooth.onBluetoothConnected(function () {
26 connect flag = 1
27 while (connect flag == 1) {
28 ble val = bluetooth.uartReadUntil(serial.delimiters(Delimiters.
29 serial.writeString(ble wval)
28 serial.writeline("")
31 if (ble val == "a") {

4. Test Result

This experiment combines the previous projects to make the car to perform actions via Bluetooth.
MName

Enter Makecode online editor—Projecting Settings— = , enable “No Pairing...." (you
| ( |N0 Pairing Required: Anyone can connect via Blueti

could skip this step if you import test code directly)

Download code to micro:bit board, dial POWER to ON end, and connect the Bluetooth, then you can control the car
via the Bluetooth App of mecanum_robot.

(How to download? How to quick download?)

Note: is used to adjust the speed, and [l can only be dragged.

9. Common Problems
1. The car has no reaction

Please check whether the batteries are sufficient
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Please check whether the wirings are correct
2. Computers can't recognize the USB ports

Please ensure whether the microbit driver is installed

Please check whether the USB wire is in good condition.

3. Code fails to burn and dot matrix displays expressions

Please check whether the Mecanum Robot Car V2.py library file is imported

10. Resources

https://fs.keyestudio.com/KS4034-4035
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