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1.Introduction:

Fueled by the rapid development of technology, smart homes
automatically controlled remotely by smart phones and other devices have

become more common. For the same reason, they have increasingly
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gained closer attention and caught people’ s fancy.

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

convenience, coziness, services , utility and environmental consciousness.

2.Description:

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

comfortable life with the help of technologies.

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

sensor, a Micro:bit BT and other sensors.

With the help of these sensors, this kit can be applied to detect
temperature, humidity and the concentration of flammable gases in your
home and open and close doors. Furthermore, all the information detected

can display on 1602 LCD in real time available for you to check and monitor
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via smart phones or iPad. By the way, it supports powering by solar energy

or via USB cable.

This tutorial will guide you to make and control the smart home kit by the
code written in the online graphical programming platform Makecode. In
this process, not only can you enhance your ability to make stuffs but also

learn the skills of programming.

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
MakeCode. This graphical programming can also be converted to textual
version, namely Python or JavaScript. The combination of code and
graphics makes it very convenient and easy to learn. At the same time, it

can be simulated or programmed for electronic components.
3.Kit List:

When you get this delicate kit, please confirm whether all components

listed below have been delivered.

# Parts Quantity Picture
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Micro:bit Main Board 1
1
Keyestudio Micro:bit 1
2 | Expansion Board with
1O Port
7
3 Wooden Board B T
Ll M T
3
4 Acrylic Board
1
5 6812 RGB Module
6 | Analog Gas Sensor 1
1
7 | 130 Motor Module
1
8 Steam Sensor
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DHT11 Temperature

and Humidity Sensor

10

PIR Motion Sensor

11

Yellow LED Module

12

Rechargeable Lithium
Battery Power
Module with Solar

and USB Ports

13 Battery Holder

14 | Micro:bit Solar Energy
Panel

15 Servo

16 | 12C 1602 LCD Module

17 | Rocker Switch
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18|  15cm 3Pin F-F 4 E—
DuPont Wire
19| 20cm 3Pin F-F 7
DuPont Wire
20| 20cm F-F DuPont y |
Wire
21| 20cm 4Pin F-F =
DuPont Wire
22| 200mm 2Pin DuPont | 2 m
Wire
23 M2*8MM 3 D
Round-head Screw
24 M1.4*6 MM 10
Round-head )
Self-tapping Screw h
25| M3 Nickel-plated 5 \@
Self-locking Nut
26 M4*8MM 18 R it
Round-head Screw
27 M3*6MM 9 d i
Round-head Screw
28 M3*10MM 9 | it
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Round-head Screw
29 M2*12MM 5 j L
Round-head Screw
30 | M4 Nickel-plated Nut 18 @
31 | M3 Nickel-plated Nut 6 O
32 | M2 Nickel-plated Nut 7 o)
33 M3*8MM 2 i
Round-head Screw
34 Wrench 1 v%’
35 3.0*40MM 1 Qe X
Screwdriver
Red-Black
36 2.0*40MM 1 — Gy
Screwdriver
Purple-Black
37 | M3*45MM Dual-pass 4 L }
Copper Pillar
38 USB Cable 1 ”
AM/MK5P(micro)
Black OD: 35L=1M
PVC
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39| F5 Blue to Blue LED 2 @®
40| 18650 Battery (Not | 1 —
Included)

4. Preparations:

4.1 Background Information about Micro:bit

( 1 )What is Micro:bit?

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

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

Though it is just the size of a credit card, the Micro:bit main board is
equipped with loads of components,including a 5*5 LED dot matrix, 2
programmable buttons, an accelerometer, a compass, a thermometer, a
touch-sensitive logo and a MEMS microphone, a Bluetooth module of low

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

The buzzer built in the other side of the board makes playing all kinds of

sound possible without any external equipment. The golden fingers and

10
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gears added provide a better fixing of crocodile clips. Moreover, this board
has a sleeping mode to lower power consumption of batteries and it can
be entered if users long press the Reset & Power button on the back of it. It
is capable of reading the data of sensors, controlling servos and RGB lights
and attaching with a shield so as to connect with various sensors. It also
supports a variety of codes and graphical programming platforms, and is
compatible with almost all PCs and mobile devices. It has no need to install
drivers. It is of high integration of electronic modules, and has a serial port
monitoring function for easy debugging.

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

everything imaginable.

( 2 )Layout

11
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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 ) W - Regulated 3.3V inor
- Notched pads for crocodile clips Cu) (? : ?;' : GN battery out
- Holes for banana plugs . = : =
Edge Connector
Power indictator USB activity indictator

Back

Battery connector
- JST connection for 3V

- use
“—BLE ANTENMA
— MICROPHOMNE
RESET /i
BATTERY—-

Nordic nRF52833 ‘ - Reset/power
: > ERe button
< »

& BEE
gmeee (O
ST LSM303AGR o Te o H o LAY " NXP KL27Z
[ B - USB interface chip

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

button again to ‘wake up’ your Micro:bit.

For more information,please resort to following links:

12
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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-quide/features-in-depth/

( 3) Pinout

e
&
/(O

—
—

SDA
e SN . 12C1 |

GND

+3v3

+3v3

P16
MOSI P15
miso SPI1 P14
SCK P13

ANALOG IN la

Reserved: accessibility P12

BUTTON B = P11
LED Col 5 ANALOG IN P10

P9
P8

K/\— L ANALOG IN )-.Il

T e N— ]
IIIIIIIJ‘ BUTTON A

P— P5

T LED Col 1 ANALOG IN P4

J l ' oe ANALOG IN PO
1] \‘/ _

e LEDCol3 H avaoen HIZEET
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The functions of pins:

PO, P1, P2, P3, P4, P5, P6, P7, P8, P9, P10, P11, P12,
GPIO
P13, P14, P15, P16, P19, P20
ADC/DAC PO, P1, P2, P3, P4, P10
11C P19 (SCL) , P20 (SDA)
SPI P13 (SCK) , P14 (MISO) , P15 (MOSI)
PWM (used
PO, P1, P2, P3, P4, P10
frequently)
PWM (not
P5. P6. P7. P8, P9, P11, P12, P13, P14, P15, P16, P19,
frequently
P20
used)
P3(LED Col3), P4(LED Col1), P5(Button A), P6(LED Col4),
Occupied
P7(LED Col2), P10(LED Col5), P11(Button B)

Browse the official website for more details:

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

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

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

circuit for it has a lot of sophisticated electronic components.

14
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b. Its 10 port is very weak in driving since it can merely handle current less
than 300mA. Therefore, do not connect it with devices operating in large
current, such as servo MG995 and DC motor or it will get burnt.
Furthermore, you must figure out the current requirements of the devices
before you use them and it is generally recommended to use the board

together with a Micro:bit shield.

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

board is required.

d. When using pins(P3, P4, P6, P7 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.

15
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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.
4.2.Install Micro:bit driver

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

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

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

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

file folder 5. Microbit Driver Installation

5.Getting 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.

16
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5.1 Write code and program

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

You are recommended to browse the official website of Micro:bit for more
details, and the link is attached below:

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

Step 1: connect the Micro: Bit main board with your computer

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:

https:/microbit.org/get-started/user-quide/mobile/

17
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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 appear on your computer as a driver

named “MICROBIT(E:)" . Please note that it is not an ordinary USB disk as

shown below.

18
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B | [ || = | ThisPC — O X
Computer View 9
T Ij » This PC » w | ) Search This PC 2

. Enl 3
i Quick access Folders (7)

~ Devices and drives {3)

> O This PC
s en_windows_10_enterprise_ltsc_20 g, CD Drive (D:) VirtualBox Guest
— MICROBIT (E) o (C:) \ Additions
] = Wyl 0 bytes free of 56.9 MB
¥ Network MICROBIT (E:)
My £3.5 MB free of £3.5 ME
11 items f== &=

Step 2: write programs

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

Click 'New Project’ ;

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

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

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

the link to the APP is

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

ocid=badgep&rtc=1&activetab=pivot:overviewtab )

Take Google Chrome as an example as shown below and it is almost the

same for other browsers.

19


https://makecode.microbit.org/
https://www.microsoft.com/zh-cn/p/makecode-for-micro-bit/9pjc7sv48lcx?ocid=badgep&rtc=1
https://www.microsoft.com/zh-cn/p/makecode-for-micro-bit/9pjc7sv48lcx?ocid=badgep&rtc=1

Ml
o

www.keyestudio.com

ER Microsoft | @ micro:bit

New? Start here!

Start Tutorial

New Project

New? Start herel

Start Tutorial

Create a Project @
e o 0 0

Give your project a name,

heartbeat ; o |

Code opfions

Mew Pro J ect

20
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Write a set of micro:bit code. You can drag some modules in the Blocks to
the editing area and then run your program in Simulator of MakeCode
editor as shown in the picture below which demonstrates how to edit

'heartbeat’ program.

The path to the demonstration video:
.../2. Makecode Tutorial\Makecode Code\Project Code/Project 1: Heart

beat

The next chapter will illustrate more details about Makecode.

BB Microsoft | ) micro:bit ik Blocks BB JaveScript W
earch '

show icon S8 =

Variables
B Math

I s Advanced

M ¥ Qi

21
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Click the arrow behind “JS JavaScript” to choose between “JavaScript”

or "Python” and you will find the corresponding program in JavaScript

language or Python language as shown below:

BE Microsoft | @ microtbit & Blocks

1 basic.forever(function (} {
2 basic.showIcon({IconMames.Heart)
e 3 basic.showIcon{IconNames.SmallHeart)
4
5

1)

' Loops
35 Logic

Variables

Math

I s Advanced

vowices - RS = | o - oo o

22
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BB Microsoft | ) micro:bit

1 def on_forever():
2 basic.show_icon{IconMames.HEART)
222 Basic 3 basic.show_icon{IconMames.SMALL HEART)
@® Input 4 basic.forever(on_forever)
5
¥ Music
& Lad

all Radio

= Variables
@ Math

I s Advanced

powniood - [T = | - oo o

Step 3: download code

If your computer is Windows 10 and you have downloaded the APP
MakeCode for micro:bit to write program, what you will have to do to
download the program to your Micro: Bit main board is merely clicking the

‘Download’ button, then all is done.

If you are writing program through the website, following these steps:
Click the ‘Download’ in the editor to download a "hex" file, which is a

compact program format that the Micro: Bit main board can read. Once

23
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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:) ‘'to copy the hex file to the Micro: Bit main board.

.Mi:rnmft | D micro:bit B JavaScript

C-aSIC

o
m
[=1]

ripiut

Music

Led

A 50 i

Radio

Loops
Logic

Variables

B m H aQ

Math

Advanced

o
<

!

24
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VB

= | Downloads

== O *
Home Share View o
= v A '- » ThisPC » Downloads v Search Downloads 2
s+ Ouick access J microbit-heartbeat .hex
I Desktop * Open with
< Downloads o+ E Scan with Windows Defender...
[£| Documents - & Share
[&] Pictures + Give access to >
B This PC Restore previous versions
Send to > Bluetooth devi
= MICROBIT (E) 0 HetRaT fevies
Ciit % Compressed (zipped) folder
e Network Copy I Desktop (create shortcut)
EI' Documents
Create shortcut = e
=z Fax recipient
Delete 2 e S
=1 Mail recipient
Rename
- MICROBIT (E:)
] i Properties
1 item 1 item selected 630 K

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

LB

— O *
File Home Share View 9
= v A -'r s This PC » Downloads w8 Search Downloads o
B Desktop oo Mame Date modified Type Size
& Downloads | microbit-heartbeat .hex 2020/7/15 16:57 HEX File 631 KB
E Documents &
&=/ Pictures
[ This PC
— MICROBIT (.,
@ Network |+ Copy to MICROBIT (E:) |
L S >
| item 1 item selected 630 KB

= | Downloads

25
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“‘.:_”_'_i = | Downloac 3 O 4
Home Share View 9
e v o & » This PC » Downloads w O Search Downloads o

s Quick access J microbit-heartbeat .hex
I Desktop 4
- Downloads " 33% complete — *
[Z] Documents
B Pictisres Copying 1 itermn from Downloads to MICROBIT (E:)
38% complete n X
= Thehc | —
- MICROBIT (E2)
| More details
cF Metwork
litern 1 item selected 630 KB H=c [=

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 the USB cable or change to via an external power. The 5 x 5 LED

dot matrix on the board displays the heartbeat pattern.

26
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Power via USB cable Power via external power (3V)

Caution:
When you programs each time, the driver of Micro: bit will automatically
eject and return and your hexadecimal files will disappear . And the board

can only have access to hexadecimal files (hex) and save no other files.

Step 5: about other programming languages

This chapter has described how to use the Micro:bit main board.
But except for the Makecode graphical programming introduced you can
also write Micro:bit programs in other languages. Go to the link:

https://microbit.org/code/ to know about other programming languages ,

or view the link: https://microbit.org/projects/, to find something you want

27
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to have a go.
5.2.Makecode:

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

or open the APP MakeCode for micro:bit of Windows 10.

BB Microsoft | micro:bit

Send messages with your
micro:bit

Start Tutorial

I+

My Projects  visw a1

+

MNew Project

Click “New Project” , andinput "heartbeat” ,thenclick “create V" to

enter Makecode editor, as shown below:

28
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BR Microsoft | ©micro:bit B JavaScript f < © O

Graphical and text

|_,\_|,\_|_‘|E.
G Logic Code editing
= Variables
B Math area

I s Advanced
Save

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

“+"  zoom in

“-"  zoom out
Download

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

cyclically.
5.3 Quick Download

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

29
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While it is a little more trickier if you are using a browser to enter
Makecode. However, if you use Google Chrome, suitable for Linux, macOS

and Windows 10, the process can be quicker too.

We use the webUSB function of Chrome to allow the internet page to
access the hardware device connected USB.

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

Device pairing:

Connect micro:bit to your computer by USB cable.

Click “.." beside "Download” and tap “Connect device” ;

30
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.Mkrmﬁ | D micro:bit k& Blocks BB JavaScript

® Input
@ Music
€ Led

.lIII Radio

- @ o« w ' Loops
20 Logic

= ‘ariables
B Math

I s Advanced

© Connectdevice [fammm =

B Download as file

-~ 3 - ole o

@ H=lp

Click “Next” ;

31
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First, make sure your microbit is
connected to your computer with a USB

cahble.

Click another “Next” ;

32
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1 | Cmicrobit

Search.., (o]

IEEEBESHZ.‘
M & Input I

Connect your micro:bit...

Pair your microcbit 1o the computer by
selecting ‘BBC microcbit CMSIS-DAF or
DaPLink CMSIS-DAF from the popup
that appears after vou press the Mext’
button below.

B Download ean heartbeat E O 0 m

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

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

And for updating the firmware of  the Micro:bit:

https://microbit.org/quide/firmware/ .

If the links are too troublesome for you , then you can also turn to our

‘Troubleshooting Downloads with WebUSB’ and "upload the firmware”

33


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

2l
i

www.keyestudio.com

in the folder we provided in the link:

https://fs.keyestudio.com/KS4027-4028

r : iS| Reading list
makecode.microbit.org wants to connect - i

Click “Done” to finish the pairing.

34
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@ Connected to micro:bit

Your microcbit is connected! Pressing
‘Download' will now automatically copy
your code 1o your microcbit.

If you nesd to unpair this microcbit, you
can do so through the " menu next to
the ‘Download’ button
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BB Microsoft | micro:bit B JavaScript

g
mmm SESC
=== Basic

® Input
@0 Music
&£ Led

all Radio

Loops

=
)
B Q

Logic

Variables

FEH]

Math

I s Advanced

el - Do - oo o

Download program:

After the pairing, click “download” to directly download the program to

the board. If it is successfully downloaded, the icon

o Downloaded! -
will shift to
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BR Microsoft | micro:bit B JavaScript

® Input
&9 Music
O

v Led

.all Padic
B S & w W ' Loops

32 Logic
= \Variables

B Math

I s Advanced

el - Bo - ale o

5.4.Makecode extension library:

For your convenience, we have made a makecode extension library for this

smart home kit.

Add smart home extension library:

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” ;
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BB Microsoft | micro:bit £ Blocks B JavaScript.

Project Settings

Search
=== Basic Extensions
@ Input Connect device
&9 Music Print...
& Lad Delete Project
Jl Radio
%) Language
= i i Loops
= ! z i High Ceontrast On
= :;: 3i::u|&3 Green Scresn On
B Math © Report Abuse.
I s Advanced e

About...

o owions - [HESEE = | o - ele o

Or click” Advanced” to select “Extensions” as shown below:
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o)
)
or
m
&
[

A
=
-

e s

Advanced

Functions

Images
Pins
Serial

Control

ol > ® B 8 B ii =|>

Extenszions

el - oo ool o

Input the link https://github.com/keyestudio2019/ks |oT to search;

Tap the searching result “loT _keyestudio” to download and install it;

This process may take a few seconds.
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BExtensions ?

""* hrtps:ffgithub.com/keyestudio2019/ks_loT Q ﬂ

loT_keyestudio

After the installation, you can find the extension files DHT11/DHT22 and
1I2C_LCD1602 on the left side.

And extension file Neopixel is also installed.

40



Ml
o

www.keyestudio.com

.Micmmft | () micro:bit Kk Blocks B JavaScript

=== Basic
® Input
Music

o
O Led

B = w w .all Radio
* Loops
¢ Logic

Variables

Math

m| M

2C_LCD1602

Meopixel

I s Advanced —
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BE Microsoft | micro:bit

k EBlocks

JavaScript

| IDHT 22
R LI B+

.

f < 0 =
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BR Microsoft | Emicro:bit BB JovaScript & ] (7] &

Search Q
12C_LCD1602

5 o
- LD initialize with address ()
® e e sesos QD) = < @ » @
&£ Led

Vo e e @) o < @)+ @

o O I g e

B = @ @ W all Radic clear LCD

=% Meopixel

I s Advanced -

s - OB e o

Note: the extension files added are only available for this project. Therefore,
when you create a new loT_keyestudio project, you will need to add these

extension files again.
Update or delete the IoT keyestudio extension files:

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

Click "Js JavaScript" to change to textual version:
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BB Microsoft | micro:bit B JavaScript

=== Basic

(® Input

Muszic

o
& Led

[ |
Ly
=
=
]
X
o
(=1
o

i o
I —
[=] (=]
)

(%) E

Variables

Math

n A

LU i RUs

= )
% Meopixel

I s Advanced -

s - Do - oo o

Click the “Explorer” on the left side:
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BE Microsoft | micro:bit & Blocks

basic.forever(function () {

1
2

=== Basic 3 3
a

= Variables
B Math
L &0

You can find these added files in the list;
Click the dustbin icon beside the file to delete the corresponding file;
Tap the refresh icon to update the corresponding loT keyestudio

extension file.
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BB Microsoft | ©micro:bit & Blocks

& Searr 0 1 basic.forever(function () {
2 2
==8 [ESIC 5 }}
® Input 4
&» Music
& Led
MR I R .l Radio
(™ Loops
X5 Logic
= \ariables
B Math
B 2c_1cD1802

README md

.l N
¢ % MNeopixel

I s Advanced

-- OE oo

5.4.Resources and test code

We also provide a link: https://fs.keyestudio.com/KS4027-4028
containing the information of the product from relevant tools to test codes,
tutorials and troubleshooting methods as well, as shown in the figure

below:

46



Ml
o

www.keyestudio.com

1. Install Microbit Diriver 2021/7/29 10:25
2. Makecode Tutorial 729 10:26
3. Python Tutorial 7728 10:31
4, How to Update the Firmware 7/29 10:26
5. Troubleshooting-MAINTENAMCE ... 7/29 10:26
6. Troubleshooting-WebUSE 7/29 10:26
7. Cool Term Download 728 10:25
Android APK 7/29 10:24

5.5.Input test code

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

conduct the program by importing the hexadecimal code file we provide.

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

code.

Open the Web version of Makecode or the Windows 10 App version of
Makecode;
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BB Microsoft | D) micro:bit

My Projects  view 41l ———mm] 1 import

L+

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 mhked or hex file to open.

Mo file chosen

can import files by dregging and dropping them anywhere in the editor!
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Select “../Makecode Code/Project 1 Heart beat/Project 1 _Heart beat.hex”

Then click “Go ahead” .

e Cpen >
« " | % Microbit Basic ... * Project 1: Heart beat w & ' Search Project 1: Heart beat
gl | ] d
Crganize » Mew folder =~ T @
Documents & ™
[&] Pictures -+ °
[ This PC *
I 3D Objects
Deskia heartbeat.mp4 Project 1: Heart
: 2 W beat.hex e
File name: | A v
Open | Cancel |

Open .mked or .hex file (%)

Select a .mkecd or hex file to open.

Mo file chosen

You can import files by dragging and dropping them anywhere in the editor!
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Open .mked or .hex file 0

Select a .mkecd or _hex file to open.

| Choose File | Project 1_ Heart beat.hex

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

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

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

Project 1: Heart beat e O
Share View
- 'l - (o | : =
d = B X % Iﬂ i H 5% Basic on start forever
5 -
Faste . Br = New Properties Select Input
EI :F folder - £ - © inp
rd Organize New Open ¥ Music
<« Mic.. » Projec... v | 0 O Search Project 1: Heart beat © L
Radi
= il Radio
5 C Loops
4 X2 Logi
s & = Variables
ft i d -
e "8 it to R
heartbeat.mpd Project 1: Heart A Advanced ere
beat.hex
f Functions
= Arays + Copy
T 7 v
<

After a few seconds, it is done.
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BB Microsoft | (—ymicrobit B JevaScript

(® Input
@0 Music
€ L=d

all Radio

Loops

=
&
B Q

Logic

Variables

FEH]

Math

Advanced

i)
<

@ vomioss - [RCRI = | o - oo o

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

install CoolTerm.
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5.6. Install CoolTerm:

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

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

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

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

CoolTerm

© 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
I_] rsvep140.dll 2019/4/3 14:33 Application extensicn £25 KB
|:| msver120.dll 2019/4/3 14:33 Application extension 241 KB
|:| ReadMe.txt 2019/5/18 20:35 Text Document 31 KB
ij vecorlib140.dll 2019/4/3 14:33 Application extension 387 KB
d veruntime140.d11 | 2019/4/3 14:33 Application extension 28 KB
|_1 Windows Systemn Requirements. b 2018/1/7 14:29 Text Docurment 1 KB
D XojoGUIFrameworked.dll 2019/4/3 14:33 Application extension 30,801 KB
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(3) Double-click # coelTem.ee . (please make sure that the driver of Micro:bit is

installed and the main board is connected with the computer.)

#F Untitled 0 = O .

File Edit Connection View Window Help

@B o # | X (%= O

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

COM16 /9600 B-M-1 & Tx & FT5 & OTR & DCh
Disconnected bt R & CTE & DER &R

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

&l ¢ & X & - @

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

Mew

e

Eh]-f Open a saved Connection
pen

Save the current Connection to disk

| i[E

N
8]
3
5
]
g

Open the Serial Connection

Close the Serial Connection

Clear Diata

Clear the Received Data

o

Options

Open the Connection Options Dialog

HEX

View Hex

Display the Terminal Data in Hexadecimal Format

&

Help

Display the Help Window
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6.Install the Smart Home

Component

s Needed

Keyestudio 12C 1602 LCD
Display Module

e
v

|M3*10MM Round-head Screws'
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Installation

Diagram

M3%10MM Round-head Screws

Prototype

Part 2
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Component

s Needed

Kevestudio Yellow
LED Module

Keyestudio DHT11
Temperature and
Humidity Sensor

(L]
%% @60
M4%8MM Round-head Screws. M4 Nuts'

Keyestudio PIR
Motion Sensor

Installation

Diagram
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Prototype

Part 3

Component

s Needed

[Keyestudio 180° Servo.

AP

M2 Nuts. |M2*12MM Round-head Screws.
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Installation

Diagram

M2#12MM Round-head Screws
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Prototype
Adjust  the| Wiring:
angle of the Micro:bit Connect the main board with
servo Expansion | Servo | the shield and with the
controlling Board computer via USB cable;
windows to Brown | Plug them up;
GND
0° Wire | Turn the slide switch on the
Red board to the “ON" end, and
5V
Wire the rocker switch to the “1”
Orange | end.
S (9)
Wire
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Example code:

servo write pin P9 (write only) = +to e

servo write pin P9 (write only) =+ to a

pause (ms) QLU

After uploading the example code to Micro:bit, the

angle of the servo is set to 0°.

Part 4
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Component

s  Needed

(peel the d @w

sticker  off B

the e s s
gear-shaped
Acrylic

board first)

Installation

Diagram

M1. 4%6MM Self—-tapping Screws
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Prototype

Part 5

Component

s Needed

@

M2%4 Self-tapping Screws
(belong to servo

63



Y4
i

www.keyestudio.com

Installation
Diagram
M2#4 Self-tapping Screws
(belong to servo
Prototype
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Part 6

Component
s Needed

(peel the
sticker  off
the Acrylic

board first)

—r— 0000

M3*10MM Round-headi\3™Se 1 Tocking Nuts

Screws
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Installation

[M3 Se1r-1ocking Nuts

Diagram

(The gears of | [ 0wt round head

Screws

the N Board
Comp .
should be Com . . _
-.._@
properly

jointed  with
the wooden
gear and do
not fix the
self-locking

nut tight; after
installation,

the door is

closed.)
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Prototype

Part 7
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Component

s Needed

18650 Battery Holderl

PP 0]
Dad

OO

®

L
Keyestudio Solarll [Keyestudio Analogl [Rocket Switch M3 Nuts”M3*8MM Flat-head Screws'
Charging Module e S
4

Installation

Diagram

M4%8MM Round-head
Screws

M3*8MM Flat-head Screws/
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Prototype

Part 8

69



2l
o

www.keyestudio.com

Component
s Needed
j g -
Keyestudio Water
Keyestudio 130 Motor Module' Drop Sensor
©e S
©9o S
M4%8MM Round-head Screws'
M4*#8MM Round-head Screws
Installation
Diagram
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Prototype

Part 9

Component

s Needed

M4*8MM Round-head Screws'

Keyestudio RGB Module
.
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Installation

Diagram

M4%8MM Round-head Screws

Prototype

Part 10
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Component

s Needed

|Keyestudio Solar Panel '
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Diagram

marked

middle.)

Installation

(stick the
solar panel
along  the
right side of

the line

the picture;
pull the
wires on the
panel  out
from the

hole in the

Prototype

Part 11
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Component

s Needed

1114

MI. 4x6MM Self-tapping Screws'

Control horn(belong to servo)
—a

Installation

Diagram

MIL. 4%6MM Self-tapping Screws
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Prototype

Part 12

Component

s Needed

Keyestudio 180° Servo'

o 1l

‘MZ*IZMM Round-head Screwsi
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Installation

Diagram

M2*12MM Round-head Screws

Prototype

Part 13
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Component

s Needed

¥

M2#4 Self-tapping Screws
(belong to servo§

Installation

Diagram

M2%4 Self-tappin
(helong to servo

§ Screws
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Prototype

Part 14

Component

s Needed

8888 |III

M3#6MM Round-head Screws. M3*45MM Dual Pass Copper Pillar
Lz M
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M3#%45MM Dual Pass Copper Pillar

Installation
Diagram
i L
| ! ! f M3*6MM Round-head Screws
'} ! !
; I
|
| |
Prototype

Part 15
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Component

s Needed

Installation

Diagram
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Prototype

Part 16

Component

s Needed
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Installation

Diagram

Prototype

Part 17
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Component

Needed
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Installation

Diagram

Prototype
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Part 18

Component

s Needed
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Installation

Diagram

Prototype

Part 19
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Component
s Needed

(peel the
sticker  off
the Acrylic

board first)

IKeyestudio Expansion Board.

1]

‘MZ*SMM Round-head Screws'

88



pv4
o

www.keyestudio.com

Installation

Diagram

M2%8MM Round—head Screws

M2 Nuts
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Prototype

Part 20

Component

s Needed
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98¢
M3*6MM Round-head Screws'

Installation

Diagram
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Prototype

Part 21
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Component

s Needed
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Installation

Diagram
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Prototype

Start Wiring
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The wiring
of the
battery

holder

(plug its jack
to the BAT
end of the
rechargeabl
e power

module)
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The wiring
of the
yellow LED
Micro:bit Shield
GND
5V
The wiring
of the RGB
module
6812 2x2
Micro:bit Shield
Full Color RGE Module
GND G
v v
S(14) 5
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The wiring
of the PIR
motion
sensor
Micro:bit Shield
GND
5V
S(15)
The wiring
of the
Microbit Shield | 1602 LCD Display Module
1602LCD
GND GND
v S5V
SDA SDA
SCL SCL
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The wiring
of the

analog gas

sensor
Micro:bit Shield
GND
oV
5{1)
The wiring
of the
humidity
DHT11
and Micro:bit Shield | Temperature and
temperature Humidity Sensor
sensor e e
oV W
temperature
S(2) S
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The wiring

of the servo | | wicromit Shield | Door Servo 1

controlling GND B Wiiia

the door o Red Wire
5(8) Orange Wire

The wiring

of the servo
controlling

the window

Micro:bit Shield | Window Servo 2
GND Brown Wire
5V Red Wire
5(9) Orange Wire
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The wiring
of the
rechargeabl
e lithium
battery
power
module
(Connect
the  shield
with it;
attach  the
red wire to V
and the
black one to

G.)
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The wiring
of the solar

panel
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The wiring
of the motor
(Please pay
attention to
the pins and
the
connection
cannot be

reversed.)

= W
o 0T At

I T

Micro:bit Shield | Motor
5V G
GND N v
S(13) IN+
S(12) IN-
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The wiring
of the steam
sensor

(Connect it
to the PO of
3.3V or the
analog

value can

not be | |

read.)

Micro:bit Shield

GND

T

S(0)

203

Steam sensor

P\/.

B =

Mount the Roof
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Component
s Needed
Micro:bit Board
Installation
Diagram
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Prototype

Installation

Diagram
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Prototype

107



2l
o

www.keyestudio.com

Install
Micro:bit

main board

Prototype
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7. Project:

Project 1: Heartbeat

(1) Project Introduction

This project is easy to conduct with a micro:bit main board, a Micro USB
cable and a computer. The micro:bit LED dot matrix will display a relatively
big heart-shaped pattern and then a smaller one. This alternative change
of this pattern is like heart beating. This experiment serves as a starter for

your entry to the programming world.

(2)Components Needed:
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Micro:bit main board *1 USB cable*1

(3)Connection Diagram:

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

(4)Test Code:

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

File Type Path File Name

Hex file | KS4027 folder/Makecode Project 1: Heart
Tutorial/Makecode Code/Project | beat.hex

Code/Project 1: Heart beat

You can also drag blocks to form code. No need to worry though you are

not good at programming.
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Firstly, you can view this link https://makecode.micro:bit.org/reference to

find more information about micro: bit blocks. Then this link

https://makecode.micro:bit.org/ can help you write code.

Command blocks can be found on the right:

Search...

Input

Music

A 9 @l

Led

Radio

Loops
Logic

Variahles

Math show icon # -
Advanced show string

< E Ml 8 Q&

Make combinations of these blocks:

Click the arrow behind “JS JavaScript” to select between "JavaScript” and
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“Python” to show the code in JavaScript language or Python language:

basic.forever{function (} {
basic.zhowIcon{IconNames.Heart)
basic.showIcon{IconNames.5mallHeart)

i)

L5 (R O T T

EEE Basic
& Input

g Microsoft

Search o 1 def on_forever():
2 basic.show_icon(IconMames.HEART)
S22 Basic 3 basic.show_icon{IconNames.SMALL_HEART)
® Input 4 basic.faorever(on_forever)
5
G» Music

(5)Test Results:

After uploading test code to micro:bit main board and keeping the
connection with the computer to power the main board, the LED dot
matrix shows pattern ﬁ and then "B&" alternatively.

( Please refer to chapter 5.3 to know how to download test code quickly.)
If the downloading is not smooth, please remove the USB cable from the

main board and then reconnect them and reopen Makecode to try again.

Project 2: Light A Single LED
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(1) Project Introduction

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

board to shine.

(2)Components Needed:

Micro:bit main board *1 USB cable*1

(3)Connection Diagram:

Attach the Micro:bit main board to your computer via the USB cable.
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(4)Introduction of components:

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

and others likewise.

w

|l BN Em mm mm ™
= mE

1

-
L
i
-
]
i
-
|

(5)Test Code:

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

File Route File Name

Type
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Hex | KS4027 folder/Makecode Project 2: Light A
file Tutorial/Makecode Single LED.hex
Code/Project Code/Project 2:
Light A Single LED

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

oe x @) v @
weie x @) v @
wiot x @)y @
= more
Radio point x e ¥ o

Loops
plot bar graph of o

Logic
w o @

Variables

more

plot x o ¥ e brightness @
poimt x a v a brightness

brightness

set brightness @

led enable false =
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Search...

®
o
€O
all
c
X

W Advanced

clear screen

Input
Music
Led
Radia
Loops
Logic
Variables pause (ms) (O
hath

show arrow North -

Make combinations of these blocks:

on start

led enable true *
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(6)Test Result
After uploading test code to micro:bit main board and powering the main
board via the USB cable, the LED in (1,0) lights up for 1s and the one in (3,4)

shines for 1s and repeat this sequence.

Project 3: LED Dot Matrix

(1) Project Introduction

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

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

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

well.
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(2)Components Needed:

Micro:bit main USB cable*1
board *1

(3)Connection Diagram:

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

(4)Test Code:

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

File Route File Name

Type
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Hex file

KS4027 folder/Makecode

Tutorial/Makecode Code/Project

Code/Project 3: LED Dot Matrix

Project 3: LED Dot

Matrix.hex

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

Input
Music
) Led
Fadio

Loops

N a

Logic
Variables

Math

< E o

Advanced

show icon lﬁ: v
-

clear screen

on start

pause (ms) RRLERS

show arrow  North -
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on start

show number o
show number o
show number o
show number o
show number o

forever

Morth East

show South East

show South West

show North West

clear screen

pause {ms)
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(5)Test Result:

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

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

H, then at southeast ! then at southwest ﬂ and then at
northwest H

Project 4: Programmable Buttons

(1) Project Introduction

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

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

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

(2) Components Needed:

Micro:bit main board USB cable*1
*1

(3)Connection Diagram:

Attach the Micro:bit main board to your computer via the USB cable.
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(4)Test Code 1:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 4: Code-1.hex

Tutorial/Makecode Code/Project
Code/Project 4: Programmable

Buttons

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

" ons
& Music
O Led

all Radio
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A 9 egl

Radio

Loops
Logic

Variables

Math show dcon T +
Advanced show string

< HE M s Q

Make combinations of these blocks:

on button A * pressed @ on button B * pressed on button A+B * pressed

(5)Test Result 1:

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

button A and B pressed together and then released.

(6)Test Code 2:

The route to get test codes (How to load?)
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File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 4. Code-2.hex

Tutorial/Makecode Code/Project
Code/Project 4: Programmable

Buttons

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

= MmorS
Gy Music
&L Lad

l Radio

Input

on button A + pressed

Variables Click on it
to create
a variable

Make & Variable...

item =

set  item * to °

change item = by o

Variak.es
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plot x a ¥ e brightness @
point x a ¥ o brightness

brightness

; set brightness @
Radio

Loops
led enable false =

stop animatian

plntxe jl'o

tugglexaya

unplutxeya
Radio miﬂtxevo

plot bar graph of e

up tne
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Music
Led
Radio

Loops

Variahles

Math

Advanced

Make combinations of these blocks:

on button A * pressed on start

change item = by o led enable  true *

button B * pressed

change item * by e plot bar graph of 1item =

up tﬂe

if item * > ¥ e then
set item * to e

if

56t item * tue
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(7)Test Result 2:
After uploading test code to micro:bit main board and powering the main
board via the USB cable, when the button A is pressed, the LEDs turning

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

Project 5: Temperature Detection

(1) Project Introduction

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

with the range of 40°C~105°C.

(2) Components Needed:
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Micro:bit main USB cable*1
board *1

(3)Connection Diagram:

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

(4)Test Code 1:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 5: Code-1.hex

Tutorial/Makecode Code/Project
Code/Project 5: Temperature

Detection
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You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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s2% Basic

serial write

(= Input
¢ Music serial write
& Led

3 serial write
.l Radio
C Loops serdal write
0 Logic

serial write numbers | array af e o 'E} @

= Variables

Math

serial read line

Advanced serial read wntil new lipe { ) =

Functions

serial on data received new line ( ) =

serial read string

serial
i redirect to
Serial
X B *
R P1 -

at baud rate 115288 *

serial redirect to USE
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on pin P8 = pressed

button A = is pressed
acceleration (mg) x =
pin A + is pressed
light lewel

compass heading (%)

Advanced temperature {*C)

S Functions is shake = gesture

show icon lﬂ' -

Music
Led
Radio
Loops
Logic
Variables
Math

Advanced

i Functions pause (ms) o

Make combinations of these blocks:

Input show string
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serial redirect to USB

serial write value = temperature ("C)
pe

(5)Test Result 1:
After uploading test code 1 to micro:bit main board, powering the main
board via the USB cable, and clicking “Show console Device” , the data of

temperature shows in the serial monitor page as shown below.
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Lil Show console Simulator
il Show console Device J

When you touch the processor nNRF52833 on the board for a while, its

temperature will rise gradually and the CoolTerm serial monitor will show
the change of temperature in the current environment, as shown in the

figures below :
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& Go back Device nﬂ |
F 30.08

25.84

4 Show console Simulator

il Show console Device

9 Temperature: 26 a“
4 Temperature:27
32 Temperature:23
22 Temperature:26
27 Temperature:25
4 Temperature: 27
9 Temperature:28
18 Temperature:29

& Temperature:3é

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

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

and Connect. The CoolTerm serial monitor shows the change of
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temperature in the current environment, as shown in the figures below

#F Untitled 0 = O =

File Edit Connection View Window Help

&8 ¢ & X %~ @

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

Connection Options (Untitled )

Serial Port Serial Port Options
Ermina Port:
Recenve
T it
oot Baudrate:
Miscellaneous
Data Bits: .3 e .
Pﬁfit}’: none ot
Stop Bits: [1 |

Flow Control: [ ]CTS
[ ]DTR
[JXON

Software Supported Flow Control
Block Keystrokes while flow is halted

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

&l ¢ & X (%]~ @

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

Connection Options (Untitled 0]

[[Serial Port o b
Terminal T R
Receive elic ! COM1g o | | y.!
Transmit
Mizcellaneous Bt 2600 =
Data Bits: ﬁ
5 1200
Parity: 1300
: 2400
Stop Bits: 3600
4300
Flow Control: 7200
Go00
14400
19200
28800
Software Supg 28400
Initial Line States | yctom...

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

Fe-5Scan Serial Ports

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

File Edit Connection

View Window Help

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

File Edit Connection View Window Help

L4

) -

Mew Open

Save

ﬁ

Disconnect

) ¢

Clear Data

HEX.

Options

Wiew Hex

@

Help

Temperature:
Terperature:
Temperature:
Temperature:
Temperature:
Temperature:
Temperature:
Temperature:
Temperature:
Termperature:
Temperature:
Temperature:
Temperature:
Temperature:
Temperature:

23
23
24
25
25
27
27
27
27
28
28
28
28
29
29

| COM16/ 115200 §-N-1

Connected 00:00:00

(6)Test Code 2:

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

@ T

) RTS () DTR @ DCD

@ @Cs @DSR @R

File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 5:
Tutorial/Makecode Code-2.hex

Code/Project Code/Project 5:

Temperature Detection
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You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

plot x a ¥ a brightness @
point x 9 ¥ ° brightness

brightness

set brightness @

.l Radio
C' Loops
led enabhle false =
X: Logic
= Variables
= stop animatien
= Math

Radio

Loops

= Variables

= Math

A Advanced
¥ Functions

= Arrays

T Trud
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s more on pin P8 = pressed

& Music

L Led

il Radio button A+ is pressed
" Loops acceleration (mg) x =
X3 Logic pin P8+ is pressed
= Variables light level

B Math L R

Advanced temperature {*C)

it

Je Functions is shake = gesture

Make combinations of these blocks:

m 5 Q A

Ll

ﬁﬂ

Input
Music
Led
Radio
Loops
Logic
Variables

Math

Advanced

Eumnrtinne

show icon ﬁi’ -
show string

(Please note that the value 35 in the statement below can be changed

according to real situation.)

on start

led enable true =

forever
if temperature {[°C) >w e
show icon

else

- [ ]
show icon =

®

then
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(7) Test Result 2:

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

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

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

appears.

Project 6: Geomagnetic Sensor

val

(1) Project Introduction

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

Attitude and Heading Reference System (AHRS).
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Micro: Bit main board uses LSM303AGR geomagnetic sensor, which
supports four modes namely 100 kHz,400 kHz,1 MHz and 3.4 MHz and the

dynamic range of magnetic field is +50 gauss.

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

direction.

Attention: this geomagnetic sensor built in the board can help us
determine bearings by showing readings in the value from 0 to 360. And
the system will ask us to calibrate it the first time it is put into operation by
rotating the board.Please note that metal materials around may attenuate

the accuracy of the reading and calibration.

(2)Components Needed:
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Micro:bit main | USB cable*1
board *1

(3)Connection Diagram:

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

(4)Test Code 1:

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

File Route File Name
Type

Hex KS4027 folder/Makecode Project 6:

file Tutorial/Makecode Code-1.hex
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Code/Project Code/Project 6:

Geomagnetic Sensor

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

Logic

Variables

Math

Advanced

=) Functions

.-.‘-.rray';:n
Text

Game

button A = is pressed

acceleration (mg) x -

pin P8 *+ is pressed

light lewel

compass heading (®)

temperature {°C)

more

rotation (*) pitch =

magnetic force (UT) = =

running time (ms)

running time (micros)

calibrate compass
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® Input

Make combinations of these blocks:

on button A ¥ pressed

calibrate compass show mummber compass heading (%)

Note: it is imperative to calibrate the Micro:bit board for different
geomagnetic fields existing in different places. And the system will make

an automatic requirement if it is used for the first time.

(5)Test Result1:

After uploading Test Code 1 to micro:bit main board and powering the
board via the USB cable, and pressing the button A, the board asks us to
calibrate compass and the LED dot matrix shows “TILT TO FILL SCREEN" .
Then enter the calibration page. Rotate the board until all 25 red LEDs are

on as shown below.
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Rotate until the light is on,

(25pcs LED light on)

then a

square pattern is generated

After that, a smile pattern H appears, which implies the calibration is

done. When the calibration process is completed, pressing the button A

will make the magnetometer reading display directly on the screen. And

the direction north, east, south and west correspond to 0°, 90°, 180° and

270° respectively.

(6)Test Code 2:

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

File Route File Name
Type
Hex KS4027 folder/Makecode Project 6:
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file Tutorial/Makecode Code-2.hex

Tutorial/Project Code/Project

6: Geomagnetic Sensor

forever

set x+* 10 compass heading (°)

if compass heading () = compass heading (%)

show leds

This module can keep reading data to determine direction, so does point

to the current magnetic North Pole by arrow.
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202.5

For the above picture, the arrow pointing to the upper right when the value
ranges from 292.5 to 337.5. Because 0.5 can’ t be input in the code, the

values we get are 293 and 338.

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

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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button A » is pressed

acceleration (mg) x =

pin P8 = is pressed

light lewel

compass heading (%)

temperature {*C)

is shake = pgesture

rotation (*) pitch =

magnetic force (PT) = =

> Music Kimaing time. ()
O Lad running time (micres)

il Radio
calibrate compass

' Loops
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Click on it
to create
a variable

Radio

Loops

Logic

Variab.es

Music

o
€O Led

i Radio
C Loops
X3 Logic

= \lariahlac

151



pv4
o

www.keyestudio.com

[
.
[=1]
T

L
¥

= Variables Click on it

& Math to gene_rate
an else if

A Advanced

J® Functions

iI= Arrays

T Text

Game

[+~

Eal Images
@& Pins
-

< wldian

Make combinations of these blocks:
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on start

calibrate compass

forever

set x * to compass heading (°)
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else if

show leds

else if

show leds
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else if

show leds

show leds

else

show leds

(7)Test Result 2:
Upload code 2 and plug micro:bit into power. After calibration, tilt

micro:bit board, and the LED dot matrix displays the direction signs.
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Project 7: Accelerometer

(1) Project Introduction
The Micro: Bit main board V2 has a built-in LSM303AGR gravity

acceleration sensor, also known as accelerometer, with a resolution of
8/10/12 bits. The code section sets the range to 1g, 29, 4g, and 8g.

We often use accelerometer to detect the status of machines.

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

output by the accelerometer.

(2) Components Needed:

Micro:bit main board *1 USB cable*1
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(3)Connection Diagram:

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

(4)Test Code 1:

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

File Route File Name
Type
Hex KS4027 folder/Makecode Project 7: Code-1.hex

file Tutorial/Makecode

Code/Project Code/Project 7:

Accelerometer

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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on button A v pressed

== mare

@» Music
€ Led
all Radio

P F
SEErcn..

® Input
@@ Music

O L=d
all Radio
C Loops

X Logic

i T EIE R R S

Make combinations of these blocks:

on SCcreen up ¥

on screen down * on tilt right «

show number ° show number o

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

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

number 2 shows.

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

shows as below.

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

appears.
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5.4

D

|é||||9|n||9|||u@u|@

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

exhibits.
When the board is tilted to the left, the LED dot matrix shows the number

6 as shown below.

When the board is tilted to the right , the LED dot matrix displays the

number 7 as shown below:

When the board is knocked to the floor, this process can be considered as

a free fall and the LED dot matrix shows the number 8. (Please note that
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this test is not recommended for it may damage the main board.)
Attention: if you' d like to try this function, you can also set the acceleration

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

(6) Test Code 2:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 7: Code-2.hex

Tutorial/Makecode Code/Project

Code/Project 7: Accelerometer

You can edit command blocks yourself
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Command blocks:

@@ Music
& Lad

a Radio

Q

Loops

ot

Logic

Variables

Math

fH

Advanced

>

s

Functions

1
wh

Array

I~
—
[4#]

Game

b 8

Images

Pins

®

=ms O
= Control

& Extensions

serial write numbers | array of a o e @

serial read line

serial read wntil mnew line { ) =

serial on data received new lime ( ) =

serial read string

serial
redirect to
™ Pa W
REL P1 w

at baud rate 115288 =

serial redirect to USB
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button A = is pressed

acceleration (mg) x -

pin A = is pressed

light level

& Input
& Music
O L=d

.l Radio

pause (ms) QL
' Loops

et Lagic show arrow North -

_— Vlariahklas

Make combinations of these blocks:
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serial redirect to USB

acceleration (mg)

acceleration (mg)

acceleration (mg)

acceleration (mg)

(7)Test Result 2:
Upload test code to micro:bit main board, power the main board via the

USB cable, and click “Show console Device” .
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Il Show console Simulator
i1l Show console Device

After referring to the MMAS8653FC data manual and the hardware
schematic diagram of the Micro: Bit main board, the accelerometer

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

(Top View)
Direction of the
Detectable Accelerations

The following interface shows the decomposition value of acceleration in X

axis, Y axis and Z axis respectively, as well as acceleration synthesis
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(acceleration synthesis of gravity and other external forces).

€ Goback Device nn 1

2048 08

-2848.98

-2932.88

2a_aa

-2244.88

At I N AN

3154 8

4

Z:220
5:1504
X:-1696
¥:28
Z:-132
5:185%
X916

Z:-388

X:956

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

You could open CoolTerm software, click Options, select SerialPort, set
COM port and put baud rate to 115200 (after testing, the baud rate of USB
SerialPort communication on Micro: Bit main board is 115200), click OK,
and Connect. The CoolTerm serial monitor shows the data of X axis, Y axis

and Z axis , as shown in the figures below :
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i‘ Untitled 0 * T O e

File Edit Connection View Window Help

@&l @ 8 X % @

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

5:922 ~
H:-912
Y:-864
Z:-620
5:1320
H:-280
Y:-676
Z:-296
S5:1364
H:=-1a0
Y:-836
Z:-4
5:=878
H=-812
Y:-263
Z:-300
5:518
H:140
Y:-372
Z:1004
5:1108
H:-658
Y:-263
I:-59492
5:=740
=84
Y:-40

| COM16 / 115200 §-N-1 ® %X ©RIS © DIR @ DCD
Connected 00:00:05 QR @CS @DR @R

Project 8: Light Brightness Detection
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(1) Project Introduction

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. And it can be viewed

as a photosensor.

Micro:bit main USB cable*1
board *1

(3)Connection Diagram:
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Attach the Micro:bit main board to your computer via the USB cable.

(4)Test Code:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 8: Light

Tutorial/Makecode Code/Project
Code/Project 8: Light Brightness

Detection

Brightness

Detection.hex

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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& Music
&L Lad

.l Radio
C Loops
X: Logic
= Variables

= Math

A Advanced

% Functions

i

= AITEy

I~
—
(1=}

Game

L+
[l Images

@& Pins

serial write value ° i o

serial write string .
serial write numbers | array of ﬁ- o e @

serial read line

serial read wntil new lipe { ) =

serial on data received new line ( ) =

serial read string

serial
redirect to
™. P ¥
RL Pl w

at baud rate 115288 =

serial redirect to USE
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Input

on button A = pressed

Music
Led
Radio
Loops e e e
Logic
Variables
g Math b it e e
Advanced acceleration (mg) = =

J= Functions pin P@ + iz pressed

Arrays light level

I~

Teat compass heading (%)

Music
Led
Radio

Loops

Loops

Variables
A Logic

Math Variables

Advanced Math

& Functions

- Arravee

Make combinations of these blocks:
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serial redirect to UsB

serial write value BTGSeI 3eal - light lewel

if light level < w @ then

(5)Test Result:
Upload the test code to micro:bit main board, power the board via the USB

cable and click “Show console Device” .
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il Show console Simulatos

L__ il Show console Device J

When the LED dot matrix is covered by hand, the light intensity showed is
approximately O0; when the LED dot matrix is exposed to light,the light

intensity displayed gets stronger with the light as shown below:

173



Ml
o

www.keyestudio.com

& Goback Device nﬂ N
14468

B = & o« ] B =S 8.00

Lil Show console Simulator
il Show console Devics

48 L[ight intensity:d
Light intensity:23
Light intensity:47
Lipht imtensity:51
Light intensity:57
Lipht intensity:7@
Light intensity:80
Light intensity:189
Lipht intensity:128
Light intensity:144

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

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

If you're running Windows 7 or 8 instead of Windows 10, via Google

Chrome won't be able to match devices. You'll need to use the CoolTerm
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serial monitor software to read data.

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

intensity , as shown in the figures below :

I:!‘.»:-.:_- — O <

File Edit Connection View Window Help
Eal ¢ # X
N =
—annect Clear Data Help

Mew Open Save Disconnect

5,

Options

HEX

View Hex

Light intensity:31 L
Light intensaity:30
Light intensity:24
Light intensity:23
Light intensity:23
Light intensity:24
Light intensity:24
Light intensity:24
Light intensity:24
Light intensaity:25
Light intensity:2%9
Light intensity:78
Light intensity:147
Light intensity:171
Light intensity:198
Light intensity:220
Light intensity:221
Light intensaity:221

COM16 /115200 §-N-1 ® X @ RIS  DIR @ DCD
Connected 00:03:16 @ R @ Cs @05k @R
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Project 9: Speaker

(1) Project Introduction

Micro: Bit main board has an built-in speaker, which makes adding sound
to the programs easier. With a speaker, all Micro:bit board can be used to
create sound-related projects. But the new version, that' s the version 2 is
able to make the speaker utter giggles, greetings and yawning and sound
sad. It can also be programmed to air all kinds of tones, like playing the

song Ode to Joy.

(2)Components Needed:

Micro:bit main | USB cable*1
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board *1

(3)Connection Diagram:

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

(4)Test Code 1:

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

File Type

Route

File Name

Hex file

KS4027 folder/Makecode
Tutorial/Makecode Code/Project

Code/Project 9: Speaker

Project 9: Code-1.hex

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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show icon @ -

S—p—

.l Radio

Loops

HQ

Logic

Variables

Math

il

Advanced

>

e Functions

Melody Advanced
start melody  dadadum - repeating once -
stop melody all -

il Radio misic on melody note played
al

C Loops
X, Logic
milcrochit (vZ)

= Variables

i Math play sound giggle = until done

A Advanced
play sound glggle =
J&  Functions

= ArTays set built-in speaker #O0FFS

Make combinations of these blocks:
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forever

play sound giggle * until done

e (o

play sound happy * until done

=

play sound hello * until done

el

play sound yawn * until done

0

(5)Test Result 1:
After uploading the Test Code 1 to micro:bit main board and powering the
board via the USB cable, the speaker utters sound and the LED dot matrix

shows the logo of music.

(6)Test Code 2:

The route to get test codes (How to load?)
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File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 9:
Tutorial/Makecode Code-2.hex

Code/Project Code/Project 9:

Speaker

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

Xa kL O D

Em

Input

Music
Led
Radio
Loops
Logic
Variables

hath

Advanced

2 Functions

Arrave

show icon @ -
s st

on start

180



Ml
o

www.keyestudio.com

D

search..

Music

g

Tone

play tone EGLLICHES for 1 + beat

(e LA FA N Middle C

Make combinations of these blocks:
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tone1'iiﬁﬂlﬂl for
toneiliiﬁﬂli} for
toneqwiiﬁﬂli' for
tonei‘HiﬂIia}fnr
toneq'HiﬂIE'}fnr
toneiqiiﬁﬂlﬂ' for

tnneiﬁiiilﬁ' for
toneqﬂiiﬁﬁlﬁipfur
tonei'HiEHl!' for
tonei'iiﬁﬁli' for

Gl High D R

Gl High E R

tone1tiiﬁﬂla' for
toe QD r
toneqtiiaﬁlﬁibfor

gt High E Ry

High E JRid
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play tone for
play tone for
play tone for

IETR L l High F R

IRl High E Rivd

play tone Qe for

play tone for
play tone @ for
play tone for
play tone for

play tone for

play tone QR EE for

play tone QSR Ea for
play tone @SR for

ETRGUTE High O R

play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
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play tone for
play tone for

IRl High E R

GRSl High F Rivg

play tone for
play tone for
play tone for
play tone for
play tone for

play tone QRN for

play tone @ for

play tone @S for

ETTR G High F R
ETR G High 6 R
play tone @S Rl for
play tone QhE:iS= for

IR Tl High E R

play tone for
play tone for
play tone for
play tone for
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play tone for
play tone @ for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for
play tone for

play tone QESuiEl for

(GG High C R

play tone for
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play tone for
play tone for
play tone for

play tone for

GRS High o R

play tone Qe for

play tone QERu N for

play tone Rty N for

play tone for

play tone QAT EE For
IETRRL T High € Rivd
play tone WiE:iEl for
ES G High E iy
play tone Qe for
play tone QS e for

play tone QEiS:ies for

play tone for
play tone for
play tone for
play tone for
play tone for
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play tone for
play tone for

play tone

play tone

play tone

High C Rl

High B Rivd

High & Regvld

play tone for
play tone @ for
play tone for
play tone for
play tone for 172 = beat

play tone

play tone

play tone

play tone

play tone

High D By

Middle B iy

HMiddle 4 JEiily

Middle G JEiig

Middle 4 JEiilg

= beat

beat

beat

beat

= beat

beat

» beat

beat

1/2 = beat

1/2 = beat

beat

beat

beat

beat

play tone for 1f2 = beat
play tone for 1/2 = beat
play tone for 1/2 = beat
play tone for 1/2 = beat
play tone for 172 = beat
play tone for 1 = beat

play tone for 1/2 = beat
play tone for 1/4 = beat

play tone

The musical score of Ode to Joyis attached below:

High ¢ JREvd

1 = beat
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g Ode To Joy
1=B § 4 = 120 Beethoven
[1]

géaslsa‘lééliiéélé—géo\éédé\
[2]

5432|ii23|2-i1i02231]
mp crese

5 3431 |2 343 2 |1 253|§345\
[3]

43211232 iio0l2231i]

mp crese

s

égéwégééﬁm‘@;éas\

r1. 2.

i b . v Vi
54352|ii232-iio0of2- ii 5]

i- 337 "3 66 45|17276567/13571 1-1
ioool

Find more information about musical notations via this link:

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

(7) Test Result 2:

After uploading the Test Code 2 to micro:bit main board and powering the
board via the USB cable, the speaker on built-in the Micro:bit board plays
the sound Ode to Joy .
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Project 10: Touch-sensitive Logo

(1) Project Introduction

The Micro: Bit main board is equipped with a golden touch-sensitive logo,
which can act as an input component and function like an extra button.

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

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

(2)Components Needed:

Micro:bit main board *1 USB cable*1

(3)Connection Diagram:

Attach the Micro:bit main board to your computer via the USB cable.
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(4)Test Code:

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

File Route File Name
Type

Hex KS4027 folder/Makecode Project 10:

file Tutorial/Makecode Touch-sensitive

Code/Project Code/Project 10: | Logo.hex

Touch-sensitive Logo

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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T
O

.JT]j

HaQ

[nput
Music
Led
Radio

moar2
Music
Led
Radio
Loops
Logic
Variables

hath

rMusic

Led

light lewsl

compass heading (*)
temperature [*C)

is shake = pgesture

milcrochit (V2)

Click on it
to create
S a variable

Make a Variable...

time =

set  time * to o
change time = by o

rotation (*) pitch =

magnetic forece (pT) = +*

running time (ms)

runnaing time (micros)
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e - I

A Advanced
e Functions

= ATays

® Input
&» Music
L Led

.all Radio

Loops

7 Q

Logic

Variables

Math

Make combinations of these blocks:
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on logo released =

set time * to rumming time (ms) -+

show mmber time » integer = « [laEl]

(5)Test Results:

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

is when it is released.

Project 11: Microphone

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

the LED indicator lights up.

(2) Components Needed:

Micro:bit main board *1 USB cable*1

(3)Connection Diagram:

Attach the Micro:bit main board to your computer via the USB cable.
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(4)Test Code 1:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode Project 11:

Tutorial/Makecode Code/Project | Code-1.hex

Code/Project 11: Microphone

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

= More
& Music
& Led

.l Radia

Make combinations of these blocks:
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on loud + sound on gquiet * sound

-n
show icon =EEE= - show icon
]

(5)Test Result 1:
After uploading test code to micro:bit main board and powering the board
via the USB cable, the LED dot matrix displays pattern E when you clap

and pattern & when it is quiet around.

(6)Test Code 2:

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

File Type Route File Name

Hex file | KS4027 folder/Makecode Project 11: Code-2.hex
Tutorial/Makecode Code/Project

Code/Project 11: Microphone

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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mm IOME

=

= Control

Logic
= Variahles

B Math

>

Advanced

b

Functions

i
_.L'u
I
-
i

serial

redirect to

TE P8 =

RE Pl =

at baud rate 115288 =

serial redirect to USB

Click on it
to create

a variable
manSound -

soundLevel =

set  sopndlewvel * to a

change soundlevel = by o

button A * is pressed
accelergtion (mg) x =
pin A+ 1is pressed
light lewel

compass heading (™)
temperature [(%C)

is shake * gesture

miicrochit (V2)

on lowd = sound

logo is pressed

sound level
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L
[11]
]

-
0
=
0

® Input
& Music
€O Led

=earcn..

.l Radio

C' Loops
® Input

= Variables

= Math

A Advanced

) Functions

Make combinations of these blocks:

198



pv4
o

www.keyestudio.com

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 soundlLevel = > - maxSound -

set maxSound * to soundlevel w

®
®

(2)Test Result 2:
Upload test code to micro:bit main board, power the board via the USB

cable and click “Show console Device” as shown below:
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illi Show console Simulatos

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

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

195.8

: A, al- AAK l ~A A AR -ae

Y3
127
158
153
172
187
183

2 187
191

3 135

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

clapping, the LED dot matrix shows the pattern of the sound.

Project 12: Play Music

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

speaker to sing songs.

(2) Components Needed:

Micro:bit main board *1 USB cable*1

(3)Connection Diagram:

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

(4)Test Code:

The route to get test codes (How to load?)
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File Route File Name
Type
Hex KS4027 folder/Makecode | Project 12: Play Music.hex

file Tutorial/Makecode Code/Project

Code/Project 12: Play Music

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

start melody  dadadum » repeating once =

stop melody all =
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@ ipart show icon %'E# >
@ Music show string (T E0IE
€ Lad

|ﬂ Radio clear scoreen

microhit (V2)

on loud + sound

on logo pressed -

Make combinations of these blocks:

on logo touched =

-
- L]

show icon ,5° ™
(11}

start melody birthday * repeating once #

(5)Test Results:
After uploading test code to micro:bit main board and powering the board

via the USB cable, the speaker plays the song Happy Birthday to You when
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the logo is touched.

Project 13: Dodge Bullets

(1) Project Introduction

In the previous projects, we have learned about the two programmable
buttons, button A and B, and the LED dot matrix respectively. In this one,

we will combine them to design a game- Dodge Bullets.

(2)Components Needed:

Micro:bit main board *1 USB cable*1

(3)Connection Diagram:
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Attach the Micro:bit main board to your computer via the USB cable.

(4)Game Rule1
There are two bullets (marked as G1 and G2)falling from the LED dot matrix

and a role G on the bottom of the matrix. Button A and B can be used to
control the movement of the role to dodge bullets. It moves to the right
when A is pressed and to the left when B is pressed. The game is over when

G is hit and the game can start over by pressing A and B together.

(5)Test Code 1:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 13: Code-1.hex

Tutorial/Makecode  Code/Project

Code/Project 13: Dodge Bullets
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You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

== Basic
® Input
@ Music
O Lad

Click on it
to create
a variable

.l Radio
C Loops
X3 Logic

Yariables

== miore
& Music
& Lad

.ll Radio
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Search.. Q

o
== Basic

create sprite at x: a ¥ °
® Input

& Music delete sprite =
o i is sprite v deleted
||ﬁ| Radlﬂ
C' Loops sprite » move by ()
X Logic
z sprite turn right * by (*) @
= Variables
B Math sprite change x + wa
A, Advanced e e
I Functions

sprite = X

is sprite = touching

iz sprite * ‘touching edge

sprite = if on edge, bounce

change score by o

start countdown (ms) fElsslsh]

e Serial
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A Advanced

@ Functions absolute of ()
i= Amays
= 3 square root - o
T Text
o > (@

o Game 5
El Images pick random o to @
@& Pins

; constrain o between e and o
=5 Serial

Input

Music

Led
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® Input
&y Music
L Led

.l Radio

X Logic

= Variables

@ Math

Make combinations of these blocks:

® Input
& Music

€O Lad
Radio

Loops

Variables

hath

Bl

Advanced

>

I¥) Functions

Arrays

I~

Text

Game

8

[Eal Images
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set 6+ to oreate sprite at x: o y: o

on button B + pressed
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set G2 * to create sprite at x: pick random a to o \'H a

62 v tun right v by (*) )

or v is G+ touching G2

(6) Test Result 1:

The game begins when the code is uploaded to the main board. The
bullets G1 and G2 fall off and the role G is controlled by Button A and B to

shun them. If the role fail to avert the attacks, the game is over.

(7)Game Rule 2:
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Built on the rule1, a new rule is added that one will get score in this game.
And with the accumulation of the score, the difficulty of this game mounts.
The detail of rule2 is that when the role G dodge a bullet, 1 score is gained
and that the game stops when it is hit and the game is over after the

display of the scores. Like rule1, the game will restart when button A and B

pressed together.

(8)Test Code 2:

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

File Route File Name
Type
Hex KS4027 folder/Makecode | Project 13:
file Tutorial/Makecode Code-2.hex

Code/Project Code/Project 13:

Dodge Bullets

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

213



pv4
o

www.keyestudio.com

551 Basic Click on it
@ Input to create
& Music a variable
O Led

Variables

= Math

I A Advanced

' Comedinne

on button A » pressed

=== MRGre
&2 Music
& Lad

all Radio
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QC lLed Game
al Radio
: I]‘l create sprite at x: o ¥: o
C' Loops
delete sprite =
X: Logic
= Variables is sprite = deleted
= Math

sprite move by o

sprite turn right * by (%) @

A Advanced

Functions

sprite change x = by o

sprite set x v to a

=== [OFE
sprite = X
[l Images
‘@r Pins is sprite = touching
=5 Serial
is sprite * +touching edge
= Mrantral
= AITays
start countdown (ms) QEEleilel
T Tex

e MONE

Eal Images
@®

Pins

Ea] Images
@& Pins
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W

oi‘

reuainderu-l'oi-o

min = nfeanda
A Advanced Lt ”ﬁ“’ﬂ

" Functions sbsolute of ()
I= Amrays
= square root - e
T Text
ot~ @
o Game i
El Images pick random e to @
@& Pins

constrain o between e and o

Input

Music ® Input
Led

== Basic
® Input
@ Music
O Led

.l Radio

X; Logic

= Variables for index from e to ()
= do

g Math
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® Input
& Music
O Led

.l Radia

C Loops

= Variables

= Math

M Advanced

I¥) Functions
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change score w hyo
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is G+ touwching Gl - is G+ touching G2 =

(9)Test Result 2:

The game begins when the code is uploaded to the main board. The
bullets G1 and G2 fall off and the role G is controlled by Button A and B to
shun them. 1 score will be tallied for each successful dodging. If the role
fail to avert the attacks, the game halts and it is over after the exhibition of

the scores gained.
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Project 14: Bluetooth Wireless Communication

(1)Project Introduction

The Micro: Bit main board 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 function of this main board. Linked with Bluetooth, it can
transmit code or signals. To this end, we should connect an Apple device (a
phone or an iPad) to the board.

Since setting up Android phones to achieve wireless transmission is similar

to that of Apple devices, no need to illustrate again.
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(2)Components Needed:

" e &
1 -
” C |

Micro:bit main Micro USB | Smart Phone/iPad*1
board *1 cable*1

(3)Connection Diagram:
Attach the Micro:bit main board to your computer via the Micro USB

cable.,

(4)Procedures:
Step 1:
For Apple devices, enter this link

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

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

firmware to the Micro: Bit main board.
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(Only Apple devices should follow this step. Not

systems.)

o el =

i

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

If you need help

needed for Android

Make some noise

Connect headphones
or speakers to make. ..

ol Intermediate

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

a computer, or Visit our support site.

(annluad pairing HEX ﬂle) i0OS app support

Monitor and control

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

your iPad or iPhone.
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*i e

ownloads

Share View

«— v -'- » This PC » Downloads | 0 Search Downloads o)
# Ouick access _I microbit-pair-ios.hex
B Desktop o Open with
4l Downloads « f Scan with Windows Defender...
a Documents g & Share
[&] Pictures o Give access to >
I3 This PC Restore previous versions
Send to > Bluetoath devi
= MICROBIT (E) 0 HEtnath gEvice
Gl ¢ Compressed (zipped) folder
¥ Network Copy I Desktop (create shortcut)
%] Documents
Create shortcut ¥ SH
= Fax recipient
Delete = o
1 Mail recipient
Rename
- MICROBIT (E:)
! . Properties
1 itemn 1 itern selected 630 K

Home

P

7 Quick access
[ Desktop
q‘- Downloads
E] Docurnents
|&] Pictures
EH This PC
_J 3D Objects
[ Desktop
E] Docurnents
* Downloads
J‘i Music
|&] Pictures

E Yideos

Share View

» ThisPC » Desktop » MNew folder

A =
J microbit-pair-ios.hex

(] Search M...

e

" 533% complete

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

y .

% % % %

Speed: 88.7 KB/s

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

[ Fewer details
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Step 2:

Search  "micro bit” in your App Store to download the APP micro:bit.

Filters w 2L microbit [ Cancel

- micro:bit
Edlucation

Mkt
Education GET

Step 3: Connect your Apple device with Micro: Bit main board :

Firstly, turn on the Bluetooth of your Apple device and click icon B

to open the APP micro:bit and select item “Choose micro:bit” to start

pairing Bluetooth.
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Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas

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

A .

et &

micro:bit

o

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

A4

Cancel X
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'How to pair your micro:bit.

RELEASE!

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

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

L

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

showed on the matrix and click “Next”
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Enter pattern

Step 2

COPY the pattern from your
device and TAP Next

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.
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Ready to pair

L TS T = e

Tap Next to pair
When asked for a code, PRESS
button A on micro:bit to see it

Cancel

o

7
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Searching for micro:bit

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

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

Currently searching for O

micro:bit. Please wait...

Cancel

Searching for micro:bit

Please wait...

Where are you?

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

Press RESET on micro:bit

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

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

Give your praject 2 name.

Click and the box B appears, and

then select “Create V" .
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Choose micro:bit

Create Code

Flash

Monitor and Control

ldeas
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&
nm o,

B B EE E B B EEBR

Mew Project

Create a Project

Give your project a name.
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OO micro:bit @ Home «f

Loops

=
X Logic

Variables

B Math

I w  Advanced

Pick a name..

Name the projectas "1 “and click to save it.
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) micro:bit @ Home «f B JavaScriot © & [IEMicosoft

led enable true v

il Radio
Loops

¥y
22 Logic

Variables

B Math

I s Advanced

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

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

Choose micro:bit

Create Code

Flash

Monitor and Control

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

Code Editor i
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Flashing code to micro:bit

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

If the program “1" is uploaded successfully a few seconds later, the App
will emerge as below and the LED dot matrix of the Micro: Bit main board

will exhibit a heart pattern.
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Flashing successful

8.Expansion Projects:

The former 14 projects are the introduction of sensors and modules. The
further lessons are challenging for new starters.

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

supply is weak.

Project 1: LED Blinks

(1)Project Introduction

We' ve set up the micro:bit smart home. Now let’ s get started from the
most simple experiment---LED blink.

LED is a type of semiconductor called "Light Emitting Diode "which is an
electronic device made of semiconductor materials (silicon, selenium,
germanium, etc.). It features unidirectional conductivity, that is, the
positive voltage is applied to the anode (long leg) and the cathode (short
leg) of the diode. when the voltage of its anode is higher than the voltage
of its cathode, thus, the diode is turned on(LED is on). When a reverse
voltage is applied to the anode and cathode, the diode is
disconnected(that is, the LED is off). Therefore, the disconnection and
connection of the diode is equivalent to turning on and off LED.

Light-emitting diodes have an anode (+) and a cathode (-), and they can
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only allow current to flow from one anode to the cathode. The
components will be damaged if LED is directly connected to the power
supply. It" s essential that a certain resistor must be connected in series in

the LED circuit.

(2) Yellow LED:

Working DC 3.3-5V =
Voltage: 7 0603 1k
Working < 20mA F}:géuow LED
current: ”i S—IK-'{’_‘C ﬂﬁ% 1k |‘|ﬂ 1 K{BJC}SD
Max Power: | 0.1W = S mk::_
Control Digital ports — GND
Ports: (digital

input)
Working -10 ° C ~
Temperature | +50°C
Display Yellow
Color:
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(3)Test Code

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

Type Route File Name
Hex file | KS4027 folder/Makecode | Project 1: LED
Tutorial/Makecode Blinks.hex

Code/Expansion Projects/Project 1:

LED Blinks

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

Imput
Music

Led

il Radio

Loops
Logic

Variables
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I B Math Pins

A Advanced
7 digital read pin P8 =
l#) Functions

digital write pin P@ = to o

= Arrays

enalog read pin A =

analog write pin P@ * to @

Radio

Loops pase (ws) @

Logic

show arrow MNorth =
Variables

Make combinations of these blocks:

Micro: bit Shield Yellow LED Module

GND G

5V \

S (16) S
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on start

show icon " °,
T

digital write pin P16 +» to e

digital write pin P16 v to G

s (x

digital write pin P16 » to e

e ()

(4)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1” on the rocket switch.
The micro:bit will show smile expression, and a yellow LED will flash with an

interval of 1000ms. (How to download? How to quick download?)
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Project 2: Breathing LED

(1) Project Introduction

In previous lesson, we control LED on and off and make it blink.

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

PWM is a means of controlling the analog output via digital means. Digital
control is used to generate square waves with different duty cycles (a signal
that constantly switches between high and low levels) to control the analog
output.In general, the input voltages of ports are 0V and 3V. What if the
1.5V is required? Or a switch among 1V, 1.5V and 3V? We cannot change

resistors constantly. For this reason, we resort to PWM.

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

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

output per unit time, the more accurate the control.

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

0% Duty Cycle - analogWrite(0)
3v ‘

‘ v

25% Duty Cycle - analogWrite(64)

M e e

50% Duty Cycle - analogWrite(127)

75% Duty Cycle - analogWrite(191)

100% Duty Cycle - analogWrite(255)
| |
‘ ‘ Y e

Ov

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

and sound emitting.

Parameters of PWM:;
width

pa >
< Cd

cycle

pulse width (minimum / max)

Pulse cycle (insertion of pulse frequency within 1 second)
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Voltage level (0V-3V)

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

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

interface.

(2)Yellow LED:

Working | DC 3.3-5V v
Voltage: — E{ﬁﬁua 1k
Working | < 20mA rj!::géuow I
Current: e B s — | Kgc:}in

2 VCC 0603 1k [? 2
Max 0.1W i :_|I__ 0603 m;;:__
Power: GND SRD
Control digital port
Port: (digital input)
Working |-10°C ~ +50°C
Temperat
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ure:

Display Yellow

Color:

(3) Test Code

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

Type Route File Name
Hex file | KS4027 folder/Makecode | Project 2:
Tutorial/Makecode Breathing LED.hex

Code/Expansion
Projects/Project 2: Breathing
LED

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

Radio

Loops
Logic

Variables

oM H Q

Maith

250



pv4
o

www.keyestudio.com

I B Math =
F.9

Advanced
p digital read pin P8 +
k= Functions

digital write pin P8 * to o

= Arrays

T Text

enalog read pin A =

analog write pin P@ * to @

= Control

M Cvtancinne

Input

Music
O Lad

Radio

Loops pause (ms} m

Logic
show arros North =

Variahles

X Logic
= Variables for index from @ to ()
B Math i

|
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search ]

o .
e== L0@S5IC

®

Input

o)

husic

Led

A

.l Radio

Loops

HQ

Logic

Variables

Math

=

Make combinations of these blocks:

Micro:bit Expansion Board

Yellow LED Module

GND G
5V Vv
S (16) S
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(4)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1” on the rocket switch.
The micro:bit will show a smile expression, and LED smoothly changes its
brightness from light to dark and back to light, continuing to do so, which
is similar to a lung breathing in and out.

(How to download? How to quick download?)

253



Ml
i

www.keyestudio.com

Project 3: 6812 2x2 Full Color RGB

(1)Project Introduction

6812 2X2 full-color RGB module integrates the controlling circuit and the
illuminating circuit. Each LED is the same as a 5050 LED lamp bead, and
each component is a pixel point. The inner pixel point includes a amplify
driving circuit that latch signal from digital ports shapes, a high-precision
internal oscillator and and a 12V high voltage programmable current

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

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

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

long life expectancy.

(2)6812 2x2 Full-color RGB:
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Working | DC Max 200mA | Max Power: | TW
Voltage: |3.3-5V | Working
Current:
Working |-10 °C|Source of|SMD IC Type: 4 pcs/WS2811
Temperat | ~+50°C | light: 5050
ure: RGB
Gray 256 lluminati | 180° llluminating | Red, yellow,
Scale: ng Color: blue,green and
Angle: white

(3)Add NeoPixel Library:

Set code by the library, and click "Extensions”

to add the library file.
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Game
aal Images
Pins
«% Serial

=

= Control

) Extensions

Click the neoPixel library, then NeoPixel library is installed.

Go back Extensions

bluetooth radio-broadcast servo neopixel

Bluetoath services Adds new blocks for message A micro-servo library AdzFruit NeoPixel driver

communication in the radio /

You can view it in the blocks list.
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strip = to NeaoPizel at pin PR - hdthaudsu RGE (GRE format) =

range * to strip * range from o with o leds

strip = Mrninbﬂufruotn@

strip = show caloe red =
strip * smbm-graphnfauptn

strip *

strip »

Ahmnee e a saturatian e Vi nead by e

fis Functions

i= Armrays strip = shift pixels by o

strip * rotate pixels by o

(4)Test Code 1

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

File Route File Name
Type
Hex KS4027 folder/Makecode | Project 3: Code-1.hex
file Tutorial/Makecode Code/Expansion
Projects/Project 3: 6812
2x2Full-colorRGB

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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Search..

&L Lad

J Radio

" Loops et
J: Loge show arrow MNorth -
= Variables

Neopixel

strip * to NeoPixel at pin P8 = ﬂthaled:ias RGE (GRE fo

= Variables
range * to strip * range from o with ° ledds

strip = slmrainhmﬁﬂotu@

strip + show color red =

E Math

M Advanced
. ® strip * show bar graph of up to
= Functions o @

Make combinations of these blocks:

Micro:bit 6812 2x2 Full Color
Expansion Board RGB Module
GND G
5V \Y
S (14) S
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forever

strip * show color

(ms) WRlcla

strip * show color

{ms)

strip * show color

{ms)

strip * show color

B¢

{ms}

strip * show color

strip * show color

(ms) Wl

strip * show color

(ms)

strip * show color

{ms}

strip * show color

{ms)

(5)Test Result 1:

set strip * to MNeoPixel at pin P14 * with e leds as RGE (GRE format) *

indigo *

Upload the Test Code 1to the micro:bit, plug in power, dial the DIP switch

to ON and press “1" on the rocket switch. You will view the 6812 RGB
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module display red, orange,yellow, green, blue,Indigo, violet, purple and

white, in loop way. (How to download? How to quick download?)

(6)Test Code 2:

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

File Route File Name
Type
Hex KS4027 folder/Makecode | Project 3: Code-2.hex

file Tutorial/Makecode
Code/Expansion
Projects/Project 3 : 6812
2x2Full-colorRGB

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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= Input
&» Music
&L Lad

.l Radio

pe (o

X Logic
= Variables for index from @ to ()
B Math i

|

.l Radio
' Loops
X3 Lo

= Variables

Neopixel

ic strip = to MeoPixel at pin Pa = u!.thaledsis 6B (GRS o

range * to  strip * range from o with ° leds
strip * show rainbow from a to @

strip » show color red =

=)

B Math

M Advanced

. strip » show bar graph of up to
o Q--D

Functions

8
[
o
=
o

i
r

261



pv4
o

www.keyestudio.com

.l Radio
more
O Loops
X Logic strip * set pixel white LED at a to o
= Variables

strip + set pixel color at e to red =
hath

ir B

Meopixel strip > length

strip » set brightness @

* Input
@ Music
& Lad

.l Radio
C' Loops
X3 Logic

Variables

B Math

Make combinations of these blocks:
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set strip » to NeoPixel at pin P14 w» with o leds as RGE (GRB format) =

forever
for index From @ to e
strip » clear

strip + set pixel color at index » to red «

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

strip =

strip » clear

strip + set pixel color at index » to yellow -
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for index +rom 8 to a

strip » clear

strip » set pixel color at index » +to green =

strip = show

pause {ms) Rl

for index from 8 to a
strip = clear
to

strip » set pixel color at index « blue =

strip » clear

strip = set pixel color at index + +to indigo =

for index +rom @ to e

strip + clear

strip » set pixel color at index » to violet -
strip = show

pause (ms) Rl
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for index From @ to o

strip = clear

strip + set pixel color at index + 1To purple -

7.5. Test Result2:
Upload the test code 2 to the micro:bit, plug in power, dial the DIP switch

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

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

(How to download? How to quick download?)

(8)Test Code 3:

The route to get test codes (How to load?)
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File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 3: Code-3.hex
Tutorial/Makecode

Code/Expansion
Projects/Project 3: 6812
2x2Full-colorRGB

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

show arrow  North -

= Input

& Music

O Led

.l Radio

" Loops kg EE}
X Logic

Variables x

266



pv4
o

www.keyestudio.com

Logic

\ariahles for index From @ to o
do

Math

Bl

.l Radio
" Loops
X Lo

= Variables

Neopixel

ic strip » to MNeoPixel at pin Pﬁvulthaledsis RGE (GRS fo

1y

range * to strip * range from e with ° leds

B Math

strip =

strip =

A Advanced

£ F strip =
Ji= Functions

square root o

round = o

plck random e to @

fi9 Functions eonstrain a between o and e

+ % Meopixel

A Advanced
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il Radio

Q

Loops
Logic i setpj:ﬂﬂliteLEﬂatotno

Variables

st

strip = setphﬂcnluratetn red -

Math

"t Neopixel strip * | length

strip » set brightness @
A Advanced strip * ease brightness

f® Functions
strip * power (md)

strip * 5etnatri:uiutl:l1a

strip = setutriu:nlnratxoyetu red =

red =

- @D e €D e @

Search o

52 Basic Click on it
@® Input to create

@ Music a variable
&L L=d

Variables

= Math

<% MNeopixel

Make combinations of these blocks:
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on start

set strip+ to NeoPixel at pin P1a + with o leds as RGE (GRE format) =

56t R = taa
set G tna

set B tna

forever

for index Ffrom 8 to a

do
set R+ to pick random e to @
set. G+ to pick random @ to @
set. B+ to pick random @ to @

strip = «clear

strip+ set pixel color at index + to red R+ pgreen G+ blue B

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

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

Then you will see 5 WS2812RGB lights light up with random colors, like a
flowing light.

(How to download? How to quick download?)
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Project 4: PIR Motion Sensor

E 3 = R
- ®
PIR motion '

(1)Project Introduction

The Pyroelectric infrared motion sensor can detect infrared signals from
moving objects, and output switching signals. Applied to a variety of
occasions, it can detect movement of human body.

Conventional pyroelectric infrared sensors are much more bigger, with
complex circuit and lower reliability. Yet, this new pyroelectric infrared
motion sensor, is more practical. It integrates a digital pyroelectric infrared
sensor and connecting pins. It features higher sensibility and reliability,
lower power consumption, light weight, small size, lower voltage working

mode and simpler peripheral circuit.

(2)About PIR Motion Sensor:
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XC6206P332MR. (662K) SOT-2:

3vV3

5V 5

H L
= G 4
= r2 GND ré

— GND LLE

GND )2

5V
3V3 }

s Ul o1 [:5 'wK . Pll
;I: W G —— Q1 MOS ﬂ:_l_— %

Cl L —=  Header 3
LOU“IF GND
[E} GED
Working Voltage: DC 4.5-6.5V
Max Working Current: 50MA
Static Current: <50uA

Control Port:

Digital output (high level is 3.3V,

low level is 0V)

Control Signals:

Digital signal 1/0

Working Temperature: -10 ~ 50 °C
Max detection distance 4m
Sensing Angle: <100°

Trigger Way:

L doesn’ t repeatedly trigger/H

trigger repeatedly
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Note:

1. The maximum distance is 4 meters during testing.

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

3. In the test, covering the sensor with white lens can sense the distance
precisely.

4. The distance is best at 25°C, and the detection distance value will reduce
when temperature exceeds 30°C.

5. After powering up and uploading the code, you can start testing after

5-10 seconds, otherwise the sensor is not sensitive.

(3)Test Code:
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The route to get test codes (How to load?)

File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 4: PIR Motion

Code/Expansion

Sensor

Tutorial/Makecode

Projects/Project 4: PIR Motion

Sensor.hex

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

@
T
O

|

Bl 5 Q ¢

= Functions

Input
Music
Led
Radia
Loops
Logic
Variables

Math

Advanced

pause (ns)

Arrays

show icon # -
shou vt

lag =
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Loops

a0

Logic

Variables

digital write pin P8 * to o

Math

Bl

>

Advanced analog read pin P =

Functions analog write pin P8 * o @

Arrays

=*

moare
. analog set period pin P@ * to (us]
*%+ Serial
G:' Input serial write number o
ll':l cic
@ Music serial write value o = a
O Led
N serial write strin .
4l Radio .
c Loops serial write numbers | Brray of e o {-} @
X Logic
= Variables serial read line
E Math serial read until new line ( ) =
A Advanced

serial on data received new line ( ) =

%9 Functions

T Text serial read strimg

serial
redirect to

T P8 »

RXL P1L

=== [MOre at baud rate 115288

serial redirect to USB
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Make combinations of these blocks:

Micro:bit Expansion
PIR Motion Sensor
Board
GND G
5V \Y
S (15) S

o start

show icon " °

-
- L]
LLL]

serial redirect to use

serial write value @NOESRCIRESE-GEICMN = digital read pin P15 »

(4)Test Results:

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

ON and press “1” on the rocket switch.

The micro:bit will show a smile image. Then click “Show console device”

(How to download? How to quick download?)
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If PIR motion sensor detects someone nearby, the serial monitor will
display “1” , and the indicator on the module will be off. If nobody is
around, the serial monitor will show “0” , the indicator will be on.

As shown below:

# Go back Device nn o

i.88

a.88

uli Show console Simulator

il Show console Device

7 digital signals:e
3g  digital signals:l
4 digital signals:&
27 digital signals:1

If your computer system is Windows7/8 instead of Windows 10, the device
can’ t be paired in Google Chrome, as a result, the digital and analog
signals can’ t be read.

Here, we need CoolTerm software to read data.

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate(the baud rate of USB serial communication of micro:bit

V2 is 115200 through the test). Click “OK” and "“Connect” .
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#F Untitled 0 - O P ‘

File Edit Connection View Window Help

@l e # X (%0

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

digital signal:0 ]
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:0
digital signal:0
digital signal:0
digital signal:1
digital signal:0
digital signal:0
digital signal:1l
digital signal:0
digital signal:0
digital signal:1
digital signal:1
digital signal:1
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:1l
digital signal:1
digital signal:1
digital signal:1

il

COM16 / 115200/8-N-1 @ X ORIS (DR @ DCD
Connected 00:04:36 @ Rx @ CTs @DSRE @R
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Project 5: Induction Lamp

(1)Project Introduction

In the previous project experiment, we have mastered the working

principle of the PIR motion sensor and its control method. In this project,

we combine it with a yellow LED to control LED’ s brightness

(2)Test Code:

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

File Type

Route

File Name

Hex file

KS4027

folder/Makecode

Tutorial/Makecode Code/Expansion

Projects/Project 5: Induction Light

Project 5: Induction

Light.hex

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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Imput
Music
Led
Radio

Loops

Logic

= Variables

B Math

= Variables

= Math
T . digital read pin P8 -
..~ MNeopitel
digital write pin P8 + to o
A Advanced

Ix Functions i e
ana read p

i= Arrays

analog write pin P8 + +to @

T Text

Game

[+ ]
G4l Images
@

= more

== Serial
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$32 Basic
® Input
&9 Music
& Lad

.l Radio

C Loops

Variables

Math

i
~

Advanced

=1 Functions

Arrays

L= 1]

Text

Make combinations of these blocks:

Micro:bit Micro:bit Yellow
PIR Motion
Expansion Expansion LED
Sensor

Board Board Module
GND G GND G
5V V 5V Vv
S (15) S S (16) S
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if digital read pin P15 w

digital write pin P16 v to °

else

digital write pin P16 v to a

®

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

ON and press “1” on the rocket switch.

The micro:bit will show a smile image.
When the PIR motion sensor detects people, the yellow LED will be on;
otherwise, the LED will be off.

(How to download? How to quick download?)
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Project 6: Adjust angles of servo

(1) Project Introduction

@ Signal
R Q) vcc %

GND

Servo

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

potentiometer and obtain the voltage difference output.

When the motor speed is constant, the potentiometer is driven to rotate
through the cascade reduction gear, which leads that the voltage
difference is 0, and the motor stops rotating. Generally, the angle range of

servo rotation is 0° --180°.

(2) Working Principle of Servo:
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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 1ms-2ms, but in fact, it's between 0.5ms-2.5ms. The width
corresponds the rotation angle from 0° to 180°. But note that for different

brand motors, the same signal may have different rotation angles.

t Duty Cycle | Direction
T=20ms = ot
n
05ms| 0520 | O dess ] i_
= 2.52'3 - - .

-
t=0.5ms

15ms| 1.5/20 90 degs r o i

t=15ms

2.5ms 2.5/20 130 dess _I_" +——19
=12 5% T e
N t=2.5ms

Through the experiment, the pulse range of the servo is 0.65ms~2.5ms.

high level Servo angle | Reference signal cycle time (20ms)
time
0.65ms 0° 0.65ms high level+19.35mslow level
1.5ms 90° 1.5ms high level+18.5mslow level
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2.5ms 180° 2.5ms high level+17.5mslow level
(3) Servo:
Working DC 4.8V - | Operational | About 180 ° (500 —
voltage: 6V Angle: 2500psec)
Pulse  width| 500 — 2500 | Size: 22.9%*12.2*30mm
range: psec
No-load 0.12+0.01 sec/60° (DC4.8V) 0.1+0.01 sec/60°
speed: (DC 6V)
No-load 200+20mA (DC4.8V) 220+20mA (DC6V)
current:

Stop torque: | 1.3+0.01kgcm (DC4.8V) 1.5+0.1kgcm (DC 6V)

Stop current: | <850mA (DC4.8V) <1000mA (DC6V)

Standby 3t1TmA (DC4.8V) 4+1TmA (DC6V)
Current:

Weight: 9+1g (without servo horn)

Working -30°C~60°C

temperature:

Note: Supplying power via USB cable or computer may burn the servo;

thus, we recommend using batteries.
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(4)Test Code:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 6: Adjust

Tutorial/Makecode Code/Expansion | angles of servo.hex
Projects/Project 6: Adjust angles of

servo

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

show icon lﬁ' .
@ Input show steling

@ Music
O lad clear screen

Radio

R U

Loops

Variables

6y
X0 Logic
m

| Math

A Advanced

J= Functions
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I B Math

Advanced

>

fw Functions

Alrays

i

Text

analog set period pin P8 » to (ps) WEESEE

servo write pin P8 =+ to

servo set pulse pin P8 = 'I:n(us}@

Make combinations of these blocks:

Micro:bit Expansion Board Servo
GND Brown

5V Red
S (8) Orange
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servo write pin P8 (write only) =

s o5

servo write pin P8 (write only) =

ps

servo write pin P8 (write only) =

s (s

servo Write pin P8 (write only) =

pause (ms) el

serve write pin PE (write only) =

pause (ms) ll:lRE

(5)Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch. The micro:bit will show smile
expression, the servo will rotate 0°~45°~90°~135°~180°~0°, in loop way.

(How to download? How to quick download?)
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Project 7: 130 Motor

(1)Project Introduction

130 motor adopts the HR1124S chip which is applied to single-channel
H-bridge drive chip in direct current motor.

H-bridge driving part uses the PMOS and NMOS power tubes of low
on-resistance. In addition, the HR1124S chip has the low standby and static

current.

This motor is compatible with all kinds of MCU control boards. It comes
with 2.54mm anti-reverse white connectors. In the experiment, you can
take advantage of the voltage direction of IN+# IN- to control the rotation

of motor and alter its speed via PWM signals

(2)Parameters:
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Working 3.3-5V(DC) Max Current: | 200mA (DC5V)
Voltage:
Max Power: | 1W Control port: | Dual digital port
(digital input)
Working -10°C ~+50°C Environmental | ROHS
Temperature: Attribute:
1 <5 o
+5V Ul 100nf = Pl
pe P vovooma |1y L ek
e I 3 I - — MOTOR e
e T, @
YX-7T5V18/HR11245 e J I:_HE!F.dE-T 4
Cl | | C2 C3 GND
22uf __ﬂﬂ)ﬂf ___lﬂﬁn.f
= GED
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(3) Test Code 1: (high/low level control)

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 7: Code-1.hex
Tutorial/Makecode

Code/Expansion  Projects/Project

7: 130 Motor

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

== [ore

== Serial

Pins

digital read pin P8 *

digital write pin P8 * to o

analog read pin P8 =

analog write pin @ + +to @
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—_—

show arrow North -

Make combinations of these blocks:

Micro:bit Expansion Board Motor
GND G
5V \Y
S (13) IN+
S (12) IN-
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digital write pin

digital write pin

forever

digital write pin
digital write pin

puse (9
digital write pin P12 =
digital write pin P13
pse (o5
digital write pin P12 =
digital write pin P13 +

digital write pin P12 =

digital write pin P13 =

e (2

Code Explanation:

IN+ (digital port P12) | IN- (digital port Fan
P13)
high level (1) low level (0) Rotate
clockwise
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digital write pin P12 * to o

digital write pin P13 * to o

IN+ (digital portP12)

IN- (digital port P13)

fan

low level (0)

high level (1)

Rotate

anticlockwise

digital write pin P12 * to o

digital write pin P13 * to o

IN+ (digital portP12)

IN- (digital port P13)

fan

low level (0)

low level (0)

Not rotating

digital write pin P12 * to o

digital write pin P13 * o o

IN+ (digital portP12)

IN- (digital port P13)

fan

high level (1)

high level (1)

Not rotating

digital write pin P12 * to

digital write pin P13 * to
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4.Test Code 2:

(PWM Speed control )

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

File Route File Name
Type
Hex KS4027 folder/Makecode | Project 7:
file Tutorial/Makecode Code-2.hex

Code/Expansion

Projects/Project 7: 130-Motor

You can edit code blocks yourself:

== Serial

Pins

digital read pin P8 «

analog read pin P8 =

digital write pin P8 * to e

analog write pin M@ * +to @
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Input
Music
Led

Radio
povse ()

Loops

Logic show arrow  North «

T MR ST

Make combinations of these blocks:

digital write pin P12 » to e

digital write pin P13 v to o

digital write pin P12 v to °

gnalog write pin P13 (write only) =

_—

digital write pin P12 » to a
analog write pin P13 (write only) =
pause {ms)

digital write pin P12 » to e
analog write pin P12 (write only) +
pause {ms)

digital write pin P12 » to o
analog write pin P13 (write only) =

pause (ms) Ll
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Code Explanation:

IN+ (digital portP12) IN- (digital portP13) fan
high level (1) PWM 600 Rotate
clockwise
digital write pin P12 * +to o
analog write pin P13 (write only) * to
IN+ (digital portP12) IN- (digital portP13) Fan
low level (0) PWM 400 Rotate

anticlockwise

digital write pin P12 =+ to o

analog write pin P13 (write only) =+ to

IN+ (digital portP12)

IN- (digital portP13)

fan

low level (0)

PWM 0

Not rotating
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digital write pin P12 * +to o

analog write pin P13 (write only) * to o

5.Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch. The fan will rotate clockwise for 5s,
stop 1, rotate anticlockwise for 5s and stop for 1s, in loop way. (How to

download? How to quick download?)

IN+ (digital portP12) IN- (digital portP13) fan

high level (1) PWM 1023 Not rotating

digital write pin P12 * +to o

analog write pin P13 (write only) * to
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Project 8: Lithium Battery Power Module

(1)Project Introduction

This module integrates a charging and discharging chip, which can be
interfaced with an external rechargeable battery through the PH2.0MM
interface. In the experiment,we use a single lithium battery.

It has a Micro USB port and a charging port for solar panels, which can
supply power for an external lithium battery.

In addition, this module has a boost module which can increase the
voltage of batteries to 6.6V. The DIP switch on the module is the OUTPUT
switch of 6.6V. The pin G and V can output 6.6V and the pin S can read the

battery voltage after the resistance 1/2 voltage

(2) Parameters:

Charging Port Micro USB, HP2.0MM port for solar

panels

Input Voltage of ports of the [4.4-6V

solar panel

constant-voltage charging  |4.15-4.24V
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Max Charging Current

800mA

Output Port

3 P 2.54mm Pins

Input Voltage

6.6V

Max Output Current

800mA

Batteries

Single-cell Lithium Battery

Environmental Attribute

ROHS

(3) Schematic Diagram:
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SOLAR

S 11
< VDD3 i
LIPO BAT —_E
= onD GND
GND: ==
DI < T ] Ul CN3605
R2 =— TEMP FB
NC -—l:l—; ISET CHRG —
H VDD3 VIN RS S L LIP0 BAT q |  BAT

g VIN T BAT » - - T -
D3 ; R3 A e—
USB5V N ':.?IUI | < %3{) USB5V

1 :
e 10K
— — 4.7TuF
GND GND
USB_micro — = —
GND = GND GND
'g
D4 2|
T00uF |
I
L1 4mH | B2 i - sWi )
BAT I o [ . BAT __ CHIA CH2A_VDD5
ekl 5 : BAT N _COMI % COM2 5V _OUT
c6 ELy CHIB CIH2B
100uF i
X3608 8
= = M
GND  GND

SOLAR4.8-6.0V, the input port of power, is connected to polar panels.

The solar energy is converted into electric energy via solar panels.
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BAT, the output port of power, is interfaced with the lithium battery

holder(rechargeable batteries) and saves the electric energy into batteries.

This is the switch. Slid to ON end, then the external lithium battery will be
connected, supplying to the expansion board; on the contrary, slide to OFF,

then the current of lithium battery will be disconnected.
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You can charge the lithium battery via USB cable.

Test the solar battery panel:
We can connect the solar battery panel and an LED we provide together, as

shown below.

Disconnect the power, after a while, you will see the LED light up.

’ e
T F e =
. e S = =
f = i o
. \
' E=
: WA i
. \ [
| \ 'S |
n ‘ I . A |
— — >

Project 9: 1602 LCD

(1) Project Introduction

With 12C communication module, this is a display module that can show 2
lines with 16 characters per line.

It shows blue background and white word and connects to I12C interface of
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MCU, which highly save the MCU resources.

On the back of LCD display, there is a blue potentiometer for adjusting the
backlight. The communication address defaults to 0x27.

The original 1602 LCD can start and run with 7 IO ports, but ours is built
with Arduino IIC/I12C interface, saving 5 IO ports. Alternatively, the module
comes with 4 positioning holes with a diameter of 3mm, which is
convenient for you to fix on other devices.

Notice that when the screen gets brighter or darker, the characters will

become more visible or less visible.

(2) Parameters:

Working | DC5V 12C 0x27 Control | 12C

Voltage : Address Port:

Working | < 130mA Workin [0 ° C ~ 45 ° C|Driving | PCF8574T

Current: g (recommend) | Chip:

Temper

303




£

www.keyestudio.com

ature:

GND: a pin connected to

the ground

VCC: A pin that connects

to a +5V power supply

SDA: A pin that
connects to analog
port A4 for IIC

communication

SCL: a pin interfaced with
SCL or A5, used for IIC

communication

Backlight

Adjustable

contrast

(3)Add 12C LCD 1602 Library:

Set code by the library, and click “Extensions” to add the library file:

a® Game
4] Images
Pins
*%+ Serial

=

== (Control

& Extensions

Tap https://github.com/keyestudio2019/ks IoT in the searching box and

click “Search” , as shown below. Click loT keyestudio library. Then the

loT_keyestudio library is set up.
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In addition, the 12C LCD 1602 library is included in the loT keyestudio.

& Go back Extensions T
——* hitps://github.com/keyestudio2019/ks_laT Q r’e
loT_keyestudio
©

You can check the 12C LCD 1602 library in the block list.
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Search Q
= 12C_LCD1602
HE Basic
® Input LCD initialize with Address e
Bnes i e QD) < @+ ©
L Led
| .. © OO
all Radio clear LCD
" Loops
turn on LCD
X Logic
= Variables turn off LCD
B Math

turn on backlight

"% Meopixel e’ O Backd Tyt
I A Advanced shift Left
(4)Test Code:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 9: 1602 LCD.hex

Tutorial/Makecode Code/Expansion

Projects/Project 9: 1602 LCD

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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=Earch..

= Input
o Music
O Led

all Radio
O Loops
G Logic

Variables

E Math
-

LCD1602iESE

I A Advan

Variables

= Math

ced

show icon ﬁ’ -
shou i

pause (ms) Rl

Click on it
to create
a variable

set  Value = tno

change Value + by o
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EEF Basic

® Input

2 12C_LCD1602

LD initialize with Address o

Music Shiks SErive b o ¥ o

clear L(D

Shift Left

+ MNeopixel

I A Advanced AL RAENE

o
€O Led slmmeiﬂ:xoyo
4 1/DHT22

turn on backlight

turn off backlight

Make combinations of these blocks:

Micro:bit Expansion Board | 12C 1602 LCD Module
GND GND
5V 5V
SDA SDA
SCL SCL
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(5)Test Results:

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

The micro:bit board will show a smile image. Then rotate the knob of the
potentiometer at the back of the LCD module, you will see “Keyestudio”
at one row and numbers at the second row. In addition, the number

increases by 1 with an interval of 0.5s.

(How to download? How to quick download?)

Note: When the display doesn’ t show characters, you can adjust the
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potentiometer behind the 1602LCD and backlight to make the 1602LCD

display the corresponding character string.

Project 10: Steam Sensor

Steam sensor

(1)Project Introduction

This is a commonly used steam sensor. Its principle is to detect the amount
of water by bare printed parallel lines on the circuit board. The more the
water content is, the more wires will be connected. As the conductive
contact coverage increases, the output voltage will gradually rise. It can
detect water vapor in the air as well. The steam sensor can be used as a rain
water detector and level switch. When the humidity on the sensor surface
surges, the output voltage will increase.

The sensor is compatible with various microcontroller control boards, such
as Arduino series microcontrollers. When using it, connect the sensor to
the analog port of the Microbit microcontroller, and display the
corresponding analog value on the serial monitor.

Note: the connection part is not waterproof, therefore, don’ timmerse it in
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the water please.

(2) Parameters:

Working DC 3.3-5V
Voltage:

Working - 10 °C ~ +
Temperature 70°C

Range:

Max Working | 5SuA (DC5V ,
Current: when the two

pins of the
steam sensor
are in short

circuit.

Control Port:

Analog output

Cl

|1
|
0805 100N

R1
!

| B |

|| 1 GND

||-GND

Raindrop sensing area

0805 1M

R2

1

| S|

0805 470R J1
> 1
v,
—

GND

(3)Test Code:

The route to get test codes (How to load?)
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File Route File Name
Type

Hex KS4027 folder/Makecode | Project 10: Steam
file Tutorial/Makecode Sensor.hex

Code/Expansion
Projects/Project 10 : Steam

Sensor

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

show icon ﬁ L
v srin

o Musi

L B
g &
d

HQ
e
o
(=}
L=
L)

Variables

hath

1 E m

LCD1602iES

A Advanced pause (ms) QLR

il Cometinne
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ol po i
@ Music serial write wvalue n » o

& Lad

serial write string .

il Radio

C' Loops serial write numbers | array of o o @ @

X Logic

= Variables serial read line

= Math serial read until new line ( ) =

A Advanced serial on data received new line ( ) =

& Functions

T Text serial read string

Game
serial

redirect to

[+
Eal Images
@

Pins T PO

R Pl =

e Ore at baud rate 115288 =

= Control
serial redirect to USB
€ Extensions

A Advanced Pins

= Functions
digital read pin @ =

digital write pin P@ = to o

analog read pin P2 =

analog write pin P8 * to @
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Make combinations of these blocks:

Micro:bit
Steam Sensor
Expansion Board

GND G
3V3 \
S(0) S

on start

serial redirect to usB

serial write value [EETEIIN —

(4)Test Results:
Upload the test code, and plug in power with micro USB cable. Then the
micro:bit will show “®"” . At same time, click the “Show console Device”

(How to download? How to quick download?)
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The more the immersed area of the module, the larger the analog value.
As shown below;
The serial monitor will show the output data, and the steam sensor will

read the analog signals at the signal end.
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‘oo -.-E

TEE. BB

\ a9.88

il Show conzole Simulztor

il Show conzsole Device

value: 488 S
value:521
value:Sas5
value:Sg1
value:&77
value:7e8
value:7&8

If your computer system is Windows7/8 instead of Windows 10, the device
can’ t be paired in Google Chrome, as a result, the digital and analog
signals can’ t be read.

Here, we need CoolTerm software to read data.

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

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

V2 is 115200 through the test). Click “OK” and “Connect” .

The more the immersed area of the module, the larger the analog value.

As shown below;
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o Untitled 0 — O
File Edit Connection View Window Help

L&l ¢ # % [~ @

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

wvalue: 762 L]
wvalue: 358
value:439
value:408
value:532
value:56l
value:532
wvalue:548
walue: 570
wvalue:534
wvalue:54g
value:573
value: 803
value: 937
value: 938
wvalue: 959
wvalue: 958
wvalue:Sg7
wvalue: 987
value: 9491
value: 996
value:l004
value:l00g
value: 1008

| coM16/ 115200 §-N-1 @ TX RIS DR @ DCD
Connected 01:33:17 @ RX @ Cs @08 @R

Project 11: Rains Alarm

(1)Project Introduction
Steam Sensor is a wide range of applications, such as raining alarm,

automotive automatic scraping system, intelligent lighting system, and
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smart sunroof system. In the previous project experiment, we already know
the working principle of Steam Sensor, then in this project experiment, we
combine Steam Sensor, Micro:bit, and yellow LEDs, making a simple rain

alarm.

(2)Test Code:

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

File Type Route File Name

Hex file | KS4027 folder/Makecode | Project 11: Rains
Tutorial/Makecode Code/Expansion | Alarm.hex

Projects/Project 11: Rains Alarm

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:
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Input

Pusic
Lad
Radio

Loops

Logic

Variables

| & wath

A Advanced

. J digital read pin P8 -
J® Functions

digital write pin P8 * to o

= Amays

T Text
analog read pin P8 *

analog write pin P@ + o @

Game

ms  IOre

Serial
Contral

Frxiensinns

e @

Tone

play tone @ for 1 w beat
M ring tone (Hz)
= \ariables

= Math rest{ms) 1 = beat
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® Input
& Music
O Lad

.all Radio

" Loops

Variahles

Math

> D In

Advanced

=

= Functions

Arrays

!

& Input

L Lad

.l Radio

0

& Music

pause (ms)

show arrow  MNorth = I

Make combinations of these blocks:

Micro:bit Micro:bit Yellow
Steam
Expansion Expansion LED
Sensor
Board Board Module
GND G GND G
3V3 V 5V V
S (0) S S (16) S
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on start

show icon

digital write pin P16 + to o

forever

if analog read pin P8 » > ow @

play tone EEMLIATNEN for 1 = beat

digital write pin P16 » to °

rest{ms) 1/4 = beat

(AEVER Gl Middle ¢ BEid

digital write pin Pl =

pause (ms) Rl
digital write pin Plis =
restims)} 1/4 = beat

else

digital write pin Ple =

rest{ms) 1/4 + beat

®

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

ON and press “1" on the rocket switch.

The micro:bit will show smile expression. When the detected analog signals
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are more than 500, the micro:bit will emit “tick, tick” and the yellow LED will
flash. Otherwise, no sound and LED off.

(How to download? How to quick download?)

Project 12: Analog Gas (MQ-2) Sensor

(1)Project Introduction

This gas sensor is used for household gas leak alarms, industrial
combustible gas alarms and portable gas detection instruments. Also, it is
suitable for the detection of liquefied gas, benzene, alkane, alcohol,
hydrogen, etc.,

The MQ-2 smoke sensor can be accurately a multi-gas detector, with the
advantages of high sensitivity, fast response, good stability, long life, and
simple drive circuit.

It can detect the concentration of flammable gas and smoke in the range of
300~10000ppm. Meanwhile, it has high sensitivity to natural gas, liquefied

petroleum gas and other smoke, especially to alkanes smoke.
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It must be heated for a period of time before using the smoke sensor,
otherwise the output resistance and voltage are not accurate. However, the
heating voltage should not be too high, otherwise it will cause internal
signal line to blow.

It belongs to the tin dioxide semiconductor gas-sensitive material. At a
certain temperature, tin dioxide adsorbs oxygen in the air and forms
negative ion adsorption of oxygen, reducing the electron density in the
semiconductor, thereby increasing its resistance value.

When in contact with flammable gas in the air and smog, and the potential
barrier at the grain boundary is adjusted by the smog, it will cause the
surface conductivity to change. With this, information about the presence
of smoke or flammable gas can be obtained. The greater the concentration
of smoke or flammable gas in the air, the greater the conductivity, and the
lower the output resistance, the larger the analog signal output. In addition,

the sensitivity can be adjusted by rotating the potentiometer.

2. Analog Gas (MQ-2) Sensor:
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lee vee vee
WO rki n g 3 ¢ 3 - 5V IK‘.' = \ﬁstable potentiometer 10K ERI
_[o603 1K 2 e lfﬁm Mk 5 V_T_C'
Voltage: n_ % S 2% o
3 [0 e o ] 0603
. Pg IWC i 13&10?931}5101(: s-150ml _|
Working | 160mA (DC5V) = o
VS
CU rrent: \LE;C - A0 ? :|Combu:.uble gas §
0603 470R. # |5R3
: o o 9 =[R2 2 osus s
Working | 0°C ~ 40°C XLEDI =
oI 0603 Red GRD
Temperatu o
re:
Control Digital and analog
Port: output

Detection |300-10000ppm

concentrat | (combustible gas)

ion:
Rake <
Ratio: 0.6(R3000ppm/R100

Oppm C3H8)

Sensitivity | Rs(in
air)/Rs(1000ppm

isobutane)>5
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Sensitive [2K Q -20K Q (in
Resistance | 2000ppm C3H8)
(Rs)

Features:

(1) Have a signal output instruction.

(2) Dual-channel signal output (analog output and TTL level output)

(3) TTL output effective signal is Low Level. (When the Low Level is output,

the signal light will be on)

(4) The analog output is 0 ~ 5V voltage. The higher the concentration, the

higher the voltage.

(5) a good sensitivity to liquefied gas, natural gas and urban gas.

(6) Have long-term life expectancy and reliable stability

(7) Fast response recovery.

3.Test Code:

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

File Route File Name
Type
Hex KS4027 folder/Makecode | Project 12: Analog
file Tutorial/Makecode Gas(MQ-2) Sensor.hex

Code/Expansion Projects/Project
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12: Analog Gas(MQ-2) Sensor

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

Casrch ]
SEEncin.. L

show icon @ *
Input ' :
r s sh srin

Music

A2

.l Radio

HQ
e
o
(=}
L=
L)

Variables

hath

1 E m

LCD1602iES

A Advanced pause (ms) QLR

il Cometinne
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@@ Music
O Lad

Jl Radio
C Loops
X Logic
= Variables
= Math

A Advanced

i Functions

Game

[+
Eal Images
@®

Pins

e ONE

Contral

o

Extensions
A Advanced
fw Functions
i= Arrays
T Text

on Game

e more

*5+ Serial

serial write wvalue n = o

serial write string .

serial write numbers | array of o o @ @

serial read line

serial read until mnew line ( ) =

serial on data received new line ( ) =

serial read string

serial
redirect to
TE PA =
R Pl =

at baud rate 115288 =

serial redirect to USB

Pins
digital read pin P8 «

digital write pin Pe v to e

analog read pin P8 =

analog write pin P8 » to
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Make combinations of these blocks:

Micro:bit
Analog Gas
Expansion
(MQ-2) Sensor
Board
GND G
5V \Y
S (1) D

serial redirect to UsB

serial write value QEGSTSRCINEST-CVRN - digital read pin P1 =

pause (ms) QEECE

(4)Test Results:

Upload the test code to the micro:bit, plug in power and dial the DIP switch
to ON. Then the micro:bit will show smile expression and a green indicator
will be on. You can adjust the blue potentiometer to make the sensitivity
high.

The micro:bit will show a smile image. You can maintain the sensitivity
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good by adjusting the blue potentiometer and click “ Show Console

Device” .

(How to download? How to quick download?)

The serial monitor will show 1 if the sensor doesn’ t detect any gas;
however, if you make the firelighter close to it, number 0 will be output and

the indicator will be on. As shown below;
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€ Goback Device nn £
i

ea

W Sk P a.8e

it Show console Simulator

dli Show console Device

dipital =ignal:
digital signal:
4 digital signal

& @b e

19 digitel sipgnal:
14 dipgitel signal:

If your computer system is Windows7/8 instead of Windows 10, the device
can’ t be paired in Google Chrome, as a result, the digital and analog
signals can’ t be read.

Here, we need CoolTerm software to read data.

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate(the baud rate of USB serial communication of micro:bit
V2 is 115200 through the test). Click “"OK” and “Connect” .

Enable fire lighter and make it close to the gas sensor , the serial monitor
will print 0; however, if you remove the fire lighter, number 1 will be

output.
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o Untitled 0 - O

File Edit Connection View Window Help

el ¢ # (X % - @

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

digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:
digital signal:

[ T R S S T

L]

O e O T Y S S e B SR e B B W

COM16 / 115200/8-N-1 @ X ORIS (DR @ DCD
Connected 00:04:36 @ R @ CTs @DSRE @R

Project 13: Gas Leakage Detector

(1)Project Introduction

This MQ-2 gas sensor is used for household gas leak alarms, industrial
combustible gas alarms and portable gas detection instruments. And it is
suitable for the detection of liquefied gas, benzene, alkane, alcohol,
hydrogen, etc., and widely used in various fire alarm systems. It can be
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accurately a multi-gas detector, and has the advantages of high sensitivity,
fast response, good stability, long life, and simple drive circuit.

It can detect the concentration of flammable gas and smoke in the range of
300~10000ppm.Meanwhile, it has high sensitivity to natural gas, liquefied
petroleum gas and other smoke, especially to alkanes smoke.

We will make a gas leakage detector with a MQ-2 gas sensor, a yellow LED

and a 1602 LCD.

(2)Add the 1602 LCD library
Library link: https://github.com/keyestudio2019/ks |oT

(refer to the project 91602 LCD)

(3)Test Code:

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

File Route File Name
Type
Hex file KS4027 folder/Makecode Project 13: Gas
Tutorial/Makecode Leakage Detector.hex

Code/Expansion

Projects/Project 13: Gas

Leakage Detector
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You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

£ Basic
® Input
@ Music

& Led

Radio
Imput

Loops
Music
Led
N = Variables
adio
E = Math
oops

b LCD160Z2EE

Logic
Variables A Advanced

fid Functions

search Q
: Bas
= Input
o ity o @) o
& Led
: T
all Radio —
S B
play tone @ESGIICNE for 1 » beat
X [ogic
= Variables ERAE yone )
ﬁ Math rest(ms) 1 = beat

L LCD160ZHER
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M Advanced Pins

f Functions

digital read pin P8 «

1

i= Arrays

digital write pin Pe v to o

o Game
analog read pin P8

analog write pin P8 » to @

[ia] Images

LCD initialize with Address 9

fdlmstr:lngatzoyo
shox unser @) = < @) 1 @

Radio clear LD

Loops

Logic

Variables

pause (ms) LR
12C_LCD1602

i show arros North ~
1.0 Neopixel

Make combinations of these blocks:

Micro:bit | Analog Gas Micro:bit | Yellow Micro:bit | 1602
Expansion (MQ-2) Expansion LED Expansion | LCD
Board Sensor Board Module Board Module
GND G GND G GND GND
5V \Y 5V V 5V 5V

334




pv4
o

www.keyestudio.com

S (1) D S (16) S SDA SDA

SCL SCL

LD initialize with Address @

clear LCD

forever

clear LCD

show stri.ngat xeyo
play tome for 1 = beat

digital write pin P16 » to o

pause (ms})

rest{ms) 1/4 = beat

digital write pin P16 v to °

else

digital write pin P16 » to a

rest{ms) 1/4 - beat

®

(4)Test Results

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

The micro:bit will show a smile image. Make a fire lighter close to the gas

sensor and press its button, 1602 LCD will display “MQ-2" at the first row

and show “gas leakage” at the second row. At same time, it will emit
“tick,tick” sound and LED will flash.

(How to download? How to quick download?)

Project 14: DHT11 Temperature and Humidity Sensor

Aumidity
temperature

(1)Project Introduction

This DHT11 temperature and humidity sensor is a composite sensor which
contains a calibrated digital signal output of the temperature and humidity.
DHT11 temperature and humidity sensor uses the acquisition technology
of the digital module and temperature and humidity sensing technology,
ensuring high reliability and excellent long-term stability.
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It includes a resistive element and a NTC temperature measuring device.

(2) Parameters:

Working 3.3V-5V (DQ)

Voltage:

Max Working | 50mA

Current:

Max Power: |0.25W

Control Port: | Digital two-way
single bus

Temperature | 0-50°C (£2°C)

Range:

Humidity 20-90%RH (£5%RH)

Range

Working -25°C~+60°C

Temperature

Pl

O000Qd

00000

O000o0d
DTH11

[FN] BN

Y P
E)
Z
||

VCC

R1
0603 4.7K

S

=l

VT

GND | 2

Cl |

0603 100NFI |

GND

DHT11 Temperature and Humidity Sensor:
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Single-bus data format

Initial signal

The microprocessor pulls down the data bus(SDA) for at

least 18 ms (less than 30 ms)

Response | The sensor pulls down the data bus (SDA) 83 ps, and then
signal pulls up 87 ps to respond to the initial signal of the host.
The humidity high-bit is the humidity integer part of the
humidity | data, the humidity low-bit is the humidity fractional part of
the data.
The temperature high-bit is the temperature integer part of
the data, the temperature low-bit is the temperature
temperature | fractional part of the data. And the temperature low bit8 is 1,
which indicates the negative temperature; otherwise the
positive temperature.
Check bit | Check bit = humidity high bit + humidity low bit+

temperature high bit + temperature low bit

Overall Communication Process:

After the user host (MCU) sends a start signal, the DHT11 is converted from

the low consumption mode to the high one. After the start signal is

completed, the DHT11 sends the 40bit data, triggering an information

collection. The signal transmission is shown in the figure.
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Communication protocol of DHT11 Sensor:

https://www.mouser.com/datasheet/2/758/DHT11-Technical-Data-Sheet-T

ranslated-Version-1143054.pdf

(4)Add the DHT11 library
Set code by the library, and click “Extensions” to add the library file.
a® Game
4] Images
Pins
«%% Serial

=

== (Control

& Extensions

Copy the link https://github.com/keyestudio2019/ks IoT in the searching

box, as shown below and click the loT keyestudio library. Then the

loT keyestudio library is set up.
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& Go back Extensions 7
——-*- hitps://github.com/keyestudio2019/ks_laT Q f"e
loT_keyestudio
User-provided extension, not
endorsed by Microsoft. Leam mare

Search... y DHT11/DHT22
222 Basic
Last query successful?

Read humidity =

Query DHT11 +

Data pin Pa *

Pin pull up . true +*

all Radio serial output false ~

C' Loops Wait 2 sec after query true v

x Logic

(5)Test Code:

The route to get test codes (How to load?)
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File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 14: DHT11

Tutorial/Makecode
Code/Expansion
Projects/Project 14 : DHT11
Temperature and Humidity

Sensor

Temperature and Humidity

Sensor.hex

You can also drag blocks to form code.

Command blocks can be found on the right as shown below:

IA
fra

show icon #’ -

shou string
Led

Radio

Loops

Logic

Variables

Math

LCD1602iEE

Advanced

Eviibiriis
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|J|I|

X

serial write value n = o

serial write string .

serial write numbers | array of e o @ @

serial read line

serial read until new line { ) =

A Advanced serial on data received new line ( ) =

= Functions

serial read string

Game
serial

Images
redirect to

Pins ™ PO
X P1L =
mare at baud rate 115288 =

Contral

serial redirect to USB
© Extensions
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Micro:bit DHT11 Temperature and
Expansion Board Humidity Sensor
GND G
5V V
S (2) S

on start

show icon **

serial redirect to UsB

forever
Query DHT11 =
Data pin P2 -

Pin pull up  true =

serial output false +

Wait Z sec after query true -

serial write value RS EI(aRN - | Read tTemperature =
serial write value (EEINSELERATECUNEE - CRESH ShUNISTEY -

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

ON and press “1” on the rocket switch. The micro:bit will show a smile
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image. Then click “Show console Device” (How to download? How to

quick download?)

The detected temperature and humidity value is shown as below:
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€ Goback Device nn

X886

20.84

o588

uls Show console Simulator

temperature{C):29.e4
humidity (RH) 138
temperature(C):29.84
humidity (¥RH) 329
temperature{C):29.84
humidity (¥RH) 84
temperature{C):29.86
humidity (BRH) 95

If your computer system is Windows7/8 instead of Windows 10, the device
can’ t be paired in Google Chrome, as a result, the digital and analog
signals can’ t be read.

Here, we need CoolTerm software to read data.

Open CoolTerm, click Options to select SerialPort. Set COM port and
115200 baud rate(the baud rate of USB serial communication of micro:bit

V2 is 115200 through the test). Click “OK” and "“Connect” .

The temperature and humidity value will be displayed on the serial monitor,
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as shown below:

f’ Untitled_0°

File Edit Connection View FRemote Window Help

NDaME ¢ 2| X

| Mew Open Save Conmect  Disconnect | Clear Data

% | = |@

Options | View Hex Help

temperature (C) :2%.03
humiditcy ($RH) 139
temperature () z-999
humidity ($RH) :—955
temperature (C) :2%.03
humidity ($RH) :42
temperature (C) :-99%
humidity {$RH) :-9549
temperature (C) :2%.04
humiditcy ($RH) : 8
temperature (C) z2%.08
humidity {$RH) : 95
temperature (C) :31.03
humidity ($RH) :95
temperature (C) :-99%
humidity ($RH) :-95949
temperature (C) :31.09
humiditcy ($RH) 195
temperature (C) z32.03
humidity {$RH) : 95
temperature (C) :32.04
humidity ($RH) :95
temperature (C) :32.08
humiditcy ($RH) : 85
temperature (C) 1 32.08
humiditcy ($RH) 1935

COM1E /115200 8-M-1 @ X

& RTS & DIR @ DCD

Connected DO0Z:03, 3517 / 0 bytes @Fr. @CS @DE @R
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Project 15: Temperature and Humidity Display

(1)Project Introduction
We' ve mastered the working principle of the DHT11 temperature and
humidity sensor. In this project, we will make a temperature and humidity

display with it and a 1602 LCD.

2. Add the 1602 LCD and DHT11 library:
The link to add libraries: https://github.com/keyestudio2019/ks loT

You can refer to project 9 and 14

3.Test Code:

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

File Route File Name
Type
Hex file | KS4027 folder/Makecode | Project 15: Temperature

Tutorial/Makecode Code/Expansion | and Humidity
Projects/Project 15: Temperature and | Display.hex

Humidity Display

You can also drag blocks to form code.
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Command blocks can be found on the right as shown below:

Search... =

show icon ‘iﬂ: -
-

@ Hgpadt shiow stri.ng
&) Music
L Lad clear screen
il Radio
C Loops
Ml 2 Logic
W= variables
on start
B Math
L LCD1602 &
I M Advanced pause (ms) QLI
r;:ﬂ Cusmmtimme
At . DHT11/DHT22
&= Basic

® i Last gquery successFul?

¥ Music
€O L=d

fead humldity =

Query DHT11 v
Data pin P8+
Fin pull @p true =

Eerj'.’_l_ul putprt  false -

Walt 2 sec after guery true =
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12C_LCD1602

- s
= Basic

P LCD initialize with Address e

Music show string at x o ¥ o
shiow m.dlere at x o Y o

clear LCD

Loops
turn on LCD

Logic

Variables turn off LCD

Math
turn on backlight

12C_LCD1602
turn off backlight

2% Meopixel

Advanced Shift Left

shift Right

Make combinations of these blocks:

Micro:bit Micro:bit
DHT11 Temperature 1602 LCD
Expansion Expansion
and Humidity Sensor Module
Board Board
GND G GND GND
5V \Y 5V 5V
S (2) S SDA SDA
SCL SCL
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LD initialize with Address @

clear LCD

show string =R (9EE at x e v a

show number Read  temperature = at x e V G

show string EGTAGIECTYEE at x a v o

show number Read humidity - atxeyro

—_

4.Test Results:

Upload the test code to the micro:bit, plug in power, dial the DIP switch to
ON and press “1" on the rocket switch. The micro:bit will show smile image.
The 1602 LCD will show the temperature and humidity value in the current

environment. (How to download? How to quick download?)
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Project 16: Multiple Functions

1. Project Description: :

The final lesson is the combination of all modules and sensors. It is an

analog smart home.

2.Preparation:
A micro:bit and the smart home model.
Interface the micro:bit with a computer with a micro USB cable.

Add the libraries: https://github.com/keyestudio2019/ks loT

3. Test Code:

on button A » pressed

serial redirect to UsB forever
set  passwd enter » to  join passwd_enter - o @ @
call putomode

serial write string passwd enter =

servo write pin P9 {write only} » to serial write line o

LD initialize with Address e PN i coter v L o y o

pause (ms) @Rl:RJ

on button B » pressed
s s QD) - @)+ ©

L g : set passwd_enter v to | join passwd_enter v o e @
digital write pin P16 + to o
set password v to ° serial write string passwd enter =
set passwd enter v to o serial write line o
st strip v to e R o leds as ReB (GRB format) = SIS Pr>~ed enicroy Rl o ¥ o

strip + clear
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fncio ®

set water val + to analog read pin PO«

if water val = >w then
servo write pin P9 (write only) = to o

else @

servo write pin P9 (write only) = to

C]

function @}

if digital read pin P1 =

play sound twinkle » until done
else

stop all sounds

on logo pressed =

show string aUIRGERGTEE at x o ¥ o

servo write pin P8 (write only) » to o

set passwd enter = to.

s strioe (TR < @ + @

Test Results:

function ®

if digital read pin P15 +
digital write pin P16 » to o
else

digital write pin P16 » to o

®

hil Jasl W temperature_fans @j

set  temprature val + to temperature (°C)

serial write number temprature val =

serial write line o

if temprature val » | 2w e
analog write pin P12 (write only) =
analog write pin P13 (write only) =

else
analog write pin P12 (write only) =

analog write pin P13 (write only) =

®

function @

call auto window
call auto_LED
call gas mode

call temperature fans

on button A+B = pressed

clear LD

if passwi_enter = = password « then

s strne QD @+ ©
show string (ECIRGERTG at x e v o

servo write pin P8 {write only} » to
strip »  set brightness
strip » show color purple »
strip » show

else

s strins QEEETED @+ ©
s stins QD = €@+ @

set passwd_enter = ‘too

pause (ms) (@l

s strins QT+ @+ ©
®

When you are close to the PIR motion sensor, the yellow LED will be on;

otherwise, the yellow LED will be off.

When dropping water onto the steam sensor and analog signal is more

than 300, the window will be close; when the analog signal is less than 300,
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the window will be on.

The password can be set by the button A and B on the micro:bit board.

11 11

Pressing A and B respectively means and

Pressing A and B simultaneously indicates “confirm”

The 5*5 LED lights will show EE picture and the 12C1602LCD will display
“Successful” and “Open the door” , the 6812 2x2 RGB will show purple

color. However, if the password is wrong, “error” will pop up on the LCD

module and show “Enter password”
Touch the logo area of the micro:bit, the 1602LCD will show “Close the
door” and “Enter password” . Next, the door will be closed and the 6812

module will be off.

When the temperature sensor on the micro:bit detects the temperature

higher than or equal to 30°C , the small fan will rotate
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Project 17: BT-controlled LED

(1)Project Introduction

We control LED on and off via app.

2.Preparation:

Install App

Android system:

Search |oT microbit on or install the app package we

provide(in the Android APK folder)

, Google P|ay loT microbit n
FEIRTFR

JLE

REEE

L)

(RE/ ST
HAHTIA

)
EioEe
Tk Play &2
s

IOS system: search IoT microbit in the App store, as shown

below:
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Filters v Q. iot microbit

o IoT microbit
Utilities GET

oo

po——

20e¢
ecoe

Add the BT library file as shown below:

bluetooth

bluetooth bluetooth-midi

Bluetooth services A Bluetooth Midi package for
Microsoft Make Code

I aarn mnra

3. Test Code:

on bluetooth connected on bluetooth disconnected

show icon show icon

set connect_flag v to o

while connect_flag =
do .
set bluetooth val + to bluetooth uart read until # +
if bluetooth val w

digital write pin P16 v to °

else if bluetooth val = =w o then @

digital write pin P16 v to o

(C)

bluetooth-temperature-se...

A Bluetooth service to expose a

temperature reading.

| aarn mnara

bluetooth-max6675

A bluetooth service for the
MAX6675 temperature probe

| aarn

Cancel
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Note: after finishing code, you need to enable “No paring Required:

Anyone can connect via Bluetooth”

& Blocks I8 JavaScript )

/ 2= Project Settings

& Extensions

on start
ofZhlinEOoLic s be ted on bluetooth disconnected

© Connect device

serial redirect to USB

show icon = .e .
show icon -, & Print..

set connect flag v to o @ Delete Project

while connect_flag »
% Language

do
set bluetooth val » to bluetooth uart read until # v .
High Contrast On

serial write string | bluetooth val w
serial write line .
if bluetooth_val = = ° ‘then

digital write pin P16 » to o

else if bluetooth val = = o then @

Green Screen On

© Report Abuse...
® Reset

About..

sital e telpaniipic % Lo o

@®

€ Go back

Name

bluetooth

) No Pairing Required: Anycne can connect via Bluetooth.

JustWorks pairing (default): Pairing is automatic once the pairing is initiated.

H H !

Passkey pairing: Pairing requires 6 digit key to pair.

|

( Disable Bluetooth Event Service

Edit Settings As text

4.Test Results:

Upload code to the micro:bit, open the switch of the smart home, enable

the App and click Connect
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Bluetooth Serial

-/ ‘- &
® S @9 1 4
@ () 0 ()

Search the Bluetooth name of micro:bit board

Done scanning

After connecting well, click LED icon
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Connect BBC micro:bit [vevat]

® @ a e

o - @®

Then you will see LED on. If you click this icon again, LED will be off.

Project 18: Smart Home

(1)Project Introduction

In this section, we will control the smart home via Bluetooth

(2) Preparation:

Download this app first.
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Bluetooth Serial

Connect the bluetooth Disconnect the bluetooth
(@ 0

! N N -e- 3

- ’ A\ 0 — 0
: |®'
\ )

- .4 L 5 6

0 0 0

® @

These characters are the first click to . P
IOne click will send the marked character. I

send the first character, the second click

to send the second character. For
example, one click on the LED button will

send 'A’, and a second click will send 'B".

Add the Bluetooth library file.

& Go back

bluetooth

bluetooth bluetooth-midi bluetooth-temperature-se...
Bluetooth services A Bluetooth Midi package for A Bluetooth service to expose a
Microsoft Make Code temperature reading.
| aarn mara | aarn mnara

Add the libraries: https://github.com/keyestudio2019/ks loT

bluetooth-max6675

A bluetooth service for the
MAX6675 temperature probe

(3) Test Code:

Seen in the folder
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(4) Test Results:
Burn the code to the micro:bit, turn on the switch of the smart home model,

and enable the Bluetooth of your device and app.

Bluetooth Serial

/_1\ After cIickil.ag,
Control the LED 10' LCD1602 displays
: |
light on and off |, the temperature
ik —'/ value

Control the pattern
Iy

LCD1602 displays o N

il door!"l f _..3‘.‘ Y s  oa. ‘I‘ of microbit lattice
opening and N\ 7/ | measured by the\‘\wf
closing water drop sensor
P
Controls the
\ @ r
Windows '
/
— / — —_— i
/- / /R " =
—_ N\ . 7 N F” Y 2
Controls the | @ /f (’ i ‘.‘ 0 A 4 0 0 ‘
switch of the fan \— - /,: f\a "\;:.__ / Switch RGB6812 S,
e J ; ) it Rk - e Switch back to RGB6812
off \ atmosphere light forwar Turn off the RGB6812 )
» & atmosphere light

When the gas sensor
thermal sensor detects
detects dangerous gas,
LCD1602 displays

Dangerous. Otherwise,

someone, LCD1602 shows
someone, otherwise shows
NO one

Security is displayed.

The password can be set by the button A and B on the micro:bit board.

11 11

Pressing A and B respectively means and '-

Pressing A and B simultaneously indicates “confirm”

The 5*5 LED lights will show EX picture and the 12C1602LCD will display
“Successful” and "Open the door” , the 6812 2x2 RGB will show purple

color. However, if the password is wrong, “error” will pop up on the LCD

module and “Enter password” will appear.

You can touch the logo of the micro:bit to close the door.
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9.Resources:

https://fs.keyestudio.com/KS4027-4028
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