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STEM Kit for Micro:bit
Instruction Manual




STEM KB\V
for micro:bit

FuIIy compatible with BBC micro:bit Board

What is micro:bit

@ Micro: bitis a powerful hand-held, fully programmable, computer
designed by the BBC.

e ltis only half size of a credit card, available for children’s programming
education.

® Onboard comes with Bluetooth, accelerometer, compass, three buttons,

5x5 LED matrix, USB interface, connection pins.

About this kit

In order to learn and use micro bit more easier, we particularly
make OSOYOO STEM kit which is fully compatible with micro
bit. It can help you make learning easy and fun to enjoy the
programming.
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OSOYOO STEM Starter Kitincludes a Expansion
board fully compatible with micro bit and other
commonly used sensor modules

= @ @

Graphical pragramming ‘- Creativity : PnP sensor : compatible with lego
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Easy to Assemble

All the module interface has been modified with XH2. 54 ports as to
make it much easier and convenient to wire for each experiment and

reduce the chances for errors.

makes wiring handy and easy and
avoid potential errors of wiring

Coding Editors for Micro:bit

We use MakeCode editor to conduct our tutorial experiments.

®MakeCode is a coding editors which combines the magic of
making with the power of code across a variety of different products.

©OMakeCode has MakeCode online editors and MakeCode apps and
is compatible with PC, computer, PC tablet, phone
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Lesson 1: Greeting card

kB9 q

Father's Day is
coming soon.
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= PARTS & DEVICES -

e BBC micro:bit board x 1
e Micro USB Cable x 1
e Computer/Tablet PC/Phone x1

& ABOUT MODULE -

Micro:bit has 5x5 LED matrix
which can show icons, numbers,
and words

It is like playing a kid mushroom nail
plug puzzle. lighting a led is like pluging
a mushroom nail on board

HOW TO CODE ——

Step 1. Using your web browser, go directly to https://makecode.microbit.org to land
the MakeCode for micro: bit home page. You can bookmark this package to easily open
this package for next project. In the My Projects section, click on the New Project

For more information about MakeCode, please go to our tutorial: What is MakeCode

— U J— — .
« > c & https://makecode.microbit.org/# * @ 3

n w Micro|
Light up theicon to
bookmarkithis/page

& Import

New Project

4

\

Step 2. Then the MakeCode editor for micro: bit will start on your browser. In the Toolbox,
click on any Category and from the submenu, click on the block you want to place on the


https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
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coding area

O micro:bit @ Home o8 Blocks 3 e © & Microsoft

® E
¥ Music

© Led

m—
Simulator Z
& v
I--
Toolbox Coding Area

& Untitied n o
© omonmes = |

Step 3. In the Toolbox, click on the Basic category and drag and drop “show leds” block
inside the forever block. Otherwise, you can click on “show leds” block to placing it on
the coding area and then drag it inside forever block. Draw a “heart” (as following) by
clicking the dots in the 5x5 matrix, then you will see the heart shown on the simulator.

r

Step 4. In the Toolbox, click on the Basic category and drag and drop a show icon block
inside the forever block, just below the show leds block., and choose an example icon
(different from the heart at the last step) from the drop-down menu.

-

~

Example icons

J

\

Step 5. In the Toolbox, click on the Basic category and Click more and drag the clear
screen block over and place it inside forever block.
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forever

e more

clear screen

show leds

® Input
@ Music

show arrow North +

O 4 icon

clear screen

© Led
il Radio

C' Loops

\

Step 6. Drag and drop a show string block from Basic category over and place it inside
the forever block, and change Hello to Papa.

Basic
forever

show number o

Input show leds

show leds

a8
Music . .
Led
Radio
Loops

Logic
9 D o

Variables

o ...
s e - ;

i = 1

| v sevanced P, A

pause (ms) (€L

g
Rﬂ/‘
Enter word as you like

on start

Step 7. In the Toolbox, click on the Basic category, click and drag the pause (ms) block
over and place it inside of the forever block, and change time as you like.

—_—
Basic forever

show nunber: (@) show leds

show leds

Led
Radio

C Loops
G Logic
= Vvariables
B e RO......
| pause (ms) (€L
I + Advanced ey

o —
wusv [CON 100
e —

on start
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X Logic

Variables

B Math

I s Advanced

(2) (1)

Download this project Rename this project

Full code

Step 9. For chrome browser users, you can see a little windows at the bottom of
browser, you can see a .hex file when click “Show in folder”. If you use other browser,
please open this file’s folder according to the download directory of your browser.

Is

~\

Open

Abways open files of this type

Show in folder
]

) B+ Compuner b Locu Dk () 3 0 & S & s
e 162 View Toch Melp

fa—— Open el Mo bebde

s Fipihmg hesa bas

mcroba-Flashing heart (Lihes o medras 130060 349 aa

\

Step 10. Connect Micro bit to your computer with Micro-USB cable, and you will see a
“MICROBIT” disk.

7~ ~
(=] i
\/J\,/ [+ Computer » <[4y || Search Compute )
File Edit View Tools Help
Organize »  AutoPlay  Eject  Propesties  Systemproperties  Uninstall or change a program  » £~ A @
© Favorites %, 4 Hard Disk Drives (4)
I Desitop Local Disk (C) softueare (D)
18 Downloads  — —
3 Recent Places e 7 13 G e of 19 8
8 () entestainment (F:)
i Uibraries S 3538 frec of
& Music - ~
1 Pictires 4 Devices with Removable Storage (3) Cuwmyular
B videos &
'@ DVD Drive (G} Remevable Disk ()
H
o Homegroup MICROBIT ()
i Computer - 500 frgg o505 MG
&, Local Disk (C) 0
o software (D) S ——————
ca REE) Connect Micro bif to your computer
s entestainment (F
s MICROBIT (1)
o S
MICROBIT @) Space used: Total size 805 MB Bitlockes status: Not encryptable
"-, Removable Disk Space free: 804 MB File system: FAT
\,

Step 11. Drag the .hex file to “MICROBIT” disk. Otherwise, right click the .hex file and
send it to “MICROBIT” disk.

>[= | <
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~
MICROBIT ()
o 500 B ot 505 ME —

® Or right click the .hex file and send it
to MICROBIT

Sendto * | MICROBIT ) |

.

Below link is the full code we have done for you as reference, you can click the edit at the

upper right conner to get the full code

https://makecode.microbit.org/ VMVF102PjdUc

HOW TO USE

We can see many LED advertising screens,
flashing lights of outside building in our
lifetime like our project

xxxxxxxxxxxxxxxxxxxxxxxx »o e
e TIITTITIT

Tl
>
1L
'

1T
TIIIT I I

LED Advertising Screen Flashing light of outside building

N o

*

Is it cool to make a flashing LED gift card?
How easy it is to make code with micro:bit!
We can use the micro:bit LED to decorate our
toy castle or car.

-~ T N o=

Are you excited with micro:bit?

Let's start learning programing and use this tiny
computer to expand our imagination and create
hundreds of funny games.


https://makecode.microbit.org/_VMVF1o2PjdUc
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Lesson 2: What is MakeCode

~ Starting M_icroéd_ft M.a_kec'o_cl.e' for BBC micro:bit

Saving and doﬁnloading aproject to afile

Flashing a hex file to micro:bit

' Deleting a project h,

Adding blocks onto coding area .. :

Deleting a block

This tutorial and most of OSOYOOQO'’s content about BBC micro: bit
will use MakeCode by Microsoft as programming development

environment.
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« Starting Microsoft MakeCode for micro:bit

Step 1. Using your web browser, go to https://www.microsoft.com/en-us/makecode to
open the MakeCode landing page.

-

\,

€«

B Microsoft | MakeCode about Getstated  Resoueces

v @ -

€ * hitps:/lwww.microsoft com/en-us/imakecode

All Microsoft PR

Hands on computing education

Microsoft MakeCode brings computer science 1o life for all students with fun
projects, immediate results, and both block and text editors for learners at
different levels.

Minecraft

micro:bit Circuit Playground Express

Start coding with micro:bit > Start coding with Circuit Playground Start coding with Minecraft >

Express >

~

Step 2. Click “micro: bit” icon to MakeCode landing page. (You can also skip the step 1/2,
and go directly to MakeCode page by typing following link https://makecode.microbit.org
in browser.)In the MakeCode home page My Projects section, click on “New Project” to
create new project. And click previous project to edit existing project.

U

O micro:bit

8 7~ N )
1 2
« > c & https:;//makecode.microbit.org/# * @ 3

= Micro
Light/up theicon to
bookmarkithis/page

L Import

New Project

Step 3. The MakeCode editor for micro: bit will start on your browser.

-

Home page of
MakeCode for micro:bit

(O micro:bit

Share View buttons Help _More... :'no:.'u:::;.

e o

= Microsoft

mHat

oW £
Simulator
8w Coding Area
I + Advanced
Toolbox
Unde Zoom out
= T oo
Download Save project Redo Zoom in
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Simulator — Provides the output without the real hardware while you are building the
code.

Simulator

Lo YN

il Radio

mx a

D

Toolbox — Provides blocks in categories. It also allows you to search extensions
(ready-made program modules) and add more extensions to the toolbox.

{ =0 e amssamsssssamssmsss=a=

show image myImage ¥ at offset o

show leds

Radio

Loops

Logic

seu?ewo

> B R Q

5

T

Variables

Math

Advanced
Functions
Arrays

Text

——

forever

pause (us) (l0g

on start

Blocks

B Game

4] Images

Pins
% Serial

search and a

d
Control extensions

ey |

Toolbox

ey deces

Coding Area — The area you use to design your program logic through Blocks (graphic
programming) or JavaScript coding.

Search.. Q
Basic on start
Input

Music

A 950 i

Led

Radio
Loops
Logic
Variables

Math

< B M A Q

Advanced

clear screen

forever

Coding Area
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Home — Takes you to the home screen (https://makecode.microbit.org/), which shows
recent projects and other activities.

'S ~

J

\,

Share — Displays the Share Project window that lets you publish your project to the public
cloud and embed your project into a web page with different options.

'S ~

Vv

Share Project [x]

Mame

You need 1o publish your project 1o share it or embed it in other web pages. You acknowledge having consent
1o publish this project.

Publish project -
\

Blocks and JavaScript button- Allows you to switch the code view between Blocks and
JavaScript. Press one of the view buttons at the top to switch the programming method.

\

Help — Shows a menu with help options such as support, Support

reference, blocks, JavaScript, hardware, and where tc Refacarics

buy Blocks
JavaScript
Hardware
Buy
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_ More... (Gear wheel) — Allows you to access project settings,
= Project Settings adding extensions, deleting the current project, deleting all the
& Extensions projects, choosing a language, and pairing micro:bit for one-click
S download.

@ Delete Project

© Report Abuse..

® Language
High Contrast On
Green Screen On

@ Reset

About...

Undo and Redo — Allows you to undo and redo recent changes you make either in Blocks
or JavaScript with the Undo and Redo buttons in the bottom right of the editor window.

(- =
-

(-

N
& Blocks

Undo

dl

Redo

Zoom In and Zoom Out — The zoom buttons change the size of the blocks when you're
working in the Blocks view. When you're working with the code in the JavaScript view, the
zoom buttons change the size of the text.

Save Project — You can type a name for your project and save it. Type in a name for the
project in the text box, and press the disk icon to save.

Test

Download — The Download button will copy your program to a drive on your computer.

[ < oo

microbit-Test.hex ~
f14/614 Kg

Show/Hide the simulator — The Show/Hide the simulator button can be used to show or
hide the simulator.
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P
-l

Variables

Math

Advanced

In the project name box, type in a name for your project and click on the Disk icon. The
new name of the project is updated in your browser’s local cache. At the same time, a hex

file will be downloaded to your computer.
; 9
2

Test

If you click on the Disk icon without providing a new name for the project (with the default
file name, Untitled), the Rename your project modal box (window) will pop up, type in a
name for the project, and click on the Save button. The project will save under the new file
name, and a hex file will be downloaded to your computer

arme yous projet /
=

| g

Click on the Download button in the bottom of the page. A hex file will be downloaded to
your computer.

(2)

& Download Test B

> [w <



0sdvoo

http://osoyoo.com/?p=25057

* Flashing a hex file to micro:bit

For chrome browser users, you can see a little windows at the bottom of browser, you can
see a .hex file when click “Show in folder”. If you use other browser, please open this file’s

folder according to the download directory of your browser.

-
Open

Show in folder A

& Downloa(

© microbit-Testhex

Abways open Fles of this type

- e o=

mcrobt Flahing-bewt (1) bes Cone meddas VWD DI Done consnst
P S

4 10019 1300

\

Connect the micro: bit to your computer using a micro USB cable (use the micro USB port

on the top of the micro: bit)

( — e ™
(&
QI ™ + compuees » < o] [ Sesren Computer 3

File Edt  View Tools Help
Ogenae > Aoy  fecl  Propetes  Sytempropemes  Urinstalorchangc s progrem a e
3t Favortes %, # Hard Disk Drives ()

B Desitop Local Disk (G

8 Downloads —

- 46510 free f 500 G

=8E)

= Ui = T

& osic 5

iR evices with Removable Storage (3)

vides 4

o Vs 0 @ OV Orve (61
o Homegraup WICROBT 1)
B Computar - ‘mmn*mnwé

& Local Disk (€)

c softwaie (D) R

ca XEE)

s entestinment (F

= MICRGEIT )
G Sk -

MICROBIT () Space used 1 Totatsize 805 M8 Bl cker satus: Nt encyplable
WP PemoubieDnk Space fee 304MB il system: FAT
2

Copying a hex file to the micro: bit drive

-~

MICROBIT ()

T SO —
- 501 ME 7505 VB
[}

@ Drag the .hex file to MICROBIT

mierobit-Test hex.

®10r right click the .hex file and send it
Pn MICROBIT
Sendto

» [ MiCROBT @)
Cut
Copy.

Copying

from Downloads =
Discovering tems...

Y More details

o to MICROBIT (1)
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Go to MakeCode home page and choose the project you want to delete.
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) micro:bit

= Microsoft :

In the Editor controls, click on the More... button. In the drop-down menu, click Delete
Project. In the delete confirmation modal box (window), click on the Delete button

O micro:bit @ Home o8 & Blocks e O

= Microsoft

£ Project Settings

Extensions
Delete Plo‘ecl

@ Report Abuse

Radio
mc W ® W ¢ Loops % Language
i = High Contrast On
: Logic
e " Green Screen On
&= Vvariables
1= van yhed
Would you like to delete Test'?

Abgut

It will be defeted for goad. No undo.

* Adding blocks onto coding area

In the Toolbox, click on any Category and from the sub-menu, click on the block you want
to place on the coding area

® Input
@ Music
€ Led
Ll .l Radio
C Loops
X Logic
== Variables

B Math

I & Advanced

You can also drag and drop a block onto the coding area.
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RN ......

After placing the block, you can further move it to any place on the coding area by
dragging and dropping

" 4 = all Radio
Loops

C
X Logic

I + Advanced \,_J

* Duplicating a block

In the coding area, right-click on the block you want to duplicate. Click Duplicate from the
shortcut menu. You will get a duplicated block

v 4 = .all Radio

Duplicate

Loops

64
X Logic

Variables
B ™ath @
- - .. W . -
I W Advanced

Add Comment
Delete Block

Help
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* Deleting a block

In the coding area, click on the block you want to delete and from the key board, press the

DELETE key.

.

forever

lhwlmdcro

®

Computer keyboard

In the coding area, right-click on the block you want to delete. Then, click Delete Block

from the shortcut menu

Variables
B Math

I & Advanced

Drag and drop the block into the Toolbox

Duplicat
Add Co
Delete Block

Help

=
<

forever
show number

o

.
|
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In this tutorial, we introduce how to set up and
work with MakeCode for micro:bit simply.There
may be some functions we don’t Involve.

Should you have any suggestion on how to
improve this tutorial, please kindly leave us
message in the comments area.
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Lesson 3: Micro: Bit & PnP board

4
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BBC Micro:bit

Meet Micro:bit

1. Micro: bit is a powerful hand-held, fully
programmable, computer designed by the
BBC.

2. The BBC micro:bit can be used for all sorts
of cool creations, from robots to musical

instruments - the possibilities are endless.

Learn More

Features of Micro:bit

{1 25 individually-programmable LEDs
[l 2 programmable buttons
0 Physical connection pins

Light and temperature sensors &
)

Mation sensors (accelerometer and compass)
[

Wireless Communication, via Radio and Bluetooth

USB interface

Learn More

Pins on Micro:bit

The BBC micro:bit has 25 external connections on the
edge connector of the board, which we refer to as 'pins’.
The edge connector is the grey area on the right side of
the figure above. There are five large pins, that are also
connected to holes in the board labelled: 0, 1, 2, 3V, and
GND. And along the same edge, there are 20 small pins
that you can use when plugging the BBC micro:bit info an

edge connector.

Learn More

Quick Start Guide

You can program the micro:bit on both desktop (Macs, PCs,
Chromebooks, Linux, including Raspberry Pi) and mobile.

Please discover how to use the micro:bit to click learn more

Learn More

Ideas with Micro:bit

Micro:bit is widely used in schools around the world.
Micro:bit official website has over 200 different
activities and resources to try, from easy experiments

to creative coding challenges.

Learn More
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Safety first

Using the BBC micro:bit is fun and simple but, as you can
see, it's an open board with all the electrical parts on
display. It's been specifically designed this way but this

does mean there's a small risk that the parts can be

damaged and even overheat. However a little bit of care

and caution will ensure you and your micro:bit will stay fit
and healthy.
Learn More

0SOYOO Plug&Play (PnP) Board for Micro:Bit

In STEM educational market, micro: bit control board is becoming more and more popular.
However, a single micro: bit control board is not easy to test with multiple sensor modules.
We particularly design this OSOYOO Plug&Play(PnP) Board for Micro: Bit.

This board along with OSOYOO modularized electronic blocks, covering most popular
sensors and actuators makes BBC micro: bit board extremely easy to learn and install.

« Why to create

To avoid those potential errors from novice user, OSOYOO PnP extension board for micro:
bit makes wiring become very handy and easy and almost impossible to make mistakes
when working with sensors and actuators. We also reserve the pins on the board so that
DIY lovers can customize it and have more possibilities

makes wiring handy and easy and
avoid potential errors of wiring
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* 3-Pin fool-proof connector x 19

* 4-Pin fool-prof conector x 5

* Reserve the pins on the board

* integrates edge connector contacts

* External power port and ON/OFF switch

* OSOYOO electronic module compatible

» Specification

. Micro USB Power Port Voltage: 5V
o PH2.0 interface Input Voltage: 3.3V
o Micro: Bit Input/output Voltage: 3.3V
. Maximum Current: 600mA
. I/O Interface: PO P1 P2 P3 P4 P5 P6 P7 P8 P9 P10 P11 P12 P13 P14 P15 P16
P19 P20
o Software Serial Interface: PO/P1 port
. 12C interface: P19/P20(SCL/SDA) port
o Ultrasonic interface: P8/P16 port
o RGB interface:P0/P1/P2 port
o Working temperature: 0-85 C
. Dimension 80 * 72 mm / 3.15 * 2.76 inches
o Weight: 38g
vCcC P0-P16 P0-P16 [ " Micro:Bit
(select the voltage P19-P20 P19-P20 controller board
Via:ijfx;)gr,sc\;p, 3Pin ports connector
N
ON/OFF
Switch
Battery S
connector g
_ =
P f® Edge
ind?::ae!;r connector
Micro USB
ool 48 W S T e e i i
fixaahole: JSomees
80MM
Weight:38g
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Install Micro:bit

* Pay attention

!'! When running project,please make sure
the on/off switch at on place

ol

3.3U_UCC_5SV

!! When wiring, please make sure connect
3.3V or 5V to VCC with a jumper cap

Resource

e BBC micro:bit website

e Micro:bit MakeCode Block Editor

e Meet micro:bit starter programming
e BBC micro:bit Features Guide

e BBC micro:bit Safety Warnings

e BBC micro:bit Quick Start Guide

e BBC micro:bit Pins



http://microbit.org/
https://makecode.microbit.org/
http://microbit.org/guide/
http://microbit.org/guide/features/
https://microbit.org/guide/safety-advice/
http://microbit.org/guide/quick/
http://microbit.org/guide/hardware/pins/
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Lesson 4: Twinkling Star

Yes, we can. Let's ~ Wow, how fun it is to code -
with micro:bit. Can we use
~ micro:bit to make a daily
" necessities?

make a lamp like our
room firstly.

PARTS & DEVICES ——

e BBC micro: bit board x 1

e Micro USB Cable x 1

e OSOYOO Plug&Plan(PnP) extension board for micro:bit x 1
e OSOYOO 3-pin LED module x 1

e OSOYOO 3-pin PnP cable x 1

e Computer/Tablet PC/Phone x1
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ABOUT MODULE = —

LED is the abbreviation of Light Emitting Diode. It is a kind of
semi-conductor diode and can convert electricity into light (When the
current passes, it will light on).
White light is obtained by using multiple semiconductors or a layer
of light-emitting phosphor on the semiconductor device.

HOW TO MAKE ——

Connect white LED module to OSOYOO PnP expansion board port PO with 3-pin PnP
wire as below.

Please pay attention:

1. Please connect VCC to 3.3V on PnP board with jump cap. All project are same on these
connections except we emphasis in the tutorial

2. Please turn switch to ON in OSOYOO PnP expansion board when you run the project,
otherwise the PnP board may lost power

I8 \\W T Py
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& HOW TO CODE D

Step 0. Using your web browser, go directly to https://makecode.microbit.org to land
the MakeCode for micro:bit home page. You can bookmark this package to easily open
this package for next project. In the My Projects section, click on the New Project

For more information about MakeCode, please go to our tutorial: What is MakeCode

Y )
1 2
« - c & https://makecode.microbit.org/# * @ 3

n w Micro|
Light up theicon to
bookmarkithis/page

X Import

New Project

\

Step 1. In the Toolbox, click on the Pins category under Advanced

~

Search. Q
822 Basic A Advanced
® Input

@ Music

S Functions
i= Arrays

© Led I Text

.l Radio T —

C' Loops

3 Logic

= Variables ——
Math % Serial

v Advanced £ control

© Extensions



https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
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Step 2. Drag and drop a digital write pin PO to 0 block inside the forever block, and
choose 1 from the drop-down menu.We can light up the LED with this program block.

(§ & music
© Led

.all Radio
C Loops
x Logic
= Vvariables

B Math

A Advanced
fo Functions
= Arrays
T Text

®» Game

Images

-------

Pins

9;«:1:-::.;5;. Pew
|:;m, write pin o to @)

analog read pin PO ¥

analeg write pin P8 v to (GLEE

analog set pericd pin PO v to (us) (EEE2

serve set pulse pin Pa v to (us) (EEZ]

y

Step 3. You can download this as “.hex” file and send it to your MICROBIT disk to see the

code result.

---t----
1
1
|
]

¥ | o MICROBIT ()

Now let’s make the project more interesting and set a flashing LED.
Step 4. In the Toolbox, click on the Basic category, click and drag the pause (ms) block
and place it inside of the forever block. You can set time of the PAUSE block as following:
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Input
Music
Led

.all Radio
C Loops
3 Logic
= Vvariables

B Math

A Advanced
%o Functions
i= Arrays
T Text

o® Game

\ B &l Images

\

Step 5. To simply the step, you can right click the digital write pin PO to 1 block and
duplicate a similar block. Change the new block “to” value from 7 to 0. This block will turn

off the LED.

forever

digital write pin P8 v +to °
s 1

Add Comment
Delete Block

Help

vvvvv

Step 6. Go on and duplicate pause (ms) block, you can set the same time as LED light on
for LED off, and drag this block under digital write pin PO to 0 block

Add Comment
Delete Block

Help

Step 7. Drop these two blocks again and place them inside the forever block.The final

blocks are as following figure:

..

ldigit:l write pin P8 v to

pause (ms)

Step 8. Give a name for your project and download the hex file as following:
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-

E =R °
© input

= peuse (=) EEED
O 1ol digital write pin PO v tuo
il Radio il
C Loops
Full code
L Download this project Rename this project
Step 9. Send new project to your MICROBIT disk

* o MICROBIT ()

Below link is the full code of twinkling LED for you as reference:
https://makecode.microbit.org/ i6R4CE6rwgCO

PROGRAM RUNNING PROCEDURE

|
Light up the LED for 1s Light up the LED
Switch off the LED for 1s
The process will repeated forever lPause 1s

Switch off the LED
Pause 1s

HOW TO USE

LED has wide applications. Most signal
lights we saw in our daily life use LED
as its major light source

Ceiling lamp Car lights


https://makecode.microbit.org/_i6R4CE6rwgC0
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Lesson 5 Mini Traffic Light

Why are traffic
lights changing
all the time?

PARTS & DEVICES ——

e OSOYOO LED lamp x 3

e OSOYOO 3-pin PnP cable x 3

e BBC micro: bit board x 1

e OSOYOO Plug&Play( PnP ) board for micro: bit x 1
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ABOUT MODULE = —

LED is the abbreviation of Light Emitting Diode. It is a kind of
semi-conductor diode and can convert electricity into light (When the
current passes, it will light on).
White light is obtained by using multiple semiconductors or a layer
of light-emitting phosphor on the semiconductor device.

HOW TO MAKE

Connect green LED lamp with OSOYOO PnP board for micro: bit PO with OSOYOO 3-pin
PnP cable;

Connect yellow LED lamp with OSOYOO PnP board for micro: bit P1 with OSOYOO 3-pin
PnP cable;

Connect red LED lamp with OSOYOO PnP board for micro: bit P2 with OSOYOO 3-pin
PnP cable as below;

|
C§ i
(E ;S

IR Y \u A an
... N\ N-\\N..\

. X r\
oglZll

fritzing
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\

HOW TO CODE

Step 0: Go to URL: https://makecode.microbit.org, click New Project, right click on
start block and delete it.

O micro:bit ome 2 Microsoft [

My Projects > 4 Import

o Temp and Humi Meter fire alarm fire alarm Fan
New Project )
21 hours ago 22 hours ago 22 hours ago 22 hours ago

Tutorials

¢ Prod OR o & \#

Step 1: In the Toolbox, click on the Pins category and then click the digital write
pin block, and then Drag and drop the block inside the forever block. Set digital write pin
PO value to 1 as following figure:

~ ~

I = Variables P
Math
G 2

A Advanced

f& Functions

= Arrays eing renn

T Text
= Ll 1023

o Game
) liages o analog set period p PO 0 20000
Pins ap @

\ »

Step 2. Click on the Basic category. Then drag the Pause (ms) block and drop it inside
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the forever block just below the digital write pin block, and set pause time 5000 ms from
the drop-down menu as following figure.

I == more

® Input
@ Music

§

N

© Led o " Hello!
.all Radio
C' Loops
G Logic
= Variables

B Math

100 v -

Step 3. In the Toolbox, click on the Loops category and then click the repeat times do
button, and then Drag and drop repeat times do block inside the forever block just below
the pause (ms) block. Set repeat times to 4.

i Basic
® Input
© Music 1 wreite pin PO v to o

© Led o o )
il Radio £ repea

o
C Loops

X Logic

= Vvariables

B Math

/

Step 4. Click on the Pins category again and then click the digital write pin block, then
Drag and drop the block inside the repeat times do block. Set digital write pin PO value
to 1 as following figure:

I = variables P
Math
i 2
Advanced
o - @ digital write pin vo~ to @)
fo Functions
ause (ms .5999 -
i= Arrays P :
= analog read p PO
rere O tines
T Text

Pe N 1023

e Game
2 e O TR
Pins ap (@

s more om Low (]

Step 5.Click on the Basic category. Then drag the pause (ms) block and drop it inside
the repeat times do block just below the digital write pin  block ,and set pause time 500
ms from the drop-down menu as following figure.

ox
22 Basic
I digital write pin PO w to o
== more
o s
© Music repe atimss
© Led e o bellor o e te pi
il Radio
C' Loops
2
3 Logic
= Vvariables e k-
& Math
P,
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Step 6.Repeat duplicate method to make another digital write pin blocks and
another pause (ms) blocks. Set P0 value to 0 exactly same as following figure.

s ~

forever
forever

digital write pin PO v to o
pause (ms) (EEE
ropest (@ tires

do
digital write pin PO v to o

digital write pin PO+ to o
[ENEG N 5000
repast () tines

‘e (LW 500 w
—

digital write pin Po ¥ to e

Duplicate
Add Comment
Delete Block

Help

\ A

Step 7.Click Duplicated the repeat 4 times do block. Now we should have a same block
like the repeat 4 times do block .put it inside the forever block under the repeat 4 times
do block, then put the repeat times to 3,set write pin PO to P1 as following figure:

s e |

Forever
forever
digital write pin

Po v to G
ailian

repeat o times

% gigital write pin b0 v mo

500 ¥

digital write pin PO to o

pause (ms) \0,

digital write pin Po v to °

Step 8.Click on the Pins category again and then click the digital write pin block, then
Drag and drop the block inside the forever block. Set digital write pin PO to P2, set P2
value to 1 as following figure:

-~

-

f Functions

[sigest rice pin 0+ <o @)

= Variables Pins et e i

do . < 5
B Math (2 YR digital writepin P11+ to (@)
A Advanced pause (ms) (ELERg

digital writepin P1 ¥ to o

= Arrays analog read pin PO v ~ause (ms) (ELEEY

T Text analog write pin PO w to

o Game l. digital write pin P2 w to“
o analog set period pin Po v to (ps) (LEEs]

(a Images Yo 1

Pins = @ G

more

fron 100 ()

.

Step 9.Click on the Basic category again. Then drag the Pause (ms) block and drop it
inside the forever block just below the digital write pin block, and set pause time 5000 ms
from the drop-down menu as following figure.
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pause (ms) (ELERY

repeat ° times

do
digital write pin P1+ to o
show icol

pause (ms) (ELEERJ

digital writepin P1v to o
Radio

pause (ms) (EEEd
forever

Loops

e al weite pin P2 w to o

c

x (2]

= variables -
=

Math

\ .

Logic

Step 10.Click Duplicated the repeat 3 times do block. Now we should have a same
block like the repeat 3 times do block .put it inside the forever block under the repeat 3
times do block, then put the repeat times to 4,set write pin P1 to P2 as following figure:

~

-~

repeat (@) tines
digital writepin P1v to o

pause (ms) (Eang

Add Comment aigital writepin 1+ 1o @)

Delete Blocks

Help

digital write pin m o

pause (ms) Ed

\ o

Step 11. Download this “.hex” file and save it to your MICROBIT disk Driver as following
figure.

7 )
[ sendto > |am MICROBIT (1) i
microbit-Traffic
ishihex Cut ¥
Copy |
[
]
1
pying 1
: 1
Copying i
from Downloads to MICROBIT (L) 1
1

Discovering items...

(™) More details

\

Below link are the full Graphic programming code blocks we have done for you as
reference: https://makecode.microbit.org/ dwCfHAdXj6YF



https://makecode.microbit.org/_dwCfHAdXj6YF
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PROGRAM RUNNING PROCEDURE

Program start

Green LED turn on for 5 seconds

Green LED flashing for 3 seconds(each time turn
on/off for 0.5 seconds).

Green LED turn off

Yellow LED flashing for 3 seconds(each time tum
on/off for 0.5 seconds).

Yellow LED turn off

Red LED turn on for 5 seconds

Red LED flashing for 3 seconds(each time turn on/off
for 0.5 seconds).

Red LED turn off

Loop back to Program Start to repeat the procedure
again and again.

. 2

|
Green LED turn on

_ Green LED flashing for 3 seconds
ldelav 0.5s

Green LED turn off

Yellow LED flashing for 3 s‘econds- ]
ldelav 0.5s

Yellow LED turn off
_ Red LED turn on

g Red LED flashing for 3 seconds

delay 0.5s

Red LED turn off

HOW TO USE

(outerms )

Switching
applications of lights
are also very common,
such as playgrounds,
nightlights, and so
on.

|
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Lesson 6 Colorful Neon Light

Whenever | see this

colorful light at night, | Let's make a colored light
think | have come to the strip in the garden!
fairy tale world.

= PARTS & DEVICES A

BBC micro: bit board x 1

OSOYOO RGB module x 1

OSOYOO 4-pin PnP cable x 1

OSOYOO Plug&Play( PnP ) board for micro: bit x 1

43
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ABOUT MODULE = —

This is a full-color LED module, which contains 3 basic colors —red,
green and blue. They can be seen as separate LED lights.
After programming. you can turn them on and off by sequence or can

also use PWM analog output to mix three colors te generate different
colors.

HOW TO MAKE —

Connect RGB module to OSOYOO PnP board with a 4-pin PnP cable, make sure the pin
connections must be exactly same as following figure;

fritzing

~

HOW TO CODE ——

Step 0: Go to URL: https://makecode.microbit.org, click New Project.



https://makecode.microbit.org/
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My Projects » & Import

o Temp and Humi Meter fire alarm fire alarm Fan

New Project
21 hours ago 22 hours ago 22hours ago 22 hours ago
Tutorials

Step 1. In the Toolbox, click on the LED category and then drag a led enable false block
and drop it inside the on start block

' ~

7\

\

‘ Q more
222 Basic

@ Input plot x o y ° brightness @

@ Music o

led enable

brightness

set brightness @

O led

=== more

.l Radio

stop animation 9

C' Loops 3
3 Logic led enable false v
= variables
set display mode black and white ¥
@ Math
) )

Step 2. Click on the Pins category, drag an analog write pin block and drop it below LED
enable false block. Set write pin# to P2, value to 1023 as following figure.

~ N
£ Variables Pins
on start
g Math
digital read pin P@ =+ led enable false
A Advanced =

digital write pin P8 * to o analog write pin P2 v to
Functions

PO
= Arrays anal. | sad pin PO w
P4 P10 P5 (write only) PG (write only)
Text 3 .
analog write pin PO v to P7(writeonly) P (writeonly) P9 (write only) P11 [write only)
am Game » » = =
P12 (write only) P13 (write only) P14 (write only) P15 (write only)
| analog set period pin PO ¥ to (us
[za] Images P16 (write only) P19 (write only) P20 (write only)

- @

from Low o

from high (EEZE

\ o

Step 3.Right click analog write pin block and use Duplicate method twice. You will get
two duplicated blocks, and place them just below the first analog write pin block (still
inside the on start block).

Set the pin# in two new blocks to P1 and PO as following figure.
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on start

led enable false v

analog write pin P2 =

Duplicate
Add Comment
Delete Block

Help

.

on start

e nable false ¥

. 1og write pin |

»

Step 4. Click on the Pins category. Drag an analog write pin block and drop it inside the
forever block, and set the write value from 7023 to 0 as following figure.

-

= variables Pins
B Math

digital read pin PO w
A Advanced

fo Functions

i= Arrays

Text

- @
rom 100 @)

digital write pin P v to o

analog write pin Po v to (ELZE]

analog set period pin P@ v to (ps)

on start

led enable false »

ROl 1023
Rl 1023
-

analog write pin P2 v
analog write pin P1 w
analog write pin PO w
P | forever

analog write pin PO =

Step 5. In the Toolbox, click on the Basic category, drop a pause (ms) block drop it below
analog write pin block (still inside the forever block) .Set the pause (ms) to 1000 as

following figure.

-
s more
@® Input
show icon
@ Music
= show string (CETED)
.l Radio
forever
C' Loops
3G Logic 9
&= Variables SR
B Math

.

on start

led enable false =

analog write pin P2 » to

analog write pin Pl v to

analog write pin Po » to (GLZE]

forever

9 .g write pin PO * to

»

Step 6. Repeat duplicate method to make another five analog write pin blocks and
three pause(ms) blocks .Set the pin# and to value exactly same as following figure.
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4 N\

on start

led enable false v

forever

analog write pin P2 % to analog e i

pause (n

analog write pin Pe » to (ELEE]

analog writepin P1 v to ()

analog write pin P1 ¥ to

analog write pin PO w to

forever [FEUELNUEYE 1000 »

analog write pin P1 v to (ELEE]

Duplicate

analog urite pin P2 * to o

Add Comment
pause (ms) (ELEERY

analog write pin P2 v to (ElEE]

Delete Block

Help

S 4

Step 7. In the Toolbox, click on the Loops category, drag a repeat times do block and
place it below the last analog write pin P2 to 1023 block(inside the forever block). Set
repeat times to 7 as following figure.

s ~

analog write pin P1 ¥

g5 Basic

pause (ms) (ELEEES

® Input

analog write pin P1 w to
@ Music

iy e s (750 =
© Led

pause (ms) (ELEERY
ana;on‘ita pin P2 v to (ELXE]

; hile tr
do
C Loops
Q3 Logic
Vatiabies for index 'Fl‘omatno

d
B Math .

»

Step 8. Click on the Loops category. Drag a for index from block and drop it inside the
repeat times do block.

Right click the red index oval and then select rename variable from drop-down menu to
create “Val’ as a new variable name, then click on the Ok button. Replace the value to
513 as following figure.

s ~

Loops

222 Basic

repeat (@) tines
@® Input

do

@ Music

© Led

il Radio Q i L) i
"o
G Logic
= Variables W index ool o

B Math

Rename variable...

Help

I as Advanced

\ .

Step 9.In the Toolbox, click on the Pins category. Drag an analog write pin block place it
inside the for val from 0 to 513 block.
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= Vvariables Pins analog write pin Ple to
B Math T e analog write pin P2 v to o
A Advanced pause (ms)

digital write pin PO v to o

f9 Functions

analog write pin P2 % to
= Arrays an 9 read pin PO w repeat (@) cines
T Text do e
L for va 1 o @D

@ Game o] > B
analog write pin PO v to (ELrE]
analog set peried pin PO v to (ps) (ERES]

[=a) Images
Pins p

from 100 @)

. .

Step 10. Click on the Variables category and then click a Val block over, and then Drag
and drop the Val block inside the analog write PO to block as following figure.

s ~

Variables analog write pin P1w to

= n analog write pin P2 v to o
ake a Variable...

analog write pin P2 v to (ELFE]

set| vale to o repeat o times

do
Fo.  Val from @ to @
change Val ¥ by o
do
analog write pin Pe w to val » )

. .

Step 11. In the Toolbox, click on the Pins category again. Then click and drag the analog
write pin block and drop it inside the for val from 0 to block.

= Variables
E Math

A Advanced
digital write pin PO ¥ to o
fo Functions

i= Amays 9 g read pin PO v
T Text

e et o 10+t @)

o Game
Bl IiEgES analog set period pin Po v to (ps) (ETL]

= @
I = more from low °

Step 12. Click on the Math category and drag an 0-0 block and place it below analog
write pin to Val block. Then set left value in 0-0 block to 1023 as below figure.

- ~
I: Logic analog write pin P2 * to °
= variable! e (ns)

analog write pin P2 » to

A Advanced repeat ° times

fw Functions S s OB to@

Lo di
= Arrays £ analog write pin Pew to Vvalw

L Text aatguritepin oo - G - @)
remainder of ° - o S
am Game

[Ea) Images nin v of o and o
pins e ot @) we @
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Step 13. Click on the Variables category, Drag and drop the Val block to replace 0 value

in the 1023-0 block as following figure.

-

Variables

e ake a Variable...

val = )
.
change val v by o

Variables

I A Advanced
\

analog write pin PLv to @
analog write pin P2 ¥ to o
SR

analog write pin P2 % to @

repast () times
do
for val from @ to @

do
analog write pin Pe v to Vvalw

analog urite pin PL¥ to @ v (vaiw)

Step 14. Use duplicate method to make another analog write pin P1 to 1023-Val block,
drop this new block below original analog write pin P1 to 1023-Val block. Then the new
block set write pin# to p2, replace 71023 with 512 as following figure.

Step 15:

Click on the Basic category, drop a pause (ms) block and drop it below last

analog write pin P2 to 512-Val block (inside the for val from), set the ms value to 1 as

following figure.

=e= more
®©
@ Music
© Led

.all Radio

Input

C' Loops
3 Logic
= Variables

B Math

\

el

analog write pin P2 % to
repeat o times
r val from @ to @
analog write pin PO w to Val w
analog write pin Pl w to -e valw
0.,.0 - . - w-

y

Step 16. Repeat Step 8 to 15 and make another for Val from 0 to 513 loop block, place

this new loop block just below the old

for Val from 0 to 513 loop block . Change the

pin# PO and P1, P2 value and “to” statement as per following figure.

-

for val tron 0 1o (@)

do _ T
analog write pin PO v to Val w

analog write pin Pl + to @ - -

anlog wite pin v2+ to @) - -
.}

r val from @ to @
analog write pin Pow to @ -
analog write pin P1 v to (G} -

analog write pin P2 * to Valw

val »

val =
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Step 17: In the Toolbox, click on the Pins category. Drag the analog write pin to block

and place it below made-in-Step-16 Loop block (still inside the forever bl
pin# to P2 as following figure.

ock) .set write

~
= Variables Pins for Val | from @ to@
do
E Math analog write pin PO v to @ -w val =
digital read pin P8 v
A Advanced analog write pin P1¥ to -v  valw

digital write pin Po v to °
f» Functions

analog write pin P2 v to Val v

e
i= Arrays ana_a ead pin PO w
analog write pin PO ¥ t |
analog set period pin P8 v to (pd | analoy write pin to @

- @
rom 100 @)

Step 18. Use duplicate method to make another two analog write blocks.

Place them

below analog write block made in Step 17. Then change the Pin to P1, P0 as following

figure.

analog write pin P2+ to Val * analog write pin P2+ to Val w»

pause (ms) o pause (ms) o

log write pin 9 to
B

Dupficate
Add Comment
Delete Block

Help

Step 19.Download this “.hex” file and save it to your MICROBIT disk Driver as following

figure.
-
[ESiE=as » | o MICROBIT (1) I I
microbit-Colorf
ul-neon-lights.h Cut .
ex
G
opy '
L}
| |
pying o
1
Copying ]
n
from Downloads to MICROBIT (L) 1
Discovering items... -
|
() More details
-

Below link are the full Graphic programming code blocks we have done for you as

reference:
https://makecode.microbit.org/ 5crDYtDJLbjk



https://makecode.microbit.org/_5crDYtDJLbjk

”Séygﬂ http://osoyoo.com/?p=25057

PROGRAM RUNNING PROCEDURE -

Step1 RGB LED emits white color at the beginning RGB LED to emit white light
Step2 RGB LED emits RED,BLUE,YELLOW color
alternatively, each color lasts 1 second.

Step3 RGB LED shows white color again. T e

Step4 RGB LED shows multiple colours alternatively
RGB LED to emit yellow light
Step5 RGB LED transforms color from white to
multiple colours gradually and finally change back to RGB LED fo emit white light
white again.

RGB LED alternates in
multiple colors

Program loop back from step2 to 5 again and again l

until power is turned off.

HOW TO USE

RGB module is widely
used in our life,Stages,

squares, hotels,and so on
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Lesson 7: Whose actions is
faster?

Knowledge contest

A .

. b VINIEERN 2NN

The Quiz TV shows
are so exciting!
Contestants rushed to
answer fiercely.

- "whose action is
'f'as'ter"’.'___g_c'rama"?j___,x

PARTS & DEVICES

@ BBC micro:bit board x 1

® Micro USB Cable x 1

® OSOYOO Plug&Play (PnP) board for micro:bit x 1
® OSOYOO button module x 2

® OSOYOO 3-pin PnP cable x 2

® Computer/Tablet PC/Phone x1
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& ABOUT MODULE —_—

~

rPus[*'l button is a common
component for controlling
electronic devices. When
it is pressed down,
the circuit is connected,;
when it is released, it
will bounce back to the

status of disconnection.

\ J

HOW TO MAKE —

e Connect blue button module to PNP board port PO with 3-pin PnP cable as below;
e Connect red button module to PNP board port P1 with 3-pin PnP cable as below;

0SOYO0O Blue
Push Button

0S0OYO0O Red
Push Button
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HOW TO CODE ——

Step 0. Using your web browser, go directly to https://makecode.microbit.org to land the
MakeCode for micro: bit home page. You can bookmark this package to easily open this
package for next project. In the My Projects section, click on the New Project .For more
information about MakeCode, please go to our tutorial: What is MakeCode.

~

1) y_ N
ey [
« > c & https://makecode.microbit.org/# * @ 3

micro:bit o Micro)
© Light up the ican to
bookmarkithis/page
. how Leds

New Project

Step 1. In the Toolbox, click on the Logic category. Then drag an if-then block and place it
inside the forever block

Search LOQIC

222 Basic

"“tionals

® Input g
@ Music t true ¥ then

© Led

@~

if true v then

£ Logic
= Variables

@ Math

I v Advanced
\

Step 2. In the Toolbox, click on the Input category. Then drag a pin PO is pressed block
and place it inside the condition field of the if-then block.


https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/

@ Input

© Led
il Radio
C Loops
X Logic
= Variables

B Math

I v Advanced

http://osoyoo.com/?p=25057

Step 3. In the Toolbox, click on the Basic category, drag a show leds block and place it
inside the if-then block, then draw a “<” by clicking the dots in the 5x5 matrix (see

following picture)

® Input
@ Music
© Led
.all Radio
C Loops
X Logic

= Variables

B Math

I W Advanced

\,

pause (=s) (ELR

Step 4. Right-click on the If-then block and click Duplicate from the shortcut menu and
you will get whole duplicated block. Change PO to P1, draw a “—” to replace “—” in the
5x5 matrix and drag and drop the new block inside the forever block. See following

figure:
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Step 5. Name your project in field (1) of following picture and click download as following

picture:

.all Radio
C Loops
3G Logic

Variables

I B mah

I W Advanced

Q

push buttor|

& Download

\

ir pin PLw is pressed then

show leds

Step 6. Send new project to your MICROBIT disk

-

' & Computr » Local Dok €1 »

L=4 o m—
Fle (de View Tooh MHep
Onpanize = Open  Lmal  Newfoider

i Fevornes

B Deuitep. a

8 Ovanicats

2o Racent Places

i s
o s
Pt
H e

Send to

o Hemagrewp.
Cut

Copy

W Computer
& el Dak i)

> _ MICROBIT () I

o seRmane D)
-

W tietact

= Copying

&
| Copying

microbe Flashing heart (1) bex fl'["tl/
/ r
iscovering items.
f
{
|

\

Below link are the full program blocks we made for your reference:

https://makecode.microbit.org/ EQOJMcYae9F2F
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PROGRAM RUNNING PROCEDURE

» When micro:bit is turned on, system is waiting for
button pressing from both PO and P1 port.

When PO(blue button) is pressed, LED matrix will

show "«" If P1 is press true

+ When P1(red button) is pressed, LED matrix will

show "—"
If PO is press true

The detecting program is keep running as long as LED Show «— LED show —
the micro:bit is turned on

HOW TO USE

Push buttons have wide applications such as elevator keys, keys on keyboard
and so on

~

Elevator keys Keyboard
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Lesson 8 Play Music

We are going to throw a 4
music party next week. i
Do you want to join us to A
make a little music robot? .y

- PARTS & DEVICES ——

BBC micro: bit board x 1

OSOYOO Plug&Play( PnP ) board for micro: bit x 1
OSOYOO Passive Buzzer module x 1

OSOYOO 3-pin PnP cable x 1
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ABOUT MODULE = —

o

In this tutorial, we will use passive buzzer to produce music
sound. A passive buzzer does not have oscillator to produce
sound. Its sound frequency(tone) and magnitude(loudness)
are all decided by input signal coming from micro:bit.
Therefore, we can use Arduino to feed a sequence of signal

to buzzer and make it play simple and nice music.

- v,

HOW TO MAKE —

Connect Passive buzzer module with OSOYOO PnP board for micro: bit PO with
OSOYOO 3-pin PnP cable as below;

i
=

&1 RY BT on e
o EE1N RV BTN PRS-

=t

EnkinmEms

() B\Y Um om om e
: BE A BT B R

® = .ail

fritzing

HOW TO CODE

Step 0: Go to URL: https://makecode.microbit.org, click New Project, right click on
start block and delete it.
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) micro:bit

Tutorials

i

\

-
-
~

o Temp ang Humi Meter
New Project
21 hoursago

freakm

1N

Rhousagp

- To &8

firedlam Fan

Rhowsago 22houws ago

Step 1. In the Toolbox, click on the Basic category and then click the show icon block
over, and place it inside the on start block. Click the music note patterns from the block

choices as following:

-
(1)
i Basic
s more
@ Input
@ Music
© Led
.all Radio
C' Loops
G Logic
= Variables

B Math

I ~ Advanced

=

Step 2.Click on the Music category. Then drag the Play tone for beat block over, and

drop it down inside the on Start block.

Basic

® Input

© Led
.all Radio
C Loops
33 Logic
= Variables

@ Math

start melody  dadadum =  repeating once

on melody note played v

el o

Step 3. The Play tone (Hz) for beat block allows you to play a tone of specific frequency.
The default frequency of the Play tone (Hz) for beat block is set to 262 Hz (tone), which
is Middle C (note). When you click on the parameter box of the play tone block, a 21-key

visual piano keyboard will display and allows you to choose a note.
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Middle E

1/16

y

When you choose a note from the visual piano keyboard, the frequency of the note will
display in the parameter box of the ring tone (Hz) block. If you know the frequency of the
note you want to play, just type the frequency in the parameter box without choosing it
from the visual piano keyboard. The precision of the frequency of a note is + 1 Hz. As an
example, for Middle C, the valid frequencies are 261, 262, and 263 Hz. Following picture
shows the notes name in the 21-key piano keyboard and their frequencies in Hertz.

1y
H
Q
g

98 #4 MO
80Z #9 MO
£6Z #V MO

112 #D 9IPPIN

L1€ #0 SIPPIN

04€ #4 SIPPIN

3Ly #9 SIPPIN

997 #Y OIPPIN
55 #D UBIH
229 #0 UBIH
Ov2 #4 UBIH
1€8 #9 UBIH
256 #V UBIH

SLiLd mol

96Lamo

Z9Z 2 APPIN
0€E 3 APPIN
6vE 4 APPIN
Z6E O APPIN
Y6 9 JAPPIN

This is Piano score for Ode to Joy:

Ode To Joy
éﬂ?'a-—*;ﬂg?:-—j*’ it *’;ﬂ’.f?.@i---—t—r-_ - %l | 3:*
‘ SRS SRS R S e e e e
| | e || | . o | B
QWF“I ~—f':g—s+1a'.; T i 1 ’F L E
IR RS E 0 E BPIE A 5
L @ @ |@ ® |® Q@ ® e @ @
7001 /1008 [1Teoo071 [10 50l1001

Step 4. According the Piano score for Ode to Joy ,Choose the note click on the
parameter box of the Play tone (Hz) for beat block ,then put it below the last Play tone
(Hz) for beat block .Every note in one Play tone (Hz) for beat block. Click the button A,
you can check if the music note you are doing well.

22 Basic
® Input
@ Music
© Led
il Radio
C' Loops
G Logic
£ Variables

g Math

I w Advanced

play tone (EEOER] for 2~

>[a <
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Step 5. Download this “.hex” file and save it to your MICROBIT disk Driver as following
picture.

Sendin » | = MICROBIT (t) I
cu

Musichex Copy

microbit-Play-

Copying

from Downloads to MICROBIT (L)
Discovering items... -
() More details

\

Below are the full Graphic programming code blocks to play the music of Ode to Joy
https://makecode.microbit.org/ RVbasFR1yPcC

PROGRAM RUNNING PROCEDURE

*Set a music note in" show icon "

then you will see a note icon

in the LED matrix . The music note
showed in LED matrix

*According Piano score choose

"play tone and beat" ,the passive| l
buzzer will play the music .

HOW TO USE

Loudspeaker (or loud-speaker or speaker)
is an electroacoustic transducer;
a device which converts an electrical

audio signal into a corresponding sound.

In our life ,phone and TV all have speaker ,

>[a <


https://makecode.microbit.org/_RVbasFR1yPcC
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Lesson 9: Eye protection Lamp

My desk lamp is eye
protection desk lamp. It can
be adjusted the brightness
to make my eyes less tired
when | read.

olllo

TS
LI B L

PARTS & DEVICES

e BBC micro:bit board x 1

e Micro USB Cable x 1

e 0OSOYOO Plug&Play (PnP) board for micro:bit x 1
e OSOYOO Potentiometer module x 1

¢ OSOYOO LED module x 1

e OSOYOO 3-pin PnP cable x 2

e Computer/Tablet PC/Phone x1
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ABOUT MODULE = —

33 '
A potentiometer is a simple knob that

provides a variable resistance, which
we can read into the Arduino board as
an analog value.In this example, that
value controls the rate at which an LED
blinks.

0SOYQO potentiometer module using
high-quality sliding electrical

appliance, has the performances of

Lstability and reliability.

HOW TO MAKE ——

e Connect Potentiometer module to OSOYOO PnP board port P2 with 3-pin PnP
cable as below;
e Connect LED module to PnP board port PO with 3-pin PnP cable as below;

o 1113 T8 X RN

o N L L L

i Ml za e :
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& HOW TO CODE D

Step 0. Using your web browser, go directly to https://makecode.microbit.org to land
the MakeCode for micro: bit home page. You can bookmark this package to easily open
this package for next project. In the My Projects section, click on the New Project .For
more information about MakeCode, please go to our tutorial: What is MakeCode

New Project

U

Step 1. In the Toolbox, click on the Variables category and then click the Make a Variable

button.

> 9 riables
;; I - | Make a Variable... l
nput = -

€ Music

© Led

il Radio

l W Advanced

New variable name:

Step 2. In the New Variable name window, type “potentiometerval” as the variable
name, then click on the Ok button.



https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
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New variable name:

hotentiometerval

Cancel x

Variables

2 Basic
( 1
| MakeaVoriable... \
Input e )

Music potentiometerval ¥

Led y
potentiometerval ¥ to X

change potentiometerval ¥ by o

Variables

.

Step 3. Drag and drop a set potentiometerval to 0 block inside the forever block.

~

Variables

‘ Make a Variable... }
0 ntiometerval ¥
set potentiometerval ¥ to °

change potentiometerval ¥ by o

Variables

I wv Advanced

Step 4. In the Toolbox, click on the Pins category under Advanced.

d N
Search Q
Basic A Advanced
Input f Functions
Music = Arrays
Led T Text
Radio Game
Loops Images
Logic
Variables more
Math *% Serial
Advanced & Gantrol
Extensions

-

Step 5. Now, click and drag the analog read pin PO block over and place it inside the
placeholder of the set potentiometer to 0 block. Then choose P2 from the drop-down
menu.
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A Advanced
fo Functions
i= Arrays
T Text

@ Game
Ea) images
@® Pins

&% Serial

& control

© Extensions

.

Pins

digital read pin P8 v

N
e )
analog write pin P@ v to (ELH]

analog set period pin PO v to (us) (Eliie) PS (wiite only} || P6 (writs only)

P7 (write only) P8 (write only) P9 (write only) P11 (write only)
P12 (write only) P13 (write only) P14 (write only) P15 (write only)
oo g P16 (write only) P19 (write only) P20 (write only)

@
<o mien @

R e

servo set pulse pin P8 v to (us) (EE

Step 6. Drag and drop an analog write pin PO to 1023 block from Pins category over and
place it inside forever block.

p
@ Input

@ Music

© Led

.l Radio

C' Loops

X Logic

= Variables

@Ma!h
Advanced

Jw Functions

= Amays

s more

*% Serial

= control
L

Pins
digital read pin PO ¥

digital write pin PO ¥ to o

9 poHa M B 0 : potentiometerVal * to analog resd pin P2 ¥
I:"’l“‘ i I e 2 R @‘ analog write pin P8 v to @

snalog set period pin P8 v to (us) (Eliaa]

to high o
=
sarvo set pulse pin Po v to (us) (D)

Step 7. Drag and drop potentiometerVal block from variable category and place it inside
the placeholder of the analog write pin to block

® Input
@ Music
© Led

Math

(1)
&= variables
&
A

Advanced

Jo Functions

\,

Variables

Make a Variable...

list 9
( potentiometerval + ) set  potentiometerVal v to (€) g read pin P2 v

analog write pin PO v to ( entiometerVal v )
st potantionsteriar = o @) . it ((pemstionsteraal 3 )

change potentiometerVal v by o

Step 8. Rename the project b and download it
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© Led

~

analog write pin PO v to potentiometerVal v

o Game

(=8l Images

® Pins

(2)

& Download

Download this project

Rename this project

EaEom

Step 9. Download this “.hex” file and send it to your MICROBIT disk.

7

KK {8 » Computer + Local Dk (€3 » ==
S - —

Fe (ot Vew Teoh Mep

Oegarnce v Open  L-mad Nowfolder

—— e ———

-,-J_--_e%ﬁ"
»_ =

- 3@

» | am MICROBIT (&) I

= microbit-Eye-protection-desk-lamp.hex

S Netaont

microbe Fshng beant (1)bex Ouce [ vas

\

Below link is the full code we have done for you as reference:
https://makecode.microbit.org/ faXAHeJTJHMM

PROGRAM RUNNING PROCEDURE

* The analog value from potentiometer(P2) is
high, but the brightness of LED will be low.
Vice versa.

« Start this project

* Set analog value from potentiometer(P2) as
a variable "potentiometerval”

* Assign the variable “potentiometerval” to
LED(PO0).

* When we adjust potentiometer, the variable
“potentiometerval” will change and the
Brightness of LED will be changed

* The process will repeated

Detect analog value of potentiometer

Assign analog value to LED

Carresponding brightness of light is on

Adjust petentiometer

>[w | <


https://makecode.microbit.org/_faXAHeJTJHmM

lISéVlm http://osoyoo.com/?p=25057

HOW TO USE

Potentiometer has wide applications such as audio
console, variable-speed switch, volume switch and
soon 3

Audio mixing console Variable-speed Switch
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Lesson 10: Smart Street Lamp

You see the street

light automatically turn Why not we make a: OH_EH Q
on at light and turn off smart street light by A=

at day. - gl.'frse[ves?

PARTS & DEVICES

e BBC micro:bit board x 1

¢ Micro USB Cable x 1

e OSOYOO Plug&Play (PnP) board for micro:bit x 1
e OSOYOO Photoresistor module x 1

¢ OSOYOO LED module x 1

e OSOYOO 3-pin PnP cable x 2

e Computer/Tablet PC/Phone x1
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ABOUT MODULE = —

In this tutorial, we use the photoresistor which is a light-controlled
variable resistor. In the dark, a photoresistor can have a resistance
as high as several megohms(MQ), while in the light, a photoresistor
can have resistance as low as a few hundred ohms.

HOW TO MAKE ——

e Connect Photoresistor module to PO of OSOYOO PnP board for micro: bit with
3-pin PnP cable as below;

e Putthe D/A Switch of OSOYOO Photoresist or module to A

e Connect LED module to P1 of PnP board with 3-pin PnP cable as below;

0SQYOO Photoresistor
Module

22 @

0SOYO0O LED Module

HOW TO CODE ——

Step 0. Using your web browser, go directly to https://makecode.microbit.org to land
the MakeCode for micro: bit home page. You can bookmark this package to easily open
this package for next project. In the My Projects section, click on the New Project .For
more information about MakeCode, please go to our tutorial: What is MakeCode

> [# 1<


https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
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New Project

\L y,

Step 1. In the Toolbox, click on the Variables category and then click the Make a Variable
button, and then In the New Variable name window, type “reading” as the variable name,
then click on the Ok button

252 Basic s
o ' Make a Variable... I
nput

@ Music number v

© Led resding =

= ol )
change number w byo

.all Radio

‘ ; ,New variable name:

eading

\

V.

Step 2. Drag and drop a set number to 0 block inside the forever block, and choose
reading from the drop-down menu.

D —— -

| Variables

222 Basic
Make a Variable...
® Input r~
set  number w top

R e BN ()

v number
© Led sading = —

(2]
.all Radio New variable. ..
set number ¥ to o

C Loops Rename variable. ..

X Logic o

£ Vvariables
I g Math

A Advanced

Delete the “number” variable
change number v by o

Step 3. In the Toolbox, click on the Pins category under Advanced. Now, click and drag
the analog read pin PO block over and place it inside the placeholder of the set reading
to 0 block. Then choose PO from the drop-down menu if it has not already been selected
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£ Variables B Pins
ol "

I A Advanced
digital write pin 6 to o
RO -~
T Text =
i analog write pin PO ¥ to

o Game

— @ analog set period pin P> <o ) (D)
-0

J& Functions

_—
P

v

Step 4. Drag and drop a set reading to 0 block inside the forvever block just below the
set reading to block , and choose new variable from the drop-down menu to create
“‘number” as a new variable name.

-

I a Variables
i Basic
® Input
@ Music
€© Led

il Radio

C Loops
X Logic

l Math

Make a Variable...

A Advanced

y

Step 5. In the Toolbox, click on the Math category and Click and drag the square robot 0
block over and place it inside the placeholder of the set number to 0 block. Then choose
integer + from the drop-down menu

I a Math
282 Basic

@® Input

& Music

© Led

il Radio

C' Loops

G Logic

= Variables'

A Advanced

%9 Functions

v,

Step 6. Drag and drop a reading block from variable category over and place it inside the
placeholder of the integer + block, and change 0 to 50.

Variables
5 Basic
@ Input
@ Music

Miake & Variable

© Led

il Radio

C Loops
X Logic

l B Math

Step 7. In the Toolbox, click on the Basic category, click and drag the show number 0
block over and place it inside of the forever block. The simulator area will show 0
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=

\

Step 8. Drag and drop a number block from variable category over and place it inside the
placeholder of the show number 0 block

s

a Variables

£22 Basic
Make a Variable...
® Input 9 set reading v to analog read pin PO~
@ Music number w 6 7
set  numb to reading »  integer + ¥
© Led reading =
.ill Radio

st maber = 20 )
rines [rumosr=] o0 (D)

£ Variables

E Math

A Advanced

\

Step 9. In the Toolbox, click on the Logic category. Then click and drag the if-then-else
block over and place it inside the forever block just below the show number block.

-\

Q Logic
Conditionals set reading * to analog read pin PO
@® Input
i t b t di integer + e
& Music . e se! number » to reading v integer : w

© ) =

Radio

St true = then
oops s .

e

£ variables

B Math

A Advanced
S Functions
i= Arrays
I Text

Game
[=a] Images
@ Pins

*% Serial

£ Control

© Extensions
\ V.

Step 10. Click on the Logic category again. Under the Comparison section, click and
drag one of the blocks over, and place it on the placeholder of the if-then-else block (by
default, the placeholder has a true-false block). Then choose “>” from the dropdown list.



”Séygﬂ http://osoyoo.com/?p=25057

Logic

58 Basic

Conditionals
set reading v to analog read pin Pow

@® Input

true v  then

set number v to readingw  integer + v @

£ Variables
B Math

A Advanced

fo Functions

= Arrays

T Text
o Game
[Ea] Images
@ Pins
&+ Serial

= control

@ Extensions
v,

Step 11. Drag and drop a number block from variable category over and place it on the
first placeholder of the Comparison block. Also, change the second placeholder of the
Comparison block to 5

s

Variables

9 Make a Variable. .

eading » to analog read pin PO =

reading v

st maber = 20 )
rines [rumosr=] o0 (D)

= Variables

E Math

A Advanced

\

Step 12. Click on the Pins category and drag and drop the digital write pin PO to 0 block
over and place it inside the “then” section of the if-then-else block. Then choose P1 from
the drop-down menu and change 0 to 1

7

Pins
9 tal read pin PO w
set reading v to analog read pin PO v

digital write pin PO ¥ to
set number * to reading v integer :+ w 6

shaw number  number

Led

analog read pin PO«

analog write pin PO » m 0 runber v | > Y then
digital write pin P1 B G -----

Radio

Loops

Logic analog set period pin PO ¥ to (us) (Eloicd)

else PO P1 P2

s @ g
ron Yot o @ P4 P5 P6

Advanced from high (LRSS P8 P9

Variables

® Functions to 100 ) P12 P13

Eie v @
Text = <

Game
Images servo set pulse pin PO v to (ps) @

P16 P19

**  more
&= Serial
& Control
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Step 13. Right-click on the digital write pin P1 to 1 block and click Duplicate from the
shortcut menu and you will get a duplicated block. Change 0 to 1 and drag and drop the
duplicated block inside the “else” section.

-

forever

set reading ¥ to analog read | aw

Duplicate - - -y
set number v to r +

]

Add Comment N

show number number 1

o Delete Block '

nunber .

1

e o ; 1

igital write pin

]

1

else ¥
digital write pin P1 w to (LI |

C] =

\

Step 14. Download this “.hex” file and send it to your MICROBIT disk.

”
I_ ;
Send to

, | = MICROBIT () i I
cut

microbit-Automa
| tic-Street-Lamp.h

n
ex Copy
—_—T i
1
| |
pying .
1
Copying ]
n
from Downloads to MICROBIT (1) 1

Discovering items... -

(™) More details

.

Below link is the full code we have done for you as reference:
https://makecode.microbit.org/ _4k2ehWJgP7wL
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PROGRAM RUNNING PROCEDURE

A
«Set “resistor value from photoresistor” as a variable Resistor value
“reading”. When light in surround is strong, the rom photoresistor

resistor value is small; and when light is weak, the
resistor value is large.
«As resistor value is too larger, and it can’t be easily

shown on micro:bit, we set another variable “number” Divide I'Osl_s__lt_ll' v-nlue-‘
by 50 as resistor level

to divide resistor value with 50,
*The project will identify if the resistor level is more or ‘
not more than 5 accordingly. When resistor level is
more than 5, the LED is on. When it is not more than
5, the LED will be off.

*The Micro:bit is show the number which means the

resistor level.

*The process will repeated forever

Smart photoresistor light is >
widely used in smart phone P — «
to set auto-brightness and

park, street lights, and so on|

Mg St

Auto-Lock

Smart phone Park lamb
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Lesson 11 Voice-activated Light

olilio

e

Do you know how is
the voice-activated
switch made?

: Of course, this is
very simple for me.

TR T IIN

PARTS & DEVICES - —

e BBC micro: bit board x 1

¢ 0OSOYOO sound module x 1

e OSOYOO LED module x 1

e OSOYOO 3-pin PnP cable x 2

e 0OSOYOO Plug&Play( PnP ) board for micro: bit x 1
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& ABOUT MODULE —_—

The 0SOYOO sound sensor is typically used in detecting the
loudness in ambient environment. The Arduino/Micro bit can
collect its output signal by analog/digital input interface.

= HOW TO MAKE R

Connect Sound module with OSOYOO PnP board for micro: bit PO with OSOYOO 3-pin

PnP cable;
Connect LED module to P1 port of OSOYOO PnP board with OSOYOO 3-pin PnP cable

as below;

fritzing

= HOW TO CODE o

Step 0: Go to URL: https://makecode.microbit.org, click New Project, right click on
start block and delete it.
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Emicrobit

Temp andHusmi Meter e alarm fiee tarm Fan

21 hours 90 22howrs ag0 22hours 10 22hours a0

bl On, o @B )

Step 1. In the Toolbox, click on the Basic category, click and drag the show number block
over and place it inside the placeholder of the forever block as following figure.

-

S

\ (1
#52 Basic
e more
® Input
@ Music

© Led

il Radio

C Loops

Step 2. Click on the Pins category. Then click and drag the analog read pin block over,
and place it inside the placeholder of the show number block as following figure.

-~

= Variables

B Math

A Advanced
f# Functions
i= Arays
T Text

@ Game

&) Images 0 analog set period pin Po v to (ps) (ELELE)

Pins map °

~

Step 3. In the Toolbox, click on the Logic category. Now, click and drag the if ~then~else

block over and place it inside the forever block as following figure.

\

Q Logic
52 Basic

® Input
@ Music
@© Led

.l Radio

{5 LoopsQ

= Vvariables
B Math

A Advanced

Conditionals

Comparison

y,

Step 4. Drag and drop a 0<<0 block, and place it inside the placeholder of the if
~then~else block, just below the show number block as following figure.
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2 Basic

® Input

@ Music

© Led

.l Radio

C' Loops Q

= variables
g Math

I A Advanced
\

forever

show nu.

digital read pin PO v

y

Step 5. In the Toolbox, click on the Pins category and Click and drag the analog read pin
block over and place it inside the 0<<0 block. Then set analog read PO <700 in it as

following figure.

= Variables
B Math

A Advanced
fo Functions
i= Armmays

XL Text

@ Game

[za] Images 0
Pins

Pins

digital read pin PO v

i e rite pin PO v to °

analog set period pin PO v to (

£ - )
fron 100 @)

/

Step 6.Click on the Pins category. Then click and drag the digital write pin block and
drop it inside the if ~then ~else block. Then choose digital write pin to P1 from the
drop-down menu as following figure.

= Variables
f Math

A Advanced
o Functions
i= Arrays
T Text

o Game

[Ea] Images o

Pins

== more
'-’7:' Serial

Pins

dige read pin PO v

analog read pin PO w
analog write pin Po v to (ELE]

analog set period pin PO v to (ps|

o @
toon 100 @)

+rom high (EIZE]

forever

show number analog read pin Po v

Step 7. Click duplicate from the digital write pin to block over. You will get a duplicated
block, and place it inside the else block .set the digital pin value to 1 as following figure.

Add Comment

Delete Block

Help
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Step 8. Download this “.hex” file and save it to your MICROBIT disk Driver as following

figure.

Send to

microbit-Electr
Cut

» [ = MICROBIT () I

onic-Candle.hex 1
Copy S
]
]
= Copying 4
| ]
Copying ]
]
from Downloads to MICROBIT (L) '

Discovering items... -

() More details

\

Below link are the full Graphic programming code blocks we have done for you as

reference:
https://makecode.microbit.org/ 0ThOVDMHOFrg

PROGRAM RUNNING PROCEDURE

Step 1: Read sound value(loudness) from sound
sensor in PO and show sound value to micro:bit
matrix screen

Step 2:Make decision based on the sound value from
PO

Step 3: Action by the decision of Step 2:

If sound value>700, Turn on LED module in Pin 1,
otherwise turn off LED in P1.

Go back to Step 1 and repeat these steps again and
again.

Showed the sound value

Start

|

Sound value from
sounder sensor

J

on the matrix

The sound sensor have more
application.

You could detect whether have
noise,

You could detect whether or not a
motor,

is running. It is also in the phone
voice control .



https://makecode.microbit.org/_0Th0VDMH0Frg

”Séygﬂ http://osoyoo.com/?p=25057

Lesson 12 Home Appliance
Control

The relay is

mentioned when | The relay is in our  Welllife’
watch TV program kit. Let's make a Sy
today. What is this? project about relay ™™

* controlling led. (4

PARTS & DEVICES

¢ BBC micro: bit board x 1

¢ Micro USB Cable x 1

e OSOYOO Plug&Play (PnP) board for micro: bit x 1
e OSOYOO Relay module x 1

e OSOYOO LED module x 1

e OSOYOO 3-pin PnP cable x 1

e 2pin female to female jumper wire

e 1pin male to female jumper wire

e Computer/Tablet PC/Phone x1
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ABOUT MODULE = —

rReIays are the Hulks (tm - DC Comics) of the
electronics world. Often dumb and simple, but
they can control lots of power. These are ideal
in situations where you need to comfortably
control AC or DC power levels. Transistors and
FETs can do the same job, but often not with the

convenience and reliability of a good old relay.
A

HOW TO MAKE —

e Connect Relay module to P7 of OSOYOO PnP board for micro: bit with 3-pin PnP
cable as below;

e Connect NO of relay module to VCC of PnP board for micro: bit with 1pin male to
female jumper wire as below;

e Connect SIG of LED module to COM of relay module with 1pin male to female
jumper wire as below;

e Connect VCC of LED to VCC of PnP board for micro:bit with 1pin female to female
jumper wire as below;

e Connect GND of LED to GND of PnP board for micro: bit with 1pin female to
female jumper wire as below;

e Connect 5V to VCC on PnP board with jumper cap as below;

e Connect H to middle pin on relay module with jumper cap as below, this will make
the Relay work in Active-High mode(when SIG input is HIGH or 1, the Relay is
Active and COM to NO is connected, otherwise COM to NO is disconnected );

s n
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1
’p/‘

& HOW TO CODE D

Step 0. Using your web browser, go directly to https://makecode.microbit.org to land
the MakeCode for micro:bit home page. You can bookmark this package to easily open
this package for next project. In the My Projects section, click on the New Project

For more information about MakeCode, please go to our tutorial: What is MakeCode

« - c & https://makecode.microbit.org/#
O micro:bit

2 Import

New Project

\

Step 1. In the Toolbox, click Led category and then more. Drag and drop led enable
false block over and place it inside on start block

Step 2. In the Toolbox, click on the Pins category under Advanced.


https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
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r - q N
£2 Basic A Advanced
® Input S Functions
@ Music = Arrays
© Led I Text
.l Radio o® Game
C Loops Images
X Logic
= Variables “s more
Math *% serial
v Advanced 1B Crokl
© Extensions
\ Vv

Step 3. Click on the Pins category and drag and drop the digital write pin PO to 0 block
over and place it inside the forever block.

A Advanced Pins
f& Functions g
tal resd pin PO v

digital write pin PO ¥ ne}
T Text Pge——

led enable false v

o Game analog resd pin PO v

e 1

&8 images wmatog swite pin vo = 1= (@)
@ Pins
*& Serial

digital write pin P8 ¥ to o

analog set period pin P8 v to (us)

8 control

© Extensions

e e = @D

e e @

\

Step 4. Choose P7 from the drop-down menu, and change “to” value from 0 to 1 as
following picture:

Step 5. In the Toolbox, click on the Basic category, click and drag the pause (ms) block
over and place it inside of the forever block, and choose 1000ms as following figure:
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Search

Led

Radio
Loops
Logic
Variables

Math show string (B MTEN

> B Q.

Advanced

=

= Functions
Arrays

Text

8 H i

Game

¥

\ Images

\

led enable false =

100 ms

200 ms
@)
1 second

2 seconds

o

Step 6. Right click digital write and pause block, then select Duplicate to copy these two

blocks as following.

digital write pin P7 ¥ to e

=

Step 7. Change new digital write block ‘to’ value from 0 to 1, and place these block

inside forever block

~

9 tal write pin P7 v o o
1000 ¥

e (ms)

digital write pin P7 v to °

L

Full code

I & Download

L Download this project

Rename this project

Step 9. Download this “.hex” file and send it to your MICROBIT disk.

> [+ <
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g N
e TR
KK {8 » Computer + Local Dk (€3 » = A r
— — e ————
Fe (ot Vew Teoh Mep
Onganice Open  Lmad  ewfolder - 3 ®
Fovortes
I Oesitop
s 5
Pacent Hacer
4 W |
- Mo I
= P
H viden | .
Send to » MICROBIT (L]
Py T— - & I
B Computer Cut
[T Copy
et )
- microbit-Home-Appliance-Contral.hex
S Netaont
= Copying
&
- e i :
th(»r.ctullilmﬂ-q Beset (1) Ban Ot » .‘I Copying
. e |
| trom Downloads
| Discovering items
¥/ More details
\,

Below link is the full program we have done for you as reference:
https://makecode.microbit.org/ UXK7HPh31frL

PROGRAM RUNNING PROCEDURE

« Start this project

» Give HIGH signal to SIG pin and make
ey 2ot “"’" ioreldy Juad Lichton the 60 J
/ eamd Light onthe LED
- Then the LED will turn on and pause for 1s lovatito¥elay

« Input low voltage level to relay and make it Pausels \

inactive. Low voltage

level to relay Jmmd Switch off the LED

* Then the LED will turn off and pause for 1s
Pause 1s

* The process will repeated

HOW TO USE ——

Relays have wide applications such as automobile field, household appliances,
industrial control relay, and so on

Household appliances Automobile


https://makecode.microbit.org/_UXK7HPh31frL
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Lesson 13 Mini Electronic Door

PARTS & DEVICES ——

e BBC micro: bit board x1

¢ 0OSOYOO button module x 1

¢ 0OSOYOO servo motor x 1

¢ OSOYOO 3-pin PnP cable x 1

¢ 0OSOYOO Plug&Play( PnP ) board for micro: bit x 1
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ABOUT MODULE = —

This OSOY OO micro servo motor comes with 90 degrees. The
rotation angle of servo is controlled by regulating the duty cycle of
the PWM (Pulse-Width Modulation) signal. The standard cycle of the
PWM signal is fixed at 20ms (50 Hz), and the pulse width is
distributed between 1ms-2ms. The pulse width corresponds to the

rotation angle (0° ~90° ) of servo.

HOW TO MAKE —

Connect servo motor with OSOYOO PnP board for micro: bit PO with OSOYOO 3-pin PnP

cable;
Connect button module with OSOYOO PnP board for micro: bit P1 with OSOYOO 3-pin

PnP cable as below;

fritzing
-

& HOW TO CODE D

Step 0: Go to url: https://makecode.microbit.org, click New Project

> [w | <


https://makecode.microbit.org/
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Step 1. In the Toolbox, click on the Logic category and then click the if-then-else
block and place it inside the forever block.

222 Basic
® Input
@ Music
@© Led
.all Radio
C' Loops

,

= Variables

@ Math

/

Step 2. Drag and drop a 0=0 block inside the if-then-else block, and place it on the
placeholder of the if-then-else block. Then set 0= 1 in it as below figure.

7
f [CW  conditionals

222 Basic

if  truew then

® Input
& Music
© Led

.l Radio
C' Loops Q else

I = Variables

B Math

I A Advanced

\ y

Step 3. In the Toolbox, click on the Pins category under Advanced. Now, drag the digital
read pin PO block and place it inside the placeholder of the 0=0 block. Then set read pin
to PO from the drop-down menu as below figure.

= Variables
B Math

A Advanced

fo Functions
i= Amays analog read pin PO v

T Text

analog write pin PO v to

o Game
&) Images Q analog set period pin PO w

-0

Step 4. Drag and drop a servo write pin block, place it inside the “then” section of the
if-then-else block. , set value to 100 from the drop-down menu as below figure.
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fo

=

H

Advanced
Functions
Arrays
Text

Game

analog write pin Po v to (ELEE

forever
10 digital read pin a -~ o then
B

analog set period pin Pe v to (|

- @
P

from high (EEZE]

~

G4l Images

Q

== more

o> Serial

£ Control

.

w0 100 @)
9 to high °

sepr rite

Pov>

»

Step 5. Click on the Basic category, drag the show leds block and place it inside the
then block just below the servo write pin to block. Then draw a “square” by clicking the
dots in the 5x5 matrix as below figure.

Radio
C' Loops
3 Logic

Variables

\

Basic

‘ e uber- o

show leds

forever

if digital read pin PO w

.

Step 6. Drag a pause (ms) block from Basic category over and place it inside the then
block just below the show leds block, and set the pause time (ms) to 1000 as below

figure.

== more
Input
Music
Led
Radio

Loops

Logic

Variables

Math

\

show icon

S
forever
pause (1)

forever

if digital read pin PO ¥

servo write pin PO v to

show leds

ane
=]
a
o~ &
©,um
pause (ms)

>

Step 7. In the Toolbox, click on the Pins category, drag the servo write to block and
place it inside the else block. And set write pin value to 0 from the drop-down menu as

below figure.
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s ~

forever

A Advanced analog write pin Pov to
if digital read pin PO w =% then
fo Functions
=l analog set period pin Paw to ( servo write pin PO ¥ to
i= Arrays
how led
T Text map o B

Game

tron 10v @) L L]
from high @ =
to 1ow P [ |

(2 T - ) BES®

par- - (ms) @CLCR

Images

s more

o5+ Serial servo write pin Pew to

£ Control

alue 0

servo set pulse pin P8 v to (us f—s:m oot | e m@
© Extensions

\ o

Step 8. Click on the Basic category again, drag the show leds block place it inside the
else block just below the servo write pin block. Then draw an “X” by clicking the dots in
the 5x5 matrix as below figure.

-

pause (ms) (ELLRd

a?

show leds

Led

il Radio . .
c LOOpS show icon
23 Logic s
= variables
\ >

Step 9.Download this “.hex” file and save it to your MICROBIT disk Driver as following
figure.

- ™)
Send to ? | e MICROBIT () i |
microbit-Electr T
onic-Door.hex Cut 1
Copy
1
1
| |
pying .
1
Copying ]
n
from Downloads to MICROBIT (1) 1

Discovering items... -

(™) More details

\

Below link are the full Graphic programming code blocks we have done for you as
reference:
https://makecode.microbit.org/ 3Fecm6bdK5xg



https://makecode.microbit.org/_3Fecm6bdK5xg
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PROGRAM RUNNING PROCEDURE

The button

After program is started, the system is waiting was pressed?

for button input

Whenever the button is pressed, the servo will
move to the 90-degree position and open the
door.

Whenever the button is released, the servo will
move back to original position and close the
door.

The program will keep waiting Button status
change forever.

The servo will move
to 90 degrees then
the door will open

The servo will reset
toorigin ,then the
door will colse

LED matrix will
show "0"icon

LED matrix will
show "X"icon

HOW TO USE

There are many applications of the

steering gear in life, smart robot cars ,|

airplane models all need it.

-
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Lesson 14 Advertising Board

Oiii ©

N
Oiiilio

Tomorrow the new g
neighbor will come Good idea! Let's ollilo

to our home. | want say hello to him g
to invite him to play with Micro:bit.

with Micro:bit.

2 @ ).
' A
Al
PARTS & DEVICES o

e BBC micro:bit board x 1

¢ Micro USB Cable x 1

e OSOYOO Plug&Play (PnP) board for micro: bit x 1
e 0OSOYOO 1602 12C LCD x 1

e OSOYOO 4-pin PnP cable x 1

e Computer/Tablet PC/Phone x1
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ABOUT MODULE = —

1602 12C module is a 16 character by 2 line LCD
display with Blue background and White backlight.
It is built with Arduino IIC/I2C interface.

This LCD is ready-to-use because it is compatible

with the Arduino Liquid Crystal Library.

HOW TO MAKE

e Connect 1602 I12C LCD module to OSOYOO PnP board port SCL/SDA(P19/20)
with 4-pin PnP cable as below;
e Connect 5V to VCC on PnP board with jumper cap as below;

-,

e .m!

HOW TO CODE

Step 0. Using your web browser, go directly to https://makecode.microbit.orqg to land
the MakeCode for micro:bit home page. You can bookmark this package to easily open
this package for next project. In the My Projects section, click on the New Project .For
more information about MakeCode, please go to our tutorial: What is MakeCode



https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
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. ‘1‘ ~ ? [y

+ —

« > c_«"https://makecode.microbit.org/# Y

-= Micro:
Light up the'icon to.
bookmark|this|page!

& Import

s ‘
S Q

22 Basic A Advanced
nput fo Functions
Music = Arrays
Led

T Text
all Radio
a» Game
Loops
&) Images
Logic
Pins

Variables

Math

v Advanced

\

Step 2. In the Extensions page, enter
“https.//github.com/makecode-extensions/i2cLCD1602” to search the extension, and then
click on the extension to add it to your project

r . 3 )

mps://github.com/makecode-extensions/i2cLCD1602

A Advanced

fo Functions

B S, S

Ea) Images
@ Pins
*% Serial

o Control
T

Step 3. The Blocks and JavaScript definitions for the new extension will be automatically
loaded into the editor and can be found in the Toolbox as 12C_LCD1602 Category
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12C_LCD1602

LCD initialize with Address o

shnwm.ﬂere:t xeyo
show string (EESCRE at x o y o

clear LCD

8k

turn on LCD

Variables

Math turn off LCD

LU ED

12C_LCD1602
turn on backlight

Advanced
turn off backlight

Shift Left

\ —_—

Step 4. Drag and drop a LCD initialize with Address 0 block inside the on start block.

'S )

N @) c_Lco1602

e

LCD initialize with Address
S - o
@ Music S, Y.
© Led

.l Radio

& 3¢ 1cD1602

A Advanced
fo Functions
i= Arrays
T Text

@ Game

Step 5. Overhere, we type “0” if you don’t really confirm the address of the LCD, it will
automatically match the correct address. If the back of LCD shows PCF8574, you can
type address “39”, if the address from Arduino is 0x3F, you can type address “63”.

r 3
PCFB574A PCF8574 PCF8574

Z

PCF8574

0x27

¢

PCF8574A

Ry e— Ox3F

¢

Step 6. Drag and drop turn off backlight block from 12C_LCD1602 category over and
place it inside the on start block.
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22 Basic
@® Input
@ Music
O Led

.all Radio

C Loops

Advanced
% Functions

= Arrays

12C_LCD1602
LD initialize with Address o

s rumner @) ¢ = @) » @
e i @D 0 O

clear LCD
turn on LCD
turn off LCD

9 n on backlight

9\ initialize with Address o

turn off backlight

Step 7. In the Toolbox, click on the Basic category, click and drag the pause(ms) block
over and place it inside of the on start block, and choose 500 ms from drop-down menu

as following:

.all Radio
C Loops
ogic
ariables
Math

B 2¢ 1CD1602

A Advanced
fio

Functions
Arrays

Text

I H W

"

Step 8. Drag and drop turn on backlight block from 12C_LCD1602 category over and

place it inside the on start block.

2 Basic
@® Input
@ Music
© Led

il Radio

M |2¢_LCD1602

A Advanced

S Functions
i= Arrays
T Text

o Game

— .

12C_LCD1602
i it e e )
s e @) = - @ » @
o serine QD) - @)+ O

clear LCD

turn on LED

off LCD
9--.
|

‘h. on backlight

turn off backlight

Shift Left

Shift Right

LCD initialize with Address o

turn off backlight

© = = B
|

Lm-n on backlight

Step 9. Drag and drop show string hello at x0 y0 block from 12C_LCD1602 category
over and place it inside the on start block.
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322 Basic
® Input
@ Music
© Led

.all Radio
C' Loops
X Logic

[ Variables

A ath

™ ¢ 1CD1602

A Advanced
fo Functions
= Arrays
T Text

Game

U

{ a
Search Q

12C_LCD1602

LCD initialize with Address o
o000
| ctrie D - 0 O

by

turn on LCD

turn off LCD

SR

turn of f backlight

Shift Left

Shift Right
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on start
LCD initialize with Address °
turn off backlight

500 v

pause (ms)

(3 backlight

Step 10. The value of X is from 0-15, and the value of Y is 0-1, it will show “hello” as the
following photo if you use show string hello at x0 y0 block

012345678 910112131415

v
Y

Step 11. Drag and drop show string hello at x0 y0 block again and place it inside the on

start block.

show string @; 280N atx°y°
-

» X

322 Basic
® Input
@ Music
© Led

.all Radio
C' Loops
X Logic
(1)

N
™ ¢ 1CD1602

Variables

ath

A Advanced
fo Functions
= Arrays
T Text

Game

I

{ a
Search Q

12C_LCD1602
LCD initialize with Address o
o000
| et D - 0 O

clear LCD

turn on LCD

turn off LCD

turn on backlight

turn of f backlight

Shift Left

Shift Right

LD initialize with Address ()
turn of f backlight

500 v

pause (ms)
turn on backlight

000
t::sm..,mo,,o

Step 12. Change Hello to This is OSOYOO (whatever you like), and choose x2 and y1

S Tw <



HSéYHU http://osoyoo.com/?p=25057

g \

LD initialize with Address ()

turn off backlight

pause (ms) (ElaRd

turn on backlight

sho strive QD) =« @ » ©
(5 srics QD) == € > O

O
o

—

- e—
[-mm string (QLIRIR GG at x °

\

Step 13. Drag the pause (ms) block over and place it inside of the on start block, and
choose 2000 ms as following:

{

Search Q
I e more
@ Input
@ Music
© Led turn on backlight

.all Radio show string at x o ¥ o
€ wors —— - @0
> . 3
b show icon =E§F - Eume (ms) @

ariables

Math e
B 2¢ 1CD1602
forever
A Advanced
fo Functions 8
i= Arrays “""_‘“ (ms) @
T Text =

on start

P

Step 14. Drag and drop clear LCD block from 12C_LCD1602 category over and place it
inside the on start block.

-

Search. 12C_LCD1602

LD initialize with Address o

Basic LD initialize with Address ()
Input show nuser @) ot < @y @
Music A D0 0

LEd t:lear Lo
: ]
Radio =

turn off backlight

pause (ms) (RS

turn on backlight

show string (EDSCRY at x o ¥ o
Al This is 050v00" JEUIRS o y o

turn on LCD

Loops
turn off LD

Logic

. turn on backlight
Variables

turn off backlight

Math

Shift Left

12C_LCD1602

Shift Right
I + Advanced
\

Step 15. Drag and drop show number 10 at x0 y0 block from 12C_LCD1602 category
over and place it inside the forever block.
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‘

12C_LCD1602

Basic @ initialize with Address o

Input

LD initialize with Address o

turn off backlight

pause (ms) (RS

| —
| @ @ O
Wi s scine QD) < @+ @

Led

turn on backlight

show string (EST] ﬂxovo
R o i I

clear LD
Radio

turn on LD
Loops

turn off LD
Logic

. turn on backlight

Variables

turn off backlight

Math

Shift Left

12C_LCD1602

Shift Right

Advanced

Step 16. Drag and drop pick random 0 to 10 block from Math category over and place it
inside the placeholder of the show number 10 block, and then change 10 to 9

r - ™

< = LD initialize with Address ({J)
@® Input

o turn off backlight
Music
pause 500 v
© Led el
il Radio turn on backlight
C Loops show string (UL at x o ¥ o

s i R « - @ » @

W 3¢ 1CD1602

A Advanced
f Functions
I= Amays

= ,“.,m_o..o.g.o,o

T Text
----------
< Game

@ images constrain @) vesmen @) v« @
\

Step 17. Duplicate pick random block twice and place one inside the placeholder of the x0
and change 9 to 15, and then place the other inside the placeholder of the y0 and change
9to 1

show number pick random o to ° at x pick random o to e ¥ pick random o to °
[? N .
....... e LR L J

£

Add Comment

Delete Block

Help

\

Step 18. Drag the pause (ms) block over and place it inside of the forever block, and
choose 100 ms

S Tw<
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£ Basic LD initialize with Address ()

e
turn of f backlignt

@® Input
pause (ms) IGEER
@ Music
turn on backlight
© Led
.all Radio
v TR
P s svine QEEED - @ » @
X Logic
= variables
B Math

W 2c_LCD1602 forever
(3 o " —" )

100 v

A Advanced
%o Functions
= Arrays
T Text

@ Game

el Images

N

i Basic
@ input
@ Music
© Led

il Radio
C Loops
X Logic

= variables

B math

B 2¢_LcD1602

A Advanced
ko Functions

= Amays

Download this project Rename this project

Step 20. Download this “.hex” file and send it to your MICROBIT disk.

s N
(K)';.(mn.mwm.f‘iw---- ~[ép | 5o - r] |
A - e 3
Fie (gt Vew Tooh Map
Onganice v Open  Lmad  Dowfolder - (3 ®

Fovortes -
I Oesitop 3
8 Ooanicass
Vo Racert Paces
4 Leasies
& Moic
- Pt
H v - .
Send to » MICROBIT (L]
_. - @) I
e Comprten Cut
[T Copy
Ca Sotases )
- microbit-Advertising-board.hex
Vo Neraca
= Copying
microbe fheg bast (1hes e fsvas of | Copying
VX Fia
from Downloads s s to MICROBTY (1)
Discovering items..
\
| & 8
|
|
\

Below link is the full code we have done for you as reference:
https://makecode.microbit.org/ FjYhyKc05KCy

S Tw<
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PROGRAM RUNNING PROCEDURE

Set 12C address for LCD

Turn off backlight of LCD

»  Start this project { Pause 0.5s
Turn off backlight of LCD for 0.5s.
Turn on backlight
*  Turn on backlight of LCD
Show "Hello, this is 0SOYOO" for 2s.

+ Clear LCD Show “Hello” “This is
0SOYOO” in two line

|

Clear LCD

|

Show rondom number at
rondom coordinate of display

+  Show random number at random coordinate of

LCD per 0.1s forever Pause 2s

Pause 0.1s

HOW TO USE

LCDs are great for printing data and showing values.
It has wide applications such as phone, advertising
board, and so on

X
2
T

Advertising board

Phone
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Lesson 15 Mini Weather Station

PARTS & DEVICES

BBC micro: bit board x 1
Micro USB Cable x 1
OSOYOO Plug&Play (PnP) board for micro: bit x 1
0OSOYOO 1602 1I2C LCD x 1
OSOYOO Temperature and humidity module x 1
OSOYOO 4-pin PnP cable x 1
OSOYOO 3-pin PnP cable x 1
Computer/Tablet PC/Phone x1

S Tw<
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& ABOUT MODULE —_—

DHT11 Temperature and Humidity
Sensor is a composite sensor which
contains a calibrated digital signal

output of the temperature and humidity.

= HOW TO MAKE -

Connect 1602 LCD to OSOYOO PnP board port “scl, sda,vcc,gnd” with OSOYOO 4-pin

PnP cable as below;
Connect Temperature and humidity module to PnP board port P8 with 3-pin PnP cable as

below;
Connect 5V to VCC on PnP board with jumper cap as below;

~
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& HOW TO CODE D

Step 0. Using your web browser, go directly to https://makecode.microbit.org to land
the MakeCode for micro:bit home page. You can bookmark this package to easily open
this package for next project. In the My Projects section, click on the New Project .For
more information about MakeCode, please go to our tutorial: What is MakeCode

0f
Light up)thelicon to
bookmarkithis/page

2 Import

12C_LCD1602

LCD initialize with Address o

i e @) = - @)+ O
e s D - © - O

m ¥ ¢ K clear LCD

turn on LCD

turn off LCD

B ;3¢ 1cD1602
turn on backlight

I W Advanced

turn off backlight

Shift Left

\ "
Step 2. Drag and drop a LCD initialize with Address 0 block inside the on start block.

# Basic
@ Input
@ Music

© Led

.all Radio

A Advanced

fo Functions

i= Arrays



https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
http://osoyoo.com/?p=25228
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Step 3. Drag and drop turn off backlight block from 12C_LCD1602 category over and
place it inside the on start block.

Search | 12c_LCD1602

22 Basic

LD initialize with Address o €)' initialize with Address o

@® Input

@ Music i e @ - @ O
O Led
e s ED - O+ O

C Loops clear LCD

.l Radio

G Logic

Advanced
% Functions
= Arrays

Text

Game

Step 4. Click on the Basic category, click and drag the pause (ms) block over and place it
inside of the on start block, and choose 500 ms

4

Search.. Q

LCD initialize with Address o

== More

turn off backlight

® Input

500
@ Music e s =

© Led

180 ms
il Radio A
500 ms
1 second

2 seconds

=

12C_LCD1602

forever

(2)
oD

A Advanced

fw Functions

i= Arrays

T Text

on start

\" _ -

Step 5. Drag and drop turn on backlight block from 12C_LCD1602 category over and
place it inside the on start block.

S Tw<
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~

Search Qg 12C_LCD1602

222 Basic

LD initialize with Address () LCD initialize with Address o

® Input

Music show number e at x o y o
o strins QD) = < € » ©

clear LCD

turn off backlight

Qﬂ on backlight

=n off LCD

2 ) il
Lﬁu:n on hukughi]

4

12C_LCD1602

A Advanced

turn off backlight
ﬁx) Functions
i= Arrays
T Text

Game

8

]

Step 6. Drag and drop show string hello at x0 y0 block from 12C_LCD1602 category
over and place it inside the on start block.

g - N

y @ 12C_LCD1602

322 Basic

LCD initialize with Address ° LED initialize with Address °
® Input
turn off backlight

@ Music @vn‘tr@l&:Oyo
© Led e, pause (=s) (ETES

d Radio [ ED -0 O 1 6. o s

C Loops clear LCD show string S o y °

X Logic

[ \Variables
A
™ ¢ 1CD1602

turn on LCD
ath turn off LCD

turn on backlight

A Advanced
turn off backlight
fi& Functions

= Arrays Shift Left

T Text
Shift Right

Game

U

Step 7. Drag and drop show string hello at x0 y0 block again and place it inside the on
start block.

g - ~
Sesrch 2 12C_LCD1602
5 Basic LCD initialize with Address o
LCD initialize with Address °
@ Input turn off backlight

@ Music @un—"@-&:o;'o pause (ms) (i

© Led e :
E, L’”‘“""‘m""o’o‘ turn on backlight
peaal S © ~ strine (IR ot o ¥ o

C' Loops clear LCD &
s srive QD - @) @

X Logic
turn on LCD
Variables
o ath turn off LD

N
™ ¢ 1CD1602

turn on backlight

A Advanced
turn off backlight
fi& Functions

= Arrays Shift Left
T Text

Shift Right
Game

U

Step 8. Change Hello to OSOYOO DHT11, and choose y1
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LD initialize with Address o

turn off backlight

pause (ms) @ R4

turn on backlight : o

1
show string (@3N atx°y°
smstr;ﬂg@nxoye memmmmsmmm e

L]
show string (el LIpEREY at x o v o @
Vo1

show string (0GR EE] a‘txoyo

\

Step 9. Drag the pause (ms) block over and place it inside of the on start block, and
choose 2000 ms

4

Search.. Q

LCD initialize with Address °

== More
turn off backlight

® Input

see
@ Music S N

turn on backlight

—— T X
show string (UESCHECISRY at x o y o
pause (ms) (ELEERY

108 ms

© Led

il Radio

C Loops

B 2¢c LcD1602

208 ms
508 ms

2 seconds

forever

A Advanced

fw Functions 9
T Text

on start

\" _ -

Step 10. Drag and drop clear LCD block from 12C_LCD1602 category over and place it
inside the on start block.

Search. 12C_LCD1602

. LCD initialize with Address o
Basic LD initialize with Address ()

turn off backlight

Input snou nuster @) = < €Y v @
Music 9 slrh‘-tx°r°
Led ===

&=

turn on LCD

pause (ms) (ECCRd

turn on backlight

show strine 0O
8- string (@CEOC I UEtE at x o v °
e (=)

Radio

Loops

turn off LD
Logic

turn on backlight
Variables

turn off backlight

Math

Shift Left

12C_LCD1602

Shift Right
Advanced
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Step 11. Drag and drop show string hello at x0 y0 block from 12C_LCD1602 category

over and place it inside the forever block, and change hello to Temp:.

7~

i Basic
@® Input
& Music
© Led

.l Radio
C' Loops

X Logic

gy, VVariables
0 ath

1Y

™ 2¢c_LCcD1602

A Advanced
fo Functions
i= Arrays
T Text

o Game

\ —

12C_LCD1602

LCD initialize with Address o

D00 0
[she srsee 0 0
clear LCD

turn on LCD

turn of f LCD

turn on backlight

turn off backlight

Shift Left

Shift Right

LCD initialize with Address o

turn off backlight
pause (ms) @LCRJ

turn on backlight

show string @ O
show string (UL CIPERN at x o y o
pause (s2)

Step 12. Drag and drop show number 10 at x0 y0 block from I12C_LCD1602 category

over and place it inside the forever block.

p
Search...

#22 Basic
Input

Music

Radio

Loops

Logic

+ Advanced

Step 13.

B 12¢_LCD1602

12C_LCD1602
8 initialize with Address o

‘ — - Y
,;,m,‘m..xc,o
clear LD
turn on LD
turn off LD
turn on backlight
turn off backlight
Shift Left

Shift Right

iot-environment-kit extension as following:

LED initislize with Address o

‘turn off backlight

Y- -

turn on backlight

—- Y )

e wries D - @ ©

)

Search Extensions with keywords IOT , in search result, select an

P

; Advanced

f9 Functions

= =
i= Arrays

T Text

<® Game

Ea) Images
@ Pins

Serial

W Extensions 9
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Step 14. Octopus Category can be found in the Toolbox

’

\.

Search

Octopus

2 Basic
® Input
@ Music

value of dust(pg/m’) at LED P16~ out Plw

Ultrasonic distance in unit sm v at pin P16 ¥
© Led

value of soil moisture(8~100) at pin P1 v
) oLeD

.l Radio value of light intensity(8-108) st pin P1 v
= ESP8266_loT
value of water level(8-180) at pin P1 v

value of noise(dB) at pin Pl w

C' Loops valos of BNEI00 | tamparatara(’C) ¥

X Logic
= variables
B Math

® RTC1307

B 12c_LCcD1602

Step 15. Click Octopus category and then more. Drag and drop value of dht11 at
pin block over and place it inside the placeholder of the show number 10 block

-~

Searct
3= Basic
@® Input

@ Music

o

~

(value of at11 temperature(T) » at pin P15 v )
valoe of pul.S{pgfe") st pin P14~

value of pelB(pg/n’) at pin P13 v

value of wind speed(a/s) at pin P1=

..........

Step 16. Choose temperature(°C) from the drop-down menu if it has not already been

selected, and choose at pin P8, and x6

' "

—— - X

+ temperature('C)

temperature(F)

humidity(8~180)
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Step 17. Drag the pause (ms) block over and place it inside of the forever block, and
choose 2000ms

4

Search.. Q

‘turn of f backlight

e (e DD

*s  MOre
® Input

@ Music shou string (TP = < @D » @
© Led show strine. (QERED - - €D - €

il Radio

C Loops

p— )

e e @D (| - 4 © pssmms i) -- @ ©
B 2¢c LcD1602 = - 2

forever

A Advanced
fw Functions

= Arrays

(2]
[ ()

on start

Text

\" _ -

Step 18. Duplicate these three blocks and change Temp: to Humi:, both y0 to y1,

temperature(’C) to Humidity(0-100), and place these three blocks to forever block

~

show number valve of @htil temperature('C) * a_ pin PB v nx°y°

Eu-u (ms) ‘

Duplicate

Add Comment
Delete Block

Help

Step 19. Drag and drop clear LCD block from 12C_LCD1602 category over and place it
inside the forever block.

12C_LCD1602

i pasic 1@ taitiattze with sress (@)

@ Input s e @ =< @ O

O Music ) CD--0 0
© Led

il Radio

C Loops

™ |2¢_1CD1602

I v Advanced

Step 20. Rename the project and download it

STHI<
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EH Basic
© Input
@ Music

© Led

N .l Radio

A= ESP8266_loT
¢ L

il C Loops

Bl < Logic

= veriables
| weth

O RTC130

B 12¢_LCD1602

I w Advanced

& Download

Temp and Humi Meter

Download this project Rename this project

\,

Step 21. Download this “.hex” file and send it to your MICROBIT disk.

7 N
e - - B L. ml
KKl 8 » Computer + Local Dk (C) » g0 & sy = B » -j-,:( - |
S el - -
Fie (ge Vew Tooh Mep ]
Ot =) O el M ol - 3@
Fovortes B
W Ocsisep |
e B
Vo Racert Paces
4 Leasies
& M
- Pt
H Ve - "
Send to » MICROBIT (L]
A BT |
T Comprter i
[T Copy
Ca Wt O
- microbit-Temp-and-Humi-Meter.hex
S Netaern
= Copying
mcrobn Rashing e (bax Ovn opaias ] Capying -:
WX Fie o
from Downloads - o
Discovering items..
|
/
(
/ ¥/ More details
\

Below link is the full code we have done for you as reference:
https://makecode.microbit.org/ KFrTfkTJdW8Y
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PROGRAM RUNNING PROCEDURE

l

Turn off backlight of LCD
Start this project Pause 0.5s

Turn off backlight of LCD for 0.5s. Turnon backlighl of LCD

Turn on backlight of LCD
Show “Hello, 0SOYOO DHT11" for 2s. l

GlearLCh Show “Hello, 0SOYOO DHT11”
Show temperature from P8 for 2s

Pause 2s

Show temperature from P8

lPause 2s

Show humidity from P8

1 Pause 2s

Clear Screen

Show humidity from P8 for 2s
Clear LCD
Repeat to show temperature and humidity

forever

HOW TO USE

Temperature and humidity sensor has wide
applications such as thermohygrometer,
temperature control plug, and so on

Temperature control plug Thermohygrometer
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Lesson 16 Mini Electric Fan

| found out that fan Yeah ,we can try
is really usefull in to be a fan use
the summer . micro bit .

PARTS & DEVICES ——

e BBC micro: bit board x 1

e OSOYOO motor module x 1

e OSOYOO 3-pin PnP cable x 1

e OSOYOO Plug&Play( PnP ) board for micro: bit x 1
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ABOUT MODULE = —

Motor is a Kind of device that can transfer electric energy into
Kinetic energy according to the law of electromagnetic
induction. Motor has a lot of categories. In our experiment, the
motor we use is DC motor. When we supply DC voltage to the
two terminals of motor, it will rotate. The higher the voltage,
the faster it rotates.

HOW TO MAKE ——

Connect Passive buzzer module to P1 port of OSOYOO PnP board with 3-pin PnP cable
as below;

fritzing

r ~

HOW TO CODE e

Step 0: Go to URL: https://makecode.microbit.org, click New Project

117
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©micro:bit

My Projects > & Import

o IRER P sam fon
Naw Project >
21 howrs a0 22hours a0 22 hours a0 22howrs &g
% mn \.\ l! ‘e w

Step 1. In the Toolbox, click on the Input category. Drag an on button pressed block
and place it inside the placeholder.

Tutorials

3

4\

Q 5 2
I i35 Basic o

® Input

= more
@ Music
© Led

.l Radio

C' Loops on p PO

Step 2.Click on the Pins category. Drag a digital write pin block and place it in the on
button pressed A block. Then choose P17 from the drop-down menu, also set “to” value as
1.

I = Variables Pins

B Math e 9 n Aw press.
a1 read pin PO v
A Advanced rd:gltal write pin P1v to
digital write pin PO w to o
fo Functions PO P2
i= Armays o 5 PA P5 PG

L A ana in pov o ) P8 P P10

&y Game o P12 P13 P14
analog set period pin PO ¥ to (ug

&) Images P16 P19 P20

Pins map °

Step 3. In the Toolbox, click on the Input category again. Drag another on button
pressed block and then place it inside the placeholder .Then choose B from the
dropdown menu.

p,

Input

[ Q
i Basic 0 n button resse
on button A~ pressed
® Input digital write pin P1 ¥ to o

ses  more
@ Music
on button [ B @ | pressed
© Led

.l Radio

C' Loops on pin P8 w pressed

G Logic

Step 4. Click on the Pins category again. Drag a digital write pin block and place it in the
on button pressed B block. Then choose P17 from the drop-down menu, also set “to”
value as 0.

118
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= Variables

B Math

Pins

digital read pin P w

A Advanced
digital write pin PO v to e
f& Functions
e
= Arrays e z read pin PO >
T Text

analog write pin Po » to (GLZE]

analog set period pin Po » to (ps) (Gl

@

o Game

[Ea) Images Q

rom 100 @)

http://osoyoo.com/?p=25057

on button A w pressed

digital write pin P1 % to o

o @ n B pressed
Bl | analog write pin P1 w to@

\

.

Step 5. Download this “.hex” file and save it to your MICROBIT disk Driver as

following figure.

r )
Send to 3 | o= MICROBIT () i
microbit-Fan.he ]
; Cut
1
Copy
1
n
| |
pying !
1
Copying ]
n
from Downloads to MICROBIT (1) 1
Discovering items... -
|
(™) More details
-

Below link are the full Graphic programming code blocks we have done for you as

reference:
https://makecode.microbit.org/ M3dFJpaUPUUC
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= PROGRAM RUNNING PROCEDURE -

When the button A was pressed ,the fan Is turning

When the button B was pressed,the fan will stop

turning .

The process will repeated forever

Fan will stop turning

= HOW TO USE

@ motor module is commonh

used for STEM class. Make an air

aerial propeller vessel, a cooling

system, or spinning machine with

this small motor module. / ~ "
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Lesson 17 Smart Fire Alarm

It is very interesting to y .
“Haha, It can al _

join fire drills. | learned ! é‘as‘ pnake :ne .

a lot about how to use " with micro:bit.

__ firefighting equipment. .

PARTS & DEVICES

e BBC micro:bit board x 1

e Micro USB Cable x 1

e 0OSOYOO Plug&Play (PnP) board for micro: bit x 1
e 0OSOYOO flame sensor module x 1

e OSOYOO LED module x 1

e OSOYOO buzzer module x 1

e OSOYOO 3-pin PnP cable x 3

e Computer/Tablet PC/Phone x1

121
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ABOUT MODULE = —

Flame Sensor can detect flames in the 760 ~ 1100 nano meter
wavelength range. Small flames like a lighter flame can

be detected at roughly 0.8m. Detection angle is
roughly 60 degrees and the sensor is
particularly sensitive to the

flame spectrum.

HOW TO MAKE ——

e Connect buzzer module to OSOYOO PnP board port PO with 3-pin PnP cable as
below;

e Connect LED module to PnP board port P1 with 3-pin PnP cable as below;

e Connect flame sensor module to PnP extension board for micro: bit port P2 with
3-pin PnP cable as below;

e set the D/A Switch of flame sensor module to D

0OSOYOO LED
Module

0OSOYOO Flame
Sensor Module

0OSOYOQO Buzzer
Module
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HOW TO CODE ——

Step 0. Using your web browser, go directly to https://makecode.microbit.org to
land the MakeCode for micro: bit home page. You can bookmark this package to
easily open this package for next project. In the My Projects section, click on the
New Project .For more information about MakeCode, please go to our tutorial:

What is MakeCode
= . @@

« > c & hitps://makecode.microbit.org/# * @ 3

Step 1. In the Toolbox, click on the Led category and then click more, and then drag and
drop a led enable false block inside the on start block

~

led enable false =

C Loops
X Log

£ Vvariables

@ Math

Step 2. In the Toolbox, click on the Logic category. Then click and drag the if-then-else
block over and place it inside the forever block.


https://makecode.microbit.org/
http://osoyoo.com/2019/06/18/what-is-makecode-%EF%BC%9F/
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Logic

Conditionals led enable false ¥

true v then

£ Variables

B Math
~

Advanced R

S Functions c == o
i= Arays o = °

L Text
@ Game ’ o .
(4] Images
(]

Pins

5 Serial

£ Control

@ Extensions

\ y,

Step 3. Click on the Logic category again. Under the Comparison section, drag “0 = 0”
blocks over, and place it on the placeholder of the if-then-else block, then choose “="from
the dropdown list.

32 Basic
@ Input
@ Music

© Led

Radio
1 Loops

= Variables
B Math
A Advanced
J9 Functions
i= Arrays
T Text

o Game
@ Images
@ Pins

% Serial

E control

© Extensions

\

Step 4. Click on the Pins category and drag and drop the digital read pin PO block and
place it on the first placeholder of the Comparison block and change PO to P2. Also,
change the second placeholder of the Comparison block to 7 as following picture:

v

e
@ Input
@ Music
© ted
il Radio
C Loope
X Logic

.....

P14 P15
P20
B Images

BB cControl
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Step 5. In the Toolbox, click on the Music category. Then click and drag the stop melody
all block over and place it inside the “then” section of the if-then-else block.

~

Music

i e QIR e 2 e

ST

rest(m) 1~ best

.l Radio

(3 R -

C Loops

start melody dadadum v repesting ence ¥

X Logic

= Variables music on melody note played ¥

(2)

[ 1
ey

B Math

I W Advanced

Migdle ©

1% best

tempo (bpm)

change tengs by (o) @D

\,

Step 6. Click on the Pins category and drag and drop the digital read pin PO to 0 block
over and place it inside the “then” section and under stop melody all block and then
change PO to P1.

@® Input
@ Music
© Led

.all Radio

stop melody all v
C Loops

2 Logic eties e in 12~ | 0 @)

wmalog st period pln [P0
Variables — Bl
ath L ' Lic]
P9
Advanced &l

J Functions

o Game
Images

«&= Serial
& Control

g

Step 7. Click and drag the start melody xxx repeating xx block over from music category
and place it inside the “else” section and choose music as you like and choose forever for
repeating.

© Led
il Radio
C Loops
X Logic
= Variables

B math

A Advanced
fo Functions

T Text

B Game
Images PSRy
Pins
® change tempo by (=) )
*% Serial
\.

Step 8. Right-click on the digital write pin P1 to 0 block and click Duplicate from the
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shortcut menu and you will get a duplicated block. Change 0 to 1 and drag and drop the
duplicated block inside the “else” section.

Y
digital write pin| P1 % | to

else
() st melody  badingw  repesting forever v

digital write pin P1¥ to o

(C]

Step 9. In the Toolbox, click on the Basic category, click and drag the pause (ms) block
over and place it inside of the forever block, and choose 2000 ms from drop down menu.

N\

B Basic

0]

Input

2

Music

digital read pin P2 ¥ - o then

o)

Led

stop melody all ¥

Radio

.C' Loops digital write pin Pl* to o

X Logic else

= Variables it ey (e ) leepenitoy. [Fraser
@ Math digital write

B 5c_1cD1602

forever

® Functions 9

Arrays l""‘" - CX ‘

Text

>

Advanced

M i

\

 vomio =Y Om

Download this project Rename this project

Step 11. Download this “.hex” file and send it to your MICROBIT disk.
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Fle (o0 Vew Teoh Mep
Cegance * Open  Lmal  Neowfolder - (3. ©
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L L
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3 Racent Paces
o Lavones
o M
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H vieen .
Send to » MICROBIT (L]
) Ve - ) I
8 Computer Cut
& vecwar ) Copy
a etare D) e ——
. microbit-fire-alarm hex
S Netaont
= Copying
s
microbe-Flasheg deart (1bex e sfates 3 | Copying
| from Downloads
f( Discovering items
[
[ ¥/ More details
\,

Below link is the full code we have done for you as reference:
https://makecode.microbit.org/ b99Xdw7e4Uj1

= PROGRAM RUNNING PROCEDURE -

|* Start this project

* The project will identify if the flame sensor ¢

detect flame
* When the flame sensor detects flame, buzzer
rings and LED turns on for 2s. % l—;]
£

* When the flame sensor doesn’t detect flame, AT e
the buzzer stops and the LED turns off. LED o oF LED turn off
l+ The process will repeated Pausa2s

Flame sensor has wide
applications

such as flame
detector,

firefighting robot,

and so on

Flame detector Firefighting robot
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Lesson 18 Mini Reverse Radar

My technique of reversing Ve e
car is very poor, so | want Y“v l_ol‘-s,-;_gp
to install a reversing - totryit!
warning device in our -

garage. Do you know how

to operate it?

PARTS & DEVICES

e BBC micro: bit board x 1

¢ OSOYOO LED module x3

¢ OSOYOO 3-pin PnP cable x 3

e OSOYOO 4-pin PnP cable x 1

¢ 0OSOYOO Ultrasonic detector module x 1

e 0OSOYOO Plug&Play( PnP ) board for micro:bit x 1

S Tw<
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ABOUT MODULE = —

The Ultrasonic detector module can provide
2cm-450cm non-contact sensing distance, and its
ranging accuracy is up to 3mm. As the ultrasonic
has strong directivity, slow energy consumption
and far spread distance in the media, so it is
commonly used in the measurement of distance,
such as range finder and position measuring
instrument. Using ultrasonic is more rapid,
convenient, simple to calculate and more easier to
achieve real-time control.

HOW TO MAKE ——

Connect Ultrasonic detector module to the 4-pin port “+, p8, p16,-” of PnP board with a
4-pin PnP cable;

Connect green LED module to port PO in OSOYOO PnP board with OSOYOO 3-pin PnP
cable;

Connect yellow LED module to PnP board port P1 with 3-pin PnP cable;

Connect red LED module to PnP board port P2 with 3-pin PnP cable as below;

fritzing
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HOW TO CODE

Step 0: Go to url: https://makecode.microbit.orqg, click New Project

©micro:bit

22howrs ag0 22hours 10 22hours a0

Pt O\ o &9

Step 1. In the Toolbox, click on the Variables category and then click the Make a Variable
button, and then In the New Variable name window, type “range” as the variable name,
then click on the Ok button as following figure.

-~

\

Variables e
| Make a Variable... I --a-

g8 Basic

® Input

@ Music

@© Led

.all Radio

C' Loops

G Logic o

= Variables
|

New variable name:

range|

Step 2. Drag and drop a set range to 0 block inside the forever block.

-~

222 Basic
® Input
@» Music
O Led

il Radio
C' Loops
¢ Logic

-

Variables

p

Step 3. In the Editor Controls, click on the Advanced button and then Extensions as

following figure.

130


https://makecode.microbit.org/

http://osoyoo.com/?p=25057

Q
i Basic A Advanced

Input f® Functions
SIS i= Arrays
Led

T Text
Radio

a® Game
Loops

[Ea] Images
Logic

Pins

Variables

Math

Advanced

Extensions

-

Step 4.In the Extensions page, enter project “Sonar” in the Search textbox and click on
the Search button. The page will show you all the matching extensions based on your
search string. Now, click on sonar to add it into your project as following figure.

A Advanced

fo Functions

i= Arrays

Text

Game

x

[+

[za] Images
Pins
% Serial
Control

Extensions

\, /s

Step 5. In the Toolbox, click on the Sonar category. Drag the ping trig echo unit block
and place it inside the placeholder of the set range to 0 block. Then choose P8 in ping trig,
choose p16 in echo pin, choose cm in unit from the drop-down menu as following figure.

22 Basic
® Input
@ Music
© Led

il Radio
C' Loops
3¢ Logic

= Variables
B Math 2

Step 6. Click on the Basic category and drag the show number block place it inside the
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placeholder of the forever block just below the set range to 0 block as following figure.

@ Input
& Music
© Led

il Radio

C" Loops

.

Step 7.In the Toolbox, click on the Variables category. Drag the range block and place it

inside the placeholder of the show number block as following figure.

Q Variables
52 Basic _
9 ake a Variable...

® Input ping trig P8 ¥
© Music e~ set rangew to echo P16 %
ity () e . ..

| e O
il Radio

C' Loops change range v byo
X3 Logic

Step 8. In the Toolbox, click on the Logic category and drag the if-then-else block over.

Logic
22 Basic
Conditionals

® Input

@ Music if  true v then
© Led

all Radio

C Loops if  true v then
G Logic
= Variables

B Math

- Sonar Comparison

y

Step 9. Place the if-then-else block inside the placeholder of the forever block below the
show number 0 block. Click on the plus icon to add another section to the if-then-else
block as following figure.

-

LBADo i

mH ol

&
&

forever
forever

Basic

ping trig P8 ¥

ping trig P8 w
Input

echo P16 v

Music unit em w

unit cm v

Led show number range v
show number  range ¥

Radio

Loops

Logic

Variables

Math

Sonar

set  ramge v to echo P16 v

Step 10. In the Toolbox, click on the Logic category again, click and drag the 0=0 block
over and place it inside of the forever block below the show number block. Then set
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“020”from the drop-down menu as following figure.

-~

true v then
forever

ping trig P8 w
set range w to echo P16 »

unit cm ¥

= Vvariables

B Math Boolean

®- Sonar

\ .

Step 11. Drag and drop a range block from variable category and place it inside the
placeholder of the 020 block .Then set range=20 in it as following figure.

-

~
Variables forever
1 i tri P8
e ake a Variable_.. PEFREEEE v
set range v to echo P16 »
((range + ) unit cm v
Led show num.e“ange -
: s D
Radio /
2l if range «
Loops change range v by o
Logic else if
= Variables
B Math
B Sonar
I w Advanced
\ »

Step 12. In the Toolbox, click on the Pin category. Then drag a digital write pin to block
and place it inside the forever block. Then set write pin value to “1” from the drop-down
menu as following figure.

4

~
f Math Pins
forever
B- Sonar
digital read pin Pe w ping trig P8 v
A Advanced set range v to echo P16 v
digital write pin Pew to e .

f# Functions 1 unit cm %
s 1
= Arrays analog read pin PO v 1 show number range =

1
T Text ; e
= analog write pin P@ * to 1 i LEL-C g zw then

1
@ Game T

digital write pin PO+ tog
& Images analog set period pin PO w to (ps)
)
g fron 10w @)
5% Serial from high (§L2E
= to 1
£ control 2 °"'°
. to high °
© Extensions =
\ >

Step 13. Right click duplicate digital write pin to block select duplicate twice. You will get
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two duplicated digital write pin blocks ,and place them inside the on forever block just
below the if range 220 then block .set write pin to P1 , P2 as following figure.

e

~

forever

ping trig P8 ¥

ping trig P8+

set range ¥ to echo P16 ¥
set range * to echo P16

unit cm ¥
show number range ¥

il write pin PO ¥ tao

[:igiul write pin P1w to

show number  range v

digital write pin P2 ¥ to o

— -
Add Comment y
Delete Block |

Help

\

.

Step 14. Click on the Logic category. Then click and drag the and block over and place it
inside the placeholder of else block.

-~

222 Basic £ &
show number range ¥

® Input ® ;

&@» Music

@© Led

.l Radio

C' Loops

= Variables Boolea 2
E Math
.3

Sonar

.

W

Step 15. Click on the Logic category again and drag the 0 <0 block and place it in
front the “and” section of the else block.

kea W8 conditionals
222 Basic

if  true v then
@® Input
@ Music

© Led

.all Radio
C' Loops

= Variables

E Math
#- Sonar

Step 16. Drag and drop a range block from variable category and place it inside the
placeholder of the 0<<0 block. Then set range << 20 in it as below figure.
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Q Variables

52 Basic
I

® Input
@ Music e
© Led set range v to @)
.l Radio
A change range + by (@)
G Logic o

B Math

D

Step 17. Click on the Logic category again , drag

an 0 <0 block and place it behind

the “and” section of the else block. Then set 0 210 in it as below figure.

222 Basic
® Input
4» Music

© Led

.l Radio
C' Loops

= Variables
B Math
- Sonar

I A Advanced
\

Step 18. Drag a range block from variable category again. And place it in front the

placeholder of the 0210 block

i52 Basic
® Input
@ Music
© Led

.all Radio
C' Loops
33 Logic

I E Math

#- Sonar

/

Step 19. use duplicate method to make another three digital write pin block , drop these
new block below else if range <20 and range 210 then block .Then Set the pin# toP1,

P2, the value o to 1 as following figure.
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5
BN o noo o > =

Add Comment |
DeleteBlock |

Help

\ J
Step 20. Repeat duplicate method to make another three digital write pin blocks. Drop

these new blocks below else block. Set the pin# to P1, P2, and the value o to 1 as
following figure.

ping trig ea

set range~ to echo P16 =

i range «

digital write pin

digital write pin 91

digital write pin
else if range -

<
digital write pin P8~

~
digital wrifVIGECY

digital wri |

else
Delete Block

Help
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Step 21. In the Toolbox, click on the Basic category. Then drag the pause (ms) block and
place it inside the else block below the three digital write pin to block.

© Led
il Radio
C Loops
QG Logic
= Variables

B Math

\ o

Step 22. Download this “.hex” file and save it to your MICROBIT disk Driver as following
figure.

Send to 3 | o= MICROBIT () i
microbit-Parkin ]

g-Assistance-Sy
stem.hex Copy

pying

Copying

from Downloads to MICROBIT (1)
Discovering items... -

(™) More details

\

Below link is the full Graphic programming code blocks we have done for you as
reference:
https://makecode.microbit.org/ LbzbuR9IMVV6P
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PROGRAM RUNNING PROCEDURE -

|
|

HR-SR04 ultrasonic

detector module measured

HR-5R04 ultrasonic detector module the distance
measured the distance, |
LED matrix showed the measured
d iStan ce. LED matrix showed the
Distancez20cm, Green LED on | SR
10cm=zDistance<<20cm,Yellow LED
on,

DiStance<1OCm,RED LED on . Distance220cm 10cm<Distance <20cm Distance <10cm

The process will repeated forever

HOW TO USE ——

Grasonic detector \

module is commonly
used in the measurement
of distance, such as
range finder and position
measuring instrument. it
has also been widely
used in the development

of reversing radar. /
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Lesson 19 Smart IR Controller

The lights on the
opposite building are Yes, the infrared
really interesting. Is sensor can control

o

. someone controlled them .do you want || l'
* them ? try it ? X A
Py s
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—= PARTS & DEVICES —_——

e BBC micro: bit board x 1

e 0OSOYOQO infrared receiver module x 1

e OSOYOO 3-pin PnP cable x 1

e OSOYOO Plug&Play( PnP ) board for micro: bit x 1

e 0SOYQQ infrared remote control and 38 KHZ infrared receiving

module

The Mini ultra-thin remote control has 17 function keys, the infrared

emission furthest distance up to 8 meters, suitable for controlling indoor

devices of all kinds.

Infrared remote control receiving module can receive standard 38 KHZ
ion signals, by p ing, the remote control signal decodin,

operation can be realized, which can be used In all kinds of remote

control robots and interactive work.

0000000
10000000
0000000

ABOUT MODULE s —

HOW TO MAKE = —

Connect IR receiver module to OSOYOO PnP board PO port with OSOYOO 3-pin PnP
cable as below;

fritzing
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HOW TO CODE

Step 0: Go to URL: https://makecode.microbit.org, click New Project

©micro:bit

21 hours a0 22howrs ag0 22hours 10 22hours a0

Tutorials

PV B O o@D

Step 1. In the Editor Controls, click on the Advanced button and then Extensions as
following figure.

.

55 Basic A Advanced
® I t fo Functions
npu
© Music = Amays
© Led XL Text
e
Game
.all Radio 2
& Loops 4] Images
X3 Logic Rins
Serial
£ Variables 9 era
Control
B Math Q

I €© Extensions
I w Advanced

Step 2. In the Extensions page , enter project URL
“https://github.com/osoyoo/OSOYOO IR _V3/” in the Search textbox and click on

the Search button. The page will show you all the matching extensions based on your
search string. Now, click on OSYOO-IR-Silvery-Receiver to add it into your project .

( )

A Advanced
f@ Functions

= Arrays

T Text

Game

[a) Images
Pins
o Serial

£ Control

CEZETS;

\,

Step 3. Click on the OSYOO_SilverylR_V3 category . Drag a connect ir receiver block
and place it inside the on start block.
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Pu P15

Step 4. From OSYOOQO_SilverylR_V3 category, drag and drop an on button pressed
block to blank area, set NUM1 from drop-down menu.

O input rpRap—

IR button

© Led
il Radio
C Loops
% Logic
Variables

Math

9) & om

0SOY0O_Silveryl

I © Extensions
,

Step 5. In the Toolbox, click on the Basic category and Click and drag the show number

block over and place it inside the ON BUTTON PRESSED block. Then changed the 0 to
5.

Basic 2)

T show numver. (@) -

© Music show Teds

nnnnnn t IR receiver at pin P8 v and decode 0SOY00 v

© Led

il Radio

C Loops

2 Logic

= variables

B Math

= 0S0Y00_SilverylR_v3
© Extensions

I~ dvanced

Step 6. Click on the Basic category again, Drag and drop a pause (ms) block , and place
it below show number 5 block (inside the ON BUTTON PRESSED block),and choose
200 ms from the drop-down menu .

Seairch on start

8 i :

- show string Qe connect IR receiver at pin P8 v and decode 0S0Y00 v
© Input

. clear screen
& Music

© Led
forever
will Radio
C Loops
>4 Logic
= Vvariables
| Math (2}
4 0S0Y00_SilverylR_V3 e ()

@ Extensions

nnnnn

show arrow North v

I A Advanced

Step 7. Make another show number block and pause (ms) 200 block same as Step 6.
Place them below previous PAUSE 200 block .change the show number block value
from 5 to 4 as following figure.

S Tw<
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on IR button 1w pressed v

Duplicate

pause (ms) (@l

pause (ns) (ERg

Add Comment

Delete Blocks

Help

p.

Step 8. Repeat Step 7 and make three additional show number blocks and another two
pause (ms) blocks. Set their value and position as per following figure.

B Microsoft | E@microbit

il Radio
Ml G Loops
3 Logic

= Variables
| Math

= 0S0Y00_SilverylR.V3

© Exeensions

I~ agvances

Dowriosd = [o] [~ o]

Step 9. Click on the Basic category again, Drag and drop a showed leds block , and
place it inside the ON BUTTON PRESSED block , and draw a “crying face” by clicking
the dots in the 5x5 matrix as following figure.

[search » pause (ns) (RS
£ Basic o

© Input

@ Music

© Led

il Radio

C Loops

A Logic

= Variables

B Math

= 0S0Y0O_SilverylR_V3

@ Extensions

I ~ Advanced

/

Step 10. Click on the OSYOO_SilverylR_V3 category again. Drag and drop an on CH +
button pressed block to blank area.
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Step 11. Click on the Basic category again, Drag and drop a showed leds block and
place it inside the on CH + button pressed block , and draw a “I” letter by clicking the
dots in the 5x5 square as following figure.

[search.
&2 Basic
© Input
¢» Music
© Led

il Radio
C Loops
23 Logic

on T8 it ol e pressed v

= Vvariables

B Math

> 0SOYO0O0_SilverylR_V3

© Extensions

I v Advanced
\.

Step 12. Click on the Basic category and drag a pause (ms) block and place it below
Show “I” LED block. Then choose 1 second from the drop-down menu as following
figure.

|search... on IR button CHe v pressed ¥
£22 Basic
© Input
& Music
© Led

il Radio
C' Loops
>4 Logic

| = Variables
E Math
= 0S0Y00_SilverylR_V3 pause (ms)
@ Extensions

show arrow North v

I v Advanced
\.

Step 13. Repeat Step 12 and make another show leds block and Pause (ms) block. Use
mouse to draw a“love heart” in the 5x5 square and set pause time to 1 second. Put these
two blocks inside the on CH + button pressed block (see following figure).

CHi v  pressed v

Duplicate c u

Delete Block

Help

Step 14. Repeat Step 13 and make another show leds block and pause block. Draw a

“U” figure in the LED square block, put them inside the on CH+ button pressed block.
See following figure:
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BB Microsoft | @micro:bit

&i Basic
© Input
@ Music

© Led

il Radio
@ Loops
32 Logic

= varisbles
B Math
“ 0S0Y00_SilverylR_V3

© Extensions

I+ Adanced
J

Step 15.Click on the OSYOO_SilverylR_V3 category again. Drag and drop another on
CH button pressed block to blank area.

R button | CH \  pressed v

© Led

il Radio

C Loops

3 Logic

= variables

| Math

2 0S0Y0O_SilverylR_V3
S m—

I © Extensions

Step 16.Click on the Basic category and drag and drop the show leds block and place it
inside the on CH + pressed block. Then click a coin on the squares as following figure.

[search... (1) = )
£ Basic

© Input

&» Music on IR buttor 6 v  pressed v
© Led
il Radio
C' Loops
8 Logic

= Vvariables
E Math

=
7 0S0YOO_SilverylR_V3 s eveiag
© Extensions

clear screen

I v Advanced
/

Step 17. Right-click duplicated from the show leds block over. You will get a duplicated
blocks, and place it inside the on CH button pressed block .and click a small heart on
the squares as following figure.

r ~

mmmmm

Delete Block

Help

Step 18. Repeat step 17 and make some more show leds blocks as following picture, put
them inside on CH button pressed block.
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© Input
© Music
© Led

il Radio
C Loops
= Logic

= Variables
B math

= 0S0Y00_SilverylRV3

Step 19.Click on the OSYOO_SilverylR_V3 category again. Drag and drop an on NUM2
button pressed block.

Search
5 Basic
© Input on IR button| 2 v | pressed v

@ Music - CH cH Ch+

© Led

.l Radio

C' Loops

28 Logic

= Variables

E Math

= 0S0YO0O_SilverylR_V3

#ss IR Receiver

IQ Extensions

/

Step 20.Click on the Basic category and drag and drop the show leds block and place it
inside the on NUM2 button pressed block.

-

[search... (1) m

252 Basic
© Input
& Music
© led
Ll Radio
C Loops
24 Logic

o1 @) utton 2 v pressed v

= Vvariables

B Math

=
7 0SOYO0O_SilverylR_V3 S e
© Extensions

cle: creen
I v Advanced -
\ /

Step 21. Download this “.hex” file and save it to your MICROBIT disk Driver as
following figure.

Sendto » ‘ = MICROBIT i) '
microbit-I-Love 1

~You.hex Cut

Copy "
]
L}
]
]
| ]
Copying ]
]
from Downloads to MICROBIT (I:) '

Discovering items... -

(%) More details
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Below link are the full Graphic programming code blocks we have done for you as
reference:

https://makecode.microbit.org/ aztV4f2cqgaEY

= PROGRAM RUNNING PROCEDURE = —

The IR receiver module was
received the signal ?

Num | was pressed CH-was pressed CH-was pressed Num 2 was pressed
inthe IR controller in the IR controller in the IR controller in the IR controller

LED matrix was

showed countdown LED matrix was showed :

to 1,passed between | ¥ YOU LED matr;}x wta_s showed LED matrix
cach number for albcang will be off
0.2s.The it showed a every icon paused 1s heart icons

“crying face”icon

OWhen it received the signal, we can use the IR controller to control.

OPressed the NUM1, the LED matrix will be show countdown 5 to 1(every
number paused 1s), then show “crying face” icon.

OPressed the CH- ,the led matrix will be show I9U, every icon paused 1s ;

®OPressed the CH, the led matrix will be show a beating heart icons;

O Pressed the NUM2, the led matrix will be off.



HSéYﬂn http://osoyoo.com/?p=25057

—= HOW TO USE

Infrared remote \
control and infrared
receiving module are
widely used in
Sweeping robot,
Infrared thermometer
and so on.

e o
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