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| : Preparation before Class
1: Graphical programming — mBlock

mBlock is designed for the Science, Technology, Engineering, Arts and Mathematics
(STEAM) education. Inspired by Scratch 3.0, it supports both graphical and textual

programming languages.

Software versions
Currently, the following versions are available:

For PCs (software required): https://www.mblock.cc/en-us/downloadWeb version (no

software required): https://ide.mblock.cc/

For Android and iOS: Search for mBlock on any app store to download it
By signing in to mBlock 5, you can have your projects automatically stored in the cloud.
Try synchronizing your projects across devices (such as PCs and mobile devices)

now!

Get to Know the UlToolbar

Toolbar

© Courses W Tutorials g8 Feedback -+ ‘—

Language: Click it to change the Ul Iaguage.

File: Click it to create, open, save a project, import a project from yourPC, or export
your project to PC.

Edit: Click it to turn on/off the stage turbo mode or hide/unhide the stage.

Title: Click it to set or change the title of the current project.

Save: Click it to save the current project to My Projects.

Publish: Cick it to publish the current project to the mBlock community.

Courses: Click it to visit the website:

https://education.makeblock.com/resource/.

TN


https://www.mblock.cc/en-us/download
https://ide.mblock.cc/
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8. Tutorials: Click it to view online user guide and example programs.

9. Feedback: Click it to give your feedback for mblock.

10.More: Click it to see more functions about Check For Updates, About mBlock, About
version 5.4.0, Serial driver quick install, Set as default editor, Cooperation

11.Sign up/Sign in: Click it to sign up an mBlock account or sign in. After signing in to
mBlock 5, you can click it to view your projects, profile, account center, and cloud
service authentication code, or click to sign out.

12.Python Editor: Click it to enter mBlock-Python Editor.

Editing area:
Light
®
Action
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©
Data
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+
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Stage area Blocks area Scripts area

o Stage area: You can present your designs, connect devices, and set
your sprites and backdrops here.

e Blocks area: You can find the blocks you need by category and color
here.

lon
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e Scripts area: You can compile your program by dragging blocks to this
area.

Light
e REST I R 0o €@ HaH~
Action Duplicate

Add Comment

LED RGB pin €5 €B) €D R €& Delete Block
Sensor

Export this script to image

. Help
- 2oy Show

When you drag a block in Scripts area, and right click on the block, you will
can do these operation for the block as the above picture.

. Blocks Arduino C
Light
@ . LED pin a analog value @ LEDel @ AEE
< Action
)
@ Leo rés pin EE) €D €D R €& Undo
Sensor

™ = Show Add Comment
Delete Block

Export all scripts to image

Devices Sorites Backaround = cnina

When you drag a block in Scripts area, and right click on blank, you will can
do these operation for the block as the above picture.

Connect OSOYOO basic board

Step 1) Download OSOYOO_UNO.mext device file from
https://osoyoo.com/driver/mblock/osoyoo_uno.mext

Step 2) Run the mBlock PC software by double click the lovely Panda icon.
You will see mBlock Ul as following picture. Please delete the default device
CyberPi by click the cross in the red circle.
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How to use device?

Step 3) Drag and Drop osoyoo_uno_mext file (downloaded in Step 1) to
mBlock software as following:

makeblock | mBlock ©, @aFile &Edit  untited B save © Courses
® switch backdrop to  backdropl ¥
Looks

® switch backdrop to backdropl v and
(63 ol
) next backdrop

O

Events
ehange [5oBew) ey €D

o o [OSTN <t color v etrect to @)
-—
N [ ] clear graphic effects
Devices Sprites  Background  Sensing

. Drag and Drop 0soyoo_uno.mext
o backdrop number v S iHe ke
Operators

r1
Ld

oo e [ Downl
(<[> ] i £ BB B=0 Q search
Favorites size Kind Date Added
@) Airdrop osoyoo-motor.pdf 17KB  Adobe..cument  Jul 15, 2021 at 3:20 PM
Rcaits osoyoo-motor 145KB  Micros..(docx)  Jul 15, 2021t 3:22 PM |
= 0SOY0O-Logo.png 11KB  PNGimage Jan 29, 2021 at12:39 PM
# Applications osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads t.ipg 263KB  JPEG image Mar 31, 2021 at 12:04 AM
3KB  PNGimage Feb 26, 2021at 1:49 AM
ol 050y00-€5pB266.jpg 60KB  JPEG image Dec 19, 2020 at 12:56 PM
D iCloud Drive O = 0soyoo-banner.jpg JPEG image Jan 29, 20213t 12:43 PM
5 Desktop PNG image Feb 8, 2021 at 2:14 PM '
13 Documents 108KB  mext Jul 27, 2021 at 10:56 PM
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Now you will see a new device firmware in mBlock, see following picture:

00 mBloc}

makeblock | mBlock ®. @File & Edit | untitled & Save
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Now mBlock software and OSOYOO_UNO device firmware have been
successfully installed in our PC!

Upload program to OSOYOO Basic board

1) You need connect your Arduino board to your PC with a USB cable first.
Then click the Connect button in the bottom of the mBlock software, you will
see a USB window pop up,

2) select Show all connectable device check box , then a device drop-down
menu will show up,

3) select your Arduino port from device drop-down menu

4) click Connect button to connect your PC to Arduino

[oe]
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w all connectable devices

/dev/tty.usbmodem14101 3

« Please make sure the USB cable is
properly connected to the device

« Please make sure the device to be
connected is turned on.

« Only one device can be connected at a

time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5)After you PC is connected to Arduino UNO board, please click Upload
button in the bottom of your software, then the code will be uploaded to

1©©
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Arduino UNO board:

D =nam=E QQ ™

Devices Sprites Background Sound

> !

serial por
Upload po
How to use device? I
Data

O
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(E,? Disconnect ) Oberator:

( @ Setting )

extension

For more information, please click user guide to learn more or visit the link:
https://www.yuque.com/makeblock-help-center-en/mblock-5
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2: Install OSOYOO Basic board and 9V battery case
Block

To make the OSOYOO basic board and 9V battery case build blocks easily,
we design two Acrylic plate for these two parts. Before you build other
projects, please follow this class to complete OSOYOO Basic board Block
and 9V battery case Block.

— BUILD 0SOYOQO BASIC BOARD BLOCK _

Please install OSOYOO basic board on blocks as the following steps:

” |-
e 11

2\
|
P
M3 plastic pillars x4 )
M3 plastic nuts x4
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M3 plastic screws x4

You can also follow this video to install board on block:
https://youtu.be/KaGaRDugRE4

O Build 0SOYOO Basic board Block (U ~»
Watch later  Share

Watch on @3 YouTube


https://youtu.be/KaGaRDugRE4
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f ~  BUILD 9V BATTERY CASE BLOCK ) —

Please install OSOYOO basic board on blocks as the following steps:
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olll

M3*10 screws x4 —_—

(ERCRCXE)
M3 nuts x4 .
- -
s ']
. S8 .
Y l‘ 88 = :

]
- 80 .

You can also follow this video to install board on block:
https://youtu.be/0BLrOoUlckl

O Build 9V battery case block

Watch on (3 YouTube
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3: OSOYOO basic board for Arduino UNO

"The UNO is the best board to get started with electronics and coding. If this is
your first experience tinkering with the platform, the UNO is the most robust
board you can start playing with. The UNO is the most used and documented
board of the whole Arduino family." ----------------- www.Arduino.cc

OO NVIOTrMON
el L !

- S
™4
x %
- a

DIGITALCPUH ~ )

Overview

The Osoyoo UNO Board is fully compatible with Arduino UNO rev.3, it is a
microcontroller board based on the ATmega328P (datasheet). It has 14 digital
input/output pins (of which 6 can be used as PWM outputs), 6 analog inputs, a
16 MHz quartz crystal, a USB connection, a power jack, an ICSP header and a
reset button. It contains everything needed to support the microcontroller;
simply connect it to a computer with a USB cable or power it with a AC-to-DC
adapter or battery to get started.. You can tinker with your UNO without worring
too much about doing something wrong, worst case scenario you can replace
the chip for a few dollars and start over again.

"Uno" means one in ltalian and was chosen to mark the release of Arduino
Software (IDE) 1.0. The Uno board and version 1.0 of Arduino Software (IDE)
were the reference versions of Arduino, now evolved to newer releases. The


http://www.arduino.cc/
https://osoyoo.com/download/datasheet/Atmel-328-328P_datasheet_Complete.pdf
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Uno board is the first in a series of USB Arduino boards, and the reference
model for the Arduino platform; for an extensive list of current, past or outdated
boards see the Arduino index of boards.

Note:

This is an Arduino Compatible board. It is NOT an original Arduino board, but
is similar. None of the Arduino Uno R3 boards sold on the internet at this price
are original, they are all copies. This is perfectly legal, seeing that the whole
Arduino ecosystem is open source! Please note this board is manufactured by
Osoyoo! We do have control of the brand and quality of components used! We
have also carefully selected suppliers that consistently supply quality products.
We strictly control the quality of the products before leaving the factory. The
excellent after-sales service and professional technical support will ensure you
have a good time with Osoyoo UNO Board

~
L}
g
g
-
=
o
—_
o

Specifications of Osoyoo UNO

¢ Microcontroller: ATmeqga328P-PU
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o Operating Voltage: 5V

e Input Voltage (recommended): 7-12V

e Input Voltage (limits): 6-20V

o Digital I/0O Pins: 14 (of which 6 provide PWM output)
e Analog Input Pins: 6

o DC Current per I/O Pin: 40 mA

o DC Current for 3.3V Pin: 50 mA

o Flash Memory: 32 KB of which 0.5 KB used by bootloader
e SRAM: 2 KB (ATmega328)

« EEPROM: 1 KB (ATmega328)

e Clock Speed: 16 MHz

Pinout of Osoyoo UNO

»  ATmegal6U2
" microcontroller IC/USB controller

Voltage 16MHz

regulator  crystal

USB-B port

7 to 12VDC input to computer

2.1mm x 5.5mi
Male center positive

Reset button

ICSP for
USB interface

(I2C) SCL - Serial clock
(12C) SDA - Serial data

Pin-13 LED

Not connected (SPI) SCK - Serial clock

(SPI) MISO - Master-in, slave-out
Reset 2) 11 (SPI) MOSI - Master-out, slave-in

3.3V Output (SPI) SS - Slave select
5V Output
Ground
Ground

1/0 Reference voltage

Note: Pins denoted with "~"

Input voltage are PWM supported

Analog pin 0
Analog pin 1

~NMd>WLI9I0

Analog pin 2 Interrupt 1

Analog pin 3 Interrupt 2
(I2C) sDA TXD
(12C) scL RXD
ATmega328
microcontroller IC RESET
ICSP for ScK
ATmega328 MISO

Schematics
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Arduino Uno is open-source hardware! You can build your own board using
the following files from the Arduino official site:

e Arduino Uno Rev3 Eagle files
e Arduino Uno Rev3 schematic PDF file
e Arduino Uno Rev3 DXF file

Documentations
Programming

The Arduino Uno can be programmed with the (Arduino Software (IDE)).
Select "Arduino/Genuino Uno from the Tools > Board menu (according to the
microcontroller on your board). For details, see the reference and tutorials.

The ATmega328 on the Arduino Uno comes preprogrammed with a
bootloader that allows you to upload new code to it without the use of an
external hardware programmer. It communicates using the original STK500
protocol (reference, C header files).

You can also bypass the bootloader and program the microcontroller through
the ICSP (In-Circuit Serial Programming) header using Arduino ISP or similar;
see these instructions for details.

The ATmegal6U2 (or 8U2 in the revl and rev2 boards) firmware source code
is available in the Arduino repository. The ATmegal6U2/8U2 is loaded with a
DFU bootloader, which can be activated by:

e On Revl boards: connecting the solder jumper on the back of the board
(near the map of Italy) and then rese ing the 8U2.

e« On Rev2 or later boards: there is a resistor that pulling the 8U2/16U2
HWB line to ground, making it easier to put into DFU mode.

You can then use Atmel's FLIP software (Windows) or the DFEU programmer
(Mac OS X and Linux) to load a new firmware. Or you can use the ISP header
with an external programmer (overwriting the DFU bootloader). See this user-
contributed tutorial for more information.

Warnings


https://www.arduino.cc/en/uploads/Main/arduino_Uno_Rev3-02-TH.zip
https://www.arduino.cc/en/uploads/Main/Arduino_Uno_Rev3-schematic.pdf
https://www.arduino.cc/documents/ArduinoUno.dxf
https://www.arduino.cc/en/Main/Software
https://osoyoo.com/
https://osoyoo.com/category/learn/tutorial-examples/
https://www.arduino.cc/en/Hacking/Bootloader?from=Tutorial.Bootloader
http://www.atmel.com/Images/doc2525.pdf
http://www.atmel.com/dyn/resources/prod_documents/avr061.zip
https://www.arduino.cc/en/Main/ArduinoISP
https://www.arduino.cc/en/Hacking/Programmer
http://www.atmel.com/products/microcontrollers/default.aspx
http://dfu-programmer.github.io/
http://forum.arduino.cc/index.php/topic%2C111.0.html
http://forum.arduino.cc/index.php/topic%2C111.0.html
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The Arduino Uno has a resettable polyfused that protects your computer's
USBports from shorts and overcurrent. Although most computers provide their
owninternal protection, the fuse provides an extra layer of protection. If more
than 500 mA is applied to the USB port, the fuse will automatically break the
connection until the short or overload is removed.

Differences with other boards

The Uno differs from all preceding boards in that it does not use the FTDI
USB-to-serial driver chip. Instead, it features the Atmegal6U2 (Atmega8U2
up to version R2) programmed as a USB-to-serial converter.

Power

The Arduino Uno board can be powered via the USB connection or with an
external power supply. The power source is selected automatically.

External (non-USB) power can come either from an AC-to-DC adapter (wall-
wart) or battery. The adapter can be connected by plugging a 2.1mm center-
positive plug into the board's power jack. Leads from a battery can be inserted
in the GND and Vin pin headers of the POWER connector.

The board can operate on an external supply from 6 to 20 volts. If supplied
with less than 7V, however, the 5V pin may supply less than five volts and the
board may become unstable. If using more than 12V, the voltage regulator
may overheat and damage the board. The recommended range is 7 to 12
volts.

The power pins are as follows:

« Vin. The input voltage to the Arduino/Genuino board when it's using an
external power source (as opposed to 5 volts from the USB connection
or other regulated power source). You can supply voltage through this
pin, or, if supplying voltage via the power jack, access it through this pin.

« 5V.This pin outputs a regulated 5V from the regulator on the board. The
board can be supplied with power either from the DC power jack (7 -
12V), the USB connector (5V), or the VIN pin of the board (7-12V).
Supplying voltage via the 5V or 3.3V pins bypasses the regulator, and
can damage your board. We don't advise it.
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3V3. A 3.3 volt supply generated by the on-board regulator. Maximum
current draw is 50 mA.

GND. Ground pins.

IOREF. This pin on the Arduino/Genuino board provides the voltage
reference with which the microcontroller operates. A properly configured
shield can read the IOREF pin voltage and select the appropriate power
source or enable voltage translators on the outputs to work with the 5V
or 3.3V.

Memory

The ATmega328 has 32 KB (with 0.5 KB occupied by the bootloader). It also
has 2 KB of SRAM and 1 KB of EEPROM (which can be read and written with
the EEPROM library).

Input and Output

See the mapping between Arduino pins and ATmega328P ports. The
mapping for the Atmega8, 168, and 328 is identical.

PIN MAPPING ATmega328P

Each of the 14 digital pins on the Uno can be used as an input or output,
using pinMode(),digitalWrite(), and digitalRead() functions. They operate at 5
volts. Each pin can provide or receive 20 mA as recommended operating
condition and has an internal pull-up resistor (disconnected by default) of 20-
50k ohm. A maximum of 40mA is the value that must not be exceeded on any
I/O pin to avoid permanent damage to the microcontroller.

In addition, some pins have specialized functions:

Serial: 0 (RX) and 1 (TX). Used to receive (RX) and transmit (TX) TTL
serial data. These pins are connected to the corresponding pins of the
ATmega8U2 USB-to-TTL Serial chip.

External Interrupts: 2 and 3. These pins can be configured to trigger an
interrupt on a low value, a rising or falling edge, or a change in value.
See the attachinterrupt() function for details.

PWM: 3, 5, 6, 9, 10, and 11. Provide 8-bit PWM output with the
analogWrite() function.


https://www.arduino.cc/en/Reference/EEPROM
https://www.arduino.cc/en/Hacking/PinMapping168
https://www.arduino.cc/en/Reference/PinMode
https://www.arduino.cc/en/Reference/DigitalWrite
https://www.arduino.cc/en/Reference/DigitalRead
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e« SPI: 10 (SS), 11 (MOSI), 12 (MISO), 13 (SCK). These pins support SPI
communication using the SPI library.

o LED: 13. There is a built-in LED driven by digital pin 13. When the pin is
HIGH value, the LED is on, when the pin is LOW, it's off.

e TWI: A4 or SDA pin and A5 or SCL pin. Support TWI communication
using the Wire library.

The Uno has 6 analog inputs, labeled AO through A5, each of which provide
10 bits of resolution (i.e. 1024 different values). By default they measure from
ground to 5 volts, though is it possible to change the upper end of their range
using the AREF pin and the analogReference() function. There are a couple
of other pins on the board:

e AREF. Reference voltage for the analog inputs. Used with
analogReference().

e Reset. Bring this line LOW to reset the microcontroller. Typically used to
add a reset button to shields which block the one on the board.

Communication

Arduino/Genuino Uno has a number of facilities for communicating with a
computer, another Arduino/Genuino board, or other microcontrollers. The
ATmega328 provides UART TTL (5V) serial communication, which is
available on digital pins 0 (RX) and 1 (TX). An ATmegal6U2 on the board
channels this serial communication over USB and appears as a virtual com
port to software on the computer. The 16U2 firmware uses the standard USB
COM drivers, and no external driver is needed. However, on Windows, a .inf
file is required. The Arduino Software (IDE) includes a serial monitor which
allows simple textual data to be sent to and from the board. The RX and TX
LEDs on the board will flash when data is being transmitted via the USB-to-
serial chip and USB connection to the computer (but not for serial
communication on pins 0 and 1).

A SoftwareSerial library allows serial communication on any of the Uno's
digital pins.

The ATmega328 also supports [2C (TWI) and SPI communication. The
Arduino Software (IDE) includes a Wire library to simplify use of the 12C bus;


https://www.arduino.cc/en/Guide/Windows#toc4
https://www.arduino.cc/en/Guide/Windows#toc4
https://www.arduino.cc/en/Reference/SoftwareSerial
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see the documentation for details. For SPI communication, use the SPI
library.

Automatic (Software) Reset

Rather than requiring a physical press of the reset button before an upload,
the Arduino/Genuino Uno board is designed in a way that allows it to be reset
by software running on a connected computer. One of the hardware flow
control lines (DTR) of the ATmega8U2/16U2 is connected to the reset line of
the ATmega328 via a 100 nanofarad capacitor. When this line is asserted
(taken low), the reset line drops long enough to reset the chip. The Arduino
Software (IDE) uses this capability to allow you to upload code by simply
pressing the upload button in the interface toolbar. This means that the
bootloader can have a shorter timeout, as the lowering of DTR can be well-
coordinated with the start of the upload.

This setup has other implications. When the Uno is connected to either a
computer running Mac OS X or Linux, it resets each time a connection is
made to it from software (via USB). For the following half-second or so, the
bootloader is running on the Uno. While it is programmed to ignore malformed
data (i.e. anything besides an upload of new code), it will intercept the first few
bytes of data sent to the board after a connection is opened. If a sketch
running on the board receives one-time configuration or other data when it
first starts, make sure that the software with which it communicates waits a
second after opening the connection and before sending this data.

The Uno board contains a trace that can be cut to disable the auto-reset. The
pads on either side of the trace can be soldered together to re-enable it. It's
labeled "RESET-EN". You may also be able to disable the auto-reset by
connecting a 110 ohm resistor from 5V to the reset line; see this forum thread
for details.

Revisions
Revision 3 of the board has the following new features:

e 1.0 pinout: added SDA and SCL pins that are near to the AREF pin and
two other new pins placed near to the RESET pin, the IOREF that allow
the shields to adapt to the voltage provided from the board. In future,
shields will be compatible with both the board that uses the AVR, which


https://www.arduino.cc/en/Reference/Wire
https://www.arduino.cc/en/Reference/SPI
https://www.arduino.cc/en/Reference/SPI
http://forum.arduino.cc/index.php/topic%2C22974.0.html
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operates with 5V and with the Arduino Due that operates with 3.3V. The

second one is a not connected pin that is reserved for future purposes.
o Stronger RESET circuit.

o Atmega 16U2 replace the 8U2.

The Osoyoo UNO Board is 100% Software and Hardware compatible with
Arduino UNO Board, you can get more info from www.arduino.cc. Thanks for
their efforts, it's easier for us to learn Arduino!


http://www.arduino.cc/
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4. OSOYOO Magic I/0 Shield for Arduino V2.0

NOTE: ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD
WHICH IS FULLY COMPATITABLE WITH ARDUINO

Arduino Uno is the most popular Arduino board; however, it is often frustrating when
your UNO board needs connect many sensors and actuators with jumper wires. In
worst cases, wrong connection of wires can burn Arduino board, cause circuit short-
cut fire and make your project become a nightmare.

The purpose of creating the OSOYOO Magic I/0O Shield for Arduino is to help people,
especially beginners to make wire connection simple, convenient and safe.

With the rich Plug and Play(PnP) connectors on the base board, you can connect
standardized OSOYOO sensor/actuator modules with the Arduino Uno through this
shield conveniently!

w INTRODUCTION —_—

This OSOYOO Magic I/O Shield fits standard Arduino UNO compatible board. Itis a
connection bridge between the electronic block module and UNO board. It is has a
build-in motor driver similar to L293/L298, which can provide adjustable power to
inductive loads such as relays, solenoids, DC and stepping motors. It can drive two
channels of DC motors with your Arduino board, controlling the speed and direction
of each one independently.

It extends SPI port, UART, 12C, PWM and analog INPUT pins for Arduino board, so
DIY enthusiasts, interactive designers can quickly attach the modules to the board
for Arduino and accelerate project development progress. An intelligent power
regulator allows you to connect a battery and USB cable simultaneously, and an on-
board voltage switch makes it easy to change the output voltage, making 3.3V or 5V
sensors compatible. With the plug-and-play interfaces, this board simplifies all your
needs for an autonomous robot such as line tracer, obstacle avoidance, maze solver
etc., The shield can be interfaced with 2 motors, 12 digital sensors, 6 analog

sensors, a line array sensor and an ultrasonic sensor (4 pin and 3 pin).
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= FEATURES

— Compatible for Arduino UNO R3, Leonardo R3, Mega2560 R3
— All sockets onboard are XH 2.54mm pitch.

— Motor socket number: 4

— 12C socket number: 1

— RGB socket number: 1

— 4PIN socket number: 4

— Power socket number: 1(DC 5V~12V)

— Software Uart interface number: 1

— Hardware Uart interface number: 1

— Analog input socket number: 6(A0, Al, A2, A3,A4,A5)

— Digital pin socket number : 12 ( D2~D13)

— Motor Driver socket: for OPEN-SMART car chassis
— L LED for D13 pin

-3.3V/5V Operating Voltage Switch

— On-board reset button, power indicator led.

= HAT'S ON BOARD
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L293DD Motor

Motor Interfaces Driver Chip

Motor Direction
& Speed
Control Interface

Software
Uart Interface

Hardware
Uart Interface

RGB Interface
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"
c
«
=
c
2

F

Ultrasonic
Interface

Motor Interfaces

On-board
Reset Button

. Power Interface

. Power indicator led

. L LED for D13 pin

. 3.3V/5V Operating Voltage Switch
. On-board reset button

. Digital Pin Interface

. Analog Pin Interface

. 12C Interface

© 00 N O o b~ W N P

. Software Uart Interface

10. Hardware Uart Interface

11. L293DD Motor Driver Chip

12. 4 Motor Interfaces

13. Motor Direction Control Interface

14. Motor Speed Control Interface

GND/VCC/D5/D4
Interface

Digital Pin
Interface

Power
Interface
Switch

Power
Interface

Easy to plug OPEN-SMART products with XH2.54 socket to this shield and do not

need to pay attention to the connection. So it is great for Training institutions and

visual programming education.

(0 TECHNICAL DETAILS

)

Dimensions82mm x56mm x20mm
Weight G.W 32¢g
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II: Tutorials

Lesson 1: Smart Gate
e OBJECTIVE o

In this lesson, we use OSOYOO mini bricks to make a smart garage gate. When

Ultrasonic detect a car, the gate will open automatically.
(Note: The following construction models are for reference only and are subject to a

ctual construction)

v v
>

A
I IIQE Y I X LIQENee
o 0@

-

0.0
- >

G
7
¥ /
&
] ,

Button Module Basic Board Magic /0 3 pin 20cm PnP cable Thread
x1 for Arduino x 1 Shield for Arduino X1 x1

Servo
x1

NOTE: ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD
WHICH IS FULLY COMPATITABLE WITH ARDUINO
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- HOW TO BUILD —

Before you build an elevator with blocks, please according to the Preparation
before class 2

&,&dl- 'l

':**“fm I i

g’__ T T Iv O 021 SO0 8020 8% i
% 81, 80 J‘-im €10 m
T;;jijm g

Spoze Coong b

- el dninly

Liseier

Note :

1. the color of the building block is subject to the actual product, which does
not affect the use.
2. The color of OSOYOO Magic I/0O board does not affect the installation.

Please visit this link to watch video about Building Blocks:
https://youtu.be/xOFasFBVLAQ



https://youtu.be/xOFasFBVLA0
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Please follow the instruction to build the blocks (Download link:
https://osoyoo.com/picture/Block kit/lessonl/lessonl.pdf)



https://osoyoo.com/picture/Block_kit/lesson1/lesson1.pdf
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o CIRCUIT CONNECTION _—

Connect ultrasonic sensor to D7D8 slot with 4pin PnP cable, Servo to D9 port
as per following picture:
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- HOW TO CODE

Note: In this kit, we use mblock as programming tool, if you want to learnmore about
mblock, please visit preparation before class 1:
https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC from https://mblock.makeblock.com/en-us/download/,

select the download file as per your computer OS type:

¢ 5> ¢ 0 (& mblock I o ® %) On@

i Apps @ Login <osoyoo.c.. € C++DynamicMe.. @ HowtoinstallOpe.. < OpenCVIUSAEfF ... J Amazon Listing Vi. Recreation Registr.. /% Piper Make » | B Other Bookmarks Readin

makeblock | mBlock Educator Community Developer Help v Download ® English v

fi 3 R [ : \
% Chrome browser recommended >> { Code with blocks )\ Code with Python )
- \ 4 5 M

Support Windows/Mac/Linux/Chromebook

mBlock PC version

<
Download for Mac )

>

F o “\‘.
Version: V5.3.5 i\ Download for Windows )

Released: 2021.06.18

cOS 10.12:

Released log >> Previous version >>

Step 2) Download OSOYOO_UNO.mext device file from

https://osoyoo.com/driver/mblock/osoyoo uno.mext



https://osoyoo.com/2021/12/01/preparation-before-class-1/
https://mblock.makeblock.com/en-us/download/
https://mblock.makeblock.com/en-us/download/
https://osoyoo.com/driver/mblock/osoyoo_uno.mext
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Step 3) Run the mBlock PC software by double click the lovely Panda icon.

you will see mBlock Ul as following picture. Please delete the default device

CyberPi by click the cross in the red circle.

®0e

makeblock | mBlock ®. & File & Edit

ann
]
wum

00

Devices Sprites Background

How to use device?

mBlock v5

= save Publish

Untitled

=] @B play hi v until done
Audio
OB play hivw
=]
LED
7B start recording
-]
Displa
Y Q7B stop recording
-=:]
Motion @B play recording until done
Sensing
OB play recording
=]
Sensing
@B play note @ for @ beat
.
LAN OB play snare v for @ beat
. ]
Al @B increase audio speed by @ %
B
1oT @B set audio speed to m %

@& €8 audio speed
&/

Fuante

Step 4) Drag and Drop osoyoo_uno_mext file (downloaded in Step 2) to mBlock

software as following:

makeblock | mBlock ®. & File & Edit

> Courses

°
Looks
-
(63 souna
@
Events
Control set color v effect to
onmls OO
=
) clear graphic effects
Devices Sprites  Background  Sensing
. Drag and Drop 0soyoo_uno.mext
backdrop number v s sl
Operators.
0@ [ Downlogfls
<L i £330 5D E= Q search
Eavoriay Size Kind Date Added
@ Airbrop %) osoyoo-motor.pdf 17KB  Adobe..cument  Jul15, 2021 at 3:20 PM
Bt @ osoyoo-motor 145KB  Micros..(docx)  Jul 15,2021 at 3:22 PM
= 0SOY00-Logo.png 11KB  PNGimage Jan 29, 2021 at12:39 PM
# Applications = osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads = osoyoo-kitipg 263KB  JPEG image Mar 31, 2021 at 12:04 AM
(4] 0soyoo-icon 3KB  PNGimage Feb 26, 20212t 1:49 AM
Clood % 0s0y00-esp8266.jpg 60KB  JPEG image Dec 19, 2020 at 12:56 PM
& iCloud Drive O = osoyoo-bannerjpg JPEG image Jan 29, 20212t 12:43 PM
B Desktop et il PNG image Feb 8, 2021 at 2:14 PM
B osoyoo_uno.mext mext ) 4, 2021 at 9:52 AM
[ Documents Y 108KB  mext Jul 27, 2021 at 10:56 PM

Now you will see a new device firmware in mBlock, see following picture:
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makeblock | mBlock ®, & File % Edit

Light

Action

Sensor

Show

o=

o0

Devices Background

N
’

Sprites Sound

Pin

serial por

Data

23]

Connect your device
How to use device?
®
Events

Untitled

@ save Publish
LED pin @) HIGH v

LED pin (@ analog value EED

Lep ree pin () €@ @ R €5

Now you will see a new device firmware in mBlock, see following picture:

Now mBlock software and OSOYOO_UNO device firmware have been

successfully installed in our PC!

Now we will show you how to use blocks to turn above idea into reality.
Step 1: Click Control, then Drag and drop Forever block to programming

area as following:

= m o0
Devices Sprites Background Sound E
Pin
=
Upload serial por
o usedovicer | @
How to use device P m
@
& repeat until
Events
.E L
Operatort

(] Upload Variables

()
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Step 2: Click Events, add when Arduino Uno starts up block to the top:

Light m
. when space v key pressed

Action

Sensor when Arduino Uno starts up U BT R
. forever
Show

when | receive messagel v
| Sound broadcast messagel v
. broadcast messagel v and walt
Pin
serial por

when Arduino Uno starts up
forever

if
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Step 4: Click Operator category, then add < 50 block into if else block
condition area, change the value from 50 to 15 as following:

10

—

when Arduine Uno starts up

forever

ot @ o
length of

Step 5: Click Sensor category, add read ultrasonic sensor block into <15
block, change trig pinto 7 , echo pin to 8 as following:

F" read ultrasonic sensor trig pin o echo pin °

Show
2 a Read DHT11 v Sensor Pin o Temperature v -
)
= when Arduino Uno stan. 4
Sound T
forever
® -
Pin echo pin Q < G then
\_/
serial por n Read Light Sensor Analog Pin o

. Read Sound Sensor Analog Pin
o
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Step 6: Click Action category, add two pcs set servo pin blocks into if else
block, change angle as value to 20 and 90 as following:

[} Move Forward at Speed @

D Move Backward at Speed @

[_} Turn Right at Speed @

Sound

. n Move Forward at Speed @ for

if E“ read ultrasonic sensor trig pin o echo pin o < G then

u set servo pin o angle as @
n Move Backward at Speed @ for fise
u set servo pin o angle as @

n Turn Right at Speed @ for o

n Turn Left at Speed @ for o s
®

Control

Operator:

u set servo pin o angle as @
Now we have completed the block programming. The final blocks look like

following:

when Arduino Uno starts up

forever

if [® 4 read ultrasonic sensor trig pin o echo pin o < @ then

E set servo pin o angle as @

else

E set servo pin o angle as @

Upload the program to Arduino

1) you need click the Connect button in the bottom of the mBlock software,
you will see a USB window pop up,
2) select Show all connectable device check box , then a device drop-
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down menu will show up,
3) select your Arduino port from device drop-down menu
4) click Connect button to connect your PC to Arduino

how all connectable devices

/dev/tty.usbmodem14101 3

< Connect

« Please make sure the USB cable is

properly connected to the device

« Please make sure the device to be
connected is turned on

« Only one device can be connected ata
time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5) After you PC is connected to Arduino UNO board, please click Upload
button in the bottom of your software, then the code will be uploaded to
Arduino UNO board:
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o =m 2 Q@ ™

Devices Sprites Background Sound
R o
i Fin

) L]
Firmware... .
ial

o Upload senal pon
add i .
How to use device? Data

®

ot
@3 Setting

extension

[ HOW TO PLAY.
When your car arrives the gate front and is detected by ultrasonic sensor, thegate

will open. When the car passes the gate, the gate will close automatically. (Note:
The following construction models are for reference only and are subject to
actual construction)

0004 o) [

https://osoyoo.com/picture/Block kit/lessonl1/1-5.mp4
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Lesson 2: Elevator

OBJECTIVE

The OSOYOO building bricks is mechanically compatible with leading building
bricks. In this lesson, we will use OSOYOO Bricks to build an elevator and
use OSOYOO electronic sensor module blocks to control it. When you press
the push button, the elevator will be up; and when release, the elevator will be
down. (Note: The following construction models are for reference only
and are subject to actual construction)

PARTS & DEVICES

Please prepare the following parts to complete this project
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Servo Button Module Basic Board Magic /O 3 pin20cm PnP cable Thread
x1 X1 for Arduino x 1 Shield for Arduino x1 %1

NOTE: ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY
BOARD WHICH IS FULLY COMPATITABLE WITH ARDUINO

- HOW TO BUILD

Before you build an elevator with blocks, please according to the Preparation
before class 2
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Note :

1. the color of the building block is subject to the actual product, which does
not affect the use.
2. The color of OSOYOO Magic I/0O board does not affect the installation.

Please visit this link to watch the video about Building Blocks:
https://youtu.be/J5FtYQJiEKS

JIY Programming Kit for Arduino Lesson 2 Part I: Building Block (Y 2
Watch later  Share

(.VL‘IZD (R o . . R 3
» ] '
T : [ ¥ )

Watch on €3 YouTube

Please follow the instruction to build the blocks (Download link:
https://osoyoo.com/picture/Block Kkit/lesson2/lesson2.pdf)



https://youtu.be/J5FtYgJiEKs
https://osoyoo.com/picture/Block_kit/lesson2/lesson2.pdf
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block with control boards
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o CIRCUIT CONNECTION

Connect push button to D2 port with 3pin PnP cable, Servo to D9 port as per
following picture:

2.0

Push Button

osdvao

agic 1/0 Shiel

D13 D12 D11 D10
0s 06 D12 DIIDI DO P13 @ D122 ® DIt @ DO @ 09
|[ [ [ [ [ [: V¢ ® yec ® vec © veo ®  voo
5
@ gp ® e ®  ow © GND.
ENA ENB IND IN2 IN3 IN&

RGB D7D8 D4D5 I2C A0 A1 A2 A3
(=]

2]

VCC GND D2 D3

VCC GND RX TX

°
S - =3 =
: S . 2 5 e <o B
UART 11, @ = ¢ S.e .o Tie Ene Jne g ® 3 g
® S e S 9@ S e 280 8 e goe e [
® o b g o Hie B S e © o a
13 o <] S - = ® z z © 2 2 2
2 o © © o o o
GND'e 2 e 2 ®
o 2S¢ 2 g e
(] ° @ o
b e R & e m ANALOG
o
szgé’%svenn\m 012345
b L E v
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= HOW TO CODE

Note: In this kit, we use mblock as programming tool, if you want to learn moreabout
mblock, please visit preparation before class 1:
https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC from https://mblock.makeblock.com/en-us/download/,

select the download file as per your computer OS type:

¢ > ¢ 0 (a mblock / o H %) 0@

i Apps @ Login<osoyoo.c.. & C++DynamicMe.. @ HowtoinstallOpe.. < OpenCVHMMEF ... . Amazon Listing Vi... Recreation Registr... /% Piper Make » | B3 Other Bookmarks Readin

makeblock | mBlock Educator Community Developer Help v Download ®English v

y Chrome browser recommended >> ( Code with blocks ) Code with Python )

\ \ /
L % A

Support Windows/Mac/Linux/Chromebook

mBlock PC version o N\ 7/

Version: V5.3.5 \\ Download for Windows ) ‘\\ Download for Mac
: V5.3. %

Released: 2021.06.18 3

Released log >> Previous version >>

Step 3) Run the mBlock PC software by double click the lovely Panda icon. You will
see mBlock Ul as following picture. Please delete the default deviceCyberPi by click

the cross in the red circle.


https://osoyoo.com/2021/12/01/preparation-before-class-1/
https://mblock.makeblock.com/en-us/download/
https://mblock.makeblock.com/en-us/download/
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o0 ® mBlock v56
makeblock | mBlock ®. & File & Edit Untitled & save

-] 7B play hi v until done
Audio
OB play hivw
-]
LED
@8 start recording
-]

Display
&8 stop recording

-]
- 878 play recording until done
ra | g Riay 9
o) (= m Q00 % pa ecordngun done
sing

y O°B play recording
Devices Sprites Background ]

s Sensing
O 878 play note @ for @ beat

.2 =8
@:@ LAN OB play snare v for @ beat
\
o .. =

Al

2°B increase audio speed by @ %o

Connect your device

add

How to use device? OB set audio speed to
)

E°B audio speed

Step 4) Drag and Drop osoyoo_uno_mext file (downloaded in Step 2) tomBlock

software as following:

mBlock v5.3.5

Untitled & save Publish > Courses

Looks
(&3
- next backdrop

r -l [ aus Control set color v effect to
0% il | o o O

Devices Sprites Background  sensing
® Drag and Drop osoyoo_uno.mext
° backdrop number v i e armer
Operators
[ NN ] Is
[ <[> ] 1 = [ Q search
Favorites Name size Kind Date Added
@ AirDrop /%) osoyoo-motor.pdf 17KB  Adobe...cument Jul 15, 2021 at 3:20 PM

@ osoyoo-motor 145KB  Micros..(docx)  Jul 15, 2021 at 3:22 PM

Recents

= 0S0Y00-Logo.png 11KB  PNG image Jan 29, 2021 3t 12:39 PM
#; Applications = osoyoo-kit.png 485KB  PNG image Sep1, 2020 at 12:01 PM
© Downloads =1 osoyoo-kit.pg 263KB  JPEG image Mar 31, 2021 2t 12:04 AM
(4] 0soyoo-icon 3KB  PNGimage Feb 26, 2021 at 1:49 AM
icloud 13 0s0y00-espB266.pg 60KB  JPEGimage Dec 19, 2020 at 12:56 PM
& icloud Drive O = osoyoo-bannerjpg JPEG image Jan 29, 2021 t 12:43 PM
114 P
=g ® _PNG image Feb 8, 2021 at 2:14 '
[§ Documents 108KB  mext Jul 27,2021 at 10:56 PM
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Now you will see a new device firmware in mBlock, see following picture:

mBlocl

[ X=N )
makeblock | mBlock ®. & File & Edit Untitled & Save Publish
®
Light
. LED pin o analog value @
Action
-
& B epreoin @) @ @ R €
Sensor
anaz 0O ™
Devices Sprites Background Sound
’ o
m . G , Pin
| ’ €A
i % <@
% Qﬂ serial por
e ° Connect your device
Al add .
Data
R How to use device?
Ay
I Events

Now mBlock software and OSOYOO_UNO device firmware have beensuccessfully

installed in our PC!
Now we will show you how to use blocks to make our Oscillating Pedestal Faninto

reality.
Step 1: Click Control, then Drag and drop Forever block to programming
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area as following:

. wait o seconds

|
\
Light |
\
\

SIEILNE 7Q°

Devices Sprites Background
= x
. Pin
Firmware.. | — ‘
@ \
° Upload sl por ‘
ol How to use device? D,,a !
\
@ |
Events |
|
|
71 \
| |
® \
Operator: i
\

when clicked

when space v key pressed

when Arduino Uno starts up

forever

when | recelve messagel v

I Sound broadcast messagel v
. broadcast messagel v and walt
Pin

serial por

Step 3: Click Control, drag if else block to forever loop,
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when Arduino Uno starts u
. wait o seconds i

Light forever

o
Sound
®)
Pin
O
serial por
>

Step 4: Click Sensor, Add Button Pressed block to if condition area, changePin

if

number to 2:
o
Light

1
"Bl () Read DHTI v Sensor Pin )

o | RS

S?id Read Potentiometer Sensor Analog ||

Step 5: Click Action, then drag set Servo Pin block to if else block as following:
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iy —

@ D Move Backward at Speed @
g —
Sensor )

°
Show

Sound 1} a7

. ﬂMove Backward at Speed@for

o EEEEEERTT /i —r—y- o
® b n— w @ ds.

[gta D Turn Left at Speed @ for o o
[’f"}
2

® bl - 7 S
ol i = -crvo v @) anote o €D

Now all the programming blocks have been completed! From above picture, thelogic is
pretty straight forward:

When Arduino is started, computer will enter a dead loop which will check the button
status, when button is not pressed, the servo will stop at original position(in my servo 0
degree) and elevator is in the ground, when button is pressed, the servo arm will rotate
from O degree position to 180 degree position and theelevator is lifted to the air.

Step 6: Upload the program to Arduino

1) Please connect your Arduino board to your PC with USB cable firstly. Then click the
Connect button in the bottom of the mBlock software, you will see a USB window pop
up,

2) select Show all connectable device check box, then a device drop-down menu will
show up,

3) select your Arduino port from device drop-down menu

4) click Connect button to connect your PC to Arduino

95
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ow all connectable devices

/dev/jtty.usbmodem14101 3

« Please make sure the USB cable is
properly connected to the device.

« Please make sure the device to be
connected is turned on

« Only one device can be connected at a
time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5) After you PC is connected to Arduino UNO board, please click Upload button in the
bottom of your software, then the code will be uploaded to UNOboard:

@
- 00 -

Devices Sprites Background Sound

Pin
-_——
®
Upload

serial por
How to use device? [gta

@ -

-
Disconnect ) Ooperator
../'

—_——— +
(€3 setting ) -

extension

)
(&
'\..
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HOW TO PLAY

Now power UNO board via USB cable, the Arduino will start to work and elevator is in
the ground. Press the button on D2, your elevator will be lifted, when you release the
the button, the elevator will go back to the ground. (Note: The following construction

models are for reference only and are subject to actual construction)

0004 o) [ 3

https://osoyoo.com/picture/Block kit/lesson2/4.mp4



https://osoyoo.com/picture/Block_kit/lesson2/4.mp4

https://osoyoo.com/?p=44354

Lesson 3: Oscillating Pedestal Fan

= OBJECTIVE -
The OSOYOO building bricks is mechanically compatible with leading buildingbricks.
In this lesson, we will use OSOYOO Bricks to build an Oscillating Pedestal Fan. (Note:

The following construction models are for reference only and are subject to

actual construction)

e PARTS & DEVICES e
Please prepare the following parts to complete this project

‘; \3."01-)-0 M
".\O}‘. = R
< N
L024 Xo44 X044 FO57

B1 13 B107 T040
x4

o e O

P021 x6 2101 x4 Button Module x1 2005%6

Y L LSS
Y L

PO11 X28 Psi1 %12

gt

Servo X1 Magic /0
v Motor x1 Basic Board for Arduinox 1 Shield for Arduino 3pln10cv;|§nl’ cahls 3pn 20c1:(1 :nPcable

FO57 x4

NOTE: ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY

BOARD WHICH IS FULLY COMPATITABLE WITH ARDUINO
58
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- HOW TO BUILD —

Before you build an elevator with blocks, please according to the Preparationbefore

class 2

-“ vwmeg;z.‘-"ﬁ*_'i—r_
,; TG

"_—“TM'

1o]®1®)

Note :

1. the color of the building block is subject to the actual product, which does not
affect the use.

2. The color of OSOYOO Magic I/0O board does not affect the installation.

Please visit this link to watch video about Building Blocks:
https://youtu.be/kxr5pzBB_G8
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O Building Block DIY Programming Kit for Arduino Lesson 3 Part |: Building Block U ~»
Watchiater  Share

=
2 SEA LD K

Y

pr T @il *,L’Q—A

Watch on (&3 YouTube

Please follow the instruction to build the blocks (Download link:

https://osoyoo.com/picture/Block kit/lesson3/lesson3.pdf)
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o CIRCUIT CONNECTION e

Connect wires as per following picture:
Motor(red) to L1 or L2

Push Button to D2 port

Servo(grey) to D9 port

2 “m D7 D6 D5 D4 D3

Ble e Blo e fle B Push Button
E; Ve @ V& @ V& @ Ve @ VO
N0 © G0 © OO o e
2 D13 D12 D11 D10
ps ps o2 o109 D0 23 @ 0122 @ Diie OO e 09
I[[[[[[ vee © yoc ® vec O vee
5
o @ oo ® o ® oo ®  aw
ENA ENB INT IN2 IND ING

RGB D708 D4D5 I2C A0 Al A2 A3
e

VCC GND D203

VCC GNDRX TX

]

c
>
2
3
=]
GNDVCC A0
L I I J
GNDVCC A
L B N
GNDVCC A2
00
GNDVCC A3
® 0o
GNDVCC A4
o0
GNDVCC AS
® o0

GNDVCC D5 D4

@ @
2l =] el
[} [} []
° ° e
R

g SCLSDA VCC GNI

L NALOG

o A
ASYGNDVin 0 12 3 45

IOREF
RST

o
)
.
A
ST g
NC

[

S HOW TO CODE o

Note: In this kit, we use mblock as programming tool, if you want to learnmore
about mblock, please visit preparation before class 1:
https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC from_https://mblock.makeblock.com/en-

us/download/, select the download file as per your computer OS type:


https://osoyoo.com/2021/12/01/preparation-before-class-1
https://mblock.makeblock.com/en-us/download/
https://mblock.makeblock.com/en-us/download/
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¢ > ¢ 0 (& mblock /i D H %)l O N (L]
i Apps @ Login<osoyoo.c.. € C++DynamicMe.. @ HowtoinstallOpe.. < OpenCVAUMfE .. . Amazon Listing Vi.. Recreation Registr.. J Piper Make » | B Other Bookmarks Readin
kaeblOCk | mBIock Educator Community Developer Help v Download ® English v
( 2 N ( " \
% Chrome browser recommended >> { Code with blocks ¥\ Code with Python )
& /

Support Windows/Mac/Linux/Chromebook

mBlock PC version

!
Download for Mac )

7 "N\
| Download for Windows )
sl

Version: V5.3.5 X

Released: 2021.06.18

in10 (64-bit recommeng 08 10.12:

Released log >> Previous version >>

Step 2) Download OSOYOO_UNO.mext device file from
https://osoyoo.com/driver/mblock/osoyoo _uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon.
you will see mBlock Ul as following picture. Please delete the default device

008 mBlock v5
makeblock | mBlock ®. & File % Edit Untitled ~EE  Publish
.
Audio
u
e
L]
8 start recording
-]
Display

E°B stop recording

=]

i.i _:‘u l. . o ° Motion 7B play recording until done
i HH )
Sensing

@B play recording

Devices Sprites Background =]

= Sensing

Q @78 play note @ for @ beat
e =
@”Q LAN OB play snare v for @ beat

8B increase audio speed by @ %

o

o
a
a
=

How to use device? 6T OB set audio speed to @ %

7B audio speed

Step 4) Drag and Drop osoyoo_uno_mext file(downloaded in Step 2) to
mBlock software as following:


https://osoyoo.com/driver/mblock/osoyoo_uno.mext

https://osoyoo.com/?p=44354

-

mBlock v5.3.5

makeblock | mBlock ®. &iFile & Edit Untitled & save

RGN o o R sct color v efrect to @)

-
clear graphic effects
Devices Sprites Background Sensing
. o = Drag and Drop osoyoo_uno.mext
SEAER) SERIHe Y to this area
Operators

oo @ [ Downl
| <[> ] S =1 -2 £ Bl K= Q Search
Favorites size Kind Date Added

@) AirDrop ) osoyoo-motor.pdf 17KB  Adobe..cument  Jul 15, 2021 at 3:20 PM

- T osoyoo-motor 145KB  Micros..(docx)  Jul 15,2021 at 3:22 PM

Recents g

= 0S0Y00-Logo.png 11KB  PNG image Jan 29, 20213t 12:39 PM
# Applications = osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads == osoyoo-kit.jpg 263KB  JPEG image Mar 31, 20212t 12:04 AM
|4 | osoyoo-icon 3KB PNG image Feb 26, 2021 at 1:49 AM

icloud |5, 0soyoo-espB266.jpg 60KB  JPEG image Dec 19, 2020 at 12:56 PM

D iCloud Drive O = osoyoo-banner.jpg JPEG image Jan 29, 2021 at 12:43 PM

5 Desktop PNG image eb 8, 202 at2:14 P '

[ Documents

Now you will see a new device firmware in mBlock, see following picture:

00 mBloc}

makeblock | mBlock ®. & File % Edit Untitled & save

s
Light

LED pin o analog value @

@ B eo ree pin @) €@ @ R €5
Sensor
ol=ml= Q@

Devices Sprites Background

Sound
' L) Pin
[ L0
%, ®
‘. serial por
Connect your device .
Data
How to use device?
@
Events

Now mBlock software and OSOYOO_UNO device firmware have been
successfully installed in our PC!

Now we will show you how to use blocks to make our Oscillating Pedestal Fan
into reality.
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Step 1: Click Control, then Drag and drop Forever block to programming area
as following:

. wait ° seconds

Light

o= m s Oo

Devices Sprites Background Sound
Pin
Flrmware .
serial por.

Upload

add "
How to use device? Data w

@ | P
Events
=
g1

Variables

Step 2: Click Events, add when Arduino Uno starts up block to the top:

1

& B when clicked
|

when space v key pressed

EEUEN A when Arduino Uno starts up

Shaw
when | recelve messagel
o

broadcast messagel v and walt

Action

when Arduino Uno starts up

forever

PIn

D

P°f 1
|
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Step 3: Click Control, drag if else block to forever loop,

. when Arduino Uno starts up

Light forever

if

: m g : ©»
@ io [® 0 0 {0

Step 4: Click Sensor, Add Button Pressed blocks to if condition area,
change Pin number to 2:

. Read Button Pin o 2 when Arduino Uno starts up

Light forever
. Button Pressed Pin e ? - Ky Button Pressed Pit o ? _then
Action

| FA‘ read ultrasonic sensor trig pin o
1
{ ;] Read DHT11 v Sensor Pin o

| N

Sot-md Read Potentiometer Sensor Analog

Step 5: Click Action , then drag Move Left Right Speed block, set Servo
Pin blocks, and Stop Moving blocks as following:
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. D Move Forward at Speed @

Light
.
[2) Tum Right at Speed () Forward Left Speed @@ Right Speed €& )
S
AR Lq set servo pin o angle as @ 1 1
. [2) Tum Left at Speed @ [¢f set servo pin e angle as @ 12
Show

‘i set servo pin o angle as @,\ 13

QU

u set servo pin o angle as t@ 15
g [2) Move Backward at Speed ET9) for @I sec Lad set servo pin o angle as € 16

. n Tum Right at Speed @ for o sec D Stop Moving

serial por

Ega O Tum Left at Speed for o

ont!ol I H set servo pin ° angle as @

extension

Step 6: Click Control, then add 6 pcs wait block under each set servo pin
block, change wait time to 0.2 seconds

D Forward Left Speed o Right Speed @
u set servo pin e angle as @

u set servo pin o angle as @
ﬂ set servo pin 6 angle as @

u set servo pin e angle as @

u set servo pin o angle as @

u set servo pin o angle as @

D Stop Moving

extension
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Now all the programming blocks have been completed! From above picture, thelogic
is pretty straightforward:
When Arduino is started, computer will enter a dead loop which will check the
button status, when button is pressed, the Fan will rotate at speed 150, at the same
time servo will oscillate from 60 degree position to 140 degree position. Each
location will stop 0.2 seconds.
When you release the button, the servo and fan will stop after a short time.
Step 7: Upload the program to Arduino
1) you need connect your Arduino board to your PC with a USB cable first. Then
click the Connect button in the bottom of the mBlock software, you willsee a USB
window pop up,
2) select Show all connectable device check box , then a device drop-down
menu will show up,

3) select your Arduino port from device drop-down menu

4) click Connect button to connect your PC to Arduino

2

I Pwow all connectable devices

/dev/tty.usbmodem14101 3

< Connect

« Please make sure the USB cable is

properly connected to the device.

« Please make sure the device to be
connected is turned on

« Only one device can be connected at a
time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5)After you PC is connected to Arduino UNO board, please click Upload
button in the bottom of your software, then the code will be uploaded to
Arduino UNO board:
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o =imE Q@

Devices Sprites Background Sound
xX
. o
e
. [ ]
Firmware. .. .
ial

o Upload senal por
add P .
How to use device? Data

@ Contral
o

(6’? Disconnect ) Operator!

( @ Setting )

extension

HOW TO PLAY

Now turn on the power switch in the Magic board, the Arduino will start towork.
Press the button on D2, your fan begins to rotate and servo start tooscillate. When
you release the button, fan and servo will stop moving. (Note: The following

construction models are for reference only and are subject to actual

construction)

https://osoyoo.com/picture/Block kit/lesson3/4.mp4
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Lesson 4: Spinning Ball
e o OBJECTIVE S

In this lesson, we use OSOYOO mini bricks to make a Spinning Ball Toy. (Note: The

following construction models are for reference only and are subject to actual

construction)

e PARTS & DEVICES
Please prepare the following parts to complete this project.

A024
x4

z101
X2

= é'
Y7
&
Servo Button Module Basic Board Magic /O 3 pin20cm PnP cable Thread
X1 for Arduinox 1 Shield for Arduino x4 *1

x1
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A_050 ‘ 1: 1
POPRPPOPPRPOOPYP
(O303050303050202050505)

AO05S

—_——— 1. 1
PPRPPOODOOP P
(O30205050505050503050%)
A080

e sem——— 1. 1
PPRPPOODOOP P
(O302050805050505030503)

= HOW TO MAKE
Before you build an elevator with blocks, please according to the Preparation
before class 2
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| IeI®®) ©

Note :

1. the color of the building block is subject to the actual product, which
does not affect the use.
2. The color of OSOYOO Magic I/0O board does not affect the installation.

Please visit this link to watch video about Building Blocks:
https://youtu.be/PoTajLijL Bg

Please follow the instruction to build the blocks (Download link:
https://osoyoo.com/picture/Block kit/lesson4/lesson4.pdf

e
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w CIRCUIT CONNECTION

Connect Motor to L2

o
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= HOW TO CODE _—

Note: In this kit, we use mblock as programming tool, if you want to learn more
about mblock, please visit preparation before class 1:

https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC from https://mblock.makeblock.com/en-

us/download/, select the download file as per your computer OS type:

¢ > ¢ 0 (a mblock / EEROEEX |

# Apps @ Login <osoyoo.c.. € C++Dynamic Me.. @ How tolnstall Ope.. < OpenCVHUSi#fE .. .\ Amazon Listing Vi.. Recreation Registr.. J* Piper Make » | B3 Other Bookmarks Readin

makeblock | mBlock Educator ~ Community ~ Developer  Help~  Download ©English v

Y Chrome browser recommended >> \ Code with blocks \ Code with Python )
o W i A

Support Windows/Mac/Linux/Chromebook

mBlock PC version

Version: V5.3.5
Released: 2021.06.18

o
Download for Mac )

7 RNY 4
( Download for Windows ) \ )

macOS 10.12:

Released log >> Previous version >>

Step 3) Run the mBlock PC software by double click the lovely Panda icon. you
107
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https://mblock.makeblock.com/en-us/download/
https://mblock.makeblock.com/en-us/download/

https://osoyoo.com/?p=44354

will see mBlock Ul as following picture. Please delete the default device
CyberPi by click the cross in the red circle.

mBlock v5

& File & Edit Untitled

makeblock | mBlock

=] @B play hi v until done
Audio
& ] W
LED
-
B start recording
Displa
Y &8 stop recording
B
< 7B play recording until done
o mm & Q@ Moo £ oy recorang i dore
Sensing
. OB play recording
Devices Sprites Background e
= Sensing
\ &8 play note @ for @
Q. b ) -]
@’!@ LAN OB play snare v for @ beat
«b =

@B increase audio speed by @

Connect your device
add
.}
How to use device? loT OB set audio speed to @ %
C" B audio speed
o
Fuante

Step 4) Drag and Drop osoyoo_uno_mext file(downloaded in Step 2) to mBlock

software as following:

mBlock v5.3.6

B save EEIEEY
switch backdrop to  backdropl v

makeblock | mBlock ®. & File & Edit Untitled

@ Courses

Looks
-
Sound
next backdrop
@
Events
au ontrol set color v effect to
cum s QQ o~ K]
-—
. 0
Devices Sprites Background  sensing
T 2 Drag and Drop osoyoo_uno.mext
ackdrop number v o i amar
Operators
[ _NeN ) {81 Downlo:
<) | EUDD:' L. Bl K= Q Search
Favorites Name Size Kind Date Added
@ Airbrop 2 osoyoo-motor.pdf 17KB  Adobe..cument  Jul 15,2021 at 3:20 PM
B Recents @ osoyoo-motor 145KB  Micros..(.docx)  Jul 15, 2021 at 3:22 PM
= 0SOY0O-Logo.png 11KB  PNG image Jan 29, 2021 at 12:39 PM
7 Applications = osoyoo-kit.ong 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads = osoyoo-kit.ipg 263KB  JPEG image Mar 31, 2021 at 12:04 AM
4] osoyoo-icon 3KB  PNGimage Feb 26, 20213t 1:49 AM
iCloud |5/ 0S0y00-e5p8266.jpg B60KB  JPEG image Dec 19, 2020 at 12:56 PM
D iCloud Drive 1o} = 0s0yoo-banner.jpg JPEG image Jan 29, 2021 at 12:43 PM
[ Desktop JEREYED DS PNG image Feb 8, 2021 at 2:14 PM
B osoyoo_uno.mext 7.7 ME e Aug 4, 2021 at 9:52 AM
[H Documents gy = 108KB  mext Jul 27, 2021 at 10:56 PM

Now you will see a new device firmware in mBlock, see following picture:
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|00 mBloct

makeblock | mBlock ®, & File & Edit Untitled = save
0
Light

O LED pin (@) analog value
i Action
L |
@ B epraepin ) €@ @ R €3
Sensor

Show
glnm s Q@
Devices Sprites Background Sound
] e.2 Pin
Firmware @z@ .
° .‘ serial por
Connect your device
add : .
Data
How to use device?
@
Events

Now mBlock software and OSOYOO_UNO device firmware have been
successfully installed in our PC!

Now we will show you how to use blocks to make our Oscillating Pedestal Faninto
reality.

Step 1: Click Control, then Drag and drop Forever block to programmingarea as

following:

. wait o seconds

Light

fe3 °
r1 Action

. F

Sensor
clamls QQ ™
4
Devices Sprites Background Sound
Plr\
Frmv are
senalpm

L How to use device?

repeat until
Evenls
Operator:
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Step 2: Click Events, add when Arduino Uno starts up block to the top:

Light when | | clicked
. when space v key pressed
Action

when Arduino Uno starts up when Arsinc o Siarts tp

Show '
when | receive messagel v
[ Sound broadcast messagel v

. broadcast messagel v and walt
Pin :

forever

Step 3: Click Action , then drag Backward left speed 100 to Right speed 100
blocks to forever block as following:

Light [:) Tum Right at Speed

[3] Tum Left at Speed @
®

LS (] Move Forward at Speed @) for @) s

I

[ Backward Left Speed (D) Right Spee i @) ’

c1| (= | | g ° o Show [) Move Backward at Speed for @@ sec

Devices Sprites Background Sound [ Tum Right at Speed = o . it @
’ ®
i .3 LN () Turn Left at Speed for @) sec
Firmware.., €2
.: ®
o oo e ([
Connect your device
add X .
Data
How to use device? el set servo pin o angleas @
Events
[ Forward Left Speed (@) Right Speed
= T
¢’ Connect 3 ST @
S ‘ n Backward Left Speed @ Right Speed .

4
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Then change the Backward left speed 100 to Right speed 100 to Backwardleft
speed 100 to Right speed 0.

Now all the programming blocks have been completed!

. O Move Forward at Speed @

. D Move Backward at Speed

>
a
(-2
=]
3

‘ D Turn Right at Speed @

sor

D =) Tum Left at Speed

[] Move Forward at Speed @ for

w
@
=
(=]

w

Sound

P. D Move Backward at Speed (@t for
in

@

serial por

[gta B Tum Left at Speed @ for “ S

[2) Tum Right at Speed () for @)

Events E Stop Moving

Upload the program to Arduino

you need connect your Arduino board to your PC with a USB cable first. Then click
the Connect button in the bottom of the mBlock software, you willsee a USB
window pop up,

select Show all connectable device check box , then a device drop-downmenu
will show up,

select your Arduino port from device drop-down menu

click Connect button to connect your PC to Arduino

[EY
=
=
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2

I Fhow all connectable devices

/dev/tty.usbmodem14101 3

4

« Please make sure the USB cable is
properly connected to the device.

« Please make sure the device to be
connected is turned on

« Only one device can be connected at a
time in this version.So connecting this
device will lead to the disconnection of
the previous one,

After you PC is connected to Arduino UNO board, please click Upload button in the

bottom of your software, then the code will be uploaded to ArduinoUNO board:

@
- o0 -

Devices Sprites Background Sound

e .

serial por
Upload pa
How to use device? I
. Data

@ Co r-nral
P —— e [

4 Y
(&2 Disconnect | | Operator
e S

': 83 Setting :' 7 7
HOW TO PLAY -
Now turn on the power switch in the Magic board, the Arduino will start to work.
(Note: The following construction models are for reference only and are
subject to actual construction)

[EY
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https://osoyoo.com/picture/Block kit/lesson4/1-5.mp4

[EY
=
w


https://osoyoo.com/picture/Block_kit/lesson4/1-5.mp4

https://osoyoo.com/?p=44354

Lesson 5: Tower crane
e OBJECTIVE -
In this lesson, we use OSOYOO mini bricks to make a tower crane. (Note: The

following construction models are for reference only and are subject to

actual construction)

FO57
x6 X4 *x6 *x10 x72 X6 X2
\/
Servo Button Module Basic Board Magic /0 3 pin20cm PnP cable Thread
Shield for Arduino x1 x1

x1 X1 for Arduino X 1
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A050
—_— 1: 1

PPPPOOOOPPP Y

OO0505020805030209050%)

AO05S

_ 1: 1
PPPPOOEPPOOP
O205050505050202050509)
A080 1. 1
PPPPOOEPPOOP
O205050502020505030508)

NOTE: ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY
BOARD WHICH IS FULLY COMPATITABLE WITH ARDUINO

= HOW TO MAKE

Before you build an elevator with blocks, please according to the Preparation
before class 2

=
=
(6]
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BOOTO

Note:

1. the color of the building block is subject to the actual product, which does
not affect the use.

2. The color of OSOYOO Magic I/0 board does not affect the installation

Please visit this link to watch video about Building Blocks:_
https://youtu.be/XoR6yXXqTtM

Please follow the instruction to build the blocks (Download link:
https://osoyoo.com/picture/Block Kkit/lesson5/lesson5.pdf )
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= CIRCUIT CONNECTION e

Connect the IR receiver module to D2 port, plug arm motor to L1 port, plug crane

cable servo to D9 as following:

D7 D& D5 D4

V2.0

e u
7. g D .g D05 g (THN 0 o

i
L D
u
EB- [ e e Ife e I
oo o oo © oo ° oo ° oo
5 D13 D12 D11 D10

ps pe D12 O1Os D0 P @ 12 @ o1 e 010 @ 09

gic1/0 Shi

3 = r vee o ° G @ ﬁ
s = I[ [ L [ [: [ veo veo oo vee
g E) o ® oo ® o ® a0 e
s ‘Z’ ENA ENB INT INZ IND ING
o S RGB D7D8 D4D5 I12C A0 A1l A2 A3
> > o e
o >e Be 50 Je e Le e 32 2
UART = o 8 S g o o o
120 S5 B o S e 80 S e S0 e g g
3 e 86 S o 5§ % e 2ie Fo g * 2 2
G'e S'e 2'¢ e = =
& & 2 =
413 RS PWR L ~
) < = ANALOG
m%e:s:,venovm 012345
L J LN

RST

[

e HOW TO CODE
Note: In this kit, we use mblock as programming tool, if you want to learn more about

mblock, please visit preparation before class
1: https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) If you haven't install mBlock software in your PC, please read Lesson 1,

download and install the software.

¢ > C { (@ mblock / OB %)l O n@

i Apps @ Logincosoyoo.c.. € C++DynamicMe.. @ HowtolnstallOpe.. < OpenCVIUEfE-.. K Amazon Listing Vi.. Recreation Registr..  J* Piper Make » | E5 Other Bookmarks Readin

kaeblock | mB|OCk Educator Community Developer Help v Download ® English

% Chrome browser recommended >> Code with blocks Code with Python

Support Windows/Mac/Linux/Chromebook

mBlock PC version

Version: V5.3.5
Released: 2021.06.18

( Download for Windows > < Download for Mac >

Win7 or Win10 (64-bit recommeng macOS 10.12+

Released log >> Previous version >>

140


https://osoyoo.com/2021/12/01/preparation-before-class-1/
https://osoyoo.com/2021/08/12/arduino-graphic-programming-learning-kit-lesson-1-install-mblock-software/#software

https://osoyoo.com/?p=44354

Step 2) Download OSOYOO_UNO.mext device file
from https://osoyoo.com/driver/mblock/osoyoo uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon. you will
see mBlock Ul as following picture. Please delete the default device CyberPi by click

the cross in the red circle.

o0 @® mBlock v&

Untitled

OB play hiw until done

OB play hiw
-}

LED
08 start recording

-
Display 0B stop recording

-

3 0B play recording until done
[ 1 1] dy g
rA -l . ] o o MDtlt.}n
Sensmg

OB play recording

Devices Sprites Background ]
Sensing
0 8 play note @ for @ beat
Q. N [+l
CyberPi e"!la LAN OB play snare v for @ beat
oL m:
Connect your device 0 B increase audio speed by m Yo
add
=M.
How to use device? oT I8 set audio speed to oy
Y £ B audio speed
-
Fueante

Step 4) Drag and Drop osoyoo_uno_mext file (downloaded in Step 2) to mBlock

software as following:


https://osoyoo.com/driver/mblock/osoyoo_uno.mext

https://osoyoo.com/?p=44354

-

makeblock | mBlock ®, &File & Edit Untitled B save > Courses

. switch backdrop to backdropl v
Looks
. switch backdrop to backdropl v and
Sound
next backdrop

N\
Q@
Events
change color v effect by @
re my | aun Control set color v effect to o
o3[ =0 im |
[
. . clear graphic effects
Devices Sprites Background ' senging
Drag and Drop osoyoo_uno.mext
. backdrop number v to this area
° Operators

[ NoN ] Downloaffs
Gl 888 == Q Search
Favorites Name Size Kind Date Added
®) AirDrop ) osoyoo-motor.pdf 17KB  Adobe..cument  Jul 15, 2021 at 3:20 PM
B Recents [ osoyoo-motor 145KB  Micros...(docx)  Jul 15,2021 at 3:22 PM
= 0S0Y00-Logo.png 11KB  PNGimage Jan 29, 2021 at 12:39 PM
#X Applications ~ osoyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads = osoyoo-kit.ipg 263KB  JPEG image Mar 31, 2021 at 12:04 AM
4. 0soyoo-icon 3KB  PNGimage Feb 26, 2021 at 1:49 AM
iCloud || 0soyoo-esp8266.jpg 60KB  JPEG image Dec 19, 2020 at 12:56 PM
¢D iCloud Drive O = 0soyoo-banner.jpg JPEG image Jan 29, 2021 at 12:43 PM
PNG image Feb 8, 2021 at 2:14 PM
Deskto .
ﬁ R 7.7 MB Aug 4, 2021 at € AM
[ Documents o= 108KB  mext Jul 27, 2021 at 10:56 PM

Now you will see a new device firmware in mBlock, see following picture:

mBloch

makeblock | mBlock &, & File & Edit Untitled B save m

LED pin @) HIGH ¥

LED pin o analog value @

| =

00
Devices Sprites Background Sound

' . , Pin
G2

| @
... serial por

Connect your device .
Data
How to use device?
Events
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Now mBlock software and OSOYOO_UNO device firmware has been successfully
installed in our PC!

Now we will show you how to use blocks to turn above idea into reality.

Step 1: Click Events, add when Arduino Uno starts upblock to programming area.

p

Sound

Pin

serial por

Data

Control

Operator:

()

Variables

&
My Block:

Step 2 : Click Action, drag set servo pin 9 Angle as 90 block twice and change

angle to 0 and 180 as following:
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D Tum Right at Speed @

>
(2]
{~ 1
o
|

|

‘ .
4
-

n Tum Left at Speed @

@
=2
w
o

N (] Move Forward at Speed for

w
=

n set servo pin e i o I
u set servo pin e angle a: @ I

angle a

- D Move Backward at Speed (@&t} for

Sotnd B Tumn Right at Speed @ for

@
i [:] Tum Left at Speed @ for a S

serial por

®
Data :
n set servo pin e angle as @

m Backward Left Speed Right S

O Stop Moving

extension

Step 3 : Click Control, drag wait 1 secondsblock twice block as following:
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wait o seconds

Sound
epeat (D)
Pm
senal por
. when Arduino Uno starts up
u set servo pin o angle as o
wait o seconds
I Eve’nts u set servo pin o angle as @
wait o seconds
Control
Operator:

* I
Variables

’ repeat until
My Block:

extension

Step 4 : Click Control, then Drag and drop Forever block under wait 1

seconds block as following:
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¢ Y wait 0 seconds

Sm-md

. repeat @
Pin
£
@
serial por
. when Arduino Uno starts up
D

u set servo pin ° angle as Q

wait a seconds
u set servo pin o angle as @
wait 0 seconds

. if

ata
@

m
-
7]
=
w

()
o
=
=
2
"3

Operator:

Variables

. repeat until
My Block:

extension

Step 5:Click Control, drag if-then block to forever loop as following:
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St;:nd
‘ repeat @
Pin
®
serial por

when Arduino Uno starts up

Il set servo pin @) angle ss @)
wait o seconds

kil set servo pin @) angle 2s )
wait ° seconds

repeat until

G

extension
Step 6: Click Operation, drag X =50 block on the placeholder of the if-then block,

and change 50 to 85 as following:
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@

Sound

5

S~

serial por pick random ° to @

when Arduino Uno starts up

Data u set servo pin o angle as o
. wait o seconds
Events u set servo pin o angle as @
wait ° seconds

Control

o
B
&
g

Variables ol inbicks

letter 0 of

My Block: length of

contains o ?

extension

i

Step 7: Click Sensor, drag Read IR data from Pin 2 block on the first placeholder of
the X =85 block as following:
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PO I (Y Read DHT11w Sensor Pin ()

o et
Show

H set servo pin 9 angle as 0

Read Potentiometer Sensor Analog

Sound

. H Read Light Sensor Analog Pin o
Pin
ﬂ Read Sound Sensor Analog Pin ]

Events

GO reset timer

extension

[ Read IR data from Pin (@)

Step 8: Click Action, drag set servo pin 9 Angle as 90 under the if-then block, and
change 90 to 180 as following:
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Light [-) Tum Right at Speed
Action ] Tum Left at Speed @
Sensor ] Move Forward at Speed @ for o sec

[::] Tum Right at Speed @) for o sec Il setservo pin @) angle as

serial por

=

[::) Stop Moving

«®
Events
D Forward Left Speed Right Speed

D Backward Left Speed @ Right Speed @

extension

Step 9 :Click Control, then drag wait 1 seconds block, and change 1 to 0.01 as

following:
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Blocks

when Arduino Uno starts up

u set servo pin 0 angle as o

wait @ saconds

extension

Step 10: Repeat Step 5 ~ Step 8, you will get it as following:

=
=



https://osoyoo.com/?p=44354
@

Show wait o seconds

=N

&

Soimd repeat @
G

Pin
when Arduino Uno starts up
. u set servo pin o angle as o
serial por

wait ° seconds

u set servo pin o angle as @
wait o seconds

(=]
8
a

Events

Control

if

Operator:

\CUEEAN repeat until
[

then change the date as following :
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@

Show wait “ seconds

Sound repeat @

2@
=

when Arduino Uno starts up

bl st servo pin @) angle 2s @)
serial por viait (@) seconds

kel set servo pin 9 angle as @
wait o seconds

o
5
a

it [ Read IR data from Pin @) = @) _then
n set servo pin 9 angle as @
wait @ seconds

=

Events

o)
=)
3
=2
=)
e

it L% Read R data from Pin @) = @) _ then

u set servo pin o angle as o
watt @ seconds

| Operator:

Variables repeat until
a

‘extension

Step 11:Click Control, drag if-then block; Click Operation, drag X
=50 block;Click Sensor, drag Read IR date from Pin 2 block as following:
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. LY Read Button Pin @B ?

Light

Action

Button Pressed Pin o ?

[ read ultrasonic sensor trig pin ()

PR [ Read DHT11v Sensor Pin () et AecnD Uro S

u set servo pin e angle as o

. n IR Track Sensor Pin a
Show
[ ) Read Potentiometer Sensor Analog

Sound

o  CIEEERTT)

Pin

' serial por

Y Read Sound Sensor Analog Pin (Y

Read PIR Sensor Pin () 2 if

Data R set Relay pin @ HIGH v

I ©0O reset timer
|extension c Read IR data from Pin e

then change the date as following:
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A Y Read Button Pin €8 ?
. _-, Blocks

Light
K Button Pressed Pin 0 2

Action

I 4 read ultrasonic sensor trig pin 0

(ORGSR (Y Read DHT11 v Sensor Pin () when Acitine Uno strts v
u set servo pin 0 angle as 0
. n IR Track Sensor Pin o
Show
@ Read Potentiometer Sensor Analog
Sound
. B Read Light Sensor Analog Pin o
Pin
RY Read Sound Sensor Analog Pin ({1
serial por =

Read PIR Sensor Pin () 2

@
Data set Relay pin @ HIGH v
@

Events ©0 timer

0 reset timer

extension n Read IR data from Pin 9

Step12 :Click Action, then drag Backward Left Speed 100 Right Speed 100 block,
and change 100 to 0 and 25 as following:
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LS ) Tum Right at Speed (D)

u set servo pin e angle as G
[‘_] Tum Left at Speed @ wait ° seconds.
. u set servo pin ° angle as @

wait (§]) seconds

I 1

Sensor [] Move Forward at Speed @ for

’ Show []MovesackwardatSpeed@fOf

forever
if [ Read IR data from Pin €J) = @) then
Kl st servo i © o €D
wait (@) seconds

L Read IR data from Pin @) = @) _then
u set servo pin o angle as 0

id
RS D Turmn Right at Speed (gt4) for o

Pin [] Tum Left at Speed @ for a
O

serial por

Data 5
H set servo pin 9 angle as @

@

Events

D Stop Moving [ Backward Left Speed () Right Speed (E)

[ Forward Left Speed (@HJ) Right Sps

extension ‘ D Eacaid ket Speed @ Right S.

Step13:Click Control, drag wait 1 secondsblock and
change 1 to 0.1; Click Action, drag Stop Moving as following:



https://osoyoo.com/?p=44354

. [] Move Forward at Speed @

Light = -
i gl 22 i
. [) Move Backward at Speed il st servo pin @) angle =
Action wait 0 seconds
“ set servo pin o angle as
. m Tumn Right at Speed @ :
Sensor wait §)) seconds
Sh. (] Tumn Left at Speed () i [ Read IR data from Pin @) = €@ then
ow

u set servo pin o angle as

['_] Move Forward at Speed @ for “‘t@ seconds
Sound

if {8 Read IR data from Pin @) = @ then
g D Move Backward at Speed for ki set servo pin e S o
seridl pov n Turn Right at Speed for a

. O Turn Left at Speed (@it for a S

Data

vk [] Stop Moving

ki set servo pin o angle as @

extension

Stepl4: Repeat Step 11 ~ Step 13, you will get it as following:
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Light

:
Action

. D Tum Left at Speed @
Sensor

ﬂ Move Forward at Speed @ for

D Move Backward at Speed for

w
=
g

Sound

. D Turn Right at Speed for “

Pin

’ D Tum Left at Speed @ for °

serial por

. D Stop Moving

Data

Q kil set servo pin o angle as @
Events

LI () Forwrd Left Speed @ right spg

() Backward Left Speed @ Right S

extension

then change the date as following:

if

{] Stop Moving
i Y Read R datafrom Pin (@) = ) _then
[] Forward Left Speed @ Right Speed @

Blocks
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Light -
Action

o [EIEEEEI

Sensor
o
Show
if
D Move Backward at Speed for
Sound
. D Tum Right at Speed @ for o
Pin if
. D Tum Left at Speed @ for a
serial por
D Stop Moving
Data if L Read IR data from Pin @) = @) _ then
[£] d Left Speed Right Speed
® R
Events

D Stop Moving

@ () Forward Left Speed @) Right Spq

PN

extension

[) Backward Left Speed @8 Right

Now we have completed the block programming. The final blocks look like following:
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o0 set servo pin o angle as o

wart o seconds

oo set servo pin o angle as @

" CH

£ Read IR data from Pin @@ = €  then

oo set servo pin o angle as @
wark @ seconds

£ Read IRdata from Pin @) = ) theo
oo set servo pin o angle as o

wait LG8 seconds

“ LY Read IR data from Pin @) = @)  then
[j Backward Left Speed O Right Speed @
wart m secands

l '] Stop Mowving

C LY Read IRdata from Pin @) = € then
[-] Forward Left Speed @) Right Speed EB
wait m seconds

I ] Stop Moving

-

Upload the program to OSOYOO basic board .
1) you need click the Connect button in the bottom of the mBlock software, you
will see a USB window pop up,
2) Select Show all connectable device check box , then a device drop-down
menu will show up,
3) select your port from device drop-down menu
4) click Connect button to connect your PC to OSOYOO basic board.
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2
show all connectable devices

/dev/tty.usbmodem14101 3

4

« Please make sure the USB cable is
properly connected to the device

« Please make sure the device to be
connected is turned on

« Only one device can be connected at a

time in this version.So connecting this

device will lead to the disconnection of
the previous one.

5)After you PC is connected to OSOYOO basic board, please click Upload button in

the bottom of your software, then the code will be uploaded to OSOYOQOO basic
board:

[EY
=
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l. o ° Sgw
Devices Sprites Background Sound
® :
[
Upload Sergpor
How to use device? [gta

@ Co r-nrol
@

./-- \
[ &2 Disconnect | | Oberator
-

e

e B +

'::\ §3 Setting /} -

B g extension
About IR controller button:
OK button 79
Up button 85 REEQ—FDOXE
Left button 76 Key and code comparison

Right button 82
* putton 42
# button 35
0 button 0
1 button 1
2 button 2
3 button 3
4 button 4
5 button 5
6 button 6
7 button 7
8 button 8
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HOW TO PLAY

1) When you press <« key in IR controller, the crane arm will rotate to left
(clockwise), when you press P key, crane arm will rotate to right (counter-
clockwise).

2) When you press A key, the cable servo will drive the cable up, if you press
V¥ key, the cable servo will drop the cable down.
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Lesson 6: Robot Crab
e OBJECTIVE =
The OSOYOO building bricks is mechanically compatible with leading buildingbricks.
In this lesson, we will use OSOYOO Bricks to build a robot crab which can use its
eyes (Ultrasonic Sensor) to detect objects and use pincers (finger servo) to catch

object. (Note: The following construction models are for reference only and are

subject to actual construction)

- PARTS & DEVICES
Please prepare the following parts to complete this project.

8107 B115 B105 B103 T040 T024 T016 A013
%1 x4 x8 %2 x1 x1 x2 x1
o, . o K
PN =0 S =5 Ea
- W W g a, &g L
e \ &
L)‘f L035 xo44 xo44 FO57 F057 7033
x11
P021 PO11 2005 2010 A050 AOSS Acrylic plate for
x20 x58 X2 X10 X 11 Arduino UNO
%1
' \/
Basic Board Magic I/0 Ultrasonic " ’
for Arduino Shield for Arduino Sensor Block IRl 10cr:<\§nP canle 4pin 206!)1: 1P"P cable
x1 X1

X1
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NOTE: ALL OSOYOO PRODUCTS FOR ARDUINO ARE THIRD PARTY BOARD
WHICH IS FULLY COMPATIBLE WITH ARDUINO

Before you build an elevator with blocks, please according to the Preparation
before class 2
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DO

Note:

1. the color of the building block is subject to the actual product, which does
not affect the use.

2. The color of OSOYOO Magic I/0O board does not affect the installation
Please visit this link to watch video about Building Blocks:
https://youtu.be/v80rD19aDhE

O Building Block DIY Programming Kit for Arduino Lesson 6 Part I: Building Block © ~»
Watch later  Share

MORE VIDEOS

P N 001/2250 B & Youlube [3

Please follow the instruction to build the blocks (Download link:
https://osoyoo.com/picture/Block kit/lesson6/lesson6.pdf )
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w CIRCUIT CONNECTION _—
Connect wires as per following picture:

Motor(Red) to L1 or L2
Servo(Grey) to D9 port
Ultrasonic Sensor to D7D8 port
Battery Case to power(red) port
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HOW TO CODE -

Note: In this kit, we use mblock as programming tool, if you want to learnmore
about mblock, please visit preparation before class 1:

https://osoyoo.com/2021/12/01/preparation-before-class-1

Step 1) Download mBlock PC from https://mblock.makeblock.com/en-

us/download/, select the download file as per your computer OS type:

< e Y (& mblock ) o) a0 8@

5! apps @ Login<osoyoo.c.. @ C++Dynamic Me.. @ HowtolnstallOpe.. < OpenCVilHfifE-.. .l Amazon Listing Vi... Recreation Registr..  J* Piper Make » | EJ Other Bookmarks Readin

makeblock | mBlock Educator Community Developer Help v Download ® English

o - ™
% Chrome browser recommended >> ( Code with blocks Code with Python
\ /

Support Windows/Mac/Linux/Chromebook

mBlock PC version g N/
Version: V5.3.5 L Download for Windows /Z . Download for Mac
Released: 2021.06.18 - p X

S 10.12:

Released log >> Previous version >>

Step 2) Download OSOYOO_UNO.mext device file from

https://osoyoo.com/driver/mblock/osoyoo uno.mext

Step 3) Run the mBlock PC software by double click the lovely Panda icon. you
will see mBlock Ul as following picture. Please delete the default device CyberPi
by click the cross in the red circle.


https://osoyoo.com/2021/12/01/preparation-before-class-1/
https://mblock.makeblock.com/en-us/download/
https://mblock.makeblock.com/en-us/download/
https://osoyoo.com/driver/mblock/osoyoo_uno.mext
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mBlock v5

makeblock | mBlock ®. & File f Edit Untitled

B Save Publish

-] OB play hiv until done
Audio
@B play hiw
.}
LED
8B start recording
.}
Displa!
Y LB stop recording
-.:|
- 878 play recording until done
[ ol | l amn -
Ld = H-H o o Motlf:)n _
Sensing
) B play recording
Devices Sprites Background £E
Sensing
X
\ &8 play note @ for @ beat
Q. N [
LAN

0B play snare v for @ beat
<0 =
@ N

Connect your device

878 increase audio speed by Q %

add
B
How to use device? loT 0B set audio speed to
@ BB audio speed
Fuente

Step 4) Drag and Drop osoyoo_uno_mext file (downloaded in Step 2) tomBlock

software as following:

mBlock v6.3.5

& save Publish

makeblock | mBlock ®. & File & Edit Untitled €Y Courses

Now you will see a new device firmware in mBlock,

1

Control set color v effect to
o umlsE Q@ o
=
, o Py
Devices Sprites Background  sensing
Drag and Drop osoyoo_uno.mext
° ackdrop number v to this area
Operators
[ NeN ] [ 's
<[2] Q Search
eIkl !
Favorites Size Kind Date Added
@ AirDrop osoyoo-motor.pdf 17KB  Adobe...cument Jul 15, 2021 at 3:20 PM
% Recents @ ©0soyoo-motor 145KB  Micros...(.docx) Jul 15, 2021 at 3:22 PM
= 0SOYOO-Logo.png 11KB  PNG image Jan 29, 2021 at 12:39 PM
# Applications = 0soyoo-kit.png 485KB  PNG image Sep 1, 2020 at 12:01 PM
© Downloads = osoyoo-kit.jpg 263KB  JPEG image Mar 31, 2021 at 12:04 AM
4| osoyoo-icon 3KB  PNGimage Feb 26, 2021 at 1:49 AM
iCloud 15| 0soyoo-esp8266.jpg 60KB  JPEG image Dec 19, 2020 at 12:56 PM
¢ iCloud Drive O = 0soyoo-banner.jpg JPEG image Jan 29, 2021 at 12:43 PM
= Desktop PNG image eh , 202 at 214 ‘ m
[ Documents e 108KB  mext Jul 27, 2021 at 10:56 PM
et =

see foIIoWing pictUre:
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mBlocl

makeblock | mBlock &%, & File & Edit Untitled B save m

LED pin @) HiGH »

LED pin o analog value @

® Lep RaB pin () €@ € R €5

Show
a2 =imx QQ
Devices Sprites Background Sound
' 5 , Pin
&-8
w2 o
-,. serial por
Connect your device .
Data
How to use device?
Al
I\_/I
Events

Now mBlock software and OSOYOO_UNO device firmware has been successfully
installed in our PC!

Now we will show you how to use blocks to make our Robot Crab into reality.

Step 1: Click Events, add when Arduino Uno starts up block to programming

area:
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o M

Light |

Action L y e

Sensor i 0 Uno sta ‘ ﬁ Uno st |
®

Show ’ i

=S

Sound \ )

Pin

serial port

Data

Step 2: Click Action, drag set servo pin 9 Angle as 0 block twice and change

angle to 0 and 45 as following:

. n Move Forward at Speed @

Light

o | [T )
Action

B

Sensor

o

Show SR =

[z] Move Forward at Speed @ for a sec 2 ki set servo pin o angle as Q 4
“ set servo pin e angle as @ 5

Sound

RO D - @
in

. H Turn Right at Speed @ for 0 sec

senal port

. [&) Tum Left at Speed @ for e sec

Data
E»:énts D Stop Moving
Ccr‘x;.ro\ “ set servo pin o angle as @

D Forward Left Speed @ Right Speed

Operators
VSN (] Backward Left Speed @ Right Speed
My Biocks

Step 3: Click Control, drag wait 1 seconds block twice under set servo

pin 9 Angle as 0 block and change 1 to 0.5 as following:
183
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®
Light

.
Action

2,
@

Sensor

Soimd i :

Pin if then

when Arduino Uno starts up

“ set servo pin o angle as O

g set servo pin o angle as @

serial port

Data

Events

repeat until
>
)

Step 4: Click Control, then Drag and drop Forever block under wait x

seconds block as following:

o
Light

.
Action
.
; when Arduino Uno starts up
Sound u set servo pin o angle as o
wait @ seconds

J
. .
Pin if then kd set servo pin o angle as @
. e wait @ seconds
e
serial port

@

. repeat until
Events

S

Operators

Step 5: Click Control, drag if-then-else block to forever loop as following:
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o
Light

54
forever
2
Show
» when Arduino Uno starts up
So:md E kel set servo pin @) angle as @
if then

serial port

. repeat until
Events
S/
()

Step 6: Click Operation, drag X < 50 block on the placeholder of the if-then-
else block, and change 50 to 8 as following:

Sensor
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pick random c to @
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2
3

serial port
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join
lettes e of

Events
length of
contains o ?
Control

€
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o
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round .
Variabies | (RN )

My Blocks

Step 7: Click Sensor, drag read ultrasonic sensor trig pin 1 echo pin
1 block on the first placeholder of the X < 8 block as following:

[ ] Read Button Pin €)) ?

Light
&
Action

[% 4 read ultrasonic sensor trig pin o echo pin o

@ »J Read DHT1lw SensorPin @) Temperature v

b4
=
Pin
®
serial port
2
Data
Events

G0 timer
o
Operators
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Step 8: Click Control, drag Wait 1 seconds block five times inside

the “then” section of the if-then-else block as following:

Step 9: Click Action , then drag set Servo Pin blocks twice to between wait 1
seconds blocks and change angles to 0 and 45 as following:

[] Move Forward at Speed @

when Arduino Uno starts up:

n Move Backward at Speed @

o
Sensor

D Tumn Left at Speed

“ set servo pin o angle as o

w
‘@

n Move Forward at Speed for o sec

Sound
P. n Move Backward at Speed for o sec
n

n Tumn Right at Speed @ for o sec

n Turmn Left at Speed @ for o sec

(] Backward Left Speed @ Right Speed @

Variables

My Blocks
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Step 10: Click Action , then drag Forward Left Speed 100 Right Speed
100 block and Backward Left Speed 100 Right Speed 100 block and change
Left Speed to 0 as following:

. D Move Forward at Speed @

Light

QLo

‘ D Tum Right at Speed @

Sensor

. n Tum Left at Speed @

Show

Sound

. n Move Backward at Speed @ for o sec

Pin

. n Tum Right at Speed @ for 0 sec

serial port

. n Turn Left at Speed @ for e sec

Data

Eﬁts
‘

Step 11: Click Action , then drag Stop Moving block twice under wait x

seconds as following:
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. (] Move Forward at Speed @

Light

1 n Move Backward at Speed @
tio

. D Tum Right at Speed @

u set servo pin o angle as o

. n Tum Left at Speed @

Show

g [_] Move Forward at Speed @ for 0 sec
ound

. f] Move Backward at Speed @ for 0 sec

Pin

. n Tumn Right at Speed @ for o sec

senal port

. (] Tum Left at Speed @ for 0 sec

Data

@

Events

C;’ro; Il set servo pin @ angle as €D

[_] Stop Moving
Oper’ators f] Forward Left Speed @ Right Speed @ dse

\riables D Backward Left Speed Right Speed @

My Blotks

Step 12: Click Action , then drag Stop Moving block and set Servo

Pin block inside the “else” section and change the angle to 45 as following:
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. [-] Move Forward at Speed @

Light

N |
1 - )

®
Sensor

©
Show

Sound

. n Move Backward at Speed @ for e sec

Pin

. D Turn Right at Speed @ for o sec

serial port

. O Tum Left at Speed for o sec

Data
S [] Stop Moving

Co?trol | u set servo pin e angle as @

O Stop Moving

Oper.am [:) Forward Left Speed @) Right Speed €D else

N n set servo pin o angle as @ 4
Va;,es [:) Backward Left Speed @I Right Speed €I [] Stop Moving
My Blocks

Step 13: Click Control , then drag wait 1 seconds block and change time to 0.5

seconds as following:

[EnN
(o]
o
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10 =
t 0.5 EE

x 0.5
.
P . it 08

, [:] Stop Moving
| 0.5
O~
:

i setservopineangleas@

TSNy -, N on iR .
150F *AL_».;}{_-:,‘J,{' ) echo pin ]

[-] Stop Moving

My Blocks

Now all the programming blocks have been completed! From above picture, the
logic is pretty straight forward:
When OSOYOO basic board is started, the crab will close at the beginning and
then open (my servo 0 degree is closed and 45 degree is opened). Computer will
enter a dead loop which will check the distance between object and ultrasonic
sensor. When the ultrasonic sensor “see” the object under 8cm distance, the crab
close to catch the object and the motor move the crab to right, then the crab open
to throw the object away, then the motor move the crab back. If the distance is
over 8cm, the crab will stay still.
Upload the program to OSOYQOO basic board
1) you need connect your OSOYOO basic board to your PC with a USB cable
first. Then click the Connect button in the bottom of the mBlock software,
you will see a USB window pop up,
2) select Show all connectable device check box , then a device drop-down
menu will show up,
3) select your port from device drop-down menu
4) click Connect button to connect your PC to OSOYOO basic board.

191
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2

Mo-:.‘ all connectable devices

/dev/tty.usbmodem14101 3

4

« Please make sure the USB cable is
properly connected to the device

« Please make sure the device to be
connected is turned on.

« Only one device can be connected at a

time in this version.So connecting this
device will lead to the disconnection of
the previous one.

5) After you PC is connected to OSOYOO basic board, please click Upload

button in the bottom of your software, then the code will be uploaded to
OSOYOO basic board:

[EnN
N
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g ne# Q@ ™™

Devices Sprites Background Sound

® !

serial por

Upload

How to use device?

A

® :0

O

(E’.—? Disconnect > Operator:

( @ Setting )

extension

_ HOW TO PLAY -
Now turn on the power switch in the Magic board, the Arduino will start to work.

Press the button on D2, your fan begins to rotate and servo start to oscillate.
When you release the button, fan and servo will stop moving (Note: The following
construction models are for reference only and are subject to actual

construction)

https://osoyoo.com/picture/Block kit/lesson6/18.mp4
193
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