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What is mBlock

You write programs to control your computer. To do that,
you need to know the languages of the computer - Java,
C, or Python are among those. If you want to control a
robot, probably you need to know Arduino C++ or a
similar language.

mBlock comes to help. You can write programs by
dragging and dropping building blocks. Furthermore,
with mBlock, you can not only design games and visual
effects in your computer, you may also write programs to
Arduino based robots.

Tips oG o an

mBlock and Scratch
mBlock is an open source branch of Scratch, a graphic
programming language developed by MIT Media Lab Lifelong
Kindergarten. That means you can make almost all Scratch
projects and open almost every Scratch files in mBlock; besides,
you earn the possibility of working with Arduino based robots.

Tips o@D o am

mBlock and Makeblock
Makeblock, the company making the famous mBot and
construction kits for makers, is the one who translated Scratch into
mBlock. Currently mBlock is actively maintained by Makeblock.
But as an open source project, mBlock embraces a larger maker
and educator community by providing features like extension
center, supporting not only Makeblock's products by also arduino
boards, Seeed Studio kits, Littlebits and more.

R mouse pointer -

Arduino Program

set digital pin €) output as "Ik

Controls pictures
("Sprites”) on the screen

Controls robots and
Arduino boards
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Getting mBlock

mBlock can be downloaded for free at

http://www.mblock.cc

It supports windows and mac. Linux users can use an

online beta version at:
http://edu.makeblock.com

For Windows Users

1 Goto www.mblock.cc. Click the big
“"Windows Download” button.

mBlock

Program Robots / Arduino
Without writing a single line of code

Download Robots Learn Newsletter Blog

Windows Download

i+ - ~ g a

2 After downloaded, click on the downloaded file or
double-click it in the windows explorer.

Tips oa» o am

Virus?
Some old anti-virus software may claim mBlock as a virus. In this
case you may need to close that software before installing. Every
mBlock version is thoroughly tested, but since mBlock operates
with the hardware (Robots), some anti-virus software are just
vigilant about this kind of software.

For Mac Users
1 Goto www.mblock.cc. Click "mBlock for mac” link.

mBlock Download Robots Learn Newsletter Blog

Program Robots / Arduino
Without writing a single line of code

Windows Download
or download

Version 3.4.0 Release Logs FAQ
Experimental and Previous Versions

it - ~ ¢ 4

T

0.(0
(DS

2 After that, open the .zip file, and drag the mBlock.app to your
Applications folder.

e0e [ mblock folder Tips O GED 6 au

jil
<

22 =TI - - .
Mac OS Sierra

E mBlock_win_ V3.4.0_rev...exe _

OIS For the latest Mac OS Sierra

Canceled

(53 Dropbox Users: When opening mBlock
& iCloud Drive the first time, you need to go
£ Google Drive to the ”Application” f0|del’,

= Desktop right click the mBlock icon, and

mBlock v3.2.app

,A\. Applications

Drag
0 Downloads

choose “"Open” to avoid the
'unknown source” error.
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A tour around mBlock

Open mBlock and you'll see the following interface. Feel

free to experiment around.

Connect to your robots
or upload firmware.

Introduce new blocks by
downloading extensions.

Save or load Select which type
project files. of hardware you're
\/ using

Boards Extensions

# mBlock File Edit Connect

- ~e
The "Stage” to
hold drawings and
moving pictures (we
call those pictures

"Sprites”) \

X:240 y: 180 (4

Sprites New sprite: é’ / H’ (o]
i g
Stage M-Panda
1 backdrop
New backdrop:
@/an

The Sprite panel.
You can create new

sprites here. _/

Language
mBlock - Based On Scratch From the MIT Media Lab{v3.4.0) - Disconnected - Not saved

% < L4 E de MonOct31 10:58 AM Q

Help ® H00® M

Scripts | Costumes | Sounds L o

s f] Everts Switch between different
I Looks Control /

 soun [ sensing types of command blocks.
IPe" I Operators

I Data&Blocks

Arduino and robot related

® blocks are located here.

Arduino Program

Arduino Program

read digital pin @

read analog pin (A) @

read pulse pin §E) timeout
set digital pin € output as

set digital pin @ output as

H
Pl

set pwm pin @ output as (&
play tone pin @ on note beat (EIRA
set servo pin @) angle as €l

serial write text

serial available bytes

serial read byte

s Nl
read ultrasonic sensor trig pin @8 echo B

reset timer

Joystick(Arduino Mode Only) ¥ ®

2.4G Joystick [X3d

2.4G Joystick [P pressed

Drag blocks from

<_/_here to the script
zone.

Component Kit for Arduino Mode v @

the “script zone”,
where you place
your command
blocks.
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Playing with Scratch

As a branch of Scratch, everything you learnt from
Scratch works with mBlock.

A good way of getting started with Scratch is through
Scratch’s website: http://scratch.mit.edu. You may also
search”Scratch” in Amazon.com to find a book on this
topic.

As a brief introduction, this guide will provide an
example on the Scratch part of mBlock.

Example 1: The First Step
1 Open mBlock, and place the blocks as shown in the picture
Scripts Costumes Sounds L a ::

I Maotion I Even

Drag from the
{Events" group

I Pen
I Data&Blocks . when clicked
move @ steps
say for € secs @ ster
next costume
say
think for € secs move I steps

Drag from the
"Looks" group

next costume

think [T

This changes the picture
of the Panda, creating a
"walking” effect

2 Click the green flag on the top of the screen, to let mBlock run
your program. You should see the Panda “walks a small step”.

@ mBlock File Edit Connect Boards Extensions Languagd
L JoN | mBlock - Based On !

L} ~e
Click here ——J

Example 2: Draw a star

Scratch also has the drawing function. Complete the following
program, click the green flag, and let the Panda draw a star!

Scripts Costumes Sounds -L "i“ 24 }:
" 7
J events From the “Control
I Looks Control group
J sound || sensing

J Pen
[l patagBiocks

move steps when clicked

el SERIEY  From the “Pen”
pen down
turn ) @ degrees group - -

" move @) steps
point in direction €l :
point towards [Jid

go o x: @B y:
m o l-l mouse-pointer Vl

clear

'
turn (A degraes

Change this to 144

Tips oG o am

Don't forget to visit Scratch’s website: http://scratch.mit.edu. There are
tons of animations, games, greeting cards and more to learn from!
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Connect Your RObOt / Boards This is because Apple changed the way drivers work in their new

operating system.

@ mBlock File Edit Connect Boards Extensions Language Help

The primary reason of using mBlock is its power to

COﬂtI’O| and program rObOtS Here |S a Short gulde Of @ ?er]al Port Block - Based On Scratch From the MIT Media Lab{v3.2
how to connect it in several methods. ] 2.46 Serial o g czpagl Cstna [ s
Network J] Motion J] events
I Looks :: Control
Connect through the USB cable = o
Pen Operators
. " n : . Data&Bl Robots
1 Open mBlock, click on the “Board” menu, and select the type of View Source e -
Install Arduino Driver S

robots or boards you are using.

mBot Program

at specd @

Connect | Boards Extensions Language Help

AFe ateb£TOM the set motor (I8 speed 39

Arduino Uno
Arduino Leonardo
Arduino Nano ( mega328 ) ] Motion

PR A Note: Not for the latest Mac OS Users!

Arduino Mega 1280 For Arduino Boards 3 For Windows Users: From the menu bar, select Connect, Serial
Arduino Mega 2560 J souna (for example) Port, and the item like COM1 listed there. You may need to try

: fl Pen multiple times if you have more than one devices connected.

: . ] J] patagBiocks
Starter/Ultimate (Orion) £3 mBlock(v3.4.1) - Disconnected - Not saved

Me Uno Shield say m for File Edit Connect Boards Extensions Language Help
v mBot (mCore) R ey 5 coM4
mBot Ranger (Auriga) Bluetooth > COMS al
Ultimate 2.0 (Mega Pi) = Lo 246 Serial >
>

think fo i " Network
PicoBoard think o

Upgrade Firmware
Reset Default Program

Set FirmWare Mode

View Source PN
m For mBots For Mac Users: From the menu bar, select Connect, Serial Port,
il and the item like /tty.usbserial... listed there. You may need to try

) o , . multiple times if you have more than one devices connected.
2 If you are using mBlock the first time, select “Install Arduino

Driver” from the connect menu. This will install the programs -
. . = fdevjtty.Bluetooth-Incoming-Port
necessary for communicating between the computer and the - devjtty.Makeblock-ELETSPP

&) 2.4G Serial > A
Jdev/ttywchusbserialfa130
robot. Network > —

@ mBlock File Edit | Connect Boards Extensions Language Help

Serial Port 2 edia Lab(v3

[ Looks J control
[ sounc I sensing
I Pen I Operators

e f oaassiccks

Install Arduino Driver

Note for Mac OS Sierra users: Please skip this step and follow the
instructions in this article:
http://www.mblock.cc/posts/run-makeblock-ch340-ch341-on-
mac-os-sierra

mBot ¥

mBot Program
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Connect through the 2.4G dongle

The 2.4G dongle is a nice way to control your Makeblock
robots wirelessly. It comes in a dongle for your computer,
and a 2.4G module for your robots.

Makeblack

2.4G Wireless Serial

1 Plugthe 2.4G Module to your robot, and turn on the power
switch.

2 o s
I - LR

it ' . +

‘ el Y

2 Press the button on the top of the 2.4G module, the LED light
should turn from blinking to blinking very quickly.

3 While the LED light on top of the 2.4G module is blinking quickly,
plug the 2.4G Dongle into the computer.

IBUISG SS3BIM DY T

4 After that, the light on the 2.4G Module should be lighten on
Steadily. Select “Connect, 2.4G Serial, the Connect” from the top
menu.

.
= J mBlock - Based On Scratch From the MIT Media Lab{v3.2) - Dhsc

File Edit Connect Boards Bdensions Language Help

Senal Port »

Bluetooth >

2AG Serial » Connect
Network »

Firrnware

Upgrade Firrmware
Reset Default Program

View Source

Imstall Ardwing Drrver

Now you can use your robot freely with the 2.4G
dongle!
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Connect through the Bluetooth (Beta)

You may try to connect to your boards/robots through
Bluetooth, but this function is still unstable and is not
guaranteed to work in every computer. This is because
Bluetooth chips differ between computers, and operating
systems (eg. Windows 7, Windows 10) treat them in different
ways.

If you wish to try, here is a short guide about connecting boards/
robots via Bluetooth. To finish this guide, you need a computer
supporting Bluetooth, and the Bluetooth function needs to be
enabled from the system settings menu.

OB 2 = L B de WedNov2 10:43AM Q

Turn Bluetooth Off

O 9

E5 Other Bookmarks

Anker Bluetooth Keyboard

4 Make sure the Bluetooth is “On” in your computer

For Windows Users

1 Click "Connect, Bluetooth, Discover”. It will then pop up a list of
discovered Bluetooth Devices. Note that this process may take
around 60 seconds.

@ mBlock(v3.4.1) - Disconnected - Not saved

File Edit Connect Boards Extensions Language Help
Serial Port > |

Bluetooth > Discover F (
2AG Serial 2 Clear Bluetooth
Network >

Upgrade Firmware
Reset Default Program
Set FirmWare Mode
View Source

Install Arduino Driver

2 Select one from the list according to its name. For example, if
you are using Makeblock products, it will have “"Makeblock” in its
name.

(Click The Device From List To Connect
00:0D:19:70:0C:30 ( 00:0D:19:709C:90)
00:0D:19:0C:1A78 ( 00:0D:19:0C:1A78 )

80E6:S0:0AF:89 ( 80E6:SO0ABF89)

CAxEd (58:44:98:44:5D:CE)
Makeblock DC2C26000608 ( DC:2C:26:00:06:08 )
Makeblock DC2C261000E2 ( DC:2C:26:10:00:E2)
N1 (22:22:05:69:18:D6)

Meizu MX4 Pro ( 22:22:DF:13:4D:EA)

zengyihuanuAMacBook Pro ( DO:AG:37:E6AD:81 )
DESKTOP-UKM3QL ( 2C:6E85:828B:C0)

mbp-wangyu ( E4:CE8F11:251F )

+EAT2 (40:C6:2ABCAT:55)

3 |Ifit asks about “Pairing”, click “Yes” to allow the computer talks
to the board/robot.

Add a device

Does the passcode on Makeblock match this one?

Click on th t
ick on the promp 378493

to start pairing

- s

For Mac Users

1 Ifitis the first time you connect this device through Bluetooth,
open the Bluetooth Preference through “Bluetooth Icon,
Bluetooth Preference”.

O©1 WM £ & LW ED d WedNov2 10:47AM Q i=

Turn Bluetooth Off

Anker Bluetooth Keyboard
HUAWEI U8508

IdeaTab A2107A-H
NDZ-03-GA

s0s0

THINKPADUSER-PC
ZTE-T U880

ChM
Y]

wx
a2 (@S

Send File to Device...
Browse Files on Device...

Open Bluetooth Preferences...
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Click on the Pair Button on the right of the device you wish to
connect. For example, for Makeblock products, it usually have
“"Makeblock” in its name.

0 < S Bluetooth Q, search

Devices

e

“Wang Yu"#) iPad
Mot Connected
©)  THINKPADUSER-PC
- Not Connected
& Makeblock_De2c261000E2 Pair
Bluetooth: On _—>Click
Turn Blueteoth Off 6 Meizu MX4 Pro Pmr'—/
Now discoverable as
" " 9 Makeblock Pair
mbp-wangyu’
e Makeblock Pair
-
Show Bluetooth in menu bar Advanced... ?

After that, in the mBlock window, select, “Connect, Serial Port”,
and the new item corresponding to your Bluetooth device - in my
case, it is /tty.Makeblock-ELETSPP.

®% mBlock Flle Edit Connect Boards Extensions Language Help
Serial Port

[devjtty Bluetooth-Incoming-Port
[devjtty Makeblock_abc-ELETSPP

2.4G Serial

Network I Motion I Events
I Control
]| sensing
[ cperators
7 ]| patagBiocks ]| Robots
View Source
Install Arduino Driver sy for € secs

say

Tips o o am

Why Serial Ports?
MacOS does not provide the APl (Application Programming
Interface, the tool for programmers to work on something) for
Bluetooth Devices. Instead, through using drivers, we can map a
Bluetooth device to another type - in this case, serial ports.
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Hello, mBot

This tutorial will guide you through writing the first
program for mBot, Makeblock’s educational robot. If you
are more interested in Arduino, you may jump to the
next chapter.

1 Connect the mBot with one of the three methods described
above (USB Cable recommended). When connected, it will say
“connected” in the title bar.

2 Select mBot from the “Boards” menu. This will bring up mBot
related commands in the “Robots” group.

& mBlock File Edit Connect Boards Extensions Language Help
ece atch From the MIT Media Lab(v3.4.1;

g ) Arduino Uno

™, Untitled Arduino Leonardo
Arduino Nano { mega328 ) J] Motion [ Events
Arduino Mega 1280 I Looks I Control
Arduino Mega 2560 [ sound ]| sensing

IPen IOperalors

| DatasBiocks

Starter/Ultimate (Orion)

Me Uno Shield
‘ +/ mBot (mCore) b

mBot Ranger (Auriga)

Ultimate 2.0 (Mega Pi)
at speed (9

Scripts Costumes Sounds

PicoBoard

3 (Optional) From the “Connect” menu, select "Upgrade
Firmware”. Wait until the upgrade is complete. This will allow the
mBot to talk with the computer.

® mBlock File Edit Connect Boards Extensions Language Help

[ JoN ) Serial Port ed On Scratch From the MIT Mediz
= ) B t | Scripts Costumes
(M, Untitled 2.4G Serial .

Network ] Motion |
Looks
Upgrade Firmware I T I
Reset Default Program
rrogr J Fen |

. ]| patagBiocks
View Source

Install Arduino Driver
mBot v

N

10

Tips oG o anm

"Upgrade Firmware” and “Reset Default Program’
"Upgrade Firmware” will allow you control the mBot from mBlock,
but it will disable the IR remote controller and switching mode
with the on-top button; “Reset Default Program” will enable
these functions like the mBot has just come from the factory, while
it only support a part of the sensors available in mBlock. If you
buy extra sensors from Makeblock, you may need to “Upgrade
Firmware”.

4 Drag "when (Flag) clicked” from the “Events” shelf; “forever”
from the “Control” shelf; inside the “forever” block, place “say”
from “Look” shelf, then “light sensor” from “Robots” shelf.

Scripts | Costumes | Sounds -+ sl
I Looks 3 Control
I Sound I Sensing
I Pen I Operators
I Data&Blocks I Robots [
m | say light sensor
-, 00900

5 With mBot connected, click the green flag, and you will say the
panda “saying” readings from the light sensor. Try cover the
mBot with your hand, and you will see the number decrease.

] Untitled @ —Click

See the number
change
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Now let's try upload a program into the mBot. Drag “mBot
Program” from the “Robot” group, and attach “forever” to
“mBot Program”. You may delete the “When (flag) clicked” block

LET [T | (VLI |ight sensor on board™

—

mBot Program

Select “Edit, Arduino Mode” from the menu. See what happens

& mBlock File | Edit
eCe Undelete

Connect Boards Extensions Language Help

m i i Scripts
M Untitled Hide stage layout F . rip!
Small stage layout [ Votion
Turbo mode f Looks
Arduino mode f souna
I Pen

every block can be run in the Arduino Mode.

W mBiock Hie | Edt

unsupported block found, remove them to continue.

[
L-J
LEVRNT | | @GR (ight sensor on board™

OK

» Scratch Mode

In Scratch Mode, the

robot or Arduino board

must be connect to

the computer in order

to run the program. You o
can use Scratch blocks to

create graphics or make

games.

Epries
4

titarte

o Ewcodz

FEa=1- |

Conne=st  Hoamds  Extersions

e vzt o B

St L

read dighal pin €) SR

T )

use Edit/Arduino Mode menu item to
toggle between Scratch and Arduino
modes

Language  kelp
Bkeck - Eased 20 Scraten Frem iha MIT eda

|

piv3.3.8] - Dizcon-ecied - Not saved
& =R M

3ounas

| T

=

ERELI TACENEN .

st lael wirip (R QTR I el
st light raen e (T bk wn (T

P

ultrasanic sanzos (EpER distance

linw Falwer EEER

ligh Pori”,

[ iy ERTD Py |

e - 33536 Gn Saraich From tre MIT Wecks Laoged.2.8) - Dissonnzched - Net szuee

11

Edkl it Anbi: D6

0 tanary muzze G dhar

2 By meats 0 shar
mode madz

I =ane’

4 Arduino Mode

In Arduino Mode, the
program is uploaded
into the robot and the
robot is run on its own.
However, you cannot use
graphics from Scratch
since the computer is no
longer there.

This “Say” block
can only be used in
the Scratch mode;
while the “(Repeat)
Forever"” block can
be accessed in both
modes.
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8 Now let’s try another program. Place blocks as shown below: The
green block is from the “Operators” shelf.

Scripts ‘ ’Yi‘ p2d ::

I Control

I Operators mBot Program
I Dasssicos -

= ® ultrasonic sensor (FILEM distance | < [El] “then
mootv 5

at speed

mBot Program

at speed @
set motor (I8P speed (9

9 Make sure “Arduino Mode" is selected in the “Edit” menu. Find
“Upload to Arduino” button and click it.

& mBlock File Edit Connect Boards Extensions Language Help

eoe mBlock - Based On Scratch From the MIT Media Lab(v3.4.1) - Serial Port Connected - Not saved
Scripts B o
i C) Back  Upload to Arduino Edit with Arduino IDE
Control ©
= 1 #inelude <Ardiine.h> =
[ operators mBat Program s .\ 2#include <Wireh>

J ostatBiocks 3 #includs <doft\areserial >
- #include <MelColie.n>
ultrasonic sensor (ZEW distance < [EE] Jthen 3
mBot v ° l
7 MeDCHotor motor_4(9);
 speed €D 40
. Lun forwar D 8 MeDCHotor motor_30(10);

Click

10 Now unplug the USB cable, put the mBot on the ground,
you'll find it keeps running forward and turns left when there is
obstacles ahead!

Tips oG o am

Reset Default Program?
You will find that mBot now does not respond to your command
from the Makeblock App or the Scratch Mode in the mBlock. This
is because the default program used to talk with these apps is
overwriten by the obstacle-avoiding program you uploaded. You'll
need to update firmware or “reset default program” to let it work
again with the Scratch Mode or other Apps.

12
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Hello, Arduino

This guide will give a short introduction on how to
program Arduino boards with mBlock.

1 Connect the Arduino board through the USB cable, and follow
the steps list on the “Connect through the USB cable” section.

2 From the "Boards” menu, select the board that match the one
you have. The most popular choice is Arduino Uno.

& mBlock

[ JON ]

File Edit Connect Boards Extensions Language Help
Scratch Froi
v Arduino Uno
Arduino Leonardo
Arduino Nano ( mega328 ) ] Motion
Arduino Mega 1280 J Looks
Arduino Mega 2560 J sound

I Pen
0 natazRin

. , Seripts
(m, Untitled -

3 From the "Connect” menu, select “Upgrade Firmware”. Wait
until the upgrade is complete. This will allow the mBot to talk
with the computer.

& mBlock File Edit Connect Boards Extensions Language Help

[ JoN ) Serial Port

Mg ; N Scripts Costumes
(M, Untitled 2.4G Serial .

Network ] Motion

= I Looks
Upgrade Firmware [ souno
Reset Default Program I Pen
: | patasBiocks
View Source
Install Arduino Driver -

o/
r 9

ed On Scratch From the MIT Mediz

13

Tips oG o an

"Upgrade Firmware'
"Upgrade Firmware" will allow you control the Arduino board from
mBlock in the Scratch Mode. In the Scratch Mode, your Arduino
board can interact with actors in the screen. Later | will introduce
the "Arduino Mode”, which will upload programs to the Arduino.
Because the firmware will be overwritten every time you write a
new program to Arduino, you need to “"Upgrade Firmware” every
time you come back from using the “Arduino Mode".

4 Place the following program in the script region
& o+ K

Scripts Costumes Sounds

i Motion l Events From the “Control” shelf
I Looks Control
I Sound I Sensing when clicked
I Pen I Operators
Data&Blocks Robots
I I set digital pin @E) output as
w From the “Robots”
shelf o )
set digital pin EE) output as
repeat

Click on the number field
and input 13

5 With Arduino Board connected, click the green flag, and you will
see the LED light on the board is blinking.

@ —Click

/W] Untitled
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7

Tips oD o am

Why the LED blinks?
This is because in Arduino Boards, PIN13 is connected to an on-
board LED,; this is usually used as a test device. The program we
wrote tells PIN13 to output high(on) and low(off) every 2 seconds,
resulting in a blinking LED.

In Scratch Mode, it is required that your Arduino Board is
connected to the computer. You may also choose uploading your
program into the Arduino Board to do this, select “Edit, Arduino
Mode".

# mBlock
[ NoN )

Extensions

Boards Help

File | Edit Connect
Undelete

Language

Hide stage layout

F . Scripts

T .
M, Untitled

Small stage layout I Mation

Turbo mode I bk

Arduino mode I o
I Pen

Tips oG o am

Scratch Mode and Arduino Mode
In Scratch Mode, the robot or Arduino board must be connect to
the computer in order to run the program. You can use Scratch
blocks to create graphics or make games.

In Arduino Mode, the program is uploaded into the robot and
the robot is run on its own. However, you cannot use graphics
from Scratch since the computer is no longer there.

8 Place the following program in the script region

KA uw
PR

Scripts L
From the “Control” shelf

i Control N
Arduino Program

I Operators

J] DatagBiocks
From the “Robots”
Arduino v shelf [ ]

set digital pin B output as (Y

Arduino Program

read digital pin €
Click on the number field

and input 13

!

9 Click the “"Upload to Arduino” button on the right panel

@ mBlock File Edit Connect Boards Extensions Language Help
o0 e mBlock - Based On Scratch From the MIT Media Lab(v3.4.1) - Serial Port Connected - Not saved

Seripts E 3 i

fo3 | Back  Upload toArduino
 control D

mBot Program

[ operators
[l patazsiocks Robots

y:7

it ultrasonic sensor (ZNEM distance | < [ /then

mBot ¥ e

7 MeDCHotor motor !
8 MeDCMotor motor

Tun forvara ~ L L100")

10 You will find a LED on the Arduino board starts blinking.

set digital pin §E) output as ik

14

Edit with Arduino IDE



