Quick Start Guide | Cng@ - L;Etef'a%

REKA:BIT RBT Project Kit
FOr micro:bit

Written by Cheryl Ng & Abdulrahman Alhamed | lllustrated by Suhana Oazmi




AT Trom rero EDuUtean
J_, w % rJf . f:’fg "AYASN-1- 121
REKA in the Malay language means to design. REKA:BIT board is specially designed by
engineers at Cytron to simplify digital making for beginners. Paired with the micro:bit and

carefully curated components in this kit, you can kickstart your maker journey right away and
start building projects!

We start with a simple boom barrier gate project, and progress to more advanced projects,
namely interactive robot, auto plant watering system, coin-eating robot and finally mobile
robot car. Connection diagrams and sample codes are provided for your reference.

In this Quick Start Guide, we will also explore one by one the components included in this kit -
servo motor, RGB LED stick, LED module, ultrasonic sensor, soil moisture sensor, water
pump and DC motor. We will introduce each hardware component and explain its coding
blocks so that you can use them in your future projects.

After experimenting with this kit, you will be equipped with the
know-how to innovate and build your own smart projects!

Have fun exploring and making~
T
e
Cheers, h':-'_-';"_' Py
/ =,:§:|£.. = | https://link.cytron.io/
AAMM ¢ Anna [m] - :ﬁ

rekabit-resource-hub
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What’s in the Kit?
MakeCode Editor and REKA:BIT Kit Extension

Sample RBT Projects
Project 1 | Boom Barrier Gate
Project 2 | Interactive Robot
Project 3 | Auto Plant Watering System
Project 4 | Coin Eating Robot
® Project 5| Mobile Robot Car

Let’s Explore
Servo Motor
RGB Stick
LED module
Soil Moisture Sensor
@ Submersible Water Pump
Ultrasonic Sensor
DC Motor
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PC Motor with
wheel %2

Gvove to Female
Headevy Cable x4y

Castoy

USB Poweyr &
Data Cable

Double-sided

Mini Screwdvrivey
Tape X5

AR

1.5V 1.5V 15V 1.5V

AA Battery x4y Battery Holder




Hello Hello (micro:bit V2)

micro:bit is a “pocket-sized computer”that is specially designed to encourage kids to
learn coding in a fun and easy mannetr. If this is your first time meeting micro:bit, scan
the QR code and watch the intro video to learn more about its features.

Microphone
Touch sensitive logo (Sound sensor)
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S pmemee] O

: —GE "Imicrozbit .,

@) PIN °

o .

£ O Q —— (\m (B "M |ntroduction to the BBC micro:bit

L2 https://youtu.be/u2u7UJSRuko

Programmable 5x5 LED matrix / Accelerometer Speaker

push button Light level sensor & compass


https://youtu.be/u2u7UJSRuko

REKA:BIT Expansion Board

Plug in your micro:bit to REKA:BIT expansion board and voila, you can now easily build
smart projects with components included in this Kit.

/O°® ? Servo Port x4
O & — * Micro servo motor
O“o O[ocs.su:suj : =
. =0 a © ( )ero @) |c .
Power ON/OFF switch fglE oo = =8 Motor Terminal x2
v (ON Ov?CHIGH mm ot RV TP
= = = with built-in test buttons
w w ™ e DC motor
Grove |0 Port x5 T LR Submersible Water
e RGB Stick f Iy _ : s R o Pump
e Big LED module TRLLL i, R, iy IR DL L
JLEUT = - — “#— Built-in RGB LEDs x2
e Ultrasonic sensor oy Ny e S gy g e— 0

* Soil Moisture Sensor



Let’s Start!

We can use MakeCode Editor + REKABIT RET Project Kit Extension to program our projects.

[1] In your browser, go to https://makecode.microbit.org/.
[2] Click [New Project]. Name your project and then click [Create].

New? Start here!
Start Tutorial

Create a Project © © ©

My Projects  view Al Give your project a name.

REKA:BIT Project

Smiley Buttons Dice Love Meter Micro Chat


https://makecode.microbit.org/

[3] Click the cogwheel icon ﬂ and
then select ‘Extensions.

*You need Internet connection in
order to add extensions.

[4] Type ‘REKA:BIT RBT Project Kit’
(or https://github.com/CytronTechno
logies/pxt-rekabit-rbt-project-kit)
into the search box and click Enter.

[5] Click to select ‘rekabit rbt project
kit' extension and wait for it to load.

Bm Microsoft | Emicro:bit

Download ece

€ GoBack

REKABIT RBT Project Kit

Search... Q

QO Led
Il Radio

=== Basic
© Input
¢» Music

C Loops
>4 Logic
= Variables
B Math

© Extensions

v Advanced

REKA:BIT Project ﬂ a

Extensions

Lights and Display Software Science Robotics Gaming @

Home

RB

{ B a''s ol e

e = E: .
| JR [T -‘

T . "o e
B G.diodiaai.utoibadi,ig 4 Ty o
) L P T Py P P ey *
VARG EEEE == o
(3 o ol

0 © ?

rekabit-rbt-project-kit
Cytron REKA:BIT RBT Project Kit
Extension for micro:bit

& Language

High Contrast On

Green Screen On

© Report Abuse... |

= Reset

About...
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2. Import File


https://github.com/CytronTechnologies/pxt-rekabit-rbt-project-kit

You will see this Microsoft MakeCode Editor page which allows you to easily build your
code using drag-and-drop method. “

== Microsoft | ) micro:bit & Blocks JavaScript v

Search... Q

=== Basic
O Input
¢» Music
© Led

Al Radio

Loops 6
Logic }

Variables

QD

(2

A
0 1 2 V

3 D

4

&

]

Math

% REKA:BIT

RGB Stick
Big LED

Soil Moisture

D > @ i

Ultrasonic

al — ; il o .
° b ~.« Neopix

B Download REKABIT Project




. Choose to program in Blocks,

w Programming Workspace -
*" JavaScript or Python.

Build your code here by snapping
blocks together.

a Publish and share your project.

Click to download your code to

/21 Open Help menu. REKA:BIT-micro:bit.

Name and save current project to
your computer.

Change settings, add extensions, 1
connect device, etc.

v

Simulator - Show you a a Create GitHub repository.

simulation of your code.

2 Undo/Redo

Toolbox / Category Drawers -

2 Get the coding blocks that you
need here. Click to see available
coding blocks for each category.




[6] Click [Basic] category and select [show string (“Hello!”)] block.

B Microsoft | () micro:bit

Let's build

Q simple
code and
try to

4l Radio \

& Loons Flash it to

2 Logic REKA:B‘T!

= Variables

E Math

©; REKABIT

2"+ RGB Stick

@ Big LED

& Soil Moisture

Download ooe REKA:BIT Project

[7] Click and snap the [show string (“Hello!”)] block to the [on start] block.

on start
(-\ show string
C‘Hell

v
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[8] Click [Basic] category again and select [show icon] block. Click and snap the block to
the [forever] block.

forever

<i::j>\ show icon

<X e

[9] Connect the USB cable to your computer and REKA:BIT as shown below.

®
A PgUp

5 | %

>
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[10] Click [Download] button. In the pop-up window, choose to download your project to
the MICROBIT drive and then click [Save].

[11] Click [Done] to close the window when it shows ‘Download completed’.

== Microsoft | O micro:bit Kk Blocks

Search...

=22 Basic
© Input
@» Music
© Led

il Radio
C Loops
>3 Logic

= Variables

B Math

B Download | ooe REKA:BIT Project
\

JavaScript W

Q

on start

RS @ Save As

T < > MICROBIT (D)

Organize ~ New folder

forever

Name

. # Quick access
show ico

i
<+ Dropbox

@& OneDrive

A This PC

> o MICROBIT (D)
¥ Network @
L4

X
v U £ Search MICROBIT (D:)
Date modified Type
No items match your search.
>

File name: /microbit-REKABIT-Project

Save as type: HEX File

» Hide Folders

11



_ If the pop-up window does not appeayr, it means that the file has been
ovtomatically downloaded to the location wheve your browseyr is set to save
downloads. Right-click on the downloaded .hex file which will appear at the
bottom of the window and select Show in fFolder. Click and draq the

(Y /

downloaded ‘microbit-xxxx.hex File to the MICROBIT drive, as if you
weve copying a File to a fFlash drive.

y‘: LGgH: Lk | v v | Downloads
Home Share View
= Varia bles U & Cut -I 1 New item ~
W.. Copy path * ‘i] Easy access -
E Math Pin to Quick Copy Paste Move Copy Delete Rename New
access [# Paste shortcut to~ to~ v folder
¢'D REKAB |T Clipboard Organize New
.n .
A . v 4 & > ThisPC » Downloads
s RGB Stick
_ Name Date modified
@ Bi q LED »# Quick access
- ! _ - v Today
u ~ h s Dropbox
Open 6 Soil Moisture crobit-REKABIT-Project hex
Always open files of this type [ @ OneDrive
m o REKABIT Project s
- MICROBIT (D:)
Cancel
¥ Network
[ microbit-REKABIT-...hex = w

{}_HJ *You need to plug in REKA:BIT to your PC.



[12] Insert 4 AA batteries into the battery holder and connect the cable to the power jack.

[13] Unplug the USB cable and power up REKA:BIT by sliding the power switch to ON.

— Do you see Hello scroll across the LED matrix Followed by
a heart icon? If you missed it, simply press the veset button on the
back of the micro:bit boavrd, or you can slide the poweyr switch to OFF,

and then turn it ON 09aiIn to reset.

13
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You can “connect device” to make it easier to download your code. After you've connected
your device, you can directly flash code to your REKA:BIT with just ONE single click.

[1] Plug in REKA:BIT to your PC. Click the three dots next to the [Download] button, and
then select [Connect devicel.

o Microsoft | O micro:bit Kk Blocks M JavaScript v

) Search... Q
222 Basic
o Input on start

@» Music show string

© Led

il Radio
C Loops
A Logic

forever

an
= Variables show icon sssss w
|

B Math

Q2 REKABIT
ick

@ Connect device

B Download as |
B Z » « K e

© Help - |

o oomees .. (NI o

14



[2] Follow the on-screen instructions. Select 'BBC micro:bit CMSIS-DAP' or 'DAPLiInk
CMSIS-DAP' from the list and then click [Connect].

Connect your micro:bit...

Pair your micro:bit to the computer by
selecting 'BBC micro:bit CMSIS-DAP' or
'DAPLink CMSIS-DAP' from the popup that
appears after you press the 'Next' button

below.

makecode.microbit.org wants to connect

"BBC micro:bit CMSIS-DAP”

Cancel

©

— You need to use either the new Edge or Chrome browser and have the
\atest Firmwavre on your micro:bit device. If you have problems connecting youy

device, you can vrefevr to the Following page For move INnFo :

https://makecode.microbit.orq/device/usb/webusb/tvroubleshoot

15
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To avoid having to add extension every time you start a new project (or if you have

unstable Internet connection), here’s what you can do!

[1] Click E to save a blank project with extension added as a hex file.

== Microsoft | ) micro:bit Kk Blocks

Search...

JavaScript v ﬁ .’: 9 a
Q

ss= Basic

@ Save

As

© Input &« v 1 . » ThisPC > USB DRIVE (E) v D L Search USB DRIVE (E)
O Music Organiz New fold ®,
© Led @ OneDrive - Person ~ Nam Date modified Type
|I|II Radio v @ This PC No items match your search.
C Loops “J 3D Object

¥ Desktop
3 Logic | Document
= Variables ¥ Download

JS Music
E Math &= Picture
$% REKABIT & Videos
" i = Acer (C)
+. RGB Stick

> o USB DRIVE (E:)
@ BigLED v <
B % %

& Soil Moisture

5 Download

Blank Project with Extensi

A H

File name: | microbit-Blank-project-with-Extension-Added

Save as type: HEX File

ide Folders

Save E ? Cancel

*You can save the file to your Desktop or to an USB drive.




The next time you want to start a new REKA:BIT project,
[1] Go to MakeCode Editor https://makecode.microbit.org/.

[2] Click

X Import button. Select [Import File... Open files from your computer].

o Microsoft ‘ O micro:bit

Behind the MakeCode
Hardware

Watch Pla: import

My Projects O
Import File... Import URL... Your GitHub
Open files from your Open a shared Repo...
computer project URL or Clone or create your
GitHub repo own GitHub
repository

Tutorials

e - Rl

17


https://makecode.microbit.org/

[4] Click on [Choose File] button and select the blank-project-with-extension-added
hex file that you've saved earlier.

[5] Click [Go ahead!] button.

Microsoft | ) micro:bit

And voilg,
you've vready
tfostart
building code
FOv youy new
REKA:BIT

19/
pvoject!
L. Import N\

Introduction to the BBC g
micro:bit

Open .mkcd or .hex file

Show Instructions

Select a .mkced or .hex file to open.

[ ‘Choose File | microbit-Blank-project-with-Extension-Added.hex
I

You canimg b by dragging and dropping them anywhere in the editor!

My Projects  view Al

+

New Project 10 seconds ago




seyvo motoy

mMicvro:bit-REKA:BIT

Scan N\e!

/ A
9 GDa

<
hw’
https://link.cytron.io

/rekabit-project-1




20

Boom barrier gates are a common *l-:-’ Bt e
sight at the entrance of car parks iR -@U

OFF)4. (DC3.6U- —o0) -

| [j«pousn [ | -----
o (2)4Lon . o oFoF
v-v-qmsu

and restricted areas. They control
the flow of traffic and prevent
unwarranted access to private
properties.

on

www.cytron.io

BCY—-NEO-STICK-8
Technologle

Cyt

---------------------------------------------

e R-—R=RB=-R=R=R=-R=-R-—

‘ @‘m“

QQQQQQ

2% emGND
= emvCcC

In this project, we'll build a barrier
gate that opens and closes when
we press the buttons on micro:bit.

| p——

(o | — :ﬁ e=sDIN

X

L REKA:BIT with micro:bit WCardboard JBlu tack / double-sided tape
JServo motor J Cutter knife JHot glue gun
JRGB stick JPopsicle stick

& Adult supervision required when using sharp tools.



Project1: Boom Barrier Gate

=5 on start

On start, set the RGB stick at pin PO and set RGB Stick at pin PO ¥

light it up in RED. set RGB Stick to Q

CLOSE the barriergate (90°). set servo S1 ¥ position to e degrees

on button A * pressed

JEVARGHEE Middle C JEye) iR 4N T-F-1s
set RGB Stick to O

set servo S1 ¥ position to e degrees

When Button A is pressed,
i. play a warning tone,
ii. light up RGB stick in GREEN,

iii. OPEN the barrier gate (20°),

RS ds -8  WELCOME
WEIN-MU )N 5000 *
set RGB Stick to O

set servo S1 ¥ position to @ degrees

iv. scroll text “WELCOME”
and wait for 5 seconds.
v. Light up RGB stick in RED, and

vi. CLOSE the barrier gate (90°).
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An interactive robot responds
to human interactions.

Let's build a robot that cansing, | ST L e——
move, display temperature, and " ® bal iiisionisiuioiioiia
light up at our commands.

.
B @
e

LED module

Components: Tools/Materials:

JREKA:BIT with micro:bit WCardboard d2x Cable ties
JServo motor JScissors JHot glue gun
J2x Big LED d Cutter knife

& Adult supervision required when using sharp tools.

23



= on button A * pressed

On start, display a heart
icon (standby mode) . show icon S5%

When Button A is

pressed play the start melody birthday ¥ repeating once v
7

birthday melody.

Dark Bright

This value may vary.

= on button B ¥ pressed

& forever

Always check the

surrounding light level. L light level <

set Big LED at pin P13

When Button B is
pressed, blink 4
times (i.e. turn ON
the big LEDs, and
then turn OFF, at
200ms intervals).

servo S1 ¥ position to @ukiy

If dim (<80), raise the
robot’s arm (180°) and
turn ON both big LED:s.

set Big LED at pin P15
Big LED at pin P13 * to on

Big LED at pin P15 * to on

set Big LED at pin P13

S

servo S1 ¥ position to o degrees

Else (surrounding is
bright), lower the robot’s
arm to its side (0°) and
turn OFF both big LED:s.

set Big LED at pin P15

Big LED at pin P13 v to off »
Big LED at pin P15 * to off »

& on loud * sound

repeat o times
o

d

When a loud
sound is detected,

= on logo touched ¥

When logo is touched,
display temperature
reading (in Celsius) and
then show heart icon.

v

show icon .

show number temperature (°C)

display a beating
heart animation.

show icon I‘.‘l v

show icon |'.'| v

24
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Project 3: water Level Detection Robot i H |

In this first part of the project,

/éy—"

we will build a water level | OU O . Lot

detection robot. _', ...‘.'...@ | g i O =l e |
s ;;.? ““’ v R R

The robot, will alert you with a

warning tone and ask for water BT -

When it iS lthirstyl. .—:,. R Z. . ::E;n:an:;nf e _nn-_nn._ :E:.:::S B -( :

nnnnnnn
zzzzzzzzzzz
mmmmm

Just refill the container and the
robot will be happy again.

Components: Tools/Materials

JREKA:BIT with micro:bit  Qcardboard d2x Cable ties
JServo motor Scissors JHot glue gun
dSoil moisture sensor O Cutter knife

& Adult supervision required when using sharp tools.
26



Project 3: watevr Level Detection Robot

On start, display the ‘happy’icon
and set servo S1 position to 0°
(i.e. robot’s arm by its side, standby mode).

Always check the moisture level. If the reading is

below 550, which means water is detected above
the minimum level, show the ‘yes’icon.

Else (if water falls below the minimum level),
i. show the ‘no’icon,
ii. play a warning tone,
iii. raise the robot’s arm (180°) for 1 second,
and then,

iv. lower the arm back to its side (0°) for 1 second.

= on start

show icon

= forever

if soil moisture level at pin P2 v < @» @ then
show icon
else

show icon

play tone @i LIy for 2 ¥ beat

set servo S1 ¥ position to @Rl degrees

JEINEOE)N 1000 »

set servo S1 ¥ position to o degrees

This value may vary.

27
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Project3: Auto Pl\ant watering Robot L H |

An auto plant watering robot

////////////

is a great helper to keep your kel . B AL
plants alive and well even when _f.g?;...,..._.{-:;, - ; ; ; ; ; ry
, ¢ ‘ L] dﬁa’ A ﬂ ‘3 7 | S ‘l'
you're away for days. vt e
w

This robot will monitor the soil
moisture level: and when the soil
dries out, it activates the water
pump to water the soil.

---------------------------------------------

r—.qr—.nr—.:—vﬁﬁ &
| | ! | |
SEEgEEEE

oIiI'IEJﬁiIC-Jﬁﬂ@ﬂﬂaﬁluﬁ’loﬂnuﬂiul aaaaa

om,
ddddddddddddddd
wwwwwwwww

Components: Tools/Materials:
JREKA:BIT with micro:bit Qcardboard d2x Cable ties
JSoil moisture sensor Scissors JHot glue gun
JSubmersible water QO Cutter knife

pump

& Adult supervision required when using sharp tools.

}

10 C



Project 3: Auto Plant watering Robot

= forever

if button A * 1is pressed then

Press Button A to display the
current soil moisture reading.

show number = soil moisture level at pin P2 w

®

if soil moisture level at pin P2 @

set all RGB pixels to O

Always check the soil moisture level.
If the reading is above 650 (i.e. the soil is dry),

i. light up the RGB pixels on REKA:BIT in RED,

ii. display ‘sad’ icon’ show icon v

iii. activate the water pump at M2 to pum
P P P P run motor M2 * forward * at speed @

pause (ns) EETID Change the value to adjust the
brake motor M2 w duration to pump water.

else @
set all RGB pixels to O

water for 5 seconds,

iv. and then stop the pump.

Else (if the soil is moist),
i. light up the RGB pixels on REKA:BIT in GREEN

show icon v

®

ii. and display ‘happy’icon.

29
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servo motor (inside)
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A coin eating robot is used to o gt 8
2o O <roucR i O ”U
store small amounts of money. St T 0 T 59 O
When the robot ‘sees’you i ‘

placing a coin in its holder, it

will open its mouth and
swallow the coin. It’s quite
fascinating to watch!

JREKA:BIT with micro:bit
JServo motor

JUltrasonic sensor

---------------------------------------------

- R-R=-R=R=-R=-D=)

QQQQQQ

DDDDDDDDDDDDD
mmmmm

dCardboard  OPliers JHot glue gun

1 Scissors Jdliron wire
JCutter knife  Popsicle sticks

& Adult supervision required when using sharp tools.

3



On start, set ultrasonic pins to (Trig:P2 | Echo: P12)
and set servo position to 0° (standby mode).

e — — B

Always check ultrasonic sensor reading.
If an object is detected at less than 10cm away,

i. play ‘power up” melody,

ii. set servo S1 position to 110° to open the robot’s
mouth and raise the holder to drop the coin,

wait for 500ms, and then

iii. set servo S1 position back to 0° to close the
mouth and return the holder to standby position.

e

5 on start

set Ultrasonic pins to Trig:P2 | Echo:P12 =

set servo S1 ¥ position to o degrees

B forever

if ultrasonic distance < @ m cm then

start melody power up ¥ repeating once ¥

WEINMUIN 500 *
set servo S1 ¥ position to @ degrees
pause (ms) WEIZ“AAg

set servo S1 ¥ position to o degrees



mMicro:bit-REKA:BIT

RGB stick

u\trasonic
sensov

\ KSCGY\ Mel

- - T
S - Ot
b Dy - ’,./‘;fv‘
- .y 5
)'l:’ —— ) oz e

with wheel
2% big LED
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Project 5 : Mobile RObO‘t Cor

o o o o
- N M
e e o

Q [ . o0 i °
A mobile robot is capable of '65"12‘352’2 [yl
moving around onitsown [k .-.SI:?:H° 92!

and performing a variety of
tasks.

SrER

BCY—-NEO-STICK-8

== emvce
= aw . @

=3 emGND
> _ﬁ e=mDIN

Let's build a mobile robot
that can move around freely,
avoiding obstacles in its path.

X
Components: Tools/Materials:
JREKA:BIT with micro:bit  WPlastic food container [4x Cable ties
JUltrasonic sensor JCardboard JBlu tack
d2x DC motor with wheel UWCutter knife JHot glue gun
J2x Big LED

LJRGB Stick & Adult supervision required when using sharp tools.



Project 5: Mobi le Robo{' Car.

On start,
display a heart icon,

set ultrasonic pins to
(Trig:P2| Echo:P12) and
RGB stick pin to PO,

turn ON both big LED:s,

and set variable ‘Go’ to 0
(standby mode).

Press Button A to set
variable ‘Go’to 1
(moving mode).

Press Button B to set
variable ‘Go’to 0
(standby mode).

Press Buttons A & B at

the same time to ‘toggle’|
the big LED:s.

)

4 on start

show icon ".‘I v

set Ultrasonic pins to Trig:P2 | Echo:P12 +

set RGB Stick at pin PO ¥

set Big LED at pin P13 * +to

set Big LED at pin P15 * +to

= on button A w pressed

= on button B ¥ pressed

= on button A+B pressed

toggle Big LED at pin P13 w

toggle Big LED at pin P15 ¥

on

on

v

v

Always check ‘Go’ variable.
Ifitis 1, run ‘moving mode.

Moving mode: Always
check ultrasonic sensor.
If obstacle is detected
<15cm away, STOP and
light up RGB stick in RED.

Then turn right for 1200ms
to steer away from the
obstacle.

Else (if no obstacle is
detected), keep moving
forward and light up RGB
stick in GREEN.

Else (if variable ‘Go’ is not

1), then run ‘standby mode.

Standby mode: Stop and
light up RGB stick in
rainbow colours).

&l forever

if Go ¥ = » o then

if ultrasonic distance < ¥ @ cm then

brake motor all =

set RGB Stick to O

run motor M1 v forward * at speed

run motor M2 v Dbackward v at speed

WEUC-MGE)N 1200 »

brake motor all w

else @

run motor all v+ forward v at speed @

set RGB Stick to O

else
brake motor all =

show rainbow on RGB Stick

®
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The servo motor included in this kit is
also known as a RC (radio control) servo.
The operating voltage is between 3.0V to

6.0VDC.

The operating angle range is between 0°
to 180°, i.e. you can control the servo
motor to rotate to your desired angle
within that range.

REKA:BIT expansion board can support
up to 4 servo motors at the same time. To
connect a servo motor, plug in the cable
to the servo port on the upper right
corner of REKA:BIT board as shown.

The length of the servo cable is ~20cm. A
servo extension cable is provided should
you need to extend its length.
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v-v.dHIGH
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REKA:BIT Extension Servo Motor
Servo Port Cable Cable

s (Signal) White Orange
+power) |
(cround



Seyvo Motoy

You can easily program connected

servo motor(s) using blocks from
REKA:BIT RBT Project Kit Extension:

[REKA:BIT-Servos] category drawer.

Search... Q REKA:BIT

¢» Music brake motor M1 w

run motor M1 *+ forward *+ at speed @

3 Logic

disable servo S1 +

set servo S1 * position to @ degrees

<"+ RGB Stick

RGB LED
@ BigLED

Soil Moisture clear all RGB pixels

® Ultrasonic
set RGB pixels brightness to e

2"+ Neopixel

disable servo Sl w

Use this block to disable
selected servo motovr(s)
when not in use. This
will prevent the servo(s)
From twitching.

set servo S1 * position to @ degrees

Position 20

o

Select to contvrol
each servo motoy
(51-94) individually ov
all connected sevrvos
at the same time.

- = ==
Set selected sevrvo

motovr(s) to turn

— To this angle.

Range: o° to 180°.

L ]

-
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‘ RGB Stick ‘
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This component comes as a single stick
with 8 addressable RGB LEDs. You can
program the RGB LEDs to light up in
different colours.

Each RGB LED is assigned an identification
number (0-7). Use this number to
program each RGB LED individually.

You can connect the RGB stick to any IO
port on REKA:BIT using the Grove to
female header cable provided.

*Leave the white wire unconnected.

BCY—-NEO-STICK-8

Cyitron

Technologle
www.cytron.io

e o o e
/R i S

‘-‘ (oc3.6u- 6u) .

l CJCPONER [ \
= (o) 4Lon .
v-v.lHIGH

ﬂ--émmmmm

---------------------------------------------

e | -----------
Hoan = |
g ——
REKA:BIT Grove )
IO Port Cable RGB Stick
GND GND (ground)
33 B oven
White Not connected
PO P1 P2 P13 P15 Yellow DIN (digital input)



RGB Stick

You can easily program the RGB
stick using blocks from REKA:BIT

RBT Project Kit Extension:
[RGB Stick] category drawer.

Search... Q RGB Stick
=22 Basic
set RGB Stick at pin PO
O Input
¢» Music
©O Led turn off RGB Stick
"lll Radio set RGB Stick brightness to e
C Loops
>3 Logic
show rainbow on RGB Stick
= Variables
E Math set RGB Stick to Q
o .
& REKABIT set RGB Stick pixel o to( )

%'+ RGB Stick

@ Big LED

shift RGB Stick pixels color by o

& Soil Moisture

@ Ultrasonic rotate RGB Stick pixels color by o

%"+ Neopixel

—

set RGB Stick at pin PO w To program the RGB Stick,
you need to add this to
[Lon start]lblock and set
the pin nUmbeyry to match
the port on REKA:BIT to
which you connected the
RGB stick.

To turn OFF o\l RGB LEDs J

turn off RGB Stick

set RGB Stick brightness to @ Use this block
to adjust the

brightness level
Brightness 255 of the RGB LEDs.
@I | Thevangeis
between o and
255.
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RGB Stick

to light vp In
vqinbow co\ouvs. 4 Neoplx'rl RGE LED Stuck : by Cytron . Www. Cytron o
| Tl PRI O
set RGB Stick to Q
Program the RGB
stick to \|9h1' VP Use this block to program each individual
== - in the selected RGB LED (\abelled o to 7) to \IQh'\' up In the

colouy. selected colovuy.

red @ Sheen @ blue @ rotate RGB Stick pixels color by o

The RGB LEDs produce colours by combining
red, green, and blue light in varying
intensities. \f the colour you want is not

shift RGB Stick pixels color by o

included in the selection, you can manually To votate ov shift the lights around to
set 1t by adjusting the brightness, or create diffevrent colour patterns (e.q.
{ intensity of red, green and blue light. vunning light effect).

- |
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A light-emitting diode (LED) is a
semiconductor device that produces
light when current flows through it.

Observe the big LED and see if you

can spot the parts as shown in this
diagram:

Epoxy lens /
case
Bond
wire Semiconductor

die

N\
|| || Flat spot
Anode (+) | " Cathode (-)

You can connect the LED module

to any IO port on REKA:BIT using the
Grove to female header cable
provided.

*Leave the white wire unconnected.

ooooo
OOOOO
e o |

----
wwwwww
=
o

. .
‘-‘ (oc3.6u- 5u) e

l “ (<poucr | 0" N R
o () 4Lon .V
v-vdHIGH

---------------------------------------------

AR ARAARRRA

b
QQQQQQ

ST SO g e o
GND GND (ground)
3V3 - VCC (power)

- White Not connected

PO P1 P2 P13 P15 Yellow IN (input)
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You can easily program the big _ .
LED using blocks from REKA:BIT N

RBT Project Kit Extension:
[Big LED] category drawer.

Set the pin numbey
to match the port
on REKA:BIT to which

Search... Q Big LED

o Input set Big LED at pin PO v to on v YOU COnﬂeC‘\‘ed “'he Se\ec-\- ‘\-o ‘\‘UVn
¢» Music toggle Big LED at pin PO v 3 LED modvule. ON (OV QFF)
© Led the LED.

' Loops

3 Logic

= Variables toggle Big LED at pin PO ¥

E Math

XX REKABIT To "toggle” means to switch from one state to
2"+ RGB Stick

anotheyvr. If the current state is ON, then it will
switch to OFF; and vice versa. Thus, when we
toggle an LED repetitively, the LED will appear to
be blinking.

@ BigLED

® Soil Moisture

® Ultrasonic

%"+ Neopixel
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This soil moisture sensor measures
moisture level using capacitive sensing.

The higher the water content of the soil,
the lower the output voltage. Therefore,

you can expect to get a relatively lower
reading when the probe is inserted in
wet soil, and higher reading when the
soil is dry.

You can also use this sensor to detect
presence of water or measure the water
level in a container.

The sensor gives an analog output. You
can only connect the soil moisture

sensor to analog ports (PO/P1/P2) on
REKA:BIT.

ssssss

8 L9 00w
2

...
meseyiiiiil
- Y9 .

a(oFF)a. (pc3.6v- ] .

l [j«:ousn [ |
s (o) 4Lon
v-v.CHIGH

L B
W
K
o

---------------------------------------------
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RIE)K,:;IilT Grove Cable Soil Moisture Sensor
GND GND (ground)
3V3 BN vCC (powen)

P1 P9 P12 White DIS (disable pin)
PO P1 P2 Yellow OUT (analog output)
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You can easily program the soll
moisture sensor using blocks
from REKA:BIT RBT Project Kit
Extension: [Soil Moisture]
category drawer.

Search... Q Soil Moisture
2% Basic
© Input
@» Music
© Led

all Radio
C Loops
>4 Logic

= Variables

7] Math

QF REKA:BIT
<"+ RGB Stick

@ BigLED

& Soil Moisture

@ Ultrasonic

«'» Neopixel

solil moisture level at pin PO v

— |

Use this block to get
vreading of the soil
moisture level. Set the
PiNn nUmbeyvy to match

the port on REKA:BIT to

which you connected the

uoi\ moistuvre sensor.

v PO

P1

P2

! Threshold value

soil moisture level at pin PO * >

—

Use this block to compare
soil moisture level reading
with g desired threshold;
it veturns tvue or False.

v PO

P1
P2




SUbmevrsible water Pump

This submersible water pump comes
with a 1T-meter rubber tube. You need to
connect the rubber tube to the pump
outlet and then fully submerge the water

pump in (a container filled with) water for
it to work. 7/

outlet

You can connect the pump to either
terminal (MOTOR 1 or MOTOR 2) on
REKA:BIT. The water pump is not polarity
sensitive; thus, the red/black wire
connections can be either way round.

ooooo
> © O O {
e o © o

‘-‘ (oc3.6v- 6U] s

3. w » w
e ’i' : 28 1
3. = Cj«pouen I | ---- NS
= (@)4Lon . ' ' e '555 = |
v-v-dHIGH = - ‘

AR RRRRRARA -

aaaaaaaaaaaaaaaaaa
h AN N GRS G GD O GD e GD 2 G0 @ 0D © Uit

1) Insert the
exposed ends.

2) Tighten the
screws using
a screwdriver.

& Clamp the exposed wire lead, and not the insulator.
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SUbmevrsible water Pump

You can easily program the water Use this block to stop the motor,
pump using blocks from REKA:BIT i.e. stop pumping water.

RBT Project Kit Extension: [REKA:BIT ' 1o
- DC Motors] category drawer.

fu:g the block below to activate the water pump. é

run motor M1 + forward * at speed @

@¢» Music brake motor M1 w v forward pecd 126

TI ;:m un motor W1~ foruard v st speed (ED) backward o D
' Loops

>3 Logic 7 [ . . = . ]
= Variables - T Select (M1 ov M2) to SpinNning This contvrols

& Math match the channel on divection. the pumping

O REKABIT set servo 51~ position to (T)) degrees REKA:BIT to which you This water!| speed, i.e. the

2"+ RGB Stick connect the wateyr PUMP CcON F\low vate.

@ BigLED e pump. Select all'ipyou || work in The vange is

& Soil Moisture e T (e want to control two eithey between o and
® Ultrasonic connected pumps at divection. 255.

<. Neopixel et 1 pels prightness to @) the saome time. NVAEM U ]
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Ultrasonic sensors are used to detect
obstacles and measure distances.

An ultrasonic sensor is made up of two
main parts - a transmitter and a receiver.
The transmitter emits an ultrasound
wave. If there is an object blocking its
path, the ultrasound wave will be
reflected back towards the receiver.

The operating voltage of the ultrasonic
sensor in this kit is between 3.0V and
5.5V. It provides non-contact detection
ranging from 2cm to 300cm away.

You can connect the sensor to any 10
port on REKA:BIT using the Grove to
female header cable provided.

---------------------------------------------

aaaaaaaaaaaaaaaaaaaa
AN O AN O GD e GDN AN GD® GD ® G0 @ G0 © Ul

10 Port
GND

3V3

PO P1

REKA:BIT Grove Cable Ultrasonic
Sensor
GND (ground)
_ VCC (power)
P9 P12 P14 P16 White Echo (echo)
P2 P13 P15 Yellow Trig (trigger)
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Ultrasonic Sensoy

You can program the ultrasonic
sensor using blocks from

REKA:BIT RBT Project Kit Extension:

[Ultrasonic] category drawer.

Search... Q Ultrasonic
22 Basic
O Input
@» Music
QO Led

I|I Radio ultrasonic distance < w @ cm
1l

set Ultrasonic pins to Trig:P@ | Echo:Pl1 =

ultrasonic distance (cm)

Loops

Logic

& Q

Variables
B Math
QF REKABIT
<"+ RGB Stick
@ Big LED

& Soil Moisture

® Ultrasonic

%"+ Neopixel

=

—
To progroam the vltrasonic sensoyr, you need to add

this to Lon startl block and set the pin numbers to
match the port on REKA:BIT to which you connect
the sensov.

set Ultrasonic pins to Trig:Po@ | Echo:P1 +

v Trig:P0 | Echo:P1
Trig:P1 | Echo:P9

ultrasonic distance (cm)

Trig:P2 | Echo:P12

Trig:P13 | Echo:P14

Use this block to get the
reading of the ultrasonic
sensoy.

Trig:P15 | Echo:P16

—

Use this block to compare vitrasonic distance
reading with a desired threshold; it returns true’

ovr False.
ultrasonic distance < w

[ Thvesho‘d VQ\UQK




A direct current motor, or more commonly
known as DC motor, is a rotating electrical
device that converts electrical energy into

mechanical energy.

We need to apply input voltage to make a
DC motor spin. The higher the input
voltage, the faster the motor spins.

DC motors can spin in both clockwise and
counterclockwise directions. To change the
spinning direction, you can either swap the
red and black wire connections OR change
the direction setting in your code.

REKA:BIT board can support up to 2 DC
motors.
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1) Insert the

2) Tighten the
screws using
a screwdriver.

exposed ends.

& Clamp the exposed wire lead, and not the insulator.
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DC Motor

You can easily program DC motors
using blocks from REKA:BIT RBT

Project Kit Extension: [REKA:BIT -
DC Motors] category drawer.

¢» Music brake motor M1 +
© Led
run motor M1 *+ forward *+ at speed @
all Radio
C Loops
/A Logic
= Variables disable servo S1 ¥
B Math
set servo S1 * position to @ degrees
& REKABIT
<"+ RGB Stick
RGB LED
@ Big LED
6 Soil Moisture clear all RGB pixels

@ Ultrasonic
set RGB pixels brightness to e

2"+ Neopixel

50

Use this block to stop the motov. j

Use the block below to vrun connected DC motorv(s)
ot youv desivred speed.

run motor M1 + forward * at speed @

v M1 v forward Speed 128

M2 backward - - |

all
Select (M1ovy M2) to Spinning This is  relative
match the channel on divection. value ranging
REKA:BIT to which you From o to 255.
connect the DC motoy.
select ‘all' if you want The higher the
to contvol two value, the fFasteyr
connected motors at the motor spins.

the saome time.
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Dear Jr Maker,

We are so proud of you for making it this far. You've learnt to build robotics projects

using various components provided in this kit and to program them using MakeCode
Editor. That's quite an accomplishment!

Now do not stop here... get innovative and reuse the components in this kit to build
your own projects. Be creative and have fun exploring the endless possibilities. Scan

the QR code for more project ideas and if you need extra components, you can always
get them at www.cytron.io

Keep learning, and happy making~

Cheers,

Adam ¢ Anwa

https://link.cytron.io/
rekabit-projects


http://www.cytron.io/

RBT Project Kit por micro:bit

R2270223
PM-BOK-KIT-REKABIT-RBT
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