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What Is PicoBricks?

Motor Driver

OLED
Screen
RGB Led Wireless & IR
Temp. & Gesture & Color
Hum. . .. ® Sensor
PIR (Motion) % Light Sensor
Sensor 55 1 u e |_, . Potentiometer
Relay aa!EEH! | wom & Button

Piano & Gamlng

PicoBricks is a development board that eliminates the difficulties experienced in physical
programming. You can invest the time saved from these challenges to create more

creative projects.

Thanks to its modular structure, PicoBricks eliminates challenges such as soldering, cable
clutter, incorrect pin connections, etc., experienced in physical programming. Additionally,
its microcontroller board Micro:Bit, being easily programmable and supporting various

coding platforms, further eradicates programming difficulties during the coding phase.
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PicoBricks supports both block-based and text-based programming tools. With MakeCode

Blocks and MicroBlocks IDE, we can code our projects quickly by using block-based
programming. Block-based programming tools eliminate many difficulties such as
punctuation marks and functions while writing code. This makes it an effective method
for developing algorithmic skills necessary for programming education, especially for
young age groups or beginners. With PicoBricks, while developing projects, we can easily
create complex projects by simply dragging a few code blocks onto our project page by
using MakeCode and MicroBlocks programs. Additionally, PicoBricks supports the C
programming language in Arduino IDE and the MicroPython programming language in
Thonny IDE. Arduino IDE and Thonny IDE are the most commonly used programming
tools for physical programming education among text-based programming tools. Thonny
IDE eliminates punctuation (Syntax) errors frequently encountered in text-based

programming languages due to its support for the MicroPython language.

o Eﬁ. C :
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What Is Micro:Bit?

Micro:bit, a microcontroller board that features a 5x5 LED matrix, 2 buttons, an

accelerometer, a compass, a speaker, and a microphone sensor on its front surface.
Additionally, you can connect various sensors to the micro:bit through the pin points on

the underside of the device.

With PicoBricks, we can connect 13 different sensors to the Micro:Bit without the need for

jumper cable connections.
After placing the Micro:Bit on the PicoBricks Main Board Module, we can use the following

sensors without the need for jumper cable connections.

: ; Reset and power button
Radio antenna Microphone

Microphone indicator

USB Connector

Battery socket

Touch Logo

25 LED Lig Processor

Speaker
2 Buttons

Pin-2 Pin-3V Edge connector for accessories

Pin-O  Pin-1

Pin-GND

=== COmpass and accelerometer
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Python is a great way to deepen your programming skills through text-based coding. Its
natural English-like structure makes it easy to start learning, but it's also powerful enough

to be used in areas like data science and machine learning.

It's widely used in schools and is supported by a global community of teachers,
programmers and engineers. Our Python editor is designed to help teachers and learners

get the most out of text-based programming on the micro:bit.

Why learn Python on the micro:bit?

Python is an excellent first text-based language to learn. Its instructions and syntax are

based on natural language, making code easy to read, understand and modify.

As well as being widely used in education, it's used in industry, especially in the areas of
data science and machine learning. Python is not just used by software developers, but

also by people working in fields as diverse as medicine, physics and finance.

Python on the BBC micro:bit brings the benefits of physical computing to students aged
11-14, learning programming fundamentals through text-based coding: immersive, creative

experiences for students that help build engagement and knowledge.
PicoBricks can be programmed with the Python (MicroPython) programming language

both online using MakeCode Python and offline through Python editors such as Thonny
IDE.
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What is MakeCode Python?

MakeCode Python for Micro:Bit is a text-based (Python) software development editor
developed by Microsoft. With MakeCode, you can quickly and easily create programming
steps for robotic coding projects prepared using the Micro:Bit microcontroller board.
Using the simulation feature, you can simulate your code blocks even if your circuit is not

ready.

MakeCode is not just an editor but also a maker environment where you can publish your
projects. By publishing your prepared projects on your MakeCode account, you can share

them with us through https://community.robotistan.com/.

What is Thonny IDE?

Thonny IDE, Mico:Bit, Raspberry Pi, etc. is an offline programming editor that allows us to
program different microcontrollers in the Python (MicroPython) programming language.

It can be coded offline with the PicoBricks Thonny IDE editor.

How to Use Thonny IDE

To use PicoBricks with Thonny IDE, please follow the steps below.

® Go to thonny.org from your browser and download the version of Thonny IDE suitable

for your operating system.

Thonny . Download version 4.1.6 for

= Windows « Mac + Linux
Python IDE for beginners
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We are connected.
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Now let's save the PicoBricks Python library to the microcontroller. To do this, let's go to the

PicoBricks for Micro:bit GitHub page (https://github.com/Robotistan/PicoBricks-for-MicroBit)

and download the picobricks.py library from the file location below to our computer.

Software>Libraries>picobricks.py

[=]

.

—

rbt.ist/pbformblib

[=]

® Open the library file in Thonny IDE. Use the 'Save As' (Ctrl+Shift+S) option to save it to the

Micro:bit.
T Serto microist "
T Whereto saveto? X, { — . 2|
IIII.lﬂ#ll—llﬁlhlnlill—lihf— !-H- - I :-.ﬂ
P Trescompater 1
1
i 4
mrachii
W =
J\/ Pl sgme  [reconsiomd \ | | ok o |
2 W

® Once the saving process is successfully completed, you can start writing the project code.

T Saving ... >
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How to Use MakeCode Python

® Open the MakeCode Python editor by going to (https://python.microbit.org/v/3/reference.)

iy | L) e b

Let's Get to Know MakeCode Python Editor

/A

Reference

The Reference section makes it easy to discover what Python and the micro:bit can
do, like browsing blocks in MakeCode or Scratch. Easily discovering the potential of

the micro:bit hardware and writing software in Python boosts your students'

creativity.

Don't forget to explore the Ideas tab which contains complete working programs
your students can use straight away, then modify to make their own. You'll find an

emotion badge, step counter, radio, and sound projects.

This is the area that allows you to use the functions of Micro:bit sensors,

mathematics, Bluetooth, and other libraries.
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Simulator

Students can test their code out using the simulator before sending it to a real micro:bit.
This helps them develop, test, debug and evaluate their code and means they can work

on projects even when they don't have access to a micro:bit device.

MakeCode Python Connection Steps

Q Trmmmct rabin
* Connacl

R
# Send to micro:bit |
k Connect Cable
L1

Click the “three-dot” button.

BaleEl Mmierabe

*

will B CHoons por micro-bi

Connect Cable




Connection Completed

Now let's save the PicoBricks Python library to the microcontroller. To do this, let's go to the

PicoBricks for Micro:bit GitHub page (https://github.com/Robotistan/PicoBricks-for-MicroBit).

Software>Libraries>picobricks.py

[=]

.

—

[=]

rbt.ist/pbformblib

Copied!
Raw Click the “Create file” button. 0
D 2\
!t/ % A Create file )

Copy the codes

Create a new Python file in this project

Create a new Fython file in this project G
Mamie -
| picotricks] I

We'll add the |, oy extension for you

Type "picobricks" in the name field and
click the "create” button.
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® Paste the codes

1P shsigestoie_ud_dolis_] = shsipestues v _delea_ bt
| raturn D™

wlaeg

jrefurs *HDGEE™

BFiF R N BT LibraryiRiddidiad
ol mingrE disrEnce);

¥ Serul @ Ebgs pulse (o U U fpger fo Arltiets semr it
pind e te digital (8}

Lime, &l aom_wi{l)

pindlowrite digitalil}

thue. ahaop_wslin)

pinl e ite dGgital (8}

¥ Imitdalice start sl srd §ines
start tles = A
] _tlmm = &

P Hindsps B The dir st lgn 6l U elle jerl s
whd e pinds reed digital(] == #2
STErn_time =y, ks sl
whifls ping, resd_digital(] == J=
T thms o times. ticke_usl)

¥ Caloslate the distances based nn e eohs i

dgratien = el Tiss - SURiT_UTes

dintancs_cm = (duration f 3] = 0043 8 Speed of smnd is 303 m/s
ralamn diwblissie_cm

code.

Project name

blink

main.py

picobricks.py
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® Once the saving process is successfully completed, you can start writing the project
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Blink Project

An employee starting a new job in real life usually takes on the most basic tasks. A janitor

learns to use a broom, a chef learns kitchen utensils, and a waiter learns tray carrying. We
can multiply these examples. The first code written by those who are new to software
development is generally known as "Hello World." The language they use prints "Hello
World" to the screen or console window when the program starts, marking the initial step
in programming. It's akin to a baby starting to crawl... The first step in robotic coding, also
known as physical programming, is the Blink application. In robotic coding, blinking
symbolizes a significant moment. Simply by connecting an LED to the circuit board and
coding it, the LED can be made to continuously blink. Ask individuals who have developed
themselves in the field of robotic coding how they reached this level. The answer they will

give you typically starts with: "It all began with lighting up an LED!"

LEDs and screens are electronic circuit components that provide visual output. Thanks to
output elements, a programmer can concretely determine at which stage their code is
progressing. With PicoBricks, Micro:Bit includes 25 LEDs (5x5 Matrix) and a 128x64 OLED
screen. When starting robotic coding with PicoBricks, printing "Hello World" on the OLED

screen and winking with matrix LEDs are equally straightforward.

O Project Details:

In this project, we will make the emoji we created using the Micro:Bit Matrix LEDs wink

while displaying "Hello World" on the OLED screen.

@ Connection Diagram:

You can prepare this project without making any wiring connections.
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OProject Images:
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®MicroBlocks Code of The Project:

FA

FEL TNk Froject
from microbit fmport «
from picobricks import =

# Funetion Indtializetion

oled = 55013846:()

oled.initl]

oled.clear)
oled.add_text{,8,"Hello World™)

Foaille Tmages
pb_swile = |
[1, 1, &, 1, 1},
[ 1, & 1, 11,
(g, @, &, &, 6],
[, &, &, 8, 1],
% 1: 1; 1, 8],

1

ghilink imapoc

ph_bBlink = [
[1, 1, &, &, &],
[1, 1, &, 1, 1],
[a, &, @&, @, 8],
[1, &, 8, 8, 1],
i 1, 1, 3, 8],

1

while Truei

| fer y Gin range{s):
~ | for x in range(s):
| 4f pb_blink[y][x] == 1t
| display.set_pixel{x, y, %)
alsal
|display.set_pixelix, v, &)
sloap{5a0)
for y in range{5):
| for x in range(s):
if pb_smile[y][x] == 1%
T display.set_pixel(x, y, %)
else!
| display.set_pixelix, y, &)
sleep{566)
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Action-Reaction Project

As Newton explained in his laws of motion, a reaction occurs against every action.
Electronic systems receive commands from users and perform their tasks. Usually a
keypad, touch screen or a button is used for this job. Electronic devices respond verbally,
in writing or visually to inform the user that their task is over and what is going on during
the task. In addition to informing the user of these reactions, it can help to understand

where the fault may be in a possible malfunction.

Buttons are circuit components through which we can provide input. Different types of
buttons are used in electronic systems: toggle switches, push buttons and more.
PicoBricks has a total of 3 push buttons, with 1 on the potentiometer and button module
and 2 on the Micro:Bit. Push buttons function similarly to switches; they conduct current
when pressed and do not conduct when released. PicoBricks has a total of 3 push
buttons, with 1 push button on the potentiometer and button module, and 2 push
buttons on the Micro:Bit. Push buttons operate like switches. Push buttons transmit

current when pressed and do not transmit when released.

0 Project Details:

In the project, when the button on the potentiometer & button module is pressed, we will

make the smiley face emoji we created on the Micro:Bit LED matrix blink.

@ Connection Diagram:

You can prepare this project without making any cable connections.
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Project Images:
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@ MicroBlocks Code of The Project:

arior-resction

At o eaction
from micrablt fmpost «
from picobricks import »

F PMn Inftialization
Button_Pin = pind

F Fenction Indtisldzation

aled = SSO05G()

aled. indtdd

oled,clear])

aled. add_text(s, s, ] le World")

Pamile ‘@npas
ph_ssile = [
PR L P
[, 1, &, 1, 1],
[B; &, B8, B; &),
[, &, a, &, 1],
la'l I': !F .'l H:Ir

1
Fhlink imapes
pb Blink = [

1, 1, &, &, 8],

(3 1, 8, §; 1],

B, 8; B, B, &),

[a, &, &, 0, 1],

{ey 1, 14 1, &),
|

while Truss
" button = Button_Pin.resd_digital()
{41 button == i3
5 for y in ranga(S):
for % in range(s) s
| iF pb_blink{y]ix] == 1t
display.set pixel(x, y, 93
:al:g:
77 display.set_pixel(x, y, 0)
| mlaed
_-l for ¥ in range(S):
for x in range(5):
[ i1 pb_sadle[y][x] == it
display.set pixel(x, y, 9}
| wlgay
| | display.set_pixel(x, y, 83
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Color Cards Project

In these days, sensors that perceive the color of passing objects are commonly used in
factories to alleviate workforce. For instance, different products moving on a production
line can be directed to the correct conveyor belt thanks to color-sensing sensors. Many
sectors employ more advanced versions of these sensors in their factories due to this
feature. With the gesture module (color and motion sensor) we will use in this project, we

can detect the colours of objects around PicoBricks.

The gesture module produces three numerical outputs as R (RED), G (Green), and B
(BLUE) while detecting the colors of the object in front of it. When we use these outputs
as the values of the RGB LED, a single colour value is formed, and this colour is the colour

of the object in front of the gesture sensor.

The environment light level, distance to the object, and the object's opacity

can affect the value detected by the gesture module. The recommended

distance should be around 5 cm on average.

0 Project Details:

In this project, we will enable the gesture module to detect the colors of color cards we
create by cutting colored cardboard, colored A4 paper, etc. This way, we will ensure that
all 3 RGB LEDs in the RGB LED module light up in the same color. To do this, let's hold

these colored papers in front of the gesture module.

25




@ Connection Diagram:

You can prepare this project without making any cable connections.
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®MicroBlocks Code of The Project:

i

£ Colo-Cards

el oir Cards P l.'|jllll |
frcm micrabit lmport =
Irem plr.:l.urliq:h-; fagort =
i T neidrliaal

ot ge

RGE_Fin = pind P Pin cormecied To The Heafizel steip
Hum_Leds = 3 F Mmber of LEDs n the skErip

F inftialize the AFOSSGER colar semzor

ppcds = AFDSSAGEL ]

apds , init_color_sensor{}

ge-collect{} & Collect garboge to fres up sesry

# Inftinlirs the ReoPixel strip
np = noopduel, BeoPiwel{RGH_Pin, Mum_Leds)

whiile Trsc!
| & momad tha BGE valuas from the color sansor
r_color = apds.color wvaluel"red™) or &

shoop (18]
E_-L'u-h!lr - #q:':l._-:u-ll;lr _rnl.un['!,:-uu..ﬁ o |
b {10
b cobar = apeli.colar wvoloe{™blea™) oF &
aleap i)

pr‘llll: " raml™)
prinklr _l}ﬁ-ltlr]l
print{®*green™)
printig_colar)
print ("Bluie™ )
printib_colar)

reround(rownd r colar - 8 % = { 255 -8 ) f ( 18332 - 9 ] ¢+ 8}
geround{rowd{ g ealer - 8 3 = { 3558 -8 ] § ( 1823 - @ ] + &)
berourd{rownd{ b color = 8 % « [ 35% - @8 ] f [ 1823 - @ )} & &)

¥ St the ealar af The Mool ixals

8] = (ry @y Bl

ma(1] = (r. gs B)

mp2] = (ry g; b}

mp.show(] & Update the HeoPlixels te show the now colars
sleep({lBa) & Wait for holf & second before the pext wpdate
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PicoBricks Piano Project

Advancements in electronics have led to the digitization of music instruments that were

difficult and expensive to produce. Pianos are at the forefront of these instruments. Each
key of digital pianos generates electrical signals at different frequencies, in this way,
allowing them to play 88 different notes from their speakers. Factors such as the delay
time of the keys on digital instruments, the quality of the speakers, and the resolution of
the sound have emerged as quality-affecting elements. In electric guitars, vibrations on
the strings are digitized instead of keys. In wind instruments, played notes can be
converted into electrical signals and recorded through high-resolution microphones
attached to the sound output. These developments in electronics have facilitated access

to high-cost musical instruments and diversified music education.

In this project, we will create a touch-sensitive piano by using the PicoBricks Touch &

Piano module.

0 Project Details:

In this project, we will use the PicoBricks Touch & Piano module to play the desired note
on the buzzer of the Micro:Bit based on the touch sensor. We will print the value of the
pressed note on the Micro:Bit Matrix LEDs, and we will also display the texts "PicoBricks"

and "Piano" on the PicoBricks OLED screen.

29




@ Connection Diagram:

You can prepare this project without making any cable connections.

0 Project Images:
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®MicroBlocks Code of The Project:

1

&

pleoBrices-paans

P ana Pi l.1i1:-|.'l.|
from microbit import #
from towchsensor import =

touchsensor = CYBCMBRI116()
touchsensar, init (]}

H ﬂ_’ii! Truses

touchsensar .. PLayF§ anog)
data = touchsensor . ReadButtont)
#primt{data)
if data == Ti

| display. show('C')
elif data == R:
| display. show('D" )
elif data == 53

| display . showl 'E*)
el1f data == 18:

| display.show{ 'F')
olif datas == 31:
| display.show('G")
elif data == 17:

| dfuplay . showl A"}
olif data == 13:
T display.shew( 'B')
elif data == J4:

display.show(C')
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RGB LED Control Panel Project

In these days, RGB LEDs, used in various areas such as billboards, traffic lights, warning

signs, etc., have a fundamental feature of being able to obtain intermediate colors by
taking values between 0-255 for red, green, and blue colours. In fact, with RGB LEDs, we

can create animations by changing colors on a panel we create.

There are three RGB LEDs on PicoBricks. By using the MicroBlocks editor, we can obtain
various color outputs by setting the desired RGB values for each of these RGB LEDs. In
this project, we will examine in detail how RGB LEDs work by changing color values with

the potentiometer module and buttons.

In this project, we will create a touch-sensitive piano by using the PicoBricks Touch &

Piano module.

O Project Details:

Using the PicoBricks potentiometer module, we will adjust color values between 0-255.
By pressing the button on the PicoBricks Potentiometer & Button module, we will set the
color value to red; by pressing Micro:Bit A button, we will set it to green, and by pressing
Micro:Bit B button, we will set it to blue. This way, we will observe the instant changes in
the values of the three RGB LEDs on the PicoBricks RGB LED module. At the same time,
the color values will be updated on the PicoBricks OLED screen each time we press a

button.

@ Connection Diagram:

You can prepare this project without making any cable connections.

33




O Project Images:
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© MicroBlocks Code of The Project:

f RGE-LED-Comtml-Fats

1 FRGE LED Cemiral PFanel Profects
from microblt |spart =
from piloobrdcks fmport =
import neopinel

r Pin Initinlization
Ral_Pin = pins

5 Mum_Leds = 3
Pot_FHin = pind
Button_Mn = pind

F Function Initinlizacion

oled = S5DI38E()

oled. initi)

oled.clear(]

npg = necpdEsl Mool wel (RGE_Fin, Mum_Leds)

s rHeopinsl
mp(8] = (&, B, B}
mp(1] = (&, &, &)
np[3] = (&, &, 8}
rify . ahivw )

1 pot_valos-g
Coun tar 8
L =i
kB
1 ".l‘H
= whil la Teusr
| ‘aldpat=pet_wales

pot_walisg = rosnd (rownd{ Pot_Pin.read_sealogi) - @ ) &« ( 255 -8 ) 4 ( 1803 - @ ) = H)

if oldpotl spot waluei
| oled.sdd_text(%,3,”" "]
oled. sdd_texe(5, 5, ser (int{pot_valus)})
oled add text(l,8,"8 __ & __ B")
button = Butten_ Pim.resd_digital (7
i1 buttemseis
T | sl sk R )
B_¥= ¥
r o= pat_wales
if o_r i= ri
| | oled.add remef1,2," )
A4 | oled add_tewt{1,%,str{int{pot_ walus) i

i# Af buttom a.1s_pressed(}i
| di splary . shbee i 6" )
Ll
g=pot_valee
_iF B EoTgd
| oled add_bawk (%, 2 " s
aled sdd bewe(S 7 atr(int{pot_valus)l]

i OF borttees b s pressed]] 1
T | sl abi{ "B
o_beh
b gt vl
i iF o _ba=k:
|oled.add_tewt{s,2," ")
oled.add teat{®, 7 str{int{pat_walus)h}

ueapieel
| mpln] = (r, g, B}
| mali] = £F, B BF
| 2] = £F. §. BF
g -mheE
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Thermometer Project

Sensors are the sensory organs of electronic systems. To perceive, we use our skin, eyes for
seeing, ears for hearing, tongue for tasting, and nose for smelling. Picobricks already has
many sensory organs (sensors), and new ones can also be added. By using sensors such as
humidity, temperature, light, and many others, you can interact with the environment.
PicoBricks can measure ambient temperature without the need for any other
environmental components.

Ambient temperature is used in situations where continuous monitoring of temperature
changes is required, such as in greenhouses, incubators, and environments used for
transporting medications. If you are going to perform a task related to temperature
changes in your projects, you should know how to measure ambient temperature. In this
project, you will prepare a thermometer with PicoBricks that displays ambient
temperature on the OLED screen. Using the PicoBricks potentiometer module, you can
instantly change the displayed temperature value on the OLED screen between

Fahrenheit and Celsius.

0 Project Details:

Thanks to the PicoBricks Temperature & Humidity module, we will display the temperature
and humidity values detected from the environment on the OLED screen by using the

Potentiometer module, either in Celsius or Fahrenheit.

@ Connection Diagram:

You can prepare this project without making any cable connections.

“Ianngy, %

”Illlll‘
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0 Project Images:
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®MicroBlocks Code of The Project:

& Thermormetes & a

1 aThermosster Project
from microbit import =
from pleobricks leport =

# Fin Inditialization
Pat_Pim = pinl

& Function Imitialdzation
oleg = SSRO1ISGC)

18 oled.init{d

1 ol . claar(]
shte = SHTC3I()

oled.add_text{s, 8, " TEMP)
1 oled.add text{@®,1," ™
16 oled.ndd Cext]d,F, L")

daf coleius{):

15 | display.show! Inager "seses s

! e
el R
TR
i O ) )

e | Fahreaheiti):

display . show( Image{ 99989

"ol il £ !
s
" e ¢!
Ll A

temp = shic.tesperatura()
: huszahee . hamidiey ()
5 pot_value = round(round( Pot_Pin.read snalog(d - 8 ) « ( 2 =1 % / ( 1823 -8 ) + 1)
if pot_walue==11
| eeladus()
tomp=rosnd [ shtc, temparature( ) )
aloai
EF: | Faklrenhelt()
i1 | temp=round [ {F4shtc. ceaparature) ) f5 « 33)
42 oled, add_text (5,8, str (temp))
1 aled, add_texx(5,3,8tr (round{lmm]} )}
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Smart Cooler Project

To cool off during the summer months and warm up in the winter months, air
conditioners are used. Air conditioners adjust the heating and cooling degrees based on
the temperature of the environment. Ovens, on the other hand, strive to reach and
maintain the temperature value set by the user while cooking. Both of these electronic
devices use special temperature sensors to control the temperature. Additionally, in
greenhouses, temperature and humidity are measured together. To maintain a balance at

the desired level, a fan is used to provide air circulation.

You can measure temperature and humidity separately with PicoBricks and interact with
the environment using these measurements. In this project, we will prepare a cooling
system with PicoBricks that automatically adjusts fan speed based on temperature. This
way, you will learn about the operation of a DC motor system and how to adjust motor

speed.

0 Project Details:

In this project, we will adjust the speed of the fan connected to the motor driver based on
the value obtained from the temperature and humidity module. The fan connected to the
motor driver will operate when the temperature exceeds a certain value. If the temperature

falls below a certain value, the fan will stop.

@ Connection Diagram:

You can prepare this project without making any cable connections.

a1




0 Project Images:
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@ MicroBlocks Code of The Project:

& Emart-Cooler -

1 #Smart Cooler Project
from microbit import =
firam picobricks import «

# Function Imitialtzation
oled = SSD1386()
i oled.init()
£ oled.clear()
shtc = SHTC3({)
18 motor = motordriver()

17 def celsius():
| display.show(Image('8e869;: '
14 - E T H
15 TgaEaa: '
TogEaE: !
‘eg2ee8’ ))

18 celsius()

while True:

___ﬁtemp = shtc,temperature()

hum=shie ., hunidity ()
oled.add_text(@,8, "TEMP:")
oled.add_text(5,0,str{float{temp)})
oled . add_text(s,1,"HumM:"})
oled.add_text(5,1,str{float{hum)}}

H motorSpeed=round{ shtc.temperature{} - & ) = { 188 - &8 ) f ( 48 - 8 ) + 8
if tomp»25:

; | motor.dc(1, round(motorspeed) , 1)

! oled.add text(8,2,"Fan Speed:™)

! oled.add text{5,3,str {round (motorSspesd) )

1 elaet

L - \motor.dc(1,8,1)
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Night and Day Project

How about playing the Day and Night game electronically, a game often played in schools?
In this game, when the teacher says "night," we bend our heads, and when the teacher

says "day," we raise our heads. It's a game that involves using your attention and reflexes.

In this project, we will use a 0.96" 128x64 pixel 12C OLED screen. Since OLED screens can

be used as an artificial light source, you can reflect the characters on the screen onto any
desired plane using a lens or a mirror. Systems that can project information, road, and

traffic data onto smart glasses and car windows can be created using OLED screens.

Light sensors are devices that can measure the light levels in the environment, also known
as photodiodes. The electrical conductivity of the sensor changes when exposed to light.
By coding, we will control the light sensor and develop electronic systems affected by the

amount of light.

0 Project Details:

First, we will provide the player to press the button to start the game. Then, on PicoBricks'
OLED screen, we will randomly display the expressions NIGHT and DAY for 2 seconds each.
If the word NIGHT is displayed on the OLED screen, the player must cover the LDR sensor
with their hand within 2 seconds. If the word DAY is displayed on the OLED screen, the
player must remove their hand from the LDR sensor within 2 seconds. Each correct
response from the player will earn them 10 points and create a checkmark () icon on the v
Micro:Bit Matrix LEDs. When the player gives an incorrect response, the game will end, and
the screen will display a written message indicating the end of the game along with a
cross ( X)) icon on the Matrix LEDs. The buzzer will play a sound in a different tone, and the
OLED screen will show the score information. If the player achieves a total of 10 correct
responses and earns 100 points, the message "Congrats!!!" will be displayed on the OLED

screen at the designated positions.

45



@ Connection Diagram:

You can prepare this project without making any cable connections.

0 Project Images:
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®MicroBlocks Code of The Project:

18

Hight-and-Day

mhight and Doy Frojects
from microbit import -
from picobricks fmport =
impor t neopixel

import random

imgrar i music

g Mn Teitializacion
test_Pin = ping
Button Pin = ping
RGE_Fin = pin

Wum [ods = 3

& Fupction Inttdalization

oled = SS013661()

oled. init()

oled.clear ()

mp = neopixel. Meofixel(RGE_Fin, Num_Leds)

countor =8
fal=eValue=f

mitton = Buttan_ Pin.read digital()

while Button Pin.read_digital()==8:
oled.add_text (8,1, "Fross BUTTON")
oledadd_text(2,7,"te START!"™)

o, ¢ Lamaer )
while counter!=188 and falseValue==8:
"""" | 1ight = LD Fin.read_analop()
| Fancl=irandom. fandint{l, 2)
if rande=1:
| oled.add_text(8,8, "NIGHT")
EEETH
| oled.add_text(8,8, *navt)
| gleen (3006 )
|'Ligl1|: = LR _Pin.resd analogl)
i.if Llight<es and raml==1:
di 3 Loy . 8 hemi | Image. YES)
counterscounter+id
||1-'I'H 1ight*69 and rand==1:

| | display.showl Imoge. N}
falseValua=1

| &l T Light=68 and rond==2:
dizplay.showi image. YES)
countar=counters 18

| CIETH
| display.showi Image. NG}
falsavaluo=1

|n'|.n:|.|:1.uar{]
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Fizz - Buzz Game Project

There are some games that every programmer spends time on. Fizz Buzz is one of them.
Every programmer who has made some progress in a programming language has created
the algorithm for the Fizz-Buzz game, aiming to master that language by writing this
game. The Fizz-Buzz game is frequently preferred in programming language education
because its algorithm includes both conditional statements and loop structures, helping
to grasp the steps of computational thinking. At the same time, while playing this game,
we improve our quick decision-making and mathematical thinking skills.

Thanks to PicoBricks, we can code this game by using electronic components and

experience it physically.

O Project Details:

In this project, we will create the Fizz-Buzz game algorithm and code using PicoBricks
along with the button, RGB LED, and OLED screen module with Micro:Bit. The Fizz-Buzz
game is played by counting numbers from 1 to 100. Starting from 1, when a number that
is a multiple of 3 is reached, "Fizz" is said. When a number that is a multiple of 5 is reached,
"Buzz" is said. When a number is a multiple of both 3 and 5, "Fizz-Buzz" is said instead of

the number.

@ Connection Diagram:

You can prepare this project without making any cable connections.




0 Project Images:
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®MicroBlocks Code of The Project:

Fler-Bursy Do

wf Upg-aipr Came PFiroferts
from eicrobit iepoct =
Trom pleshricks et »

{mport neopdash
fmgrar t mmsiie

# Fin Initialisation
Balten Pin = pind
RER: Fin = pinA
Mom_Leds = 1

B Forciion Inltinlirst bon

aled SR B b

pied. in1t ]

oled.clsar L ¥]

i w e E o | MO L CRCE_ FEn, Hesm_Leda)

Irarl Ly & Baal oy _ P Rrna réad_diglital ()
dizplay, show | Issge  HEART )

oldd . sl _tEwi] ) 8, "Press ("]
oled. gdd_ teatil, 1, A Button ta®}
oled.sdd text {3, F ,Fstare =}

oled el tEct {0, Flee-Bure™]

el el _Tmaga (i

o i sprLany - Shvoee [ Tamga{ * Srofs; !
o i
' B T
S
“mnnst ]
LR T

pa] » (8, B, &)
np(l] = {8, &, &
ng[2] = (o, B, &)
g, shoaw [ ]

whilo Trues
I hauttn_a.is_preseed[]:
allad , clear]
coamnter=1
lefi_imagad)
whille CoumBerd188E
olandl, e o0, 8, ®Preis tha MEE)
oLl il Tt [ 3 1" Baiirion™)
oL, mobd Bt (5, 1 80r Coounter] )
tukton = Duten Pincesd digitali]
{F Butleme=ll
Comrs ey S gunled 41
misic. pleyi"b' 1]
o Ll ik tamt(d,0," =)
|nps] = (8 =, &)
ng{1] = (B, @, &)
Bpf ) v (0, @, &)
np . ghaoi )
if counter & 1 &8 B2
oli=d mikd_ Teat (5,3, 5F Les™)
AplE] » (355, B, 8)
np{d] = (6%, B, &)
{npi2) = (355, =, 8]
i sham( )
if counter B & == @g
oledondd_ test (1,3, "Wirs®}
npE] = (&, @, J55)
ap{i) = (0, ¥, I55)
np{I} = (W, 8, 355)
| s nhormi]
I eotsniver B 15 wm &g
T | el o tat (3,3, °F d 2w Buza™)
|npfe) = (128, 8, L3}
Ap{l) = (138, 8, LR}
Impa] = (138, 8, LIS}
i, ahail 3

51






Depth Meter Project

Sometimes, we use depth-measuring machines to measure the quantity of a beverage or

mixtures of liquid materials poured into a glass. The fundamental variable that needs to

be known for these machines to measure depth is the depth value measured when the
container is empty. After defining this information to the measurement devices, the device
performs the measurement process by using various sensors such as ultrasonic distance

sensor, IR sensor, etc.

0 Project Details:

In this project, we will control the water pump connected to the motor driver based on
the value measured by the ultrasonic distance sensor we connect to PicoBricks. We will
transfer the desired amount of liquid from the container filled with liquid to the empty

one. To determine the depth of the glass, we will use the potentiometer & button module.

@ Connection Diagram:

You can prepare this project without making any cable connections.

ey
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®MicroBlocks Code of The Project:

& Dapthlistar

Fhe=jth Meter Projecls
frem microbitl dmpart =
{rom picobricks impore »

# Pin Infrislization
Pot_fin = pind
flutton_Fin = ping

B Functfon ITndtialdzetdon

oled = SSOEIHE ()

alled ., init)

all=d  cLanr [}

mator = motoerdriver ()

button = Button_Pin.read_digival()

oled, clear ()

plassbeepyalue= 16

oled. add_text (2,8, "Fross tha™)
olad.add_text(3,1,"A Button™)
aled,add_text(5,2,str{glassbeepialue) )
& Leop{ 1BE])

while Trus:s
aled.clear()
distance = moasure_distance()
princ{distance)
wa terDeepValue-glassDeepValue-round (distance)
oled. add_text(d, 2, “bepth:")
oled. add_tewt (&, 2, str{waterDeopialos) )
if waterDespValuc: (glassDeopWalue-4)
~ |motor.de(1;158,1)
plze:

| moter.defi,n,i)
g Lo 10E)
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Morse Code Cryptography Project

People sometimes utilize some passwords to protect their physical belongings or
written/visual content. The diversity of symbols used in passwords contributes to the
strength of the password. Similarly, not using easily guessable personal data in passwords

will enhance the strength of your password.

Cryptography refers to the processes that render readable data incomprehensible to

unauthorized individuals.

In Morse Code, there are distinct long and short signals corresponding to each letter. Each
character of the text to be encrypted is encoded using the short and long signals in Morse
Code. When these signals are combined as a whole and deciphered, the encrypted text is
revealed. The long and short signals in Morse Code can be created using sound or light.
The most well-known example of this is the SOS distress signal. With a flashlight or similar
light source, a call for help can be made by sequentially emitting three long, three short,
and three long signals. This is because in Morse Code, the letter "s" is represented by (...)

three short signals, and the letter "0" is represented by (---) three long signals

S O S

(eo0e® ) () XX
® Morse Code Alphabet:
A @@= B=00O Cmo=9o D=@0oO E ©®
Foeo=0 Gmume Heooo |l @O J Ommm
K =@ Loe=0©® M= N=@ O mmm
POm=m=e Qum@m Roe=o Seeoo T ==
l m=@ @
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0 Project Details:

In this project, we will encrypt the specified text by using Morse Code within the code,
utilizing the PicoBricks RGB LED module. Each character of the encrypted text will be
displayed on the Micro:Bit matrix LED, and its Morse Code equivalent will be shown on the

PicoBricks OLED screen.

@ Connection Diagram:

You can prepare this project without making any cable connections.
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®MicroBlocks Code of The Project:

Lyl

i

£ Monie-Code Cryplography

FRor=se Code Cryptography
from microbit import =
from picobricks Tmport »
import neopizel

F Pin IntEvalization
BGE_Pim = ping
Mum_Leds = 3

B Function Initialization

oled = S501386( )

oled.indit ()

oled . claar()

np = neopiwel . BooPixel{RGE_Pin, Mem_Leds)

B Tl

npl8] = {8, 8, @)

np(1] = {8, &, 8)

np(2] = (8, 8, @)

np - show )

WOF 5O - thl I.I z I'I rI“l -I.I I-.I-- II.I.
hl II ¥ Irl. l.I II L[] II LI II
I-I -I-' L] -I ] l.I1 I.| I_‘ o I. II III
L] = Il'I- II L] i .I I-'E

Alphabier = ["a, b, el et T T L,
Ii"' Iklrltllinlj I“iiluii IPII Iq‘h
I-rl. If-'rltl|lu|.| Iui' -l.lll:cll Iyi.
I-Illl IllrlIIIlJIdl-#I‘IIJ-II IEIF
I'f'lll_&ll '9'.‘*']

while Trued

| 1F buttor o.49s_pressed()s

ipusmrdtuxt*"p:ltubr'h:lu.“'

for 1 in range{{len(pazswordText)}):
|| oled.clear ()
oled, sdd_text (@8, str(posswordlest])
display. showi{passwordText [$1)

i

imm = (255, 55, 158)
| mp[1} = (255, 255, 255}
Inp[?} = (255, 55, 255)
| ngr. mhe (]
| aleop( 5]

aled. add_textin, 1, str(eorselalphabet. dndex(pasawordText[11113)

for j in ran;et‘l.nnt-:ru[’ulphuhet.'Iru:l-u-:l:fpﬂ:mrdlul:[iﬂ]}}:
- oled.add teati(#,2,strimorsclalphabet, index(passwordText [11011513}
(it morse(alphabet. index{passwordText[11)104] == "." ¢
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Car Parking System Project

Today, buildings such as hospitals, schools, business centers, etc., often have open or
closed parking lots where a large number of people enter and exit. The main reason for
the construction of these parking lots is the significant increase in automotive usage in
cities. Barrier systems are installed at the entrances of these parking lots to control access.
While people were assigned to control these barrier systems in the past, nowadays, with
the advancement of sensor technologies, automatic access systems are used. Vehicles are
detected using various sensors, the barriers are raised using motor systems, and vehicle

passage is allowed.

0 Project Details:

In this project, we will use the ultrasonic distance sensor connected to PicoBricks to create
a barrier system by using waste bins found in our home, depending on the value detected
by the sensor. By moving the servo motor connected to the prepared barrier system to the
desired angle and we will allow vehicle passage. A checkmark icon () will appeasn the
Micro:Bit Matrix LED when permission is granted for passage, and a cross ( X ) icon will

appear when permission is denied.

@ Connection Diagram:

You can prepare this project without making any cable connections.

HC-SR04

Servo Motor
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0 Project Images:
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@ MicroBlocks Code of The Project:

& Car-Parking-System

#Car Parking System
from microbit dmport =
f P pic:}l}n"il::l-ﬁ. ImF:-I;_:-I o

motor = motordriver()
motor.servoll, 58]

while Trues:

| distance = measure_distance()
fprint{distance)

if round(distance) <6 :

' 'motor.servo(l,188)
display.show{Image.YES)
sleep(lo6E)

elsai
-~ display.show({Image.N0)
mator.servall,186)
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Table Lamp Project

Many of us, for reasons such as studying, reading books, preparing reports, etc., prefer to
illuminate only our desks instead of turning on all the lights in the room at night. The desk
amps we use at home typically use RGB LEDs as light sources. This is because RGB LEDs
can emit light in desired color tones. Exposure to certain lights for extended periods can
negatively impact our eye health. In such cases, quick transitions between desired colors
can be achieved using the color values of RGB LEDs, ranging from 0 to 255. Additionally,
RGB LEDs can operate without requiring large power sources. Therefore, desk lamps can

be easily illuminated with their own power sources.

In this project, we will add various features to a table lamp in our home by using
PicoBricks modules.

(You can use any table lamp in your home.)

0 Project Details:

In this project, we will illuminate a desk lamp by using PicoBricks RGB LED and Gesture
modules based on the directional movements we make with our hands. After placing the
Gesture and RGB LED modules, when we move our hand to the left over the gesture
module, the RGB LEDs illuminate according to the color counter. After moving our hand

up or down over the gesture module, when we move our hand to the right again, the color
of the RGB LED changes. To turn off the desk lamp, you can move your hand to the right

over the gesture module.

@ Connection Diagram:

You can prepare this project by breaking PicoBricks modules at proper points.
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@ MicroBlocks Code of The Project:

o Table-Lamp-Projeci

aTable Lamp Project
from microbit import =
from picobricks import o
LR r'l:g-r.lﬂ':l;"l

B Pin Imitialization
Aali_Fin = pinR
Hum_Led= = 3 ®inter the number of LEDs

& Funciion Inftialiration

apids = APDS99EE(}

apds. init_gesture_sensor{]

g = neaploel MeoPicel{RGE_Pin, Hua_Leds)

AN 2el
np(a] = (8, &, 8}
np[1] = (&, &, &8}
np[2] = {8, &, &}
i - shoswi }

co LorCownd er=8

i splay . show( Insgo . HAPPY )
re[255 0a8 188 62,199, 255, 18]
=255, 135,08, 177,506,668, 168]
b=[255,193,8,136,8,8, L6&]

while Truse:

'E-u-.':turl: = apds .« read _gesturel)

if gesture=="RIGHT"}

T Impiel = {rlcolerceunter], glcolercounter], bBicolorcomnter])
np1] {r[ecalarCounter], gleolorCounter], blcolorCosntar])
np[2] = {r[coloerteunter], glcolorfownter], b[ocolorfountar]])
i = Shaa( )
display.sbow Image . HEART }

elif gesturess™LEFT"!

T dizplay.show{colorCountar)
np[e] = (8, &, &)

{p[1] = (8, 8, @
np[2] = (8, 8, @)
e o shaorw{ )

elif gesturos="{P";
| colorcomter=colortounter=1
if eolorCounter<at
| calarcounter=6
| display.show{colorCountar)
| colortomterscolorCountert 1
if colorfomnter »&:
| colorCounter=a
| display . show{co lorfounter)
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Coin Dispenser Project

Some people dislike carrying coin in their pockets. This might be due to the extra weight
it adds or the noise it makes while walking. For others, collecting coins could be a hobby.
However, when collecting coin, we may struggle to separate them. The easiest way to
separate coin is by their dimensions. Each coin with different values also has different
dimensions. By using the dimensions of the box where we collect the coins, we can
quickly separate them. This way, each coin fits into its corresponding box based on its
value and can be separated quickly. Moreover, this separation process also makes it easier

to count the coins.

0 Project Details:

In this project, we will use a 3D printer to create a coin dispenser that can be controlled
using hand gestures through a gesture module. When we make a rightward gesture with
the gesture sensor, the coin dispenser will use a gear system to launch the bottom coin.

When we make a leftward gesture, the gear system will pull itself to the left.

@ Connection Diagram:

You can prepare this project by breaking down PicoBricks modules at proper points.

Servo Motor
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®MicroBlocks Code of The Project:

& Coimn-Dispenser-Projec

FCoin Dispenser Project
from microbit import =
from picobricks fmport =

& Function Imitialization
apds = APDSIS6E{)

apds . init_gesture _sensor()
matar = motardeiver ()

display . show{ Imapge . HAFFY )

daf left_imaga():
| display.show(Image( ' 889662 "
raoeRa ;"
reaEagS;
raoeRa; ¢
"BE988"))

def right_imapge():

| display.show( Image{ ' Beapa; "
FEEaae: "
- | -
taoenan;: "
taEseEt )
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Gesture Controlled ARM Pan Tilt Project

Robot arms have replaced human labor in the industrial field. They undertake tasks such
as carrying and rotating loads that are too heavy or large for a human to handle in factories.
Their ability to be positioned with precision up to one-thousandth of a millimeter
surpasses the precision achievable by human hands. When you watch production videos
of automobile factories, you will see how crucial robot arms are. They are called "robots"
because they can perform the same task infinitely by being programmed. The reason for
calling them "arms" is because they have an articulated structure similar to our arms. The
number of axes a robot arm can rotate and move in determines its degrees of freedom.
Robot arms are also used in carving and shaping aluminum and various metals. These
devices, known as 7-axis CNC routers, can shape metals similar to how a sculptor shapes
clay.

Depending on the purpose of use in robot arms, both stepper motors and servo motors

are utilized. PicoBricks enables you to create projects using servo motors.

0 Project Details:

In this project, we will use the "gesture" feature of the PicoBricks gesture module to detect
up-down, right, and left hand movements, and move a pan-tilt system accordingly.
Additionally, when we press the "A" button on the Micro:Bit, we will reset the servo motors

to their initial positions to center the system.

Note: By mounting the RGB LED module on the front surface of this system, we can

create a lighting system that can move in two axes.



@ Connection Diagram:

You can prepare this project by breaking down PicoBricks modules at proper points.

Servo Motor

@ Project Images:




0 Installation Images:




© MicroBlocks Code of The Project:

"

Geshre-Cortodad-dam

ippature Controlled Arm Panidlt Project
from microbft {mport =

il p'iil:llr fcha lapart

import masic

B Funetian [Ritializat|lan
Egeds T APDSO9EE] ]

apds, indt_pestere_semsar(}
motar & matocdriver()

ma o . servol L, B
mbar servnls , ®)

disploy. show(ITmage, YI5]

del Tefr_ieagel):
| display . showi Teage{ *Da5ess"
llul.mll
"oo9993"
R He
inian " ] )

i right_ fmage|)
display . show| ITnage { "Ba9ea:
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"Ho959:"
L
"BiHE" ) )

def wp_image{]:
| il s i o i M 1] ™ et

]

ded down_{msped] &
il Ty o mn | T = Seieieiei; ©

while Trusp
gesture = apeds.read_gestured)
II_ﬂHturIEl'ﬂIUI'I"i
:-[nr_pl-\lnﬁ.lul
| right_imaged]
meic.play({'e']]}
elif gestwres="LLFT"}
| mater-servall, 188}
left immpel]
mesfie.play(['ct]]
olif gesture--=Up:
| matar.servalz B}
| up_imsge(]
misdc.play{{'c*])
ol T el s "W 1
| motor.servol2, 188}
dirr_image! )
| mumic.play{[‘c']]
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. molor -servall o)
| mter.servnl 2,81
display . showd{ Image  YES)
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3D Labyrinth Project

There are multiple ways to exit a maze, but the most well-known method is to follow the
wall with your left/right hand. Although this method may take some time, you can
definitely get out of the maze by consistently touching the wall. Maze tests enhance
problem-solving skills. Someone who frequently solves maze tests can quickly come up
with solutions to the problems they encounter. In this project, we will design a maze and

the necessary mechanical parts to move the maze by using a 3D printer.

0 Project Details:

Let's create a maze project that can move in right, left, up, and down directions by
assembling 3D printer parts as shown in the visuals. To ensure the movement of the

maze in this project, we will utilize two servo motors connected to the PicoBricks motor
driver. The direction keys on the PicoBricks Touch & Piano module will be used to move
the servo motors in the desired direction. By using the Right, Left, Up, and Down direction
keys, we will control the direction and attempt to navigate the ball placed inside the maze

to the exit.

@ Connection Diagram:

You can prepare this project by breaking down PicoBricks modules at proper points.

Servo Motor
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0 Project Images:
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@ The STL Files of The Project:

You can access the STL files of the project by scanning the QR code or opening the link in

your browser.
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Radar Project

The radar is a device that detects objects in its surroundings, their direction of movement,
their speeds, and other values through radio waves. The effective, or ranges, of radars can
vary. Depending on this variation, their applications change. Radars are frequently used to

ensure security in various vehicles such as ships, airplanes, etc., and in military areas.

Since radar operates with radio waves, which sensors on PicoBricks or in the set can we
use to create a sample radar project? Among the PicoBricks modules and sensors in the
set, the sensors with distance measuring capability are the Ultrasonic Distance Sensor
(HC-SR04) and the gesture module. Due to the limited range of distances that the gesture
module can measure, the ultrasonic distance sensor would be more suitable for a project
of this kind.

Ultrasonic distance sensors detect objects around them by using sound waves. As
explained in the diagram below, the distance to the object in front is determined by

calculating the time it takes for the sound wave emitted from the Trig pin to hit the Echo

pin.

Start Pulse
| | _> Vdd
l —J Echo Time Pulse I— o
Vss ____

In this project, we will create a radar project using the PicoBricks, ultrasonic distance

sensor, and servo motor.

82




0 Project Details:

In this project, we will implement a radar project by rotating the servo motor connected

to PicoBricks' motor driver based on the value detected by the ultrasonic distance sensor
connected to the P1-P2 pins, within a 0-180 degree angle. The radar will move in the range
of 0-180 degrees until it detects a value within the range determined by the potentiometer
module. If an object is detected within the specified range, it will stop moving, emit a
warning sound from the buzzer, and display the distance and angle of the object from the

radar on the OLED screen.

@ Connection Diagram:

You can prepare this project by breaking down PicoBricks modules at proper points.

Servo Motor

HC-SR04
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O Project Images:

DEdrees is

@ The STL Files of The Project:

You can access the STL files of the project by scanning the QR code or opening the link in

your browser.
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© MicroBlocks Code of The Project:

& Radar-Project

1 &PicoBricks Radar Project
from microbit import =
firom plicabricks Saport &

4 mport music

& & Pim Initialization
Button_Pin = pind
Pet_Pin = pinl

18 & Function Indtislization
oled » SE0R3BG()
oled.Anit(d

moter = motordriver()

15 motar.Serdoll, 28}
16 angleservo=A
radarRange=8
14 =1
butten = Button_Pin.read_digital()
‘0 while Butten Pin.read digital{i==o3
1 | oled.clear ()}
] | pot = Pot_Pin.read_analog()
A |rudarHangrrInund[rnund£ pot = 8 ) = [ I@@ = 8 ) f ([ 1823 = @ ) = &)
4 | oled. add_text (6,6, "Radar Rangei™)
! inlﬁd.ndd_tnxtﬁh.l,:trﬁradarﬂangg}]
| sleep(50)
oled.clear()

while Trues
oled.clear(}
£l distance = measure_distance()
while round{measure_distance()}>*= radarfange:
Tl oled.add_text{z,2,"Scaning. "}

14 motor.servo{ 1, angleServo)
1f e=1t
| angleServosanglaservess
if e==a:

4 | angleServo=angleServo-5
[ f angleServo==186:

[ | c=a

bl I angleServa==a1

{3 c=l
slnzptlﬁ}

14 oled. clear(}

| objectDistances round{distance)

{ oled.add_text(l,8,"0bjact™)

17 dlled . add_text{2,1,"Detacted! ")

4 oled. add_text{8,3,"cm:™)

11 olled, add_text{5,2,5tr (objecthis tance]) )
oled.add text(d,3."Degroes:s")

i olod.add_text (8,4, str{angleserval}
music.play(['c'])
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PicoBricks Logo Lamp Project

In these days, the usage areas of 3D printers have significantly expanded. 3D printers are
utilized for various purposes in many sectors such as healthcare, automotive, education,
and more. The raw materials used by 3D printers for printing can vary depending on the
intended use of the produced part. For instance, with a 3D printer that uses cement as a
raw material, we can print a house. In this project, we will prepare a lamp by creating color

animations using the 3D-printed PicoBricks Logo and the PicoBricks RGB LED module.

Color animations are used in various areas such as advertising panels, celebration areas,
etc., to attract attention. In these systems, which are created by illuminating a LED with

different colors at specific time intervals, RGB LEDs are commonly used. The main reason
for the use of RGB LEDs in these systems is the ability to easily create desired color tones

by utilizing color values ranging from 0 to 255.

0 Project Details:

In this project, we will create color animations by placing the addressable RGB LEDs

connected to the PicoBricks RGB LED module inside the 3D-printed PicoBricks Logo lamp.

@ Connection Diagram:

You can prepare this project by breaking down PicoBricks modules at proper points.
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0 Project Images:

@ The STL Files of The Project:

You can access the STL files of the project by scanning the QR code or opening the link in

your browser.




@ MicroBlocks Code of The Project:

& PicoBricks-Logo-Lamp-Project

I #PicoBricks Lopo Lamp Projoct
! from microbit impart =«
from picobricks import =
1 deport neopixel
L Amport random

M PMin Initfalization
A RGE_Pin = ping
i Hum_Ll‘_-d:i = 11 #Enter the number of LED=

# Function Initialization
np = neopixel.NeoPixel (RGB_Pin, Mum_Leds)

s b ek el

1 BHeopixel
15 nplel] = (@, 8, &)
1 npll] (8, 8, 8)
17T np[2] = {08, 8, &)
1B np.show()

20 display.show(Inage. HAPPY)

' or=[18,1248 62 ,188,13%9,255]
2% g=[168,13%,177,8,50,68]
4 be[l68,193,136.,8,8,8]

1 _l.»._lﬂl.e True:
:randtalnr=raﬂdul.raﬂd'irrtw, 5]

28 | for 1 in range(l1}):

29 || Mum_Leds=1

18 {np[i] = {rirandColor], glrandColor], brandColor])
3 - np.show ()

¥, | sleepl(188)
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Ferris Wheel Project

A Ferris wheel is an amusement ride where seats are positioned around a circle that
rotates on a central axis. PicoBricks Ferris Wheel is a project kit where you can adjust the
speed of the Ferris wheel based on the value of the potentiometer by using the

potentiometer, motor driver, and mainboard module on PicoBricks.

O Project Details:

In this project, we will control the rotation speed of the Ferris Wheel based on the speed

of the DC motor by using the PicoBricks Potentiometer module.

@ Connection Diagram:

You can prepare this project by breaking down PicoBricks modules at proper points.

DC Motor
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0 Project Images:
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0 Setup Steps of The Project:

-

X

M3 Nut 4pcs.

In this step, you will need
a screwdriver and pliers.

Potentiometer Brick
[ ]

Motor Driver Bricks

M3 Nut 3 pcs. e—

M3 x 10 mm Screw 3 pcs.

’—~M3 Nut 2pcs.

A———+ M3 x 10 mm Screw 2pcs.

For T Joint first place the M3 Nut into

the Nest (1) Then, tighten the joint with

using M3 x 10 mm Screw

M3 Nut ~—‘

M3 x 10 mm Screw »—r
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DC Gear Motor 6 3pcs.

M3 Nut 2 pcs.
M3 Nuts 6pcs.

M3 x 10 mm screw 6pcs.

— M3 x 30 mm Screw 2 pcs.

*Complete this step one more
time with the same parts*

M3 x 10 mm Screw 3pcs. .\

DC Motor Hub

M3 x émm F - F Spacer Nut

M3 x 40 mm F-F Spacer Nuts 3pcs.

L e M3 x 10 mm Screw 3pcs.
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3mm Plastic Spacer

3 mm Plastic Spacer

M3 Nyloc Nut

You can also use wooden

Wrench for Nyloc Nut.
M3 Nut
M3 6 mm Female Spacer M3 Nyloc Nut
3 mm Plasctic Spacer 3 mm Plasctic Spacer
7 2pcs.
x6

[

*Complete this step five more
time with the same parts*
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Power Brick

— e RGBLED Brick

Circuit Diagram

*If your Ferris Wheel is shaking
while working, you can adjust the
height level as seen in the image.

M3 Nut 4 pcs.

[————— M3 x 10 mm Screw 4 pcs.

Setting Up The Circuit

et to know the circuit elements of Mini Tank that we completed the setup and make the circuit setup

coBricks modules.

Power Brick

RGB LED Brick

96

Motor Driver
Brick

Potentiometer Brick

DC Gear Motor




© MicroBlocks Code of The Project:

1

£

Ferris-YWheel

BFerris Wheel Project
from microbit dmport »
T o p‘iﬂ:ﬂhf'h;ks. im|r|:ut -

f Pin Imitialization
Pot_Pin = pinl

# Function Imitialization
motor = motordriver()

display.show({Image . HAPPY)

while True:
| pot = Pot_Pin.read_analag()

speed=round{round( pot = @8 ) = ([ 255 - @ ) J [ 1823 = @ ) + @)

| motor.dc(l,speaed 1)
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Mars Explorer Project

Tanks, with their tracked structures, are vehicles that can easily move on rough terrains.

Tracks consist of multiple sequential wheels or rollers surrounded by a belt.

The PicoBricks Mars Explorer Car is a wooden project kit that utilizes two DC motors and
a tracked platform. This robot car, controllable remotely with a remote controller thanks to
the IR receiver, can decide on its movements by detecting surrounding objects through

the front of its distance sensor.

0 Project Details:

In this project, we will control two DC motors that connected to motor driver by using IR
receiver on the PicoBricks wireless module with the remote controller. The robot car moves
in the desired direction thanks to the DC motors. Additionally, if the HC-SR04 distance

sensor on the robot car kit detects an object within 15 cm, the robot car will stop.

@ Connection Diagram:

You can prepare this project by breaking PicoBricks modules at proper points.

pacdn
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0 Project Images:
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0 Setup Steps of The Project:

M3 x 10 mm Screw

M3 Nut

Apply the same steps for other side ]

ForT Slot joint setup first, place the
M3 Nutinto the Nest (1) Then tighten the
Joint with using M3 x 10 mm Screw.(2)

In this step, you will need
a screwdriver and pliers.

M3 x 8 mm Screw 4pcs.

M3 x 30 mm Female Spacer

Make sure that this triangle
marker is facing upwards.

M3 x 30 mm Screw 2pcs.

Gear DC Motor

e

Wooden Wrench can be
used to increase leverage

’7 M3 Nuts 2 pcs.

Apply the same steps for other side ]
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@ M3 x 10 mm Screw 2 pcs.

Ti PicoBricks Motor Driver Module

(Please do not over tight)

M3 Nuts 2pcs.

After this step you can attach
cables to motor driver module.

5 2pcs.

M3 x 20 mm Female Spacer 3pcs.

M3 x 12 mm Screw 6 pcs.

Make two of these

If the gears are not aligned as seen in the image,(1) please
revert the part (2) and then insert it.(3) This will prevent
issues related to movement instability and tracks being
dismantled while in motion.

M3 x 50 mm Screw

M3 Washer

. \
M3 25 mm Plastic Spacer J

M3 Washer

M3 x 3 mm Plastic Spacer A

M3 x 5 mm Plastic Spacer
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M3 Nyloc Nut

Wooden Wrench can be
used for M3 Nyloc Nut but,
pay attention that its not
too tight otherwise, wheel
won't be turning.

%
<

Apply the same steps to
other side

M3 x 12 mm Screw 6pcs.

M3 x 20 mm Female Spacer

Gear Motor Hub

5 2pcs.

Make one more wheel and attach
it to DC motors via motor hub.

If the gears are not aligned as seen in the image, (1) please
revert the part (2) and then insert it.(3) This will prevent
issues related to movement instability and tracks being
dismantled while in motion.

M3 x 10 mm Screw 4pcs.

Micro:bit MainBoard Brick
(Please do not over tight)

M3 Nut 2pcs.
M3 x 12 mm Screw 2pcs.

Make sure triangle
marker s facing
upward while
assembling modules.

WIFI & IR Brick

M3 x 10 mm Screw 2 pcs.

\; M3 Nuts 2 ps.
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— 102pcs. As we approach the process of assembling the body parts together, please
ensure that all cables are easily accessible for attachment to the mainboard
' you can use cable areas on the parts as seen in the image.

Setting Up The Circuit

Let’s get to know the circuit elements of Mini Tank that we completed the setup and make the circuit setup
with PicoBricks modules.

Power Brick

Motor Driver
Brick

WIFi & IR Brick

HC SR04

DC Gear Motor x 2
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Make sure back side of the upper
and body parts are aligned like

this in the image. this will prevent
dissambling related parts. because
hinge holes are needed to be
aligned for part 11. to work properly
as a bagage door.

Power Brick

Wooden Wrench

You can place the wooden
wrench as some sort of a key
for baggage door.

17 M3 x 8 mm Screw 4 pcs.
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Attach the tracks for the other side by
following previous assembly steps.

Assembly is finished and you
can move on to coding steps.
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Trash Tech Project

The Trash Tech Kit is an educational robotics programming kit designed to gain

environmental awareness in children.

The Trash Tech is a fun kit that allows you to assemble the wooden pieces, sensors, and
PicoBricks modules included in the set as specified in the installation guide. The goal of
the project is to create an electronic trash bin that opens its lid by detecting objects using

the HC-SR04 distance sensor located at its front.

O Project Details:

In this project, we detect the distance of our hand using the HCSR04 distance sensor and
move the servo motor connected to the motor driver to the desired angle. This way, the lid

of the trash bin opens.

@ Connection Diagram:

You can prepare this project by breaking the PicoBricks modules at suitable points.
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O Project Images:
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0 Setup Steps of The Project:

|

()

Attach the servo horn to the servo motor (1)

(2)

Then slowly turn the servo horn clockwise

until it stops. It is not a problem if the servo
horn is not the same as the angle shown in
the image above. The important thing here

is that you have hit the last angle of the servo.
(2)

Servo Motor Calibration

(3)

Remove the servo horn from the servo motor (3)

(5)
4

Reattach (4) and reposition the servo horn
perpendicular to the servo motor as shown. (5)

Before starting the assembly, you have to manually calibrate the angles of the servo motors. Otherwise,
Servo Motors won’t be working properly.

Slowly turn the servo horn counterclockwise (6)
until it is parallel with the servo motor, as seen in the

image.(7)

When this step is finished, it means that the servo
motor is in the center position. It is important that
you apply this process to other servo motors in the
set. Afer processing the other motors, remove the

servo horn and set aside for assembly.

M3 Nuts 2 Pcs.

SG-90 Servo Motor

In this step, you will need
a screwdriver and pliers.

X

Pay attention to the
direction of the Servo
Motor.

M3 x 12 mm Screws 2 Pcs.

Servo Horn Screw

Servo Horn

m




Servo Mounting Screw

M3 Nut 4 pcs.

M3 x 10 mm Screw 4 pcs.

Micro:bit
MainBoard Brick

PicoBricks Motor Driver

L @ M3Nuts2pcs.

M3 x 10 mm Scews 2 Pcs.
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M3 x 12 mm Screws 2 Pcs.

M3 Nuts 2 Pcs.

— @ Power Brick

Assembly is finished

14




Unplugged 4: Setup of Circut

Let’s get to know the circuit elements of the smart trash bin that we have completed and set up the circuit
with PicoBricks modules.
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© MicroBlocks Code of The Project:

& Trash-Tach

#Trash Tech Project
from microbit import
from picobricks dmport =

# Function Imitialization
motor = motordrivery)

display.show{Inage. HAPPY}

while Trued

| distance = measure_distance()
if distance<9 and distance>1?
___1display.shuu{lmage.?ES}
motor.servo(l,98)
sleep(2008)
motor.servoll, 188)
sleep(2e8)

elsed

motor.serve(l, 188)

| display.show( Image. HAPPY )
eleep(286)
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Money Box Project

PicoBricks Money Box can detect objects placed in its receptacle through distance sensor

in the front of it and automatically lifts its receptacle to take in these objects.

0 Project Details:

In this project, when the distance sensor detects the object placed in the receptacle, the
servo motor connected to the motor driver is adjusted to the angle specified in the code,

and then the object inside the receptacle is dropped into the Money Box.

@ Connection Diagram:

You can assemble this project by breaking apart the PicoBricks modules at the proper

points.
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0 Project Images:

119



0 Setup Steps of The Project:

Servo Motor Calibration

Before starting the assembly, you have to manually calibrate the angles of the servo motors. Otherwise,

Servo Motors won’t be working properly.

l

Attach the servo horn to the servo motor (1)

- l
L ]
(2)
4

Then slowly turn the servo horn clockwise

until it stops. It is not a problem if the servo
horn is not the same as the angle shown in
the image above. The important thing here

is that you have hit the last angle of the servo.
(2)

Remove the servo horn from the servo motor (3)

Reattach (4) and reposition the servo horn
perpendicular to the servo motor as shown. (5)

(3) ©)

Slowly turn the servo horn counterclockwise (6)
until it is parallel with the servo motor, as seen in the

When this step is finished, it means that the servo

image.(7)

(5)

motor is in the center position. It is important that
you apply this process to other servo motors in the
set. Afer processing the other motors, remove the

servo horn and set aside for assembly.

PicoBricks
Main Board Module

’7 M3 Nut 4 Pcs.

M3 x 10 mm Screw 4 Pcs.

M3 Nut 2 Pcs. —‘

HC-SR04 Distance

M3 x 12 mm Screw 2 Pcs.

M3 x 10 mm Screw 2 Pcs. ——

M3 Nut 2 Pcs.

PicoBricks
Motor Driver Module

o

M3 x 12 mm Screw 2 Pcs.

M3 Nut 2 Pcs.

-

*Don't forget to calibrate the servo motor

Make sure Servo Motor is facing the ;
i you can move back to page 4 for it.

same direction as seen in the image.

120




You can thread the cable through the
open-ended side of the component.

Setting Up The Circuit

Let’s get to know the circuit elements of Money Box that we completed the setup and make the circuit setup
with PicoBricks modules.

2GPT 14 - 15 Socket =Triple Battery Holder

°
HC-SRO04 Ultrasonic
Distance Sensor

o
o i o
" I

> Motor Driver Socket

\—a Motor Driver Module
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You can start making the cable
connections after this step

You can thread cables through the same component.

10 2pcs.

1 m
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Servo Horn Screw
(Inside the Servo Motor's package )

Servo Horn
(Inside the Servo Motor’s package )

14

Triple Battery Holder

M3 x 10 mm Screw

For T Slot joint setup first, place the
M3 Nut into the Nest (1) Then tighten the
Joint with using M3 x 10 mm Screw.(2)

Repeat this step one more time.
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Wooden Wrench
*(You can use the wooden wrench for the M3 Nyloc nut.)

19

M3 Nyloc Nut

5 mm Plastic Part

M3 x 15 mm Screw

For T Slot joint setup first, place the
M3 Nut into the Nest (1) Then tighten the
Joint with using M3 x 10 mm Screw.(2)

M3 x 10 mm Screw

21

FMS X 10 mm Screw

@ M3 x 20 mm Screw
21 2pcs.

@ M3 Nyloc Nut

You can use the wooden wrench for the M3 Nyloc nut.
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M3 Nut

M3 x 10 mm Screw 41

27

Servo Horn Mounting Screw
(Inside the Servo Motor’s Pakacge.)

5 mm Plastic Spacer

You can use the wooden
wrench for the M3 Nyloc nut.

M3 Nyloc Nut

M3 x 15 mm Screw

Assembly is finished and you
can move on with coding steps.
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© MicroBlocks Code of The Project:

1

L&
11

L
L
18

L=

& Money-Box

FMoney Box Froject
from microbit import =
from plcobricks jmport +

? Fupetion Indtialization
motor = motordrives ()
motor.servo(l, 1868}

trashbetected=6
distance=188

while True;
rawdistance=measure_distance()
if ramdistance<12868:

_l distance=rawdistance
motor.servo(l,188)

s loaap(586)

if distance<s!

trashDetected=1

sleep (388)

if distance>9 ax trashDetected==1:
| trashbetected=6

motor .. servoll, 96)

sleep (566)
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Safe Box Project

The PicoBricks Pass Box is an educational project kit designed to create a pass box that
automatically locks after assembling the wooden pieces and PicoBricks modulesaccording
to the installation steps.

In this project, when the correct password is entered by using a potentiometer and button,
the door of the safe opens. After closing the door, it automatically locks thanks to the LDR

sensor inside the safe.

0 Project Details:

In this project, when we correctly enter the password we have set in the code by using the
potentiometer and button module, the servo motor moves to the specified position, and
the door opens. Through the LDR module, the closure of the pass box lid is detected,
triggering the servo motor to operate and lock the door. We will create the code blocks
that enable these functions. With the PicoBricks OLED display module and Micro:Bit

Matrix LEDs in the Pass Box project, we will obtain visual output.

@ Connection Diagram:

You can assemble this project by breaking the PicoBricks modules at the proper points.
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0 Project Images:
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0 Setup Steps of The Project:

Servo Motor Calibration

Before starting the assembly, you have to manually calibrate the angles of the servo motors. Otherwise,
Servo Motors won’t be working properly.

|

()

Attach the servo horn to the servo motor (1)

(2)

Then slowly turn the servo horn clockwise

until it stops. It is not a problem if the servo
horn is not the same as the angle shown in
the image above. The important thing here

is that you have hit the last angle of the servo.

(2)

(3)

Remove the servo horn from the servo motor (3)

(5)
4

Reattach (4) and reposition the servo horn

perpendicular to the servo motor as shown. (5)

Slowly turn the servo horn counterclockwise (6)
until it is parallel with the servo motor, as seen in the
image.(7)

When this step is finished, it means that the servo
motor is in the center position. It is important that
you apply this process to other servo motors in the
set. Afer processing the other motors, remove the

servo horn and set aside for assembly.

1

Servo Motor

M3 x 12 mm Screw 2 pcs.

M3 Nut 2 pcs.

PicoBricks LDR Brick

M3 Nut

M3 x 10 mm Screw

130




Servo Horn Screw
( Can be found inside the
package of Servo Motor.)

Servo Horn

Servo Horn Mounting Screw
(Can be found inside the package of Servo Motor.)

M3 Nuts 2pcs.

PicoBricks Motor Driver Brick

M3 x 10 mm Screw 2 pcs.

M3 x 10 mm Screw 4 pcs.

M3 x 10 mm Screw 4pcs.

Micro:Bit
Mainboard Brick
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M3 x Nuts 3 pcs.

OLED Screen Brick

11

Potentiometer & Button Brick

M3 x 10 mm Screws 3 pcs.

Make sure all cables are ready to be socketed to
MainBoard. You can go back to page 18 for circuit
diagram.
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A—

‘ M3 Nut 2 pcs.

M3 x 12 mm Screw 2 pcs.

1! zn
For T Slot joint setup first, place the

M3 Nut into the Nest (1) Then tighten the
Joint with using M3 x 12 mm Screw.(2)

M3 Nut 3 pcs.

M3 x 12 mm Screw 3 pcs.

A

9
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Wooden Wrench
*(You can use the wooden wrench for the M3 Nyloc nut.)

19

M3 Nyloc Nut

5 mm Plastic Part

M3 x 15 mm Screw

21

For T Slot joint setup first, place the
M3 Nut into the Nest (1) Then tighten the
Joint with using M3 x 10 mm Screw.(2)

M3 x 10 mm Screw

The Assembly is finished and you can move
on the coding steps.
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© MicroBlocks Code of The Project:

i
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