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Welcome to the world of Electronics and Coding. Now that you have opened
this book, you are eager to swim in the sea of wonder and learn new things.
Although learning new things in such matters is thought to be difficult, if you
proceed step by step and with the right practices, you will realize that it is very
simple. As long as the applications are made in the early stages, there will be
places that do not sit down. You will overcome this problem as you practice.

It just takes a little patience, so you can learn Arduino programming with an
easy and correct roadmap, starting from the easy and moving towards more
complex. If you want to watch more detailed video explanations of the
applications, you can go to our YouTube channel by scanning the QR code at
the back of the book. You can access the codes written in the booklet both
from the description section of the related videos and from our blog page.

This book was written by Robotistan Electronics™ the purpose of writing is to
guide those who want to start Arduino in an easy and correct way. Our hope is
that these contents will be beneficial to everyone and facilitate your learning
process and make projects quickly.

You can send us your set contents, applications, videos and any suggestions
and questions you have in mind at info@robotistan.com

Roboistan Team
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Introducing Raspberry Pi Pico

Raspberry Pi Pico that was released by Raspberry Pi Foundation is a microcontroller that might
use in our Embedded systems projects, prototyping or to the Micropython presented to us for
both electronic and in learning coding. Raspberry Pi Pico, which is quite powerful compared to
Ar-duino Nano, stands out with its 32-bit Arm Cortex MO + 133 MHz processor. Thanks to the
tempera-ture sensor on it, it will be very easy for us to make projects such as a weather

monitor.
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Installing Thonny IDE

Firstly, You should download Thonny Ide which right version for your operating system
on link https://thonny.org. In this blog, you will see the version for Windows 10.

Features

Byt ot stariee. The

You run the installation file you downloaded. Follow the these screenshots to complete the
installa-tion process. You just need to click “Next”.

18 Setup - Thonny

tup - Thon

License Agreement 3 g
Please read the following important information before continuing. rrf’ﬁ Great success!

Thoomysbnon paraded: Runikvisshorkaib origtdides
Plesse read the following License Agreement. You must accept the terms of this *py file and select "Edit with Thonny”.

agreement before continuing with the installation.

iil'he MIT License (MIT) ~

|

‘Copyright (c) 2020 Aivar Annamaa

| while n = “"gues:

\Permission is hereby granted, free of charge, to any person obtaining a copy of - SF Cunesn

|this software and assodated documentation files (the “Software”), to deal in the &! : et

|Software without restriction, induding without limitation the rights to use, copy, g print("gt

\morify, merge, publish, distribute, sublicense, and/or sell copies of the Software, 9 guess = i

|and to permit persons to whom the Software is furnished to do so, subject to the elif guess »

[t coneltoo: - : e Now is better than never,

L =) I print( g‘_ —Tim Peters
12 guess = i

(@1 accept the agreement A e

(01 do not accept the agreement print("yc




Raspberry Pi Pico’ya Thonny IDE Kurulumu

i'nq Setup - Thonny

Select Destination Location
Where should Thonny be installed? ’—[E:'D

Select Additional Tasks
Which additional tasks should be performed? |—h

Setup will install Thonny into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Atleast 8.7 MB of free disk space is required.

o ] | o

Select the additional tasks you would like Setup to perform while installing Thonny,
then dick Next.

Create desktop icon

Ready ta Install
Setip s now ready fo begn nstaling Thonry on pour computer. ”‘-ﬁ

Cick metll te contieue with the nsialaten, o ddBadsif you want o eden o
changs any settings.

et ton locstion
£ e YappPisda Lol Bograms oy

Actedioral s
Create deskton on

o o] [

Welcome to using Thonny!

This wizard will install Thonny 3.3.6 for your account,

d. - If you want to install Thonay for afl users, cancel the instaler
guess = int(iNput angwn it as administazor (rightclick the nstaler exeautable
and select Run as adminisirator ).

5 while n != "gues:
7 if guess < n:
8 print(“gL
guess = J
Le elif guess >
print(“gL
guess = J
else:
print("yc

ok [ e ] [ Gt

Lastly, You click “Finish”

(] [oe
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Installing Micropython Firmware on Raspberry Pi Pico

Raspberry Pi Pico is programmable in two programming language that MicroPython and
“C/C++". You need to download the suitable "firmware" file for programming your Pico.

Just follow the instructions to download. https://www.raspberrypi.org/

documentation/rp2040/getting-started/

Getiing scarted Getang aried

Aboas Gt
puapteryiitis | M perytnon “ @ o

Getting started with MicroPython

Drag and drop MicraPylhon 9

You click “Download UF2 file” and download the "firmware"

B oo l nsptuerybipca | M pcrippan

] ) Gatting wtaitee |3 Gamtry atarod
=

Getting started with MicraPython

Teug wnd drep MicraPythan e
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Connect to our computer by holding down the "BOOTSEL" button on your Pico. You will

see the folder when you connected.

File View

R — [
Bl neo Bl smai icans - W A4 mmiumns -
nagetion W Desoils pane ] fis § e 2 et

i Sizeall columns totit | || Hagden ftem:

Dipera Web Doy

-um =a

Fite Home share Drre Toals

rge tcons B Large icons |
= selecisd | Options

Il wecics o SOt
B ¢

Navigation Jetails pane
e M Deba pane. R s - v 5 tofit ] Hidden items

ek Do

Tewt Document

When the copying process is finished, the folder will close automatically.




Thonny IDE
Arayuzunu Taniyalim

rootstan | .

YouTube
'. )

\ J \ J \. J
maker.robotistan.com forum.robotistan.com youtube.com/robotistan



Introducing Thonny IDE Interface

Unlike Arduino, Raspberry Pi Pico has its own memory ,and library or scripts what you want
can be uploaded into the this memory with Thonny IDE. There are some useful things in
Thonny IDE

When you open the Thonny IDE, an interface like in the photo will welcome you. The
functions of the tabs at the top, the section | have included in the orange box, respectively;

e Files: On this tab, you can save scripts what you wrote, open the scripts you have writ-
ten or new Project file

e Edit: on this tab you can undo, forward, copy or select all in scripts what you have writ-
ten
View: On this tab ,you can customize the interface
Run: on this tab, you can run code you have written, choose Interpreter for your Rasp-
berry Pi Pico or operate like Debug on code
Tools: On this tab, you can manage packets or edit Thonny settings
Help: On this tab, you can get information about Thonny version or view help content
regarding your issue.

1. You can open a new file with this icon
2. You can open scripts you have saved with this icon
3. You can save the script with this icon
4. You can run the script with this icon
5. You can stop the script with this icon
i _
#Eue O o
1-2x3 4 =
| Shell 20
MicroPythan Raspher PiPico)

13



Introducing Thonny IDE Interface

You adjust the Interpreter Settings on Thonny IDE for using your Raspberry Pi Pico. Click
the the run tab at the top, then click Select Interpreter. Select "MicroPython (Raspberry Pi
Pico)" as the "Interpreter" and "Try to detect port automatically" as the port from the
window that opens.

P B e B Tos bk

e ] Genaral | iterreter | Editor  Thuems & Font | Bun & Detug | Tomvinal  Shal | Assstant
ME .. " ;
e | el Wiiich ieterprates or i shondd Tronery wee for mening o code?
[ i (i Ml Pythan (Bzspbesry Pi Pice) =
Tietails

Connect yous duves fe the camputo and coloct comecpending port beios
(look or yaus derce name *USH Seisl’ o "UART].
Fyou can‘tfind it you may need vo install proper LSS driver first.
P ot e T
Pon
Dadeta whitras
Pyourns Jass menie !“ Ty 00 et BCT POFL AUt orETic ety » R
StanFustn s bachoesd QuteF2
Iarap meacution
S EOT  2etiatt: caten
D vt

Sirrw

S s |

Add “Files” tab that will contribute on the interface.Click the the“View” tab at the top and
select “Files”.

Frogom e
- B

E
VasakkE

Prugean srgum
(1=

e
Bacresce fortazs S
Fatus o aiek
Focnbel ] A

S e | | ey |

After that,you will see a tab like these
screenshots..

14 | e |
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Blink Internal LED

Type the following code into Thonny IDE this code provides the Internal LED to blink every half
second When you examine this code, you wrote the code "from machine import Pin, Timer" so
that be able to access the hardware on the Pico. In line 2, you stated that the internal LED on
the Pico is connected to pin 25. In line 3, you started timer .In line 5,you defined a blink
function. This is a simp-le function that makes the LED light. In line 8, you ran the timer. We
specified the frequency of the process with "freq" in parentheses, the mode of the timer with
the "mode" and the function we would call with the "callback".

from machine import Pin,
led = Pin (25, Pin.OUT)

timer = Timer ()

Timer

def blink (timer) :
led.toggle ()

timer.init (freq=2, mode=Timer.PERIODIC, callback=blink)

Upload this code to your Pico. Let's click on the green "Run" icon at the top.

T Thoony - Mas phery Pi Piea s fenppy @ 2 =

2 Edit View R

FH
Files 3¢ |

This computes =
G Users \ muce

B4 3D Objects

Raspbesry PiPics =
B0 ik

& adcpy

& biinkpy

& temp.pr

o

[tempipy ] 36
import machine
L dmpeort utime

sensor_temp — machine. ADC(A)
conversion factor = 3.1/ (B5535)

! while True:
roading = cemcor_temp_read uls() * comvercion factor
temp = 27 - {reading - 9.786)/82.801721
10 print (temp)
e § utime.sleep(2)

Shigll 2

33>

- Microfython (Raspherry Pi Pico]

It asks where you want to save the code. If save the code to the computer and run it, the
code will only run when the Pico is plugged into the computer. For the code to always run.
You need to click on the "Raspberry Pi Pico" option and save it to your Pico.




Blink Internal LED

&

File E w Fum Tl tak

Filla % ‘ s ureileds « 3

Trcempisr =g import machine
TN Users § maacey Ampeort. ut Fe
bW Favorites

PO Lk

sensor_temp = machine, ADC(a)
kI Music conversion_factor = 3.3 [ (#3535)
b ) Pictures

while Trus:

bl Prsmati T oo Y )  convasion ctor ;
b Saved Games T JB_pE1721 |
bl searnes pring

b i cource e ut ma
P Vigeas
& temppy

Thix compaste

fiespbery FiPin =]
L b

Racpbery A Fico

& adooy
& blirkpy bk

P oPython iflapber i ol

After clicking on the "Raspberry Pi Pico" text, a window like in the photo will open. In this win-
dow, it asks us to which location you want to save the code you wrote in Pico. You can save it
di-rectly in Pico. For this, you need to write a name and file extension to save the code youhave
writ-ten. Since you are working with MicroPython, your file extensions will always be "* .py". |

typed "blink.py" as the filename. You can also type any file name you want. After typing the file
name, you can save and run the code by clicking the "OK" button.

]

— i When the code runs, the
internal LED on your Pico will

CERYRSPN oo x| blink and flash at half-second

Films 0 .
el i s intervals.
This corn puker
Ci Y Usans | moco }
#1830 Dbjects ot

& adcpy 636
Rasphary i Bico | & pimicgy 192
EF b |
& adcpy actor
& iy

File names [ ] | m Taer) :
'

Z0_07714

#

Whicrosyt b (Racpin ey BiBic)
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LED Control with Button

Once you lit LEDs, but this time, you need to realize this project in order to warm up our Pico's
hardware and breadboard usage.

Necessary Materials:

Raspberry Pi Pico
Breadboard

Push Button

LED

Male — Male Jumper
220 Q or 330 Q Resistor

When you look at the pin diagram of your Pico, the 38th pin is "GND", ie the ground pin, the 36th
pin is the "3V3 (OUT)" pin. You will use these two pins frequently in your projects.

First, build the circuit on the breadboard according to the diagram below.

fritzing

File Edit ‘iew Fun Tools Help
#=r00 (=]
Fie | e
?fa.,m",m S I rom mathine daort #ln, Tiner Then open your Thonny IDE and
SR led = Pin(25, Pin.0UT) . .
b . 30 Ot tiner < Tinee() edit the "blink" code you have
e : e Kot ) wrltter.1 in the previous project.
timer.init{freq=l, mode=Timer .PERIOOIC, callback=blink) Open It by dOUble CIICkIng on the

"blink.py" file on the left side of

Thonny IDE. The codes you have
written in the previous project
will be opened. Now you will
= delete these codes completely
and write new code.

MictoPythen asgberry B Prca) |

19




LED Control with Button

When you examine the codes below, you defined the hardware of Pi-co with the code "from
machine import Pin" as in the previous project and added the "time" library. With the code
"led = Pin (15, Pin.OUT)", you assigned the 15 nu-mara pin as the pin you connected to the LED.
With the code "button = Pin (14, Pin.IN, Pin.PULL_DOWN)", you defined the pin number 14 to
which you connect the button as the input pin. Then you created a "while loop". In this cycle, it
will change the status of the led according to the value read from the button. For example, if
press the button once while the LED is off, it will turn on, if the LED is on, it will turn off when
you press the button. When press and hold the button with the code "time.sleep (0.5)", the
LED will flash and flash at half-second intervals.

1 from machine import Fin

)

2 import time

2

4 led Pin (15, Pin.OUT)

5 pbutton = Pin(l4, Pin.IN, f-’in'F"I'..'l._l':t}';‘.'N]
7 while True:

a if button.value():

9 led.t

L]

time.sleep(0.5)

After writing the codes, press the "Run" icon at the top and save your codes to your Pico
and run them.

File Edt View Run

Eﬁ-rj @ (m)

Fibes ¥

[ bnkpy ] %

This cornputes | from machine import Pin
€Y Msers ', muco

impart time

b 30 Objects
- 1 led = Pin{i5, Pin.0UT}
Raspberry i Pico = button = Pin{1d, Pin.IN, Pin.PULL_DOWN)
BE E
t! while True:
. hlink.py

if button.valued):

led.togzlel) Now you will be able to
time.sleep{d.5)

turn the LED on and off by
pressing the button. Move
on to the next project.

Shet X

22
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Temperature Measurement with Pico

As | mentioned at the beginning, Raspberry Pi Pico has an internal temperature sensor. So
why not take a temperature measurement?

First, open the Thonny IDE and open a new file and write the following codes. Now, when you
examine the codes, you have added the necessary "machine" and "utime" libraries as usual.
Since made analog readings with the temperature sensor, you defined that it was connected
to pin num-ber 4 with the code "sensor_temp = machine. ADC (4)", then you converted the
16-bit data from the sensor into voltage data that could be meaningful for you with the code
"conversion_factor". Since the Pico pin gives 3.3 volts, you divided 3.3 volts by 216 -1 =
65535. Now, when you examine the While loop, read the data from the sensor. In the code on
line 8, multiply the data from the temperature sensor with the "conversion_factor" you just
wrote, and write the temperature data in terms of voltage. You convert the data you have
obtained to "Celsius" in the 9th line. Finally, print the temperature data to Shell with the code
"print (temp)".

1 import machine
2 import utime

print (Cemp)
utime.sleep(2)

Now save these codes to your Pico and run them, then press the "Run" icon at the top.

W Thoory ~ Maxpiemiy Pi Pico s enpupy @ 71113 -
= Bt Vew Run Tools  Heip
o
+u (0 o
Files 5 | [ramppy] %
s compure =* import machine
A RS L dmpert utime
i 3D Opjects
- sensor_temp = machine.ADCI()
T = conversion_factor = 3.3 / (65535)
BN Tib .
o 7 while True:
i edopy reading = censor tewp_read ulé() * comvercien factor
@ plink py S temp = 27 - {reading - ©.78¢)/8.801721
& tempapy ) print (temp)

i | utime.sleep(2)

Shell 3

¥e3>

MicroPytho n (Rasgbery Pi Picol




Temperature Measurement with Pico

1

Filna 3 ‘

T s mpuber
e | muco
b & Favorites
P Lnks

F O Music
b4 Pictures
kL Privmatic
b Saved Games
¥ Seaienes

b ) source

P Vigeas

& temppy

Respberg FiPico
LAl

& adogy
& blinkpy

1]

o

import mochine
import utime

Tureied 3

sensor_temp = maching, ADC(4)
comversion_facter = 3.3 / (63535}

while T
! pring
" Lt bmet Thia comzute
- D Rmpbey A
Tk
3%

resc SR = <orversion fector |
Rzl

VB BR1721

It asks where you want to save the
code. For the code to always run,
you need to click on the "Raspberry

Pi Pico" option and save it to our
Pico.

Pt oBython e Fi Pl

L Ry
Fims 30 ‘
This carnputer
C 1 Ugans, muga
kb 30 Objects

Raspbary B fico
it

& adepy
& piinizpy,

B ——

Raspliesy FiPicn
b

@ adcpy
& nimkgy

Fienams  [zmeed | o

e
e Write "temp.py" as the file name,
click the "OK" button and now you
can read the temperature data
ot 2 from Shell.

#
Vherahan (Racpln sy P1BAcE)

o 1y

Fibes 3¢

Edt Vi Fan

o

Tha <amg ube i
4 Lsers | i

b 30 Otopects

Aaspbary I Pice 1
LN )

# accny
& Biricoy
& t=mppy

[remppy ] 4

| import machine
import utime

sensor_temp = machine. ADL{4)
comversiom_factor = 3.3 [ (B55335)

whila Trua:

readimg = sensor_temp.read ul6(} * conversion dactor

g = 27 -
print(tenp)
utine.sleepla)]

{reading - 0.706) /0. BALT1

In the Shell window at the
bottom, you can see the
temperature data from your Pico
every 2 seconds.

Mirabyéhon [Erpheny B Ficay |
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Burglar Alarm Using Raspberry Pi Pico

In this project, you will make a burglar alarm using PIR sensor, LED and buzzer.
Necessary materials:

Raspberry Pi Pico
Breadboard

PIR Sensor

Buzzer

LED

Male — Male Jumper
Male — Female Jumper
220 Q or 330 Q Resistor

First, build your circuit according to the diagram below.

sesassnsnassnnansnns s sneeensss
R R R R

e E R R WEEE W E E R e W wE W R e e BEEE W ER R aE wEw
CRE R e E s ®oEow R R ® e E®E ®oEEEE #8EEE  FEE

Now open a new file in Thonny IDE and write the following codes. . When you examine the
codes, you first added the libraries and then defined the pins to which you connected the PIR
sen-sor, Buzzer and LED. You created a function with "def pir_handler (pin)". When the motion
is detec-ted with the if block in the function, “ATTENTION! Motion Detected! ” printing, buzzer
and LED are working.




Burglar Alarm Using Raspberry Pi Pico

1 import machine
2 import utime

3

4 sensor_pir = machine.Pin (28, machine.Pin.IN, machine.Pin.PU
5 led Pin(15, machine.Pin.0UT)

6 buzzer = machine.Pin{14, machine.Pin.

8 def pir handler (pin):

9 utime.sleep ms (100)

10 if pin.value():

11 print ("DIKKAT! Hareket Tespit Edildi!")
12 for 1 in range (50):

13 led. toggl

14

15

16 IRQ RISING, handler=pir handler)
17

18 while True:

19 led.toggle ()

20 utime.slesp(5)

Now save these codes to your Pico and run them, then press the "Run" icon at the top.

File E View Run Teols Help

%110 o

Files 3¢ | <untithed> * 3 |
y = a
This computer = | import machine
C: Y Users \ muco 0 import utime
bl 3D Objects
- | sensor_pir = machine.Pin(28, machine.Pin.IN, machine.Pin.PULL_DOWH)
Raspbermy B Pico 8 % led = machine.Pin{1%, machine.Pin.QUT)
btk q buzzer = machine.Pin{14, machine.Pin.0UT)
& adepy % def pir_handler(pin):
& blink.py g utime.sleep_ms(1696)
3} if pin.value():

11 print("DIKKAT! Hareket Tespit Edildil")

12 for i in range(5@):
13 led.togele()
14 buzzer.toggle()
15 utime sleep ms(188)
-
Shell 3
>33

Micrafythan |Raspherry P Picc]




Burglar Alarm Using Raspberry Pi Pico

'

Flesc 3t
Tz compuler
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b 30 Object

sasgReTy FERG
b
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& plinkpy

#0H OF

o

Suniers =3

- impart machine

fepert utime

1 seasgr_pir = mechine,Pin{24, machine,Pin, I, machine Pin.FULL DOWN)
. led = machine.Pin(15, machine.Pin.ouT)
buzzer - nachine.Fin{l4, machine.Fin.ouT}

mpit E4ildil™)

Rurpbarry 0 Brce

IR gy PP

w

Flesc 5t

Thi commop uler
2 Uners s e

b 30 Objects

saspheTy KD
L
@ adegy
& blickpy

L 7

Tl %

Thi eempter
[T .

k4 30 Otgects

B ey Pi P
b o

& adopy
& nlinkay

& hsizoy

6 O

Aip

W B Vi Bun Tooks

o

[—— =0 7
& lib
& accpy SE L pin.PULL DN
& vk oy 192

Flnars [hmeed | | m Carct -

.‘)3)

MRt Pl FF i)

Help

o

| impart machine
inpare utine

| iegiepr] 5

sensor_pir - machine Pin20, machine Pin_IH, mockine Pin BULL_DOUNY
led = machine. Pin{15, machine. Pin 0UT)
buzzer = machine.Pin{14, machipe Pin.ouT)

daf pdr_handler(pin}:
it ine_sleep_ms({ 10683
aF pin. value():
print(DIKKAT | Hareket Tesplt B41ldil®)
d#or i in range{58):
1 1=4_togple()
buzzer. rogglef)
ukime.sleep. ms(209)

Shell 3
2

DIEERT| Harebet Tespic Edildil

e R e R

It asks where you want to save the
code. For the code to always run,
you need to click on the "Raspberry
Pi Pico" option and save it to our
Pico.

Write "hirsiz.py" as the file name
and click on the "OK" button and
now, in case of any situation that
triggers our motion sensor, the
buzzer will sound and our LED will
light.

In the Shell window at the bottom,
when motion is detected,
“ATTENTION! Motion Detected!”
text will appear.




Raspberry Pi Pico ile
Hava Durumu Monitoru

rootstan -

YouTube
'. )

\ J \ J \ /
maker.robotistan.com forum.robotistan.com youtube.com/robotistan



Weather Monitor

In this project, you will make a weather monitor using a 2X16 LCD screen. In this project, you will
learn how to add a library and automatically save the temperature data you measure in a text file.

Necessary materials:

Raspberry Pi Pico
Breadboard

2X16 LCD Screen

Male — Female Jumper

First, build your own circuit on the breadboard according to the circuit below.

Now download the
necessary library to use our
e Dby (Eime | Mg Goey) B LCD screen from https://
github.com/T-622/RPI-
PICO-I2C-LCD. When open
the link, click the green
button that says "Code" and
then click the "Download

2 L ZIP" button to download the
README md libra ry.

Packages

@ 752 vpaan eaTME M

phot 20 ted bt

RPI-PICO-12C-LCD




Weather Monitor

Open the downloaded "* .zip" file and extract the "lcd_api.py", "pico_i2c_lcd.py", "pi-
co_i2c_lcd_test.py" files to the desktop.

a8 1 R 4%

Bul  Sihrbiz  Bilgi WindsTara  Agiklama  SFX
m _g_RPI-DICO-IEC- LE0-main.ziph AP I-PIEO- EC-LCT-main - ZIF arglv, paketsiz boyut 358,183 bayt

il
Bde DizmeCkart TestEr  Ghster

sl

Fp03efasdeaiedTl1bb9277 labibi0edd5d6f Gad

L9 - Schematicjog

Teplam 358,183 hayt 5 dosya

Open them in Thonny IDE by double clicking on these files that you extract to the desktop.

File - Edit
Ky

Files 3

ew Rum Tools  Heip

o o

30

This computer

Tl Umers |\ e

B 3D Objects

Fas parry T Pico
¢ i
& adepy
& blinkpy
& hirsiz.py
& temppy

lee apipy % | picosize jedpy 3 | fico_j2c_cdd_testpy €

import time
- ¢lass LezdApi:

— Belnl

MicraPython (Raspbemy Fi Pica] |




Weather Monitor

Now save these files to the "lib" folder in your Pico in order, click on the "Files" tab on the top
and then click on "Save as ...".

File | Edit View Rum Took Help

Mew Cul+N
Open. Chi=0 o
Rece nt files L4 e - —
Close Cols W FlophEy ¥ | picoite ledpy 56 | pico_i2e_led_test gy 6
Close all Crl= Shift=W . -
Sone s I import time i
Save Al fles b L <
BTG | class Leddpi:
SVE COPY. a
Blove / rename., # I =ments the 1 £z . - 147ER compati
Print .. Crl+ P
£t Alt+Fd .
& blinkpy g ¢ T expected that a derived cla
& hirsiz.py 18 t
@ temppy e .
lis + HL x Lroaic a at
15 1T IR — CreAl  # TF sar ddeml s -
‘ .
Shell &
333

WicraPyth.on (Raspberry Pific] |

It asks where you want to save the library file. You will choose the Raspberry Pi Pico.

File | Edit View Rum Tock Help

Mew Culen
Operi. Cirl-0 o
Pece nt files i 1 Sl - —
Close Cils W il apipye | picoidc lodpy 3 | pico i2c_led testpy 5
Close all Crl Shife~ W . -
e o import time i
Save Al = Ctrd-Al-5 [
BTSN | cless Loddoi:
SavE COpY.. a
Bove/ rensene.., ¥ T =merits the
Prrint .. Cirl+ P
Extt Af=Fi y
@ blinkpy -] ¢ T expected Tk a derive 1 11 ement
& hirsiz.py I ¢
@ temp.py s 2
| A4 U
S Frm IR — Pl *
4 .
Shell ¥
333

Wi aPythhon (Raspberry FiPico) |
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Weather Monitor

In this part, you have to choose the location where want to save the file, then type the file
name first. After that double click on the "lib" folder.

o K4

Files 3¢

Thes computer
G Usirs \ uaico

Fosphery i Preo

— |
F5 30D Dbjects o
Raspbery Ps Fi pmpatible
J n: = @ adepy ezl bt
& blirk, 182
& adopy P BERY:
& blinkpy 7 hirsiz. oy Sa6 I
i & ' 208l ™
B kirsizpy HRImRPE
& emppy
1 - |
-
file name: [lod oyl | ok concel | |
Moo ythan [Faspbery B Picsh

Then click the "OK" button to save it to the folder

File  Edt View Run

$i i O

Fites &

This cormputer
% Users | muco

I i 3D Objects

Rasplemy Fi Pico
¢ lib
& adcpy
& blink.py
& hirsiz.py
& temp.py

Heig

Raspberry FiFica
1 it

Harna

o

File narme: loed_apipy

oK Canced

MizraPythan (Rasphemy Pi Pica)




Weather Monitor

Do the same for the other two files.

BT

File Edit View Ru

Fites 3%

Thiz commputer
€% Users | muco

| I
Raspberry Fi Fica =
b [ 3D Objects Jl.nP K

Hame
Ras pberry Pi Pico

¢ lip

@ adepy
& blinkpy
& hirsizpy
& tamp.py

Flenane  |led apipy

oK Cance

MizraPyrhon (Raspbemy Pi Pizo)
Th Theonr Flaspoerry PiPica

600

Files 30

Rexpbermy Fi Pico =
This cornpuute: [ lib
- Users | muics ‘
- !
e @ |cd agipy 5995
& pico e ledpy 3163
Rephoerey PiFico
o g b
& licd apipy
& picoi2c o py
& adopy |
& plinkpy
& hirsizpy
& 1emp.py

(1Y Fran—ARRGE -
- =
[ e [ P e |

or | Lareel

WiermPytnen (Rasphersy #1Pien]

Now that you have added libraries, you can open a new file by clicking the "Plus" icon on the
top of a new Thonny IDE and write the following codes. When you examine the codes, first
added the libraries as in other projects, then made the settings of our 2X16 LCD screen and
created a new text document named "save" with the code "file = open (" record.txt "," w ")

33



Weather Monitor

import utime

2 import machine
3 from machine import [2C
4 from led api import LodApi
5 from pico iZ2c led import IZclecd
[
7 = Dx27
8 2
9 16
10
11 I2C(0, sda=machine.Pin(0Q), scl=machine.Pini(l), fregq=40000Q)
12 = IZcLed{iZc, I2C ADDR, I[2C NUM ROWS, I2C NUM COLS)
13
14 ¢ = (Mkapitietn. Tyh)
35y
lo machine.ADC (4)
17 3.3 / (65535)
18
19
20
21 ul6 ()} * conversion_fa

- 0.706)/0.001721
")

26 ite - {temp) + "\a")

28 utime.slaep(2)

Now save these codes to your Pico and run them, then press the "Run" icon at the top.

Fite Edit Wiew Fun Took Hep
4 I
4 11 &4 (O (]
Files 3¢ [cd apapy 1 5 | [ picoide bedpy | | [ plco_@c e testipy ] 5 | curileds =5
This cormpues S5 1) E———— 1
o Users '\ muco- 5 £
import machine
k<) 3D Objects 4 from machine import I2C
- 4 from lcd_api impert LodPpi
Raspbeny Pi Pice = g 5 ‘Fro- pico_i2c_led import I2chcd
z 3
i r— [ IIC_ADDR - 07
= led_apipy i T2C_MUM_ROMS = 2
& pico_i2c_lcd.py S I2C_NUM COLS = 16
& pico_i2c_led_test py 16
& adcpy 11 i2c = I2C(0, sda=machine.Pin{®}, scl-machine.Pin{l), freq=A00000)
; 17 lod = TZcled(iZe, TIC_ADDR, T20_MUM_ROWS, I2C_MUM_COLS)
& biink py
& hirsizpy dosya = open( "kayit.txt”, "w")
@ temp py
-
Shell 3
¥y
PF>
33
333
. _\}} -
MisraPython Rasgbemy P Pisa)
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Weather Monitor

It asks where you want to save the code. For the code to always run, you need to click on

the "Raspberry Pi Pico" opt

ion and save it to our Pico.

L]
File Edit View Wun Tonk Help
Files 3 Ve apiy 1 36 | | prenie o py | 38 prm_i!:.kd_t:s:wlﬂiwmm-'?(
s compute =% | L inpert utime T
s e import sachine
I 3D Objects from machine impert 120
= from lod_api import LodApi
Rusghery i Pics =2 5 from pico_iZ2c_lcd import IZclcd
= ]
Ll 7 I2C_ADDR 2
& lod_apipy 5 T2C_HUM_|
& pien_idc ledpy L2C_HUM
# pico_jac ked test |
& agepy 2c - 12 ‘ Trie wcom pukes scl-machine. Pin(L}, freq=aaaenn) ‘
& blinkgy Ied = I2e | ROWS, T2C_ MIM_COLS}
& hirsiz.py 14 S ‘# P
& tempoy i I T T
[ -
335
555
333
bkl
555 -
MicrnPython Esephery Pi Pical

Type "havadurumu.py" as the file name and click the "OK" button. Now, you will be able to
see the temperature data on your LCD screen and at the same time this data will be
recorded in a text document.

e il o B2 o
Flle Edit Veew Run Tosls Help
'# B4 M4 ave ty Rasphaery FiPico
Files 30
. Raspbemy Pi Pice = o
This comnpiter
O Users b muco e e fites,
b &) 3D Objects 4 lit
& adepy 690
Paz phemy B Mico & blinkpy 192
= ¢ lib & hirsizpy 546
& Icd_apipy & termppy 249
& picoi2c_cd.py
& picoidc_lcd_test
& adcpy fregq=100669)
& blink.py PLS}
& hirsiz.py
& 1emp py
Filerame: | havadurumu.m| oK Cancel 7
>
>
>33
333
555 -
B . S MirraPythan (Raspberry Di Diza)
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Weather Monitor

Now wait for some data to collect, then click the "Stop" icon at the top to stop the code
from running.

T & |
Fille Edit ¥ Teals  Help |
I# E4 M o Byt Rasph #
Fles 3
L Raspbermy P Pico = =
This computer
4 Uzmre | o pECT e foytes
b 1§\ 3D Objects B-iib
& adcpy 600
Racphermy Bi Fico &5 blinkpy 192
g lib & hirsizpy 546 |
& 1cd_apipy & tempgy 249
& pico i2c Jed.py
& pica_i2c_jcd_test |
& adepy freq=120009) |
& biink.py LS}
& hirsiz.py
& temp py
Fierame: | navadurumumf oK Cancel ]
-
>y
Fy
>y
e
55y -
— - MiensPysnan (Razsarmy Di Pies)

Write the following codes in the Shell section at the bottom so that you can see
the data have saved.

1 file = open("kayit.txt"™)
Zprint(file.read())
3 file.close)

+un O O

Filme 5 [bedLapipy] ¥ | [ pko @clcdpyl | [piceidc lod tertpy] K | [hecadumupy] X
Thit o mpute =7 impert utine 7
R ) import machine
k& 3D Gbjects * from machine import I2C
¥ { frem lcd 2pi dmpert LodApl
Fasphey Fi Bico: =2 % frem pico_i2c_lcd dmpert IZ2ched
m &

piEi

; o ©IZC_DOR = Bxd7

= adcpy B T2C_NUM_ROWS = 2

& Glinkgy 4 TZC_NUM COLS = 16

4 havadurumu.py 1a

& hirsizpy o 12 = I2C(8, sda=machinc.Pin{@), scl=machinc.Pin(lh, frog=408500}
‘Immt:t 12 lcd = I[Zclcd(izc, I2C_ADDR, 13C NUM ROWS, IZC NMUM COLS)

& temppy :

14 dosya = apenf"kayit_txt", "u")

Shall ¥

333 file = open(“eayit twt’ ]|

Macrofython Hasphermy i Brcal
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Weather Monitor

T Edt View Fun o ik

#mn 0 =

Fil X Lok 136 | i ey |20 | [ pam e bty 150 | [ arwdeers sy 14

Do - inport utime i

X dmpert mschine
B 3D Ouects #ram nachine dmport T3
4 from Jcd sel smport Lodipl

Rty Fi i l #ram pleo 13c 1od weport I2clcd

b b 12C_ADOR = BT

® aicpy 120 ROWS = 2

& brkeay T2C_HUR_E0LS = 16

& navsdurmu iy b

& hisrpy i2¢ = T20(D, sda=michine.Pin{a), scl=sschine Pin(1), #roqeiBR30d)
B et lcd = IzeLed(izc, TEC_ADDR, [2C_PR_ROWS, I2C_MUM_COLS)

& rmmppy

dosya = apen{“kayit.bet", "W}

e

533 file « openi"kayit. tet™)
»» print{file.read(})

w

Whansian g PP

Fin Edt Vew Rn oo Hak

*m 0 =

Fabas 3¢ [ T Ay e ap e P P ——

Ths cpopueer i impert Utime i

o e dnpert machine

i 3D Oteects fron machine mport 120

3 fron lcd sl dmport Lodipl

Aoty P E = #rom ploo_12¢ lod import I2<lcd

ik U OTH_ADOR = BT

& gy T20_NUM_S0WS

& iricy 126 HUMEOLS = 16

L r— ! . -

& hiizoy 12c = 12008, sde=machine:Pin{a), scl=machine Pini1), Freq=iamnd) After typlng the code "Print

B kit led = I2cLed(iac, T2C ADDR, T2C MM ROWS, I2C WUM COLS) ) "
oyt P S (file.read ())", you can see the
= recorded data as in the adjacent
et
355 File - open(“kayit tet™) phOtO.
»o% print(file.read{})
21.42%67
2142867

feed|

WhcwBivan s PP

Fie Edit Wiew fun Tnok Help

dan G o

Flex 3¢ | Ve iy | % | [piceide lodpy | 5 [prco. e fed ockpy [ | | bavecheuemapy | |
T computet =} import wtine 1
e P ey import machine
b 30 Objects © #rom machine impowrt I2C
= ! fren lod_apl import Ledfpi

FatphamyBiicn = * fren pico_i2c_lcd import T2clcd
D; ': 7 INCADDR = @27

raceRy §I20_BUM_ROWS = 2
@ biinkpy 120 UM COLS = 15
# navadurumupy 1%

13e - 12¢(9, sda-machine_Pin(9), ccl-machine.Pin(l), Fraq-f0o00e)
12 led - IZeled(i2e, I2C_ADDR, 12C_NUM_ROWS, L2C_NUM_COLS}

& temppy

14 dosya = cpen("kayit.bxt", "w"}

Shell 1€

»2> File - open("Kayit.kxk")
2 print(file.read¢))
2542687
2E. 42667

33 file.close()
333 |

WicroPython (Raspbesry i Pice)

37




Raspberry Pi Pico ile
Mesafe Sensoru
Kullanimi

rootstan |

\ y, \ J \ /
maker.robotistan.com forum.robotistan.com youtube.com/robotistan




Using of Distance Sensor

In this project, you will measure distance with HC-SR04 distance sensor.
Necessary materials:

Raspberry Pi Pico
Breadboard

HC-SR04 Distance Sensor
Male — Male Jumper

First, create your circuit on the breadboard according to the diagram below.

RN

Now open a new file in Thonny IDE and write your code. When you examine the codes, you defined
the libraries in the first two lines, and the pins to which the distance sensor is connec-ted. Also
wrote the distance measurement function with the function “def echoTime ():”. You have made the
distance measurement function, which defined with the while loop, run every 5 seconds.

1 from machine import Pin

2 import utime

3

4 trigger = Pin (18, Pin.OUT)
5echo = Pin (21, Pin.IN)

6

7 def echoTime () :

8 trigger.value (0)
9 utime.sleep_us(5)
10 trigger.value (1)
11 utime.sleep us(10)
12 trigger.value (0)
13 try:
14 echoTime = machine.time pulse us(echo, 1, 1000000)
15 cm = (echoTime * 0.034321) * 0.5
16
17 print(str(cm)+" cm")
18 except OSError as e:
19 print(e)
20
21 while True:
22 echoTime ()

23 utime.sleep (5)

39




Using of Distance Sensor

Now save these codes to your Pico and run them, then press the "Run" icon at the top.

Fie  Ee Wiew fun Teol

e Q o

Fioe 3¢ | [ted iy | 3¢ | [piem D lodpy |5 | [ pice. Be hed ety |52 | | havachoomecpy | € |
Thic compense = import wtime i
Bl Ve import machina
b5 30 Objects © #rem machine impowt 12C
= ¢+ frem led_epl Lmpert LodApi

Rasphemy B Pica =8 S from pico_i2c_lcd dmport I2clcd
L Tih E

- 7 OIN_ADDR = @27

® adcpy 120 UM ROWS - 2

& biink py I120 HUM COLS = 15

& havacuumupy 1t

& hirsiz By 1 ilc = 131C{9, eda-machine_Rin(o), ccl-machine Fin(l), freq-tapoaa)
B kit 12 led = 12cled(iZe, L[2C_ADOR, I2C_MUM_ROWS, L2C_NUM_COLS})

& temppy

12 dosya = ocpen("kayit.kxt™, "w"}

Shell 3

sr> File = open{"kayit.t=t")
22> print(file.read(})

2L.426E7
ZL.426E7

33y file_closel)
333

WhcroPython Pezpbasy Pi Pize)

It asks where you want to save the code. For the code to always run, you need to click on
the "Raspberry Pi Pico" option and save it to our Pico.

T " o
File Edt Wiew Fun rip

File X untitleds 7 3

E’"fx'"l’“""" =i | from machine import Pin A

% s | e = b ubine

b 30 Dbjects

~ 1 trigeer = Pin(18, Pin.OQUT)

Pazphemy PiBico. = 5 echo = Pin(21, Pin.IN)

by Bib =

- def echoTime():

- adcpy B trigger _value(d) |
& hlinkpy : utime.s :
& deneme.py 19 trigger. |
@ havadurumupy 1 utime. sl |
& hirsizpy 4 ::;fger | i

= 5 Cornputes
= kayto 14 echd e us{echo, 1, 1800058) |
& temppy 15 on = 0.5 |
____________________________ |
prin | Rempbesry Pi Fico é
except O .. . s ..‘j
prin_
while True:
echoTimal =
shell % |
3
MicroPython (Raspberty Pi Picc)
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Using of Distance Sensor

Write "distance.py" as the file name and click the "OK" button.

“ Thcmn .
Fi= Edil Vies Run Toals  Haip
s 3 |
This computer = I
O Lisersy muco Fiazpberry i Fico 7
b 30 Objects Mot BE
b J lib
Razpiaemy i Pico i & adcpy i
b‘s lib & plinkpy 132
a a?C_P';‘ & denemepy 20
a; hlink.py & havaduramupy i
» denamepy @ hirsizpy o
& havadurumu.oy 21 kayit xt s
ﬁ hirsizpy & temppy e
[ kayit.va il
& tempapy
Flename fresdend | [ ok | | e
"5 3
| while True:
gl edloTine{) i
Shell
a3
MicroPythom Faspherny Pi Picc)

You can now see the distance in the Shell section of the Thonny IDE.

Flz Edit View Fun Tools Help

e O o

Fies 30 | [mesefepy] X |
I comptr =% | from machine import Pin i
- Users Yy muces | P
b 2D Objects i
¥ | 4 trigger = Pin(18, Pin OUT)

Rasplery Bi Pico a 5 echo - Pin{21, Pin.IN)
b lib =}

bt def echoTime():

o Arcpy B tripger, value{o)

& hiink py 9 utime.sleep us(5)

& denamepy trigeer. value{1}

& pavadunimipy 12 utime.sleep us(18)

& nirsizoy 12 :.;;;gcr.vnlu:(ﬂj)

£ kayitoa 1 echoTime = machine.time pulse us(echo, 1, 198G020)

& mesafe.py 5 cm = {(echoTime * B.934371) * 8.5

& temppy

17 print(str{cm)+" cm"™)
1 except OSError as e:
print(e) 5
Shel ¢ |

355 X = JEDITOR E

14.1230% om
14.1230% cm
14.14025 om

McioPython Fazgbery FiPisc) |
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