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Welcome to the World of Electronics and Coding. Now that you have opened this
book,you are eager to swinin 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 robotic 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 writen
in the booklet both from the description section of the related videos and from our blog

page.

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

Robotistan Team
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Introducing The Kit

Raspberry Pi Pico:
Microcontroller we will perform our projects

Breadboard

It is our tool to test our circuits on the breadboard. It
allows us to easily test the circuits we have built
without soldering them to each other. It allows us to
test the circuits we have designed be-fore transferring
them to printed circuit boards or perforated pla-tes.

HC-SR501 PIR Sensor

PIR sensors are sensors used to detect the movement
of living things in an environment. This tiny sensor is a
module that can be used with many mic-rocontroller
platforms such as Raspberry Pi, Arduino, ESP32, which
you can use comfortably in various electronics, robotics
and hobby applications.

This module, which has a digital output, gives a logic 0
output when it does not detect motion in the
environment, and a logic 1 output when it detects
motion.

Resistor:
In electrical circuits, resistance is the strain faced by an
electriccurrent flowing through a conductor.

2X16 LCD Screen:
It is a screen consisting of 2 lines and 16 columns that
we can use in our pro-jects.




Introducing The Kit

Jumper Cable:
The necessary cable to connect Raspberry Pi Pico and
othersensorstothe Breadboard.
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LED
The necessary cable to connect Raspberry Pi Pico and
othersensorstothe Breadbo-ard.

Buzzer:

Buzzer; It is a type of auditory warning device that
works based on mechanical, elect-romechanical or
piezoelectric principles. Buzzers, which have a lot of
usage areas, ge-nerally work with the piezoelectric
principle. Buzzers can be used in functions such as
alarm, timer, confirmation and response warning
depending ontheir usage areas.

HC-SR04 Ultrasonic Sensor:

Buzzer; It is a type of auditory warning device that
works based on mechanical, electro-mechanical or
piezoelectric principles. Buzzers, which have a lot of
usage areas, generally work with the piezoelectric
principle. Buzzers can be used in functions such as
alarm, ti-mer, confirmation and response warning
depending ontheir usage areas.
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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
elect-ronic and in learning coding. Raspberry Pi Pico, which is quite powerful compared to Arduino
Nano, stands out with its 32-bit Arm Cortex MO + 133 MHz processor. Thanks to the temperature
sensoronit, 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.

Thonn,

Python IDE fos begianers

Features

By 1o gt stated. sy

A
ilo;

Setup - Thonny - X
=i O%

Welcome to using Thonny!

andom

. This wizard will install Thonny 3.3.6 for your account.
randir

If you want to install Thorny for al users, cancel the installer

guess = int(inpul andun it as adminstrator (rightdick the installer executable
and select R r

un as administrator ).

while n != "guess
if guess < n:
print("gL
guess =i
elif guess >
print("gL
guess =i

else:
print("yc

Cancel

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

License Agreement
Please read the following important information before continuing.

Th

Please read the following License Agreement. You must accept the terms of this
agreement before continuing with the installation.

fhe MIT License (MIT) ~
Copyright (c) 2020 Aivar Annamaa

Permission is hereby granted, free of charge, to any person obtaining a copy of

this software and associated documentation files (the “Software”), to deal in the
Software without restriction, induding without imitation the rights to use, copy,
modify, merge, publish, distribute, sublicense, andjor sell copies of the Software,
and to permit persons to whom the Software is furnished to do so, subject to the
following conditions:

v
(®1 accept the agreement
(O1do not accept the agreement
<o o

Select Destination Location
Th

Where should Thonny be installed?

Setup will install Thonny into the following folder.

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

jsers \muco

Browse...

Atleast 98.7 MB of free disk space s required.

<Back Cancel

5 Setup - Thonny

Select Additional Tasks
Which additional tasks should be performed? TJZh

Select the additional tasks you would lie Setup to perform whie instaling Thonny,
then cick Next.

Create desktop icon

<Back

Cancel




Installing Thonny IDE

Setup - Thonny

Ready to Install
Setup is now ready to begin installing Thonny on your computer. [;‘D

Click Install to continue with the installation, or dick Back if you want to review or
change any settings.

Destination location:
C:\Users\muco\AppData'Local \Programs\Thonny

Additional tasks:
Create desktop icon

< Back Install Cancel

.',(‘E! Setup - Thonny

YEX

Great success!

- d Thonny is now upgraded. Run it via shortcut or right-dlick a
imp andom * py file and select "Edit with Thonny™.
randir

guess = int(input

while n != "gues:
if guess < n:
print("gL

guess = J

elif guess >
int(" Now is better than never.
print(“gt —Tim Peters

guess = i
else:
print("yc

Lastly, You click "Finish"
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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.
1- Just follow the instructions to download.

https://www.raspberrypi.com/documentation/mic-rocontrollers/micropython.html

2- You click "Download UF2 file" and download the "firmware"

“ T EE— Drag-and-Drop MicroPython
wp20t0 e

Raspberry Pi Pico
MicroPython

What

Duc

) DiganaD

The C/Cw+ SDK

3- Connect to our computer by holding down the "BOOTSEL" button on your Pico. You will
see the folder when you connected.
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Installing Micropython Firmware on Raspberry Pi Pico
4- Copy the "*.UF2" file that downloaded on that folder.

= BB~

File | Home  Share  View
I Extra large icons Bl Large icons

Pl mrciiewpone
= B8 Mediumicons BB smallicons

Navigation g Details pane B (ist I Details

pane i Size all columns to fit

ane: Layout Current vie

P = RPLRP2(F)
Name

INDEX
B wro_ur

2items

Item check boxes
File name extensions
Hid

Hidden items

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

13
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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;

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

- Edit: on this tab you can undo, forward, copy or select all in scripts what you have written

- 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 abi bu ne salak mi adamlar?
5. You can stop the script with this icon

T

E E;ht View Run Tools Ha
M O (m)
3 4

5
1.2

Shell 3¢

>

MicroPython (Raspberry Pi Pico)

15
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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.

Thonny options 3

General | Interpreter | Editor | Theme & Font | Run & Debug | Terminal | Shell | Assistant

Which interpreter or device should Thonny use for running your code?
MicroPython (Raspberry Pi Pico) -]
Details

Connect your device to the computer and select corresponding port below
(look for your device name, "USB Serial” or "UART").

If you can't find it, you may need to install proper USB driver first.

Port

< Try to detect port automatically > -]

Shell X

Install or update firmware

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

Micopython Gaspbery PiPico)

RuspbenyPiPico T
b

Shell %

Microbython (Raspberry PiPice)

17




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 simple function that makes the LED light. In line 8, you ran the timer. We
specified the frequency of the pro-cess 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, Timer
led = Pin (25, Pin.OUT)
timer = Timer ()

def blink (timer) :
led.toggle ()

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

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

onny - <untitied> @ 8: 56

File Edit View Run Tools Help

D i Program Files (E)

req=2, mode=Timer.PERIODIC, callback=blink)|

Respberry PiPico =
D lib

Shell 3¢

MicroPython (Raspberry 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

def blink(timer):
1ed. toggle()

8 timer.init(fre

This computer

Raspberry PiPico = Raspberry Pi Pico
[

Shell 3

MicroPython (Raspberry Pi Pico)

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
directly in Pico. For this, you need to write a name and file extension to save the code youhave
written. 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.

W™

File Edit View Run

TPM M Rer—— =
Files 3

This computer o | Raspbenry PiPico

D i Disk (C) Name

b 5 Mehmet Macah 2 iib
b i Program Files (€|

Raspberry PiPico %
b b

Cancel

i

Shell X

>

MicroPython (Raspberry Pi Pico)

When the code runs, the internal LED on your Pico will blink and flash at half-second intervals.
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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.

Teee weews ssees sesfe seees seees
e -In--n--- ------- srsslesossonsnans I-

Then open your Thonny IDE and edit the "blink" code you have written in the previous project.
Open it by double clicking 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.

/blinkpy @ 10:1

File Edit View Run Tools Help

e O (=)

Files 3 T blinkpy 1

?‘MUDMPVW = from machine import Pin, Timer
A led = Pin(25, Pin.OUT)

b ) 3D Objects 3 timer = Timer()

Rspberry Pi Pico S def blink(timer):

B lib led.toggle()

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

Shell 3
>>>

MicroPython (Raspberry Pi Pico)




LED Control with Button

When you examine the codes below, you defined the hardware of Pi-co with the code "from
mac-hine 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 "but-ton = 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 Pin

2 import time

3

4 led = Pin (15, Pin.OUT)

5 button = Pin (14, Pin.IN, Pin.PULL_ DOWN)

6
7 while True:
8 if button.value() :
9 led.toggle ()
10 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.

Thonny - Raspberry Pi Pico : /blinkpy @ 11:1

File Edit View Run Tools Help

& 11(0) o

Files 3¢ [ blink.py ] 3¢

This computer

<o from machine import Pin
C: \ Users \ muco

import time
> [ 3D Objects
- led = Pin(15, Pin.OUT)
Raspbery Pi ico 5 button = Pin(14, Pin.IN, Pin.PULL_DOWN)
b lib

while True:
@ blinkpy

if button.value():
led. toggle()
time.sleep(0.5)
11

Shell %

MicroPython (Raspberry Pi Pico)

Now you will be able to turn the LED on and off by pressing the button. Move on to the next

project.

22




Temperature
Measurement
with Pico

rootstan |

\ 7 \ 7
maker.robotistan.com forum.robotistan.com

YouTube
'. =)

youtube.com/robotistan



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 number 4 with the code "sensor_temp = machine. ADC (4)", then you converted the 16-bit
data from the sen-sor 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 vol-tage. You convert the data you have obtained to
"Celsius" in the 9th line. Finally, print the tempera-ture data to Shell with the code "print
(temp)".

1 import machine

2 import utime

3

4 sensor_temp = machine.ADC (4)

5 conversion_ factor = 3.3 / (65535)

6

7 while True:

8 reading = sensor temp.read ulé6() * conversion factor
9 temp = 27 - (reading - 0.706)/0.001721

10 print (temp)

11 utime.sleep (2)

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

Fles X [temp.py] %

This computer = import machine
C:\ Users \ muco A 5
import utime
b1 3D Objects
- sensor_temp = machine.ADC(4)
Raspberry PiPico conversion_factor = 3.3 / (65535)

"; o while True:
adcpy reading = sensor_temp.read_u16() * conversion_factor
@ blinkpy temp = 27 - (reading - 0.706)/0.001721
@ temp.py print(temp)
1 utime.sleep(2)

MicroPython (Raspberry Pi Pico)

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.
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W

Fle £t View Run

Files %

This computer
€\ Users \ muco

b Favorites

b Links

> Music

b Pictures

b prismatik
b1 Saved Games
b1 Searches

b source

b Videos

@ tempypy

Raspbery PiPico
b lib

& adepy
@ blinkpy

Write "temp.py" as the file name, click the "OK" button and now you can read the temperature

data from Shell.

a0 o

<untited> * %

import machine
inport utime

sensor_temp = machine.ADC(4)
conversion_factor = 3.3 / (65535)

o TR ) * conversion_factor
temp //0.001721
orind

1 utime

iz computer

Raspberry PiPico

Shell ¢

MicroPythn (Raspberry PiPico)

T
*ul 0 iPes =
e =
b4 3D Objects ¥ lib
@ adcpy 636
Raspberry PiPico @ blinkpy 192
dvinid actor
@ blinkpy
[ 20.02224 -

L)
MicroPython Raspberry PiPicc)

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

conds.

Fie Edt View Run Tods Help

&+ (>

Fles X [temppy1X
This computer - import machine
G\ Users A muco oot utine
» 12 3D Objects
~ sensor_temp = machine.ADC(4)
Raspbery PiPco . conversion_factor = 3.3 / (65535)
> i
oo while True:
adcpy reading = sensor_temp.read_ul6() * conversion_factor
@ blinkpy temp = 27 - (reading - 0.706)/0.001721
@ temppy print(temp)
1 utime.sleep(2)
Shell
20.45038 |
20 45038
20.45038
20.45038
20.45038
20 45038
20.45038
20.45038 |
\

o

MicroPython Raspbery PiPico)
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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.

sera swsws sawew s fle

slesenrresnrrnrnnne
.

s %

R R R R R RN

Now download the necessary library to use our LCD screen from https://github.com/T-622/RPI-
PICO-12C-LCD. When open the link, click the green button that says "Code" and then click the
"Download ZIP" button to download the library.

x +
| G @& github.com/T-622/RPI-PICO-12C-LCD
o ) . . -
O Why GitHub? -~ Team Enterprise Explore -~ Marketplace Pricing Searc Signin | Sign up
& T-622 / RPI-PICO-12C-LCD £ Notifications o Str 14 Yok 5
<> Code ssues Pullrequests () Actions Projects Security Insights

# main P2t ©0 About
This s a project which adapts
@ 1622 Update READMEMd B Clone @ code from another user to allow
usage of the PCF8574 12C led
% 12CIcd_bbjpg ) backpack for either 20x4 or 16x2
README md led screens.
Y led_apipy M Readme
&
pico_i2c lcdpy
pico_i2c_lcd_testpy Releases
e
READMEmd
Packages
RPI-PICO-12C-LCD Nopackages pubished
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Weather Monitor

Open the downloaded "* .zip" file and extract the "lcd_api.py", "pico_i2c_lcd.py",
"pico_i2c_lcd_test.py" files to the desktop.

Dosya Komutlar Araglar Sik Kullanilanlar  Secenekler Yardim
L X\ ]
AR Y CE ]

| ™
g  J i
VirasTora Agiklama  SFX

Ekle  Dizine Cikart TestEt  Goster Sil Bul Sihirbaz  Bilgi

[£3] @ RPI-PICO-I2C-LCD-main zip\RPI-PICO-12C-LCD-main - ZIP arsiv, paketsiz boyut 358,183 bayt i
Isim . 3b03efaSdea5e2711bb92771ab3b20e845d6£9%5

51 Schematic jpg

Toplam 358,183 bayt 5 dosya

Users\muco\Desktop

File Edit ew Run Tools Help

L R o

Files % lcd_apipy 3 | pico_i2c_led.py 3¢ ‘ pico_i2c_led_test.py 3

This computer =4 1 i + ti 1
C:\ Users \ muco 2 Enind s 1
P[4 3D Objects ° class LcdApi:
| 4
Raspberry Pi Pico = 5 # t t x N
2 lib ; h ' o
@ adcpy 8
@ blinkpy 9 .
& hirsizpy 10
& temp.py ol
1Z
14 A4
15 Irn iR - vl R v
< »
Shell 3¢ |
b>>

MicroPython (Raspberry Pi Pico)




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 ...".

Run Tools Help

o

d_api.py > | pico_i2c_ledpy 3 | pico_i2c_lcd_test.py 3

import time

class LcdApi:

1N CIR - avol

New Ctrl+N

Open... Ctrl+0

Recent files »

Close CteW  Ed apig

Close all Ctrl+Shift+W

Save Ctrl+S -

Save All files Ctrl+Alt+S 2

Save as... Ctrl Shift+S 3

Save copy. a

Move / rename... 5

Print... Ctrl+P

Exit Alt+F4 .

& blinkpy 9

& hirsizpy 0

& temp.py o
Rl
Shell 3¢
>>

MicroPython (Raspberry Pi Pico)

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

& e

File Edit View Run Tools Help

0O

Files 3¢
This computer =4
C:\ Users \ muco
P % 3D Objects
-

Raspberry Pi Pico
L lib
& adc.py
@ blink.py
& hirsizpy
& temp.py

led_api,

14

{ —

Shell 3¢

>>>

o

py 3 | pico_ize_ledpy % | pico_i2c_lcd_test.py 3¢

import time

class LcdApi:

7 Where to save to? X

_— ‘

G

1N o Raspberry Pi Pico

MicroPython (Raspberry Pi Pico)




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 libra-ries as in other projects, then made the settings of our 2X16 LCD screen and created a

Weather Monitor

Do the same for the other two files.

T

File Edit View Run Tools Help

#6010 0

Files 3 [ld_apipy] 3¢ | pico_i2c_led.py 3¢ | pico_i2c_lcd _testpy 3
il . —
This computer Bl - Save to Raspberry Pi Pico
C:\ Users \ muco
>[4 3D Objects
Raspberry Pi Pico
/b
Raspberry Pi Pico =1 [neme Size (bytes)
- [0 lib & Icd_api.py 6996
@ Icd_api.py
& adcpy
& blinkpy
& hirsizpy
& temp.py
-
File name:  [pico_i2c_Icdpy] ] | ok | [ conce
T

MicroPython (Raspberry Pi Pico)

.ﬁ. a
File Edit View Run Tools Help
O
Files 3¢
Raspberry Pi Pico = 3 =
“This computer /lib
C:\ Users \ muco
§ Name Size (bytes)
> @ 3D Objects @ Icd_api.py 6996
& pico_i2c_lcd, 3163
Raspberry Pi Pico pieoSsciecny
- b lib
@ Icd_api.py
& pico_i2c_lcd.py
& adcpy
& blinkpy
& hirsizpy
& temp.py
(1) £ren-A000C 5
ey |
Filename:  [pico_i2c_Icd_test.pyl | oK Cancel
T
>

MicroPython (Raspberry Pi Pico)

new text docu-ment named "save" with the code "file = open (" record.txt "," w
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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.

W™

File Edit View

Xt

This computer
C:\ Users \ muco

Raspberry Pi Pico
& lib

@ adcpy
@ blink.py
& hirsizpy
& temp.py

Run Tools Help

(> o

b [} 3D Objects

a
|
Raspberry Pi Pico =
N
@ adcpy 683 >
& blinkpy 192
& hirsizpy 546
& temp.py 249 !
1 = N
File name:  [lcd_api.py| | oK Cancel =

MicroPython (Raspbery Pi Pico)

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

-
& K

“This computer
C:\ Users \ muco

b ()} 3D Objects

Raspberry Pi Pico
& lib
@ adcpy
& blink.py
& hirsizpy
& temp.py

File Edit View Run Tools

o

Help

o

Files 3 Save to Raspberry Pi Pico X
-

Raspberry Pi Pico
/ lib

Name

Filename: [Icd_apipy

oK Cancel

MicroPython (Raspberry Pi Pico)




Weather Monitor

import utime

import machine

from machine import IZC

from led api import LedRpi
from pico i2c_led import IZ2cL

I

120 _ADDR = 0x27
I2C_NUM ROWS = 2
I2C_NUM COLS = 16

wom -l omoen

(0, sda=machine.Pin(0), scl=machine.Pin(l), freg=400000)
Led(i2e, I2C ADDR, I2C NUM ROWS, IZ2C NUM COLS)

P T T

open ("data.txt", "w")

ine.ADC (4)
3.3 / (65535)

wom -l Mmoo

while Trus:

lcd.clear ()

p.read ulé() * conversion factor
= 27 - (reading - 0.706)/0.001721

1
1
1
1
1
1
1
1
1
1

by = o

23 utstr("Temp: ")

24

25 putstr(str (temp))

26 dosya.write (str(temp) + "\n")
27 dosya.flush()

28 utime.sleep(2)

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

Tie

File Edit View Run Tools Help

JZd O -

Files [ main.py ] *

This computer = 1 import utime

D: % Mehmet Micahit

robatistan \ pico (LA CEIHD

from machine import I2C
4 from lcd_api import LcdApi
5 from pico_i2c_lcd import I2clcd

12C_ADDR = ex27
i I2C_NUM_ROWS = 2
Raspberry PiPico = 9 I2C_NUM_COLS = 16
& [ lib
& mainpy 11 i2c = 12¢(®, sda=machine.Pin(®), scl=machine.Pin(1), freq=4@eeeR)
12 lcd = I2cLed(i2c, I2C_ADDR, I2C_NUM_ROWS, I2C_NUM_COLS)
14 file = open("data.txt", "w")
sensor_temp = machine.ADC(4)
17 conversion_factor = 3.3 / (65535)
Shell
>
[ MicroPython (Raspberry Pi Pico)




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" option and save it to our Pico.

[m c
File Edit View Run Tools Help

Jd O @

Files <untitled> *
This computer = . " " P
o acanit s A file = open(“data.txt”, "w")
robotistan \ pico
sensor_temp = machine.ADC(4)
7 conversion_factor = 3.3 / (65535)

9 while True:
lcd.clear()
Raspberry Pi Pico = 2 readips — rancan R mnad u16() * conversion_factor

temp T t |/0.001721
@ [ lib . lcd.p

led.m

25 lcd.p This computer
file.
file.
utime

Raspberry Pi Pico

Shell
3>

MicroPython (Raspberry Pi Pica)

Type "weather_monitor.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.

T
File Edit View Run Tools Help
0 (] (]
Files W o
This computer o
D: \ Mehmet Mcahit \ Raspberry Pi Pico = &
robatistan |, pico
Name Size (bytes)
L lib
Raspberry Pi Pico ictor
® [ lib
Filename:  |weather_monitor.py oK Cancel
Shell
»>
MicroPython (Raspberry Pi Pics)]

33




Weather Monitor

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

running.
Tie

D& (]
Files

This computer
D: \ Mehmet Macahit \
robotistan \ pico

Raspberry Pi Pico
@ ) lib
@ weather_monitor py

File Edit View Run Took

[ weather_moniter.py |

1 dmport utime
import machine
from machine import I2C

4 from lcd_api import LedApi
from pico_i2c_lcd impert I2clcd

12C_ADDR
T2C_NUM_ROWS
12C_NUM_COLS

o
~

i2¢ = 12C(@, sda=machine.Pin(@), scl=machine.Pin(1), freq=40e008)
lcd = I2cled(i2c, T2C_ADDR, I2C_NUM_ROWS, I2C_NUM_COLS)

file = open("data.txt", "w")

sensor_temp = machine.ADC(4)
conversion_factor = 3.3 / (65535)

Shell
>9>

MicroPython (Raspberry Pi Pico)

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

saved.

Lo [

print(fils.read())

file.closes()

cen ("data.txt™)

rTiu"

File Edit View Run Tools

D o
Files

This computer =
D: \ Mehmet Micahit \
robotistan \ pico

Raspberry Pi Pico
@ [ lib
[B) dataxt
& weather_monitor.py

[~

[ weather_monitor.py |
I dimport utime
import machine
from machine import I2C
from lcd_api import LcdApi
from pico_i2c_lcd import I2clcd

12€C_ADDR = ex27
I2C_NUM_ROWS = 2
T2C_NUM_COLS = 16

11 i2c

12C(0, sda=machine.Pin(@), scl=machine.Pin(1), freq=400000)
12 lcd

= I2clcd(i2c, I2C_ADDR, I2C_NUM_ROWS, I2C_NUM_COLS)

14 file = open(“data.txt", "w")

16 sensor_temp = machine.ADC(4)
17 conversion_factor = 3.3 / (65535)

Shell
>»> file = open(“"data.txt")

MicroPythn (Raspberry Pi Pico)
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Weather Monitor

T
File Edt View Run

D=sHE o

Files

This computer
D: \ Mehmet Macahit \
robotistan \ pico

Raspbeny PiPico
@0 ib

2 datatxt

@ weather_monitor.py

Help
@
[ weather_monitor.py ]
import utime
import machine
from machine import 12C
from lcd_api import LcdApi
from pico_i2c_lcd import I2cLcd

12C_ADDR = ex27
T2C_NUM_ROWS =

i2c = 12C(0, sda=machine.Pin(), scl=machine.Pin(1), freq=400000)
lcd = T2cled(i2c, 12C_ADDR, T2C_NUM_ROWS, I2C_NUM_COLS)

14 file = open("data.txt", "w")

sensor_temp = machine.ADC(4)
conversion_factor = 3.3 / (65535)

shell
>>> file = open("data.txt")
>>> print(file.read())

MicroPython (Raspberry Pi Pico)

After typing the "print (file.read ())" code, you can see the saved data as in the photo below.

Fle Edit View Run
D& ]
Files

This computes

D:\ Mehmet Macahit \
robotistan \ pico

Raspberry Pi Pico

[ westher_manitor.py ]

import utime
import machine
3 from machine import I2C
from lcd_api import LcdApi
5 from pico_i2c_lcd import I2clcd

T2C_ADDR = ex27
T2C_NUM_ROWS = 2
T2C_NUM_COLS = 16

i2c = 12€(@, sda=machine.Pin(®), scl=machine.Pin(1), freq=460000)
lcd = I2cLed(i2c, I2C_ADDR, I2C_NUM_ROWS, I2C_NUM_COLS)

14 file

open(“data.txt", "w")

sensor_temp = machine.ADC(4)
17 conversion_factor = 3.3 / (65535)

Shell
>>> file = open("data. txt")
55> print(file.read())

D:\ Mehmet Maeahit \
robotistan \ pico

Raspberry Pi Pico =
@ [ fib

3 datant

@ weather_monitor.py

21.42667

21.89481

21.42667

21.42667

21.42667

22.36296

MicroPython (Raspbery i Pico)

1 3 Pip z o
Fie Edit View Run
0= ] <
Files [ weather_monitorpy |
This computer s

import utime

impert machine

from machine import I2C

from lcd_api import LcdApi
from pico_i2c_lcd import I2clcd

12C_ADDR = Bx27
T2C_NUM_ROWS = 2
9 I2C_NUM_COLS = 16

i2c = 12€(0, sda=machine.Pin(@), scl=machine.Pin(1), freq=400660)
12 lcd = I2cled(i2c, I2C_ADDR, I2C_NUM_ROWS, I2C_NUM_COLS)

14 file = open(“data.txt",

")
16 sensor_temp = machine.ADC(4)
conversion_factor = 3.3 / (65535)

Shell

22.36266
21.42667
21.42667
21.89481
21.89481
22.38206

>>> file.close()

MicraPythan (Raspberry Pi Pico)
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Burglar Alarm

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.

L FE R s EEREREE EEEEE www
" ® *

LR R AR
R R E R R R R R R R R R R E R R R E W " ow e

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

sensor, Buzzer and LED. You created a function with "def pir_handler (pin)". When the motion is
detected with the if block in the function, "ATTENTION! Motion Detected! " printing, buzzer and

LED are wor-king.
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Burglar Alarm

1 import machine
Z import utime
3
4 sensor_pir = machine.Pin (28, machine.Pin.IN, machine.Pin.PULL DOWN)
5 led achine.Pin (15, machine.Pin.OUT)
& buzzer = machine.Pin(1l4, machine.Pin.QUT)
7
8 def pir handler (pin):
9 utime.sleep_ms (100)
10 if pin.wvalu=():
11 print ("ATTENTION! Motion Detected!™)
12 for 1 (50) :
13
14
15
1€ sensor_pir.irg(trigger=machine.Pin.IRQ RISING, handler=pir_ handler)
17
18 while True:

13 led.toggle()

a utime.sls=p (5)

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

T Thon 5
File Edit View Run Tools Help
| D& u@ @
Files <untitied> *
| This computer = 1 dmpert machine

Dt \ Mehmet Micahit

. g
robotistan \ pico import utime

4 sensor_pir = machine.Pin(28, machine.Pin.IN, machine.Pin.PULL_DOWN
led = machine.Pin{15, machine.Pin.0UT)
buzzer = machine.Pin{14, machine.Pin.0UT)

& def pir_handler(pin):
Raspbery Pi Pico = utime.sleep_ms(180)
& [ lib 2] if pin.value():
print("ATTENTION! Motion Detected!")
for i in range(50):
13 led.toggle()
4 buzzer.toggle()
utime.sleep ms(108)
sensor_pir.irg(trigger=machine.Pin.IRQ_RISING, handler=pir_handler

MicroPython (Raspberry Pi Pico)

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.
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Burglar Alarm

‘ T
e Edt View Run Tools Hep
Q5d O ]
Files <untitied> *

Thiz computer =
D:\ Mehmet Macant \
robotistan \ pico

1 import machine
import utime

4 sensor_pir = machine.Pin(28, machine.Pin.IN, machine.Pin.PULL_DOWN
5 led = machine.Pin(15, machine.Pin.OUT)
& buzzer = machine.Pin(14, machine.Pin.OUT)

def pir_handler (pin):
Raspberny PiPico =

utime g,
© b ¢ if pi
P Detected!")
1 This computer
sensor_pi. D n.IRQ_RISING, handler=pir_handler
shet
>>>

MicroPython (Razpberry PiPica)

Write "burglar_alarm.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.

1

e gt Viw Run Tools Hel
DS 0 )
Files W

Thiz computer
D:\ Mehmet Macant \

Raspberty PiPico
robotistan \ pico | Raspoery

Size (bytes) i
‘ 3 ib +.Pin.PULL_DOAN

Nome

Raspberry i Pico
& ib

Filename: | burglar_alamm.py oK Cancel er=pir_handler

Shell
33>
>

MicroPython (Razpberry P Pica)

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

1 import machine

import utime

4 sensor_pir = machine.Pin(28, machine.Pin.IN, machine.Pin.PULL_DOWN
S led = machine.Pin(15, machine.Pin.OUT)
© buzzer = machine.Pin(14, machine.Pin.0UT)

def pir_handler(pin):
utime.sleep_ms(106)
@ Wb ! if pin.value():
@ burglar alarmpy print("ATTENTION! Motion Detected!™)
for i in range(50)
led. toggle()

Respbery PiPico. =

buzzer. toggle()
utime.sleep_ms(109)
sensor_pir.irq(trigger=machine.Pin.IRQ_RISING, handler=pir_handler

Shell

>

ATTENTION! Motion Detected!

MicroPythan (Rasplery PiPics)
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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.

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
connected. 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)

41




Using of Distance Sensor

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

‘This computer
C:\ Users \ muco

b [} 3D Objects

Raspberry Pi Pico
b lib

& adcpy

& blinkpy

& deneme.py

@ havadurumu.py
& hirsizpy

2 kayittxt

& temp.py

File Edit View Run Tools Help

Files 3

o

<untitled> * %

from machine import Pin 17
import utime

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

def echoTime():
trigger.value(@)
utime.sleep_us(5)
0 trigger.value(1)
11 utime.sleep_us(10)
trigger.value(0)
try:
14 echoTime = machine.time_pulse_us(echo, 1, 1000000)
15 cm = (echoTime * 0.034321) * 0.5

print(str(cm)+" cm")
except OSError as e:

print(e)
while True:
echoTime() -
Shell 3¢
|
>>>

MicroPython (Raspberry Pi Pico)

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.

™

File Edit View Run Tools
Files %

This computer

C:\ Users \ muco

b1 3D Objects

Raspberry Pi Pico
b [X lib

@ adcpy
& blinkpy
@ deneme.py
& havadurumu.py
& hirsizpy
B kayitixt
& temp.py

Help

Shell %

o

<untitled> * 3

from machine import Pin -
import utime

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

def echoTime():
trigger.value(@)
utime.slee
10 trigger.|
utime.s

Where to save to?

“This computer
le_us(echo, 1, 1000000)
0.5

il i Raspberry Pi Pico

while True:
echoTime()

MicroPython (Raspberry Pi Pico)




Using of Distance Sensor

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

T Thonay - <umitke
File Edit View Run
DEd ©
Files

This computer

D: \ Mehmet Micahit
robotistan \ pico

Raspberry Pi Pico
1 lib

\

Raspberry Pi Pico

Name

) lip

File name: | distancepy

Size (bytes)

*  jeoeea)

oK Cancel

MicroPython (Raspberry Pi Pice)

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

T R p
ile Edit View Run
D& o

Files

This computer

0: \ Mchmet Micahit \
robetistan \ pico

Raspberry Pi Pico
1 lib
& distance.py

[ distancepy |

from machine import Pin
import utime

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

def echoTime():
trigger.value(8)
utime.sleep_us(5)
trigger.value(1)
utime.sleep_us(18)

trigger.value(@)
try:

echoTime = machine.time_pulse_us(echo, 1, 188868a)
em = (echoTime * ©.834321) * 8.5

print(str(cm)+" cm")

19588

MicroPython (Raspberry Pi Pice)
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