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Introduction to Raspberry Pi (RPI1) SBCs
OS Support for Raspberry Pi
Raspberry Pi System Setup

Raspberry OS Installation Process



Raspberry Pi SBCs

* Raspberry Pi is a series of small Single-Board Computers (SBCs).

* It was developed in the United Kingdom (UK) by the Raspberry Pi Foundation
(https://raspberrypi.org/) to promote teaching of basic Computer Science in schools

and in developing countries.

* Possible Applications:

* Use in hobby and DIY applications More than. .
* Use in education and research 40 m|"|on

* Use in home automation Raspberry Pis sold
* Use in industrial automation I ..
* Use in commercial products
February 2022

Source: https://www.cam.ac.uk/stories/raspberrypi 3
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Raspberry Pi 1 Model B
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The first-generation Raspberry Pi Model B was released in February 2012.



Raspberry Pi 1 Model B

Features

- Broadcom BCM2835 SoC

- ARM1176JZF-S core CPU (700 MHz)

- Broadcom VideoCore IV GPU

- RAM: 512 MB

- 2x USB2.0 Ports

- Video Out: Composite (PAL / NTSC), HDMI, DSI
- Audio Out: 3.5mm Jack or Audio over HDMI

- Storage: SD/MMC/SDIO

- 10/100 Ethernet (RJ45)

- Peripherals: GPIO, UART, I12C, SPI

- Power: 5V @ 700 mA via MicroUSB or GPIO Pins
- Dimension: 85.60mm x 56mm x 21mm




SoCs and Raspberry Pi Models

SoC: BCM2835 SoC: 32-bit ARM1176JZF-S, arm6hf

Raspberry Pi 1 Models A, A+, B, B+
Raspberry Pi Zero

Raspberry Pi Zero W

Raspberry Pi Compute Module 1

BCM2836 SoC: Quad-core 32-bit Cortex-A7, armhf
* Raspberry Pi 2 Model B

BCM2837 SoC: Quad-core 64-bit ARM Cortex A53, 1.2GHz, arm64

* Raspberry Pi 3 Model B
* Raspberry Pi Compute Module 3

Reference: https://www.raspberrypi.com/documentation/computers/processors.html

ARM Cortex-A53: https://developer.arm.com/Processors/Cortex-A53



https://www.raspberrypi.com/documentation/computers/processors.html
https://developer.arm.com/Processors/Cortex-A53

SoCs and Raspberry Pi Models

BCM2837B0 SoC:Quad-core 64-bit ARM Cortex A53, 1.4GHz, arm64

* Raspberry Pi 3 Models A+, B+
* Raspberry Pi Compute Module 3+

RP3A0 System-in-Package (SiP)
with BCM2710A1: Quad-core 64-bit ARM Cortex A53, 1.5GHz, arm64
* Raspberry Pi Zero 2

BCM2711 SoC: Quad-core 64-bit ARM Cortex A72, 1.5GHz, arm64

* Raspberry Pi 4 Model B
* Raspberry Pi 400
* Raspberry Pi Compute Module 4 (CM4)

Reference: https://www.raspberrypi.com/documentation/computers/processors.html
ARM Cortex A72: https://developer.arm.com/Processors/Cortex-A72

10
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SoCs and Raspberry Pi Models

Debian/Raspbian Architect
Product Processor | ARM core | ARM Tc frecture
. width
port (maximum)
Raspberry Pi 1 BCM2835 | ARM1176 | arm6hf 32 bit
Raspberry Pi 2 BCM2836 | Cortex-A7 | armhf 32 bit
Raspb Pi
ASPREYTL 1 BeM2835 | ARM1176 | arméhf 32 bit
Zero
Raspberry Pi BCM2710 Cortex- 64 64 bit
arm i
Zero 2 AS3
. Cortex- .
Raspberry Pi 3 BCM2710 arm64 64 bit
A53
. Cortex- .
Raspberry Pi 4 BCM2711 ATD arm64 64 bit

Source: https://www.raspberrypi.com/news/raspberry-pi-os-64-bit/


https://www.raspberrypi.com/news/raspberry-pi-os-64-bit/

Raspberry Pi 4 Model B

Display Serial Interface (DSI)
Broadcom BCM2711B0

WiFi/BT
+ Metal LPDDR4 SDRAM
Cover PoE HAT header
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2 x micro-HDMI 2.0 USB 3.0
3.5 mm Jack
USB 2.0
USB Type-C (Audio/Video)
(5V power supply) Camera Serial Interface (CSI)

Power management unit (PMU)
microSD

The Raspberry Pi 4 Model B was released in June 2019.

Gigabit Ethernet (RJ45)

Raspberry Pi 4 specs

SoC: Broadcom BCM2711B0 quad-core A72
(ARMVS8-A) 64-bit @ 1.5GHz

GPU: Broadcom VideoCore VI, 500MHz

RAM: 1GB, 2GB, or 4GB LPDDR4 SDRAM

WiFi: 2.4 GHz and 5 GHz 802.11b/g/n/ac

Bluetooth: Bluetooth 5.0, Bluetooth Low Energy (BLE)
GPIO: 40-pin GPIO header, populated

Storage: microSD

Ports: 2x micro-HDMI 2.0, 3.5 mm analog audio-video
jack, 2x USB 2.0, 2x USB 3.0, Gigabit Ethernet, Camera
Serial Interface (CSl), Display Serial Interface (DSI)
Dimensions: 88 mm x 58 mm x 19.5mm, 46 g




CATEGORIES HOT DEALS NEW ARRIVALS BEST SELLERS LOCAL WAREHOUSE PROJECTS TUTORIALS INDUSTRY

Home » All Categories » Raspberry Pi Main Board » Raspberry Pi 4
Price Range xX» Raspberry Pi 4 Sort By: Popularity v  Show: 20
Availability i f

] In Stock

() Outof Stock

Shipped From v
[ Local (5)
Raspberry Pi 4 Model B 8GB Raspberry Pi4 Model B 2GB Raspberry Pi 4 Model B 1GB Raspberry Pi 400 Keyboard Raspberry Pi 4 Model B 4GB
and Kits and Kits and Kits Computer-US Layout (L... and Kits
Brands
THB3,310.00++ THB1,990.00++ THB1,550.00++ THB3,070.00 THB2,520.00++
[J Raspberry Pi (5) ] ) i 3 .
Login to Purchase Login to Purchase Login to Purchase Login to Purchase Login to Purchase
Change Category
Showing 1 to 5 of 5 (1 Pages)
> Projects

The chip shortage situation (due to COVID’19)
Riaia = has affected directly the production and

< = C & thoytronio/c-raspberry-pi/c-raspberry-pi-main-board/c-raspberry-pi-4 Q & a rw % & 0O ° :

availability of Raspberry Pi 4 boards.

Last access: May 23, 2023



Raspberry Pi 4 Model B + USB-SSD or NVMe SSD Shield

®
ics
sTronic
Sup B'l'““_\'a il

http://www.suptronics.com/miniPCkits/x870.html
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Raspberry Pi Compute Modules (RPi CMs) & Dev. Kit
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Raspberry Pi Compute Module 3 + (CM3+) with 8GB eMMC
@ https://www.raspberrypi.org/products/compute-module-3/

Raspberry Pi Compute Module Development Kit for CM3+, CM3+/Lite, CM3, CM3 Lite, and CM1
& https://www.raspberrypi.com/products/compute-module-development-kit-2/. 15
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https://www.raspberrypi.org/products/compute-module-3/
https://www.raspberrypi.org/products/compute-module-3/
https://www.raspberrypi.com/products/compute-module-development-kit-2/

Raspberry Pi Compute Modules 4

RPi CMs (pin-compatible SODIMM modules)

- 2014: CM1 [BCM2835, 7T00MHz, 512MB RAM, 4GB eMMC Flash storage]

- 2017: CM3 [BCM2837, 1.2GHz, 1GB RAM, 4GB eMMC] and CM3L [no eMMC]

- 2019: CM3+ [BCM2837B0, 1.2GHz, 1GB RAM, 8GB/16GB/32GB eMMC] and CM3+L [no eMMC]
- 2020: CM4 [BCM2711, 1.5GHz, 1GB/2GB/4GB/8GB LPDDR4, 8GB/16GB/32GB eMMC]

Compute Module 4
|/0 Board

16



Raspberry Pi 4 Model B

RPi 4 Board with a Heatsink RPi 4 Metal Case + 5V DC Fan

17



Raspberry Pi [5

lllllllllllllllllllll

Active Cooler for RPi5
THB200.00

Raspberry Pi 5 Computer

- 8GB RAM: THB3,325.00

- 4GB RAM: THB2,495.00 Black Active Cooler for RPi5

Source: https://th.cytron.io/c-raspberry-pi THB230.00 18
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Raspberry Pi USB-C PD 27W PSU
THB500.00

-
goo
-]
Sac
.

: ce '
oo FRaspberpgePi PoEJHAT
“._(c) Rospberry Pi 2020~ °

5V 5A Power over Ethernet Plus (PoE+)
THB1,100.00

19



PCle M.2 M-Key HAT+ for RPi 5 PCle Hat for RPi 5
THB 380.00 with MakerDisk NVMe SSD

20



Raspberry Pi System Setup

Raspberry Pi 3 or 4 Model B Board

MicroSD Card (at least 8GB, Class 10)
— MicroSD Card Reader / USB Adapter (for installing the OS image)

5V Power Supply Adapter
- MicroUSB Connector for RPi 3
- USB Type-C Connector for RPi 4

Ethernet Cable / Network Switch / WiFi-Internet Router
Desktop Mode: USB HID (keyboard, mouse), HDMI LCD Monitor

21



5Vdc Power Supply for Raspberry Pi SBCs

Power Supply 5V / 3A
(AC-to-DC Adapter) for RPi 4

MicroUSB Connector
(for RPi 3)

USB Type-C Connector
(for RPi 4)

Power Supply 5V [ 3A
Type-C Adapter with
ONJ/OFF Switch for RPi 4

22



Raspberry Pi Accessories

Raspberry Pi Official

Micro-HDMI to HDMI-A Cable HDMI Video Capture USB Adapters
23



Raspberry Pi Accessories: Cooling

Aluminum
heatsink

Stress Test Raspberry Pi 4B 1GB

—— No Heatsink

J\me —— with heatsink
80 h

75 At
N

(R

~
(=]

temperature (°C)

L oy
R
” W!W

time (s)

https://th.cytron.io/p-raspberry-pi-4-heatsink-set-3pcs-black

3V-5V 0.2A Cooling Fan
(DC Brushless Motor)

24
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Raspberry Pi Thermal Testing 75 °C

Thermal imaging: RPi 4 (Idle Load) Thermal imaging: RPi 4 (Stress-Test Load) 35°C
B 56 Load (W)
| Lower is better
Pi 4 Launch

Firmware

Source: https://www.raspberrypi.com/news/thermal-testing-raspberry-pi-4/ .
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RPI for Industrial Applications

Brainboxes BB-400 Techbase's ModBerry M500
NeuronEdge Controller

26



RPI for Industrial Applications

JHEE 188 (8] (8%
s-flosssas|es

Kunbus RevolutionPi RevPi Connect Unipi Neuron S103 and M103
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RPI for Industrial Applications

EmbeddedPi - MyPi Industrial loT
Edge Gateway
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RPI for Industrial Applications
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CMU HPC ERAWAN

MPENVPN

@ Access via

CMU VPN
User

File Transfer

|

(m)

("

WinSCP

Master Node

HPE Proliant DL 325
CPU : 32 Cores (AMD)
RAM : 64 GB
Disk SSD : 1.920 TB
Disk SAS : 4 TB

Compute Node

',‘ Rocky Linux"

Apollo 6500 Gen10 Plus
CPU : 384 Cores

RAM : 6 TB

GPU : Nvidia A100 24 units
Memory 1,920 GB

Disk NVMe : 103.68 TB

Parallel File System Storage

I e e
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HPE ProLiant DL 325
Disk NVMe : 128 TB

Archive File System Storage

i File Systen storage
—

HPE Primera C360
Disk SAS : 250 TB

|

High-End Computer Cluster for High-Performance Computing 30



How to build a Raspberry Pi cluster o PoE-enabled Switch

NETWORK

Shopping list

SWITCH

* 8 X Raspberry Pi 4

» 8 x Raspberry Pi PoE+ HAT

* 8-port Gigahit PoE-enabled switch
e USB 3 to Gigabit Ethernet adaptor
e USB 3 to SATA adaptor

* SSD SATA drive

e 8x Ethernet cables

e 16 GB SD card

* Cluster case

~ The Head node has a USB 3.0 Ethernet dongle and

&
an external SSD mounted via a USB3-to-SATA connector. | L4J [ L0 (L0 (L Ll oL
~ The Head node will boot from an SD card as normal,
the other nodes (the “Compute” nodes) will be configured |

to network boot.
> All eight of Raspberry Pi boards will have a Raspberry Pi
PoE+ HAT attached.

Source: https://www.raspberrypi.com/tutorials/cluster-raspberry-pi-tutorial/ 31



https://www.raspberrypi.com/tutorials/cluster-raspberry-pi-tutorial/

How to build a Raspberry Pi cluster

Source: https://www.raspberrypi.com/tutorials/cluster-raspberry-pi-tutorial/
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RPi Software Support

* Linux OS (Debian-based): Raspberry Pi OS
e 32-bit vs. 64-bit versions
* Desktop (GUI mode) vs. Server (Headless mode)

— Ubuntu Desktop to Server for Raspberry Pi
- Armbian for RPi 4

 Android OS
e Windows 10 lIoT Core

https://www.raspberrypi.com/software/operating-systems/

https://ubuntu.com/download/raspberry-pi
https://www.armbian.com/rpi4b/

33
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Raspberry Pi OS Images: 32-bit

Compatible with:

All Raspberry Pi models

Raspberry Pi 0S with desktop

Release date: May 3rd 2023
System: 32-bit

Kernel version: 6.1

Debian version: 11 (bullseye)
Size: 872MB

Raspberry Pi OS Lite

Release date: May 3rd 2023
System: 32-bit

Kernel version: 6.1

Debian version: 11 (bullseye)
Size: 364MB

Raspberry Pi 0S with desktop and recommended software

Release date: May 3rd 2023
System: 32-bit

Kernel version: 6.1

Debian version: 11 (bullseye)
Size: 2,701MB

34



Raspberry Pi OS Images: 64-bit

Raspberry Pi 0S (64-bit)

Compatible with:
(4] 400]

Raspberry Pi 0S with desktop

Release date: May 3rd 2023
System: 64-bit

Kernel version: 6.1

Debian version: 11 (bullseye)
Size: 818MB

Raspberry Pi OS Lite

Release date: May 3rd 2023
System: 64-bit

Kernel version: 6.1

Debian version: 11 (bullseye)
Size: 308MB

35



OS Installation Steps

 Download and install Raspberry Pi Imager.
- Alternative tool for MicroSD flashing: Balena Etcher

 Download an OS image (64-bit).
- RPi 3 or RPi 4: Raspberry Pi OS
— RPI1 4: Ubuntu Desktop or Server 22.04 LTS
— RPi 5: Ubuntu Desktop or Server 24.04 LTS

* Use Raspberry Pi Imager to write an OS image to an microSD
card (8GB or more) or USB-to-SSD storage.

https://ubuntu.com/tutorials/how-to-install-ubuntu-on-your-raspberry-pi
https://ubuntu.com/tutorials/how-to-install-ubuntu-desktop-on-raspberry-pi-4

36
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‘ Operating system images — Raspberry Pi X

Compatible with:

€ > C @& raspberrypi.com/software/operating-systems/

Raspberry Pi 0S (64-bit)

Raspberry Pi 0S with desktop

Release date: February 21st 2023
System: 64-bit

Kernel version: 515

Debian version: 11 (bullseye)
Show SHA256 file integrity hash:
Release notes

Raspberry Pi OS Lite

Release date: February 21st 2023
System: 64-bit

Kernel version: 515

Debian version: 11 (bullseye)

Size: 307MB

Show SHAZ256 file integrity hash:
Release notes

aQ @

e % O @

Download torrent

Archive

Download torrent

Archive

https://www.raspberrypi.com/software/operating-systems/
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Raspberry Pi OS Installation

‘ Raspberry Pi Imagerv1.7.4 — O X ' Raspberry Pi Imager v1.7.4 — O X

Operating System X

Other specific-purpose 0S )
Thin clients, digital signage and 3D printing operating systems

Freemium and paid-for 0S

Freemium and paid-for operating systems ) Ras p b e r ry P i

Misc utility images

Bootloader EEPROM configuration, etc. ) )
Operating System Storage
Erase ERASE TS-RDF5 SD TRANSCE.. WRITE
Format card as FAT32
Use custom

Do [ [

Select a custom .img from your computer

* Insert the microSD into the user’'s computer. * Select the microSD storage.
« Start Raspberry Pi Imager. * Press “WRITE” to format the microSD card.

* Select “Erase” to format the microSD card. -




Raspberry Pi OS Installation

w Raspberry Pi Imager v1.7.4

B @0 & &

£ [

Operating System

Raspberry Pi 0§ (32-bit)

A port of Debian Bullseye with the Raspberry Pi Desktop (Recommended)
Released: 2023-02-21

Online - 0.9 GB download

Raspberry Pi 0S (other)
Other Raspberry Pi OS based images

Other general-purpose 0S5

Other general-purpose operating systems

Media player 0S
Media player operating systems

Emulation and game 0S
Emulatars for running retro-computing platforms

Other specific-purpose 05

Thin clients, digital signage and 3D printing operating systems

Freemium and paid-for 0S

Freemium and paid-for operating systems

Misc utility images
Bootloader EEPROM configuration, etc.

Erase
Format card as FAT32

Use custom

Select a custom .img from your computer

O

x

‘ Raspberry Pi Imager v1.7.4

'I, Mass Storage Device USB Device - 31.9 GB

Mour s DA

39




Raspberry Pi OS Installation

‘ Raspberry Pi Imager v1.7.4 - O X ' Raspberry Pi Imager v1.7.4 a a X

Operating System X

Other specific-purpose 0S )
Thin clients, digital signage and 3D printing operating systems

Freemium and paid-for 0S ) .
Freemium and paid-for operating systems Ras p b e r ry PI

Misc utility images

Bootloader EEPROM configuration, etc. )
| Operating System Storage
none b023-05-03-RASPIOS-BULLSEYE-ARM64-LITE.IMG.. Ml TS-RDF5S... WRITE
Format card as FAT32
Use custom

Do £ [

Select a custom .img from your computer

e Select “Use custom” for an OS. e Select the target microSD storage drive.
» Select the downloaded image file (.img.xz). » Configure the OS Installation Settings.
* Press “WRITE” to flash the image to the

. 40
microSD card.



Raspberry Pi OS Installation

'- Raspberry Pi Imager v1.7.4

Enable SSH

O Allow public-key authentication only

Image customizaton opuons

@ Use password authentication

Advanced options

10r tNis session ony

Sethostname: rPi3b-demol Jocal

Set authorized_keys for 'pi':

Set username and password

e Set the host name for the RPI.
 Enable the SSH service for remote access.

‘ Raspberry Pi Imager v1.7.4 — O X

Advanced options X

Set username and password
Username: Pi

Password: %"e®e®sessssss

Configure wireless LAN

SSID: MySSID

[[] Hidden ssID

Password:

» Set the default username and password for login.
« Set WiFi SSID and password (optional).

41



Raspberry Pi OS Installation

; Raspberry Pi Imager v1.7.4 o O X ‘ Raspberry Pi Imager v1.7.4 - O hd

Advanced options X

Passwoard: LI T LT L)

[[] show password
R Raspberry Pi

Set locale settings

Time zone: Asia/Bangkok Operating System

Keyboard layout: th

Writing... 41%

CANCEL WRITE

» Set locale settings (Asia/BKK) and Thai keyboard. * Press the “WRITE” button to start the flashing
process.
42



Write the bootloader with USB boot option to a microSD.

&
&

©,
@

(]

w Raspberry Pi Imager v1.7.4

Operating System
Raspberry Pi 05 (32-bit)
A port of Debian Bullseye with the Raspberry Pi Desktop (Recommended)
Released: 2023-02-21
Online - 0.9 GB download

Raspberry Pi 05 (other)
Other Raspberry Pi 0S based images

Other general-purpose 05

Other general-purpose operating systems

Media player 0S
Media player operating systems

Emulation and game 0S

Emulators for running retro-computing platforms

Other specific-purpose 05
Thin clients, digital signage and 3D printing operating systems

Freemium and paid-for 0S

Freernium and paid-for operating systems

It is possible to install the Raspberry Pi
OS on an SSD (Solid State Drive)
connected to a USB port on a RPi 4.

In this case, a bootloader with USB
boot option must be installed properly.

Misc utility images
Bootloader EEPROM configuration, etc.

Erase

Format card as FAT2 Misc Utility images > Bootloader >
Use custom Change Boot Priority / Boot from USB

Select a custom .img from your computer

43




Write the bootloader with USB boot option to a microSD.

' Raspberry Pi Imager v1.7.4 - O be ‘ Raspberry Pi Imager v1.7.4 — O 5
Operating System X Operating System X
Back ¢ Back
< Go back to main menu Go back to main menu
Bootloader SD Card Boot
8 Restare the factory default settings and change boot priority > Boot from SD Card if available, otherwise boot from USB
Released: 2023-01-18

. PINN ) Online - 0.0 GB download
A multi-boot OS installer with OS admin features

USB Boot
Boot from USB if available, otherwise boot from SD Card
Released: 2023-01-18

o

Network Boot

Boot from network if SD Card boot fails
Released: 2023-01-18

Online - 0.0 GB download
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Write Raspberry Pi OS image to SSD via USB-Adapter

' Raspberry Pi Imager v1.7.4 - |

Raspberry Pi

Operating System Storage

2023-02-21-RASPI0S-BULLSEYE-ARM64.IMG. XZ SANDISK SSD PLUS 240GB SC..

45



Raspberry Pi Desktop on Raspberry Pi 4 Model B (MicroSD Boot)

0 = £ M A0 s
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SSH Access To RPI

¥ pi@rpi3b-demo: ~ —
PS C:\work> ssh pi@rpi3b-demo

The authenticity of host 'rpi3b-demo (192.168.1.206)" can't be established.

ECDSA key fingerprint is SHA256:QycopMFDSPPOvuqdEe+1on2HTEToHNLo7VZQAxy9u,/M.

Are you sure you want to continue connecting (yes/no/[fingerprint])? ves

Warning: Permanently added "rpi3b-demo,192.168.1.206" (ECDSA) to the list of known hosts.

pi@rpi3b-demo’s password:
Linux rpi3b-demo 6.1.21-v8+ #1642 SMP PREEMPT Mon Apr 3 17:24:16 BST 2023 aarchb4

The programs included with the Debian GNU/Linux system are free software;
the exact distribution terms for each program are described in the
individual files in fusr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.

Wi-Fi is currently blocked by rfkill.
Use raspi-config to set the country before use.
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SSH Access To RPI

EN pi@rpi3b-demo: ~ —

| my

emo: ping 8.8.8.8 -c 5
.8.8 (8.8.8.8) 56(84) bytes of data.
from 8.8.8.8: icmp_seqg=1 ttl=113 time=32
from 8.8.8.8: icmp_seqg=2 ttl=113 time=32
from 8.8.8.8: icmp_seqg=3 ttl=113 time=
from 8.8.8.8: icmp_seg=4 ttl=113 time=3

| my

from 8.8.8.8: icmp_seg=5 ttl=113 time

2
=3

--- 8.8.8.8 ping statistics ---
5 packets transmitted, 5 received, 8% packet loss, time 4006ms
rtt mlnfaVFImawfmde = 31.937/32.082/32.212/06.103 ms
uname -pros

zl—vh+ unknown GNU/Linux
) : cat /etc/os-release | head -n 5
PRETTY_NAME= DPhlan GNU/Linux 11 (bullseye)"
NAME="Debian GNU/Linux"
VERSION_ID="11"
VERSION="11 (bullseye)"
VERSION _CODENAME=bullseye
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Software Package Update

LN pi@rpi3b-demo: ~ —

—

http
http
http
http
http
http
http
http
http

[ T I S W Y

1 00 =l

sudo apt update && sudo apt upgrade -y && sudo apt dist-upgrade -y

:fbeCUIltV debian.org/debian-security bullseye-security InRelease [48.4 kB]
://deb.debian.org/debian bullseye InRelease

://deb.debian.org/debian bullseye-updates InRelease [44.1 kB]
://archive.raspberrypi.org/debian bullseye InRelease [23.6 kB]
://security.debian.org/debian-security bullseye-security/main armhf Packages
://security.debian.org/debian-security hullbei security/main arm6d Packag
://security.debian.org/debian-security hullsey-— ecurity/main Translation-
://archive.raspberrypi.org/debian bullseye/main arm6d Packages [388 kB]
://archive.raspberrypi.org/debian bullseye/main armhf Packages [316 kB]

Fetched 1,376 kB in 5s (287 kB/s)
RBeading package lists... 10%

[239 kB]
PECRCY
1 [159 kB]
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Add Keyboard Layout for TH / EN

gPanel Preferences gAdd plugin to panel
Task Bar (Window List) Settings

Add / Remove Panel ltems

Remove "Task Bar (Window List)" From Panel
Panel Settings

Panel Appearance

Create New Panel

About

Panel Preferences Add plugintopanel ~ &

Notifications Panel Applets Advanced Avallable

SR S e LS T

tretc Add Desktop Number / Workspace Name

Menu with Search Remove Desktop Pager

Spacer P Digital Clock
Application Launch Bar Directory Menu
Spacer g Ejecter
Task Bar (Window List)
Spacer Keyboard LED
System Tray Magnifier
Updater Manage Networks
| Fierter Menu

Searchable Application Menu _
' Menu with Search




Raspberry Pi Configuration Tool

pi@raspberrypi: ~ — Il X

Raspberry Pi Software Configuration Tool (raspi-config)

Il Legacy Camera Enable/disable legacy camera support
I2 SSH Enable/disabTle remote command Tine access using SSH

I3 VNC Enable/disable graphical remote access using RealVNC
I4 SPI Enable/disable automatic loading of SPI kernel module
I5 I2C Enable/disable automatic loading of I2C kernel module
I6 Serial Port Enable/disabTle shell messages on the serial connection
I7 1-Wire Enable/disable one-wire interface

I8 Remote GPIO Enable/disable remote access to GPIO pins

Enable VNC Server on Raspberry Pi (Desktop)

<Select> <Back>

raspi-config is a configuration tool in Raspbian / Raspberry Pi OS,
used to configure various settings on Raspberry Pi.
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Remote Desktop with RealView VNC Viewer (VNC Client) on Windows

I8 192.168.106.228 raspbermypi) - VNC Viewer
— &
Q@ 3 3 1625

Qé} Gﬁaspberr)r Pi - Chrom... pi@raspbenypi: ~

§ Raspberry P R | G

> C @ raspberrypicom

' Raspberry Pi

Computing for everybody

From industries large and small, to the kitchen table tinkerer,

to the classroom coder, we make computing accessible and
affordable for everybody.

pi@raspberrypi; ~

=- & Raspberry Pi W

https://www.realvnc.com/en/connect/download/viewer/
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https://www.realvnc.com/en/connect/download/viewer/

Add Keyboard Layout for THAI /| ENG

Geometry Notifications ~ Panel Applets  Advanced
Currently loaded plugins Stretch | Add ' |
VOIUME LoNTrol (FUISEAUTIO) it
Microphone Control (PulseAudio) besdbod 0
Spacer Preferences ‘
Digital Clock Up ‘
Spacer | Down
Power & Battery |
Spacer |
Magpnifier |
g | Layout Handler |

Handle keyboard layouts !
Close

Change Layout Option

hoard Layout Handler

grp:shift_caps_toggle

Advanced setxkbmap Options

|| Do not reset existing options
_ Keep system layouts

Per Window Settings
_| Remember layout for each window

Show Layout as

— e |mage
TH  Text

Panel Icon Size
1 2 @3 4 5

Close
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Using VS Code IDE on Raspbian OS Desktop / RPi 4

+ INSTALLED

Pythﬂn v2823.4.1

- POPULAR
Python

IntelliSense (Pylance), Lintin
& Microsoft netall |wr

Jupyter i B1M 4 2

Pylance > 5200 Python extension for
Visual Studio Code

PPN Jupyter Key.. <416
w RECOMMENDED

&
Vim

v

| $ sudo apt install -y code
SO ) eeEr ey Sl $ code --disable-gpu &

@oho




Using Arduino IDE on Raspbian OS Desktop / RPi 4
& ©

pi@raspberrypi: ~ :espﬁ?cﬁ_dem&‘i | Ar..

esp3?c3_demo-1 | Arduino IDE 2.0.4

File Edit Sketch Tools Help

ool 9

espd2cd_demo-1.ino . /plArduinolespd2cd_demo-1  espd2cd_demo-1.ino ../plfArduinalespd2cd_demo-1

Wa

o

4
5 wvoid setup() {
& Serial.begin(115200);
7 pinMode( LED_PIN, OUTPUT );
8 1}
]
18 wvoid loop() { .
11 static int state = @;
12 uint3z_t mow = millis(};
: 13 if (now - ts >= 180 ) {
- 14 | ts = now; I
15 digitalwWrite( LED_PIN, state A= 1 );
16 Serial.printf( "LED state: %d\.n", state );
17 }
- 18 ]
Qutput = 5

»-patchs 4.8/binfris

dui 5 Babc Bb 3368d18

ogether. ..
p3z/toolssrisc esp-elf-gce i Compiling sketch... rd

Ln 14, Col 14 ESP32C3 Dev Module on idevittyACM0 (23 B
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Arduino IDE Installation

B B B B LN H

$

$

see: https://github.com/koendv/arduino-ide-raspberrypi/releases/

wget https://github.com/koendv/arduino-ide-raspberrypi/releases/download/

.0.4/Linux_armé4_zip.zip

sudo apt install zliblg-dev fuse libfuse-dev

unzip Linux_armé4_zip.zip

unzip arduino-ide_2.0.4 Linux_armé4.zip

sudo mv arduino-ide_2.0.4_Linux_armé4 /opt/

sudo chown -R pi:pi /opt/arduino-ide_2.0.4 Linux_armé4

sudo ln -s /opt/arduino-ide_2.0.4 Linux_armé64/arduino-ide

/usr/local/bin/arduino-ide

arduino-ide --disable-gpu > /dev/null 2>&1 &

Note:

* The latest version of the pre-built Arduino IDE for 64-bit RPi is v2.2.0
(Last access: 2024-07-05).

* An Applmage file is also available for download.
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