Welcome

Thank you for choosing Freenove products!

Get Support and Offer Input

Freenove provides free and responsive product and technical support, including but not limited to:

Product quality issues

Product use and build issues

Questions regarding the technology employed in our products for learning and education
Your input and opinions are always welcome

We also encourage your ideas and suggestions for new products and product improvements

For any of the above, you may send us an email to:

support@freenove.com

Safety and Precautions

Please follow the following safety precautions when using or storing this product:

Keep this product out of the reach of children under 6 years old.

This product should be used only when there is adult supervision present as young children lack necessary
judgment regarding safety and the consequences of product misuse.

This product contains small parts and parts, which are sharp. This product contains electrically conductive
parts. Use caution with electrically conductive parts near or around power supplies, batteries and
powered (live) circuits.

When the product is turned ON, activated or tested, some parts will move or rotate. To avoid injuries to
hands and fingers, keep them away from any moving parts!

It is possible that an improperly connected or shorted circuit may cause overheating. Should this happen,
immediately disconnect the power supply or remove the batteries and do not touch anything until it
cools down! When everything is safe and cool, review the product tutorial to identify the cause.

Only operate the product in accordance with the instructions and guidelines of this tutorial, otherwise
parts may be damaged or you could be injured.

Store the product in a cool dry place and avoid exposing the product to direct sunlight.

After use, always turn the power OFF and remove or unplug the batteries before storing.


mailto:support@freenove.com

About Freenove

Freenove provides open source electronic products and services worldwide.

Freenove is committed to assist customers in their education of robotics, programming and electronic circuits
so that they may transform their creative ideas into prototypes and new and innovative products. To this end,
our services include but are not limited to:

® Educational and Entertaining Project Kits for Robots, Smart Cars and Drones

® Educational Kits to Learn Robotic Software Systems for Arduino, Raspberry Pi, micro: bit and Raspberry
Pi Pico W.

® Electronic Component Assortments, Electronic Modules and Specialized Tools

® Product Development and Customization Services

You can find more about Freenove and get our latest news and updates through our website:

http://www.freenove.com

Copyright

All the files, materials and instructional guides provided are released under Creative Commons Attribution-
NonCommercial-ShareAlike 3.0 Unported License. A copy of this license can be found in the folder containing
the Tutorial and software files associated with this product.

This means you can use these resource in your own derived works, in part or completely, but NOT for the
intent or purpose of commercial use.

Freenove brand and logo are copyright of Freenove Creative Technology Co., Ltd. and cannot be used without
written permission.

/\O\/ ™

FREENOVE

Need support? X support.freenove.com


http://www.freenove.com/
http://creativecommons.org/licenses/by-nc-sa/3.0/
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Preface

Welcome to the Freenove Computer Case Kit for Raspberry Pi

This product is exclusively designed for the RPi 5, a popular single-board computer (SBC).Follow this tutorial,
you caninstall a sleek, multi-functional computer case kit for your Raspberry Pi 5 (RPi 5).

The RPi 5 delivers highly powerful performance with a CPU frequency of up to 2.4GHz. However, this increased
power consumption also leads to significant heat generation. Without an appropriate heatsink, thermal
throttling may severely limit the Raspberry Pi 5's performance. Additionally, the removal of the 3.5mm audio
jack in the RPi 5 has caused inconvenience for many users.

In this context, our case kit came into being. It not only addresses these issues, but also introduces advanced
features.

If you encounter any issues, feel free to contact us for prompt and free technical support.

support@freenove.com

Need support? X support.freenove.com
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List

This product is currently available in four versions: FNKO100A, FNK0100B, FNKO100H, and FNKO100K.
Among them,

FNKO100A is the basic model;
FNKO100H & FNKO100K: Include a 4.3-inch IPS screen (with a DSl interface)
FNKO100B & FNK0100K: Come with an NVMe SSD.
Below are their respective images:
FNKO100A:

FNKO100B:

FNKO100H:

Need support? X support.freenove.com
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FNKO100K:

Before getting started, please check the part list. If any component is missing from your kit, please email our
support team at
support@freenove.com

Need support? DX support.freenove.com
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List
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Metal Case

Metal case x 1

Machinery Parts

All fasteners come in a larger bag, please open it and check whether they are complete.

' ™ s ™ 'd * A
M2.5*3 M2.5*5 M3*12
Screw Brass Screw
Standoff
x4 X2 x10
Freenove Freenove Freenove
b S . A A vy
Note: Screws may be supplied in | Note: Screws may be supplied in | (Only for FNKO100H and
either left or right quantities. either left or right quantities. FNKO100K)
M2*4 M2*4 M2*6 | M2*6 ( %0 |
Countersunk Countersunk Countersunk Countersunk M 2 N 5 9
Head Screw Head Screw Head Screw Head Screw Brass
‘ ‘ ‘ ‘ Standoff
x20 x10 X6 x14 ‘
Freenove L Freenove Freenove Freenove
X5
Freenove
AN vy
(Only for FNKO100A and (Only for FNKO100H and
FNKO100B) FNKO100K)
e ™ ' I
M2.5*5 M2.5*5
Countersunk Countersunk
Head Screw Head Screw
X25 x40
Freenove Freenove
A . vy

Need support? X support.freenove.com
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Acrylic Parts

Top Cover x 1 (Only for FNKO100A and FNKO100B)

Top Cover X 1, Support Plate for Screen X 1 (Only for FNKO100H and FNKO100K)

Side Plate x 1

Need support? DX support.freenove.com
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Acrylic Part for OLED Screen and Camera x 1

Power Button Caps x 6 Speaker acrylic pad x 2

Note: The physical power button caps are very
small, so be careful not to lose them.

Electronic Parts

Freenove Case Adapter for Raspberry Pi

Bottom

>/
e,

~
FREENDVE

www.freenove.com

Freenove Case Adapter for Raspberry Pi§

Need support? X support.freenove.com
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Freenove Case GPIO Adapter for Raspberry Pi

Bottom

e
FaryfDA

/ AAARAAIAAI AR IR
O PPPPUEPIUEIUEUUUOEEEET

11111111 L oo
. . .,_ e 4 ¢ty

:-|

2222122 ! JmmN;

~

~
FREENOVE

Freenove Case GPIO Adapter for Raspberry Pi
i

Electronic Modules

Camera Module x 1 OLED Module x 1

3010 Fan x 2 3040 Speaker x 2

Need support? X support.freenove.com
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4.3-inch Screen (with 3 FPC lines) x 1 (Only for FNKO100H and FNKO100K)

Caution: Although the Raspberry Pi camera cable and screen cable may look identical in appearance, they
are NOT interchangeable.

Pi5 CPU Active Cooler x 1, Heat Dissipation Silicone Sheet x3

NVMe SSD x 1(Only for FNKO100B and FNKO100K)

~./
Q.

Solid State Drive |

FREENDVE 128GB

Need support? X support.freenove.com
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Wires
F-F Jumper Wire -4P-20cm x 1

5=

NVMe SSD FPC Line-0.5mm-16P-12cm (same direction) x 1

SH-1.0mm-2P-5cm cable (same direction) x 1

| ——

SH-1.0mm-3P-5cm cable (same direction) x 1

w

Camera FPC line 0.5mm-22P to 1.0mm-15P-16cm line (same direction) x 1

EPC-CableforRaspberry:-PECamera

0:5mm:22P10-:0mm=15P
Length::160mm:
WWW-reenove-cont

Caution: Although the Raspberry Pi camera cable and screen cable may look identical in appearance, they
are NOT interchangeable.

Tools

Cross screwdriver (3mm) x 1

— .

Need support? DX support.freenove.com
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Required but NOT Contained Parts

Raspberry Pi5x 1

5.1V/5A)

27W Power Adapter x 1 (or a power adapter compatible with Raspberry Pi official one that can output

Micro SD Card (TF Card), Card Reader x 1

SAMSUNG 0°'z8gsn

asoraiw

Need support? X support.freenove.com
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Chapter 1 Main Components of the Computer Case

In this chapter, we will mainly introduce the main components of this case and their functionalities.

1.1 Introduction to Freenove Case Adapter for Raspberry Pi

Hereinafter we will refer to this component as Case Adapter Board.

Power Supply

. S UARTENE |

E : = HDMI
- Output x 2

RTC Interface

RTC Battery
Holder

l Switch for speaker

Audio Jack

Power Supply
NVMe M.2
Speaker x 2 Input 5.1V/5A

The Case Adapter Board is specifically designed for the Raspberry Pi 5 interface, with the goal of
transforming the Rpi 5 into a fully functional home computer. This board incorporates a variety of essential
interfaces, including a Type-C interface, two HDMI interfaces, an audio output interface, a speaker interface,
an M.2 M-Key interface, and an RTC interface.

Need support? DX support.freenove.com
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In the RPi 5 design, the traditional 3.5mm audio output interface has been removed, and audio signals are
now solely output through HDMI. To address this, we have developed an audio separation circuit on the
Case Adapter Board. This circuit enables audio to be output via the 3.5mm audio interface on the board,
You can use the external 3.5mm TRS headphone jack on the Raspberry Pi 5 to listen to audio output. For
proper functionality, ensure your headphone connector is compatible. Below is an explanation of
common jack types:

TRS JAC K Tip Left Channel
CI:I': ; Ring Right Channel

Tip  Ring  Sleeve Sleeve GND
TRRS JACK Tip Left Channel
Ringl Right Channel
oM | T
Ring2 MIC
Tip Ringl Ring2 Sleeve Sleeve GND
TRRS JACK Tip Left Channel
Ringl Right Channel
A L
Ring2 GND
Tip Ringl Ring2 Sleeve Sleeve MIC

Additionally, we have designed an audio amplification circuit. With this circuit, you can control two speakers,
each with an impedance of 4Q and a power rating of 3W. If you prefer not to utilize the speakers within the
computer case, you can easily switch them on or off using the MUTE button. For those who have high-
fidelity demands, we also offer an SPDIF interface. This allows you to connect your own device for audio
playback, ensuring superior sound quality.

The Case Adapter Board also features a conversion function that transforms the RPi 5's PCle interface into an
M.2 M-Key interface. This conversion provides great convenience when it comes to using NVME SSDs. It
supports four different sizes of SSDs, namely 2230, 2242, 2260, and 2280. Important Note: Only the FNKO100B
and FNKO100K models include an NVMe SSD. If you purchase any other model, you will need to buy a
compatible SSD separately.

To enhance the accuracy of the Raspberry Pi's clock, it is advisable to add a battery to the RTC. For this
purpose, we have installed a battery holder on the board. If you decide to add a battery, we recommend
either purchasing a rechargeable lithium-manganese button-cell battery (with dimensions of 1220 and a
voltage of 3V) or an official battery.
https://www.raspberrypi.com/documentation/computers/raspberry-pi.html#real-time-clock-rtc,

Due to the addition of the audio separation function, there is an increase in power consumption. Only the
official 5.1V/5A power adapter (or compatible versions) can be used.

Need support? X support.freenove.com
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1.2 Introduction to Freenove Case GPIO Adapter for Raspberry Pi

Hereinafter we will refer to this component as GPIO Board.

2x20P GPIO OLED
Output Interface

LCEDA
EasyEDA

Fan Interface
X 2

2x20P GPIO
Input

Thermistor

The GPIO board extends the GPIO pins of the Raspberry Pi 5 to the outside of the case. Additionally, it
integrates color lights, case fans, and OLED interface, which can be controlled via the IIC of the RPi 5.

The following table shows the power consumption of the GPIO Board.

Function Supply Voltage Electric current
LED 5V 40+x4mA

Fan 3.3V 130mA

OLED 3.3V 22mA

Need support? DX support.freenove.com
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1.3 Introduction to Raspberry Pi 5 (RPi 5)

At the time of this writing, this product only supports RPi5. The following shows the physical and model figures
of an RPi 5.

Practicality picture of Raspberry Pi 5:

Model diagram of Raspberry Pi 5:
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Hardware interface diagram of RPi 5 is shown below:

GPIO Pins - Fan Connector

Raspberry Pi 5

PCIE Interface

Button — =

S Upep W . : Ethernet
Power I o 3

Input

Micro HDMI Display/Camera
X2 Connector x2

Need support? X support.freenove.com
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GPIO

GPIO: General purpose input/output. We will introduce the specific feature of the pins on the Raspberry Pi
and how you can utilize them in all sorts of ways in your projects. Most RPi Module pins can be used as either
an input or output, depending on your program and its functions. When programming the GPIO pins, there
are three different ways to reference them: GPIO numbering, physical numbering, WiringPi GPIO Numbering.

BCM GPIO Numbering

The Raspberry Pi CPU uses Broadcom (BCM) processing chips BCM2835, BCM2836 or BCM2837. GPIO pin
numbers are assigned by the processing chip manufacturer and are how the computer recognizes each pin.
The pin numbers themselves do not make sense or have meaning, as they are only a form of identification.
Since their numeric values and physical locations have no specific order, there is no way to remember them,
so you will need to have a printed reference or a reference board that fits over the pins.

Each pin is defined as below:

GPIO 24

CEO# / GPIOB
CEl# / GFIOT
ID_5C/ GPIO1
CE2# / GPIO16
MOSIf GPIOZ20
SCLE [ GRIOZ1

(O} TXDO/ GPIO 14
GND

(G} | RXDO / GPIO 15

Pin 2

Pin 1
.
™
Pin 39 Pin 40

GND

GPIO4

=
i
o
™
=
&
0

GPIO3 / 5CL1
GPIO9 | MISO
GPI011 f SCLK
GPIO19 / MISO

GPIO10D / MOSI
GPIOD f1D_SD

For more details about pin definition of GPIO, please refer to https://pinout.xyz/

Need support? DX support.freenove.com
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Power requirements of various versions of Raspberry Pi are shown in following table:

Recommended Maximum total USB Typical bare-board
PSU current peripheral current draw active current
capacity consumption
Raspberry Pi Model A 700mA 500mA 200mA
Raspberry Pi Model B 1.2A 500mA 500mA
Raspberry Pi Model A+ 700mA 500mA 180mA
Raspberry Pi Model B+ 1.8A 600mA/1.2A (switchable) 330mA
Raspberry Pi 2 Model B 1.8A 600mA/1.2A (switchable) 350mA
Raspberry Pi 3 Model B 2.5A 1.2A 400mA
Raspberry Pi 3 Model A+ 2.5A Limited by PSU, board, and 350mA
connector ratings only.
Raspberry Pi 3 Model B+  2.5A 1.2A 500mA
Raspberry Pi 4 Model B 3.0A 1.2A 600mA
Raspberry Pi 5 Model B 5.0A 1.6A (600mA if using a 3A 800mA
power supply)
Raspberry Pi Zero W 1.2A Limited by PSU, board, and 150mA
connector ratings only.
Raspberry Pi Zero 1.2A Limited by PSU, board, and 100mA

connector ratings only
For more details, please refer to
https://www.raspberrypi.com/documentation/computers/raspberry-pi.html#power-supply

In this product, the Raspberry Pi 5 is used and it must be powered by a 5.1V/5A power supply. Insufficient
power may cause various functions to operate abnormally, or even permanently damage your Raspberry Pi
5. Therefore, we strongly recommend using a 5.1V/5A power supply to ensure optimal performance and
avoid potential hardware failure

Need support? X support.freenove.com
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Chapter 2 Assembly

If you need any help, please feel free to contact us at support@freenove.com

It is recommended to assemble and use the Freenove Computer Case for Raspberry Pi according to this
tutorial. Otherwise, it may lead to incorrect device installation or damage. Please check all the parts again. If
there are any incorrect or missing parts in your kit, please contact us in time.

Please assemble the product when it is powered off.

Step 1 Installation of Fans and Speakers

Installing the Speakers

When attaching the speakers:

If there are 20 x M2x4 countersunk head screws and 6 x M2x6 ones available, use M2x4.
If there are 10 x M2x4 and 14 x M2x6 screws available, use M2x6.

If there is no adhesive pad, you can ignore the Step 1.

Step 1: On the white film, drill four holes aligned with the speaker mounting holes (as shown below) to
avoid interference from the speaker rubber pads during installation (Note: If there is a white film, do not
remove it).

Note: If the speakers come stick to the bottom of the case, please click here to process.
Step 2: Mount the speakers
Place the acrylic pad for the speaker between the speaker and the case, then secure them with four

countersunk screws from the outside of the case.

™
1N

Need support? X support.freenove.com
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Installation finished as shown below:

Installing the Fans

Use the M3 x 12 screws to secure the fans to the inside of the computer case. Pay close attention to the
assembly orientation of the fan as they should form an air duct (indicated by the red arrows), which
shows the direction of airflow. The fan on the left side is responsible for blowing the hot air out of the
computer case's interior, while the fan on the right side draws in cool air.

Basi S

Need support? X support.freenove.com
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Step 2 Installing Rpi 5 and Case Adapter Board

Installing the NVMe SSD Securing Standoffs

Install the brass standoffs for securing the NVMe SSD on the Case Adapter Board as illustrated below.
Utilize M2.5x3 Screws to affix the M2.5x5 Brass Standoffs to the 2280 mounting holes. Depending on the
length of your NVMe SSD, please install them on the appropriate holes.

+3V3GND +5V
0) 9

~
/
.1v2w/()\

FREENQVE
www.freenove.com

Installing NVMe SSD

If you do not have an SSD, please skip to the next step.

Insert the NVMe SSD diagonally into the M.2 interface, and use the M2.5x3 Screws to fix it onto the brass
standoffs for the NVMe SSD.

Need support? X support.freenove.com
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Installing RPi 5 and Case Adapter Board

Inserting the SD card to the SD card slot on the back of RPi 5.

S1dy-828v2 QI 204
S1dY¥-€6602 01

GIdy-¥2d-0-4-00M /. ¥9
2 01dl

Align the Type-C interface, HDMIO interface, and HDMI1 interface of the RPi 5 precisely with the
corresponding interfaces on the Case Adapter Board. Then, connect the two boards together. Please

follow the arrow directions for assembly.
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The following image shows the two boards after connection.

Need support? X support.freenove.com
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Need support? X support.freenove.com
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Connecting Cables of RTC, UART and the Speakers

Connect the RPi 5’'s BAT connector to the RTC connector of the Case Adapter Board with the SH-1.0mm-
2P cable.

Raspberry Pi (5]

/ ~
FREENDVE

-/

=<

=

=l

Connect the RPi 5’'s UART connector to the UART connector of the Case Adapter Board with the SH-1.0mm-
3P cable.
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Need support? X support.freenove.com
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Connect the cables of the two speakers to the SPEAKER interface on the Case Adapter Board.
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Need support? X support.freenove.com
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Assembly with the Case

Place the combined Raspberry Pi 5 and Case Adapter Board into the case.
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Need support? X support.freenove.com
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Fix them to the case with M2.5 x 5 Countersunk Head Screws.
5 ]
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Need support? X support.freenove.com
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Step 3 Connecting Cables

Caution: Open the FPC latch gently to prevent damage that may cause loosening of the FPC cable connection.

Connecting Cables

1. Connecting the camera cable
Connect the shorter end of the camera to the CAM/DISP 1 interface on the RPi 5.
Pay attention to the orientation of the contacts. (The red arrow below indicates the orientation of the

contacts).
\
EE olany
= 5= <
L IWGH 88 0INaH R %
= ; = ;
= 2 Goolg s
V =
2 5
= O
@0 >
Z (<D @ Eg ﬁ
& oy - L &3
- %
3 : o [

Caution: Although the Raspberry Pi camera cable and screen cable may look identical in appearance, they
are NOT interchangeable.

2. Connect the NVMe SSD cable

Connect the cable for NVME SSD to the PCle interface on the RPi 5. Pay attention to the orientation of the
contacts (The red arrow below indicates the contacts orientation.)

Connect the other end of the cable to the FPC connector of the Case Adapter Board.

£ ﬁ\ : hk v > . S ,-";?»'t‘-?‘-\ gy
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Need support? X support.freenove.com
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3. Connect the screen cable
If your purchase is not an FNKO100H or FNKO0100K, please skip this.
Connect the shorter end of the cable to the CAM/DISP 0 inferface of RPi 5. Pay attention to the contacts
orientation (the red arrow below indicates the contacts orientation).

0IWaH

SP

11

H!
0

HDMIO

M Key

Caution: Although the Raspberry Pi camera cable and screen cable may look identical in appearance, they

are NOT interchangeable.

Need support? X support.freenove.com
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Installing the RPi 5 CPU cooler

Attach the heat dissipation silicone pads to the power management chip, CPU, and WIFI module of the
Raspberry Pi 5 respectively. (Note: Peel off the adhesive tape on the heat sink pad.)

Need support? X support.freenove.com
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Chapter 2 Assembly

Installing GPIO Board

Connect the two fans on the computer case to the FANO and FAN1 interfaces on the GPIO Board

respectively.

‘- | ". -

AAAm e Y .L{'
AFPPERPFFFFFTHT. &

<

Install the GPIO Board on the GPIO interface of the Raspberry Pi. Please pay attention to the assembly

direction and avoid misalignment during installation.
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Need support? X support.freenove.com
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After installation, it should look like the figure below.
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Need support? X support.freenove.com
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Step 4 Installing the Top Cover

Installing the Camera and the OLED Display

Fix the OLED display and the camera module on the acrylic part respectively with M2 x 4 Countersunk Head
Screws.

Need support? X support.freenove.com



B www freenove.com Chapter 2 Assembly m

Assembly of FNKO100A or FNKO100B Top Cover

If your purchase is FNKO100H or FNKO100K, please skip to the next step.
Caution: Open the FPC latch gently to prevent damage that may cause loosening of the FPC cable connection.
Attach the assembled OLED screen and camera module beneath the top cover. Secure them from above
using M2 x 6 Countersunk Head Screws, positioning them specifically at the left side of the cover.

e ———————.,
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Use the F-F jumper cable to connect the interface of the OLED display to the 1x4P pin header interface on

the GPIO Board. Please note the pin numbering carefully. Incorrect connection may result in damage to the
components.
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Need support? X support.freenove.com
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Carefully install the top cover onto the case, ensuring that none of the cables come into contact with the

CPU cooler. Failure to do so may result in damage to the CPU cooler.

Align the holes on the left side of the cover with the horn seats of the GPIO Board. Then, use M2.5 x 5

Countersunk Head Screws to secure the top cover firmly in place.

QNN W =6

Note: Owing to the machining precision limitations of sheet metal parts, if you notice that certain screw
holes do not align properly, this is not an indication of an error. In such cases, you can apply force to bend

and align them as needed.

Need support? X support.freenove.com
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Assembly of FNKO100H or FNKO100K Top Cover

If your purchase is an FNKO100A or FNK0100B and you have assembled to top cover, you can skip to the next

step.

Caution: Open the FPC latch gently to prevent damage that may cause loosening of the FPC cable connection.
Attach the assembled OLED screen and camera module beneath the top cover. Secure them from above
using M2 x 6 Countersunk Head Screws, positioning them specifically at the left side of the cover.

Use a combination of M2.5 x 5 Countersunk Head Screws and M2.5 x 9 Brass Standoffs in the outer holes
at the four corners of the screen support plate.

Need support? DK support.freenove.com
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Install the screen on the screen support plate and fix it in the inner holes at the four corners with M2.5 x 5
Countersunk Head Screws.
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Carefully insert the assembled screen and screen support plate from the underside into the rectangular
groove located on the right side of the top cover. Once properly positioned, secure them firmly from above
using M2.5 x 5 Countersunk Head Screws.

Need support? X support.freenove.com
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Connect the interface of the OLED display and the 1x4P pin header interface on the GPIO Board with the

F-F jumper cable.
Pay close attention to the pin numbering. Incorrect connection may cause damage to the components.

=

* = . 3U3|
BODX4381PS  Capacitive Touch, 2V Ofno
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Connect the other end of the screen wire to the screen, paying attention to the orientation of the contacts
(the red arrow indicates the direction of the contacts).

BOUAS2QIPS  Capacitive Touch

CERSSE @

Need support? X support.freenove.com
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Carefully install the top cover onto the case, ensuring that none of the cables come into contact with the

CPU cooler. Failure to do so may result in damage to the CPU cooler.

Align the holes on the left side of the cover with the horn seats of the GPIO Board. Then, use M2.5 x 5

Countersunk Head Screws to secure the top cover firmly in place.

Note: Owing to the machining precision limitations of sheet metal parts, if you notice that certain screw
holes do not align properly, this is not an indication of an error. In such cases, you can apply force to bend

and align them as needed.

Need support? X support.freenove.com



B vww.freenove.com Chapter 2 Assembly

Step 5 Installing the Side Board

Insert the power button cap into the square hole on the side panel, and use the M2.5 x 5 Countersunk
Head Screw to fix the side panel to the computer case.

Note: The Raspberry Pi's power button may be slightly recessed to prevent accidental shutdowns.

Following the above assembly steps, you have now successfully assembled your computer case. If you
encounter any issues during the assembly process, please feel free to contact us at any time.
support@freenove.com

Need support? X support.freenove.com
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Chapter 3 Install Raspberry P1 OS

After the assembly is complete, we will start installing the system for the Raspberry Pi. Regardless of whether
you want to install the system on the NVMe SSD or not, you need to install the system on an SD card or USB
flash drive first.

Analysis

1. First of all, make sure you can enter the Raspberry Pi OS via SD card or U drive.
After booting the Raspberry Pi, you can use it to flash the OS image directly onto the NVMe SSD.
Alternatively, you can purchase an NVMe SSD to USB adapter and flash the image using USB on Windows
or macOS, much like you would for an SD card or USB drive.

3. With this analysis in mind, we can systematically carry out the necessary steps.

Raspberry Pi models manufactured at different times might not boot up in the same way as described, but
that's okay; just follow our guide to proceed.

There are various ways to burn the Raspberry Pi OS to SSD, each requiring different hardware tools.
Ways | Ways of burning Requirements

Use Raspberry Pi to burn the OS. This requires that you can
1 successfully boot up the Raspberry Pi via SD card or U disk.
(Recommended, described in this tutorial)

Purchase an NVMe SSD to USB adapter and flash the image | NVME SSD to USB adapter (need
just like you would with an SD card or USB drive. to be bought separately)

If there are spare M.2 NVME interface on the motherboard of

3 , . PC with M.2 NVME interface
your PC, you can insert the SSD to it to flash the OS.

An SD card or a U disk that can
access the Raspberry Pi OS.

Caution: Incompatible SSDs

The recognition and read/write operations of the NVMe SSD are handled by the drivers of the Raspberry Pi
5. If you find that your SSD cannot be recognized by Pi 5 or is not readable/writable, please try to find a driver
suitable for your SSD and install it on the Raspberry Pi, or replace the SSD, or purchase the adapter kit that
comes with the SSD.

Need support? X support.freenove.com
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3.1 Flashing OS to SD Card or USB Drive

Based on the analysis above, our first step should be to install the Raspberry Pi operating system onto an SD
card or USB drive, with a capacity of at least 16GB. If you are already able to boot the Raspberry Pi using an
SD card or USB drive, you can skip this section and move on to the next section.

3.1.1 Component List

Required Components

Raspberry Pi 5 x 1 One 27W power adapter (or a power adapter
compatible with Raspberry Pi official one that can
output 5.1V/5A)

Micro SD Card (TF Card) x1, Card Reader x1

SAMSUNG 0°'zgsn

82 EVO . a‘o,o!w‘

Need support? X support.freenove.com
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3.1.2 Raspberry Pi OS

Without Screen - Use Raspberry Pi - under Windows PC: https://youtu.be/XpiT_ezb_7c
With Screen - Use Raspberry Pi - under Windows PC: https://youtu.be/HEywFsFrj3|

Automatically Method

You can follow the official method to install the system for raspberry pi via visiting link below:
https://projects.raspberrypi.org/en/projects/raspberry-pi-setting-up/2
In this way, the system will be downloaded automatically via the application.

Manually Method

After installing the Imager Tool in the link above. You can also download the system manually first.
Visit https://www.raspberrypi.com/software/operating-systems/

Raspberry Pi 0S (64-bit)

Compatible with: Raspberry Pi 0S with desktop
3B m @ Release date: November 19th 2024
Systern: 64-hit owniloa
500 g CM3 Kernel version: 6.6
Debian version: 12 (bookworm) Download torrent
CM4S Size: 1179MB Archive
Zero2 W Show SHAZ256 file integrity hash:

Release notes

Raspberry Pi 0S with desktop and recommended software

Release date: November 19th 2024

Kernel version: 6.6

Debian version: 12 (bookworm) Download torrent
Size: 2,955MB Archive
Show SHA256 file integrity hash:

Release notes

Write System to Micro SD Card

First, put your Micro SD card into card reader and connect it to USB port of PC.

-

SAMSUNG 0'zgsn

B2E' asorow

Need support? X support.freenove.com
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Open Raspberry Pi Imager.
Choose Raspberry Pi 5 as the device.

#, Raspberry Pilmager v1.8.5 — O x

' Raspberry Pi

Raspberry Pi Device Operating System Storage

CHOOSE DEVICE CHOOSE 05 CHOOSE STORAGE

Choose the system that you just downloaded in Use custom.

8, Raspberry PiImagerv1.8.5

‘ Raspberry Pi

8, Respberry Pilmager v1.85 - O b

Operating System X

T Emuiators for running retro-computing platforms

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

Freemium and paid-for 0§
Freemium and paid-for operating systems

Raspberry Pi Device Operating System Storage

CHOOSE DEVICE CHOOSE 0S CHOOSE STORAGE

Misc utility images
Bootloader EEPROM configuration, etc.

Erase
Format card as FAT32

Use custom
Select a custom .img from your computer

D O £ [

Need support? X support.freenove.com
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Choose the SD card and click on Next.

#, Raspberry Pilmager v1.8.5 - m} x

' Raspberry Pi

Raspberry Pi Device Operating System Storage

RASPBERRY . JP024-03-15-RASPIOS-BOOKWORM-ARMH. CHOOSE STORAGE

®, Razpberry Pi Imagerv1.8.3

' Raspberry Pi

Raspberry Pi Device Operating System Storage

RASPBERRY _J024-03-15-RASPI0S-BOOKWORM-ARMH. EMERIC STORAGE DEVICE US. |

NEXT

Enable ssh and configure WiFi

Click EDIT SETTINGS.

&, Raspberry Pi lmagerv1.8.5 — m} X

Use 0S customisation?

Would you like to apply OS customisation settings?

EDIT SETTINGS NO, CLEAR SETTINGS

Need support? X support.freenove.com
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Configure wireless LAN, enable SSH and click Save.

GENERAL SERVICES OPTIONS

Set hostname:  Faspberrypi Jocal
Set username and password

Username: Pl

Password: @ 00000009
Configure wireless LAN

SSID: FYl

Password: Ll 2l 1]
[J show passwoed ] Hidden SSID

Wireless LAN country:  CN -
St locale settings

Tirme zone: Asia/Shanghai -

Keyboard layout:  US -

8, Raspberry Pi Imager v1.8.5 - u]

Use 0S customisation?

Would you like to apply OS customisation settings?

EDIT SETTINGS NO, CLEAR SETTINGS

Wait for it to finish writing and verifying.

Chapter 3 Install Raspberry Pi OS m

GEMERAL SERVICES OPTIONS

Enable 55H
@ Use password authentication
{:I Allow public-key authentication only

RUN SSH-KEYGEN

8, Raspberry Pi Imagerv1.8.5 m] X

All existing data on 'Generic STORAGE DEVICE USB Device' will be
erased.
Are you sure you want to continue?

Need support? X support.freenove.com
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3.1.3 Monitor desktop

If you do not have a spare monitor, please skip to next section Remote desktop & VNC. If you have a spare
monitor, please follow the steps in this section.

After the system is written successfully, take out Micro SD Card and put it into the SD card slot of RPi. Then
connect your RPi to the monitor through the HDMI port, attach your mouse and keyboard through the USB
ports, attach a network cable to the network port and finally, connect your power supply (making sure that it

meets the specifications required by your RPi Module Version. Your RPi should start (power up). Later, after
setup, you will need to enter your user name and password to login. The default user name: pi; password:
raspberry. After login, you should see the following screen.

8 O R F o831

Congratulations! You have successfully installed the RASPBERRY Pl OS operating system on your RPi.

Raspberry Pi 5 integrates a Wi-Fi adaptor. You can use it to connect to your Wi-Fi. Then you can use the
wireless remote desktop to control your RPi. This will be helpful for the following work. Raspberry Pi of other
models can use wireless remote desktop through accessing an external USB wireless card.

X ZF o834

0

)

Need support? X support.freenove.com
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3.1.4 Remote desktop & VNC

If you have logged in Raspberry Pi via display, you can skip to VNC Viewer.

If you don't have a spare display, mouse and keyboard for your RPi, you can use a remote desktop to share
a display, keyboard, and mouse with your PC. Below is how to use:
MAC OS remote desktop and Windows OS remote desktop.

MAC OS Remote desktop

Open the terminal and type following command. If this command doesn’t work, please move to next page.
ssh pi@raspberrypi.local
The password is raspberry by default, case sensitive.

@ Terminal Shell Edit View Window Help

® e 7 freenove — ssh pi@raspberrypi.local — 80x24

Last login: Wed Jul 22 16:44: B
[freenove@PandeMacBook—-Air ~ % ssh pi@raspberrypi.locall ]
piRraspberrypi.local's passwo'e= ;;

You may need to type yes during the process.

@ Terminal Shell Edit View Window Help

® O @ - freenove — pi@raspberrypi: ~ — ssh pi@raspberrypi.local — 80x24
Last login: Wed Jul 22 16:49:43 on ttys000 =]
[freenove@PandeMacBook—-Air ~ % ssh pi@raspberrypi.local ]

[pi@raspberrypi.local's password: ]
Linux raspberrypi 4.19.58-v7+ #1245 SMP Fri Jul 12 17:25:51 BST 2019 armv7l

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 /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Wed Jul 22 09:56:01 2020 from fe80::82d:356d:4027:2fc5%wlan®

SSH is enabled and the default password for the 'pi' user has not been changed.
This is a security risk - please login as the 'pi' user and type 'passwd' to set
a new password.

pi@raspberrypi:~ $ I

You can also use the IP address to log in Pi.
Enter router client to inquiry IP address named “raspberry pi”. For example, | have inquired to my RPi IP
address, and it is “192.168.1.131".

Need support? X support.freenove.com
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Open the terminal and type following command.
ssh pi@192.168.1.131
When you see pi@raspberrypi:~ $, you have logged in Pi successfully. Then you can skip to next section.

@ Terminal Shell Edit View Window Help

® @ freenove — pi@raspberrypi: ~ — ssh pi@192.168.1.131 — 81x44
[freenove@PandeMacBook-Air ~ %l ssh pi@192.168.1.131 B
The authenticity of host '192% P o . TI.I51)' can't be established.

ECDSA key fingerprint is SHA256:95hc76ISxQ/+z9TGG57136senETX60yaAaqds1ENpE4.
Are you sure you want to continue connecting (yes/no/[fingerprint])? yes
Warning: Permanently added '192.168.1.131' (ECDSA) to the list of known hosts.
(piP192.168.1.131's password:

Linux raspberrypi 4.19.58-v7+ #1245 SMP Fri Jul 12 17:25:51 BST 2019 armv71l

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 /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Wed Jul 22 09:56:32 2020 from fe80::82d:356d:4027:2fc5%wland

SSH is enabled and the default password for the 'pi' user has not been changed.
This is a security risk - please login as the 'pi' user and type 'passwd' to set
a new password.

[pifraspberrypi:~ $ sudo raspi-config

Raspberry Pi 3 Model A Plus Rev 1.0

Raspberry Pi Software Configuration Tool (raspi-config)

1 Change User Password Change password for the current user

2 Network Options Configure network settings

3 Boot Options Configure options for start-up

4 Localisation Options Set up language and regional settings to match your
5 Interfacing Options Configure connections to peripherals

6 Overclock Configure overclocking for your Pi

7 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9

About raspi-config Information about this configuration tool

<Select> <Finish>

Then you can skip to VNC Viewer.

Need support? X support.freenove.com



If you are using winl0, you can use follow way to login Raspberry Pi without desktop.

Press Win+R. Enter cmd. Then use this command to check IP:
ping -4 raspberrypi.local

soft Wine fersion 10. 0. 19C
Microsoft lon. All r

from
r from
r from
r from

Then 192.168.1.147 is my Raspberry Pi IP.

Or enter router client to inquiry IP address named “raspberrypi
IP address, and it is “192.168.1.147".

ssh pi@xxxxxxxxxxx(IP address)

Enter the following command:

ssh pi@192.168.1.147

08, 1. 147

+ #1595 SHP Wed Oct 26 1

¥ ND WARRANTY, to the

~om 192. 168. 1. 127

d for the

of data:

". For example, | have inquired to my RPi

pxtent

Need support? X support.freenove.com
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3.1.5 VNC Viewer & VNC

Enable VNC

Enter the following commands: select Interface Options -> I3 VNC -> Enter -> Yes -> OK. You may need to
restart the Raspberry Pi 5 here, select OK, and then open the VNC interface.
sudo raspi-config

aspberry F1 & Model B Rev 1.0, BGE
| Raspberry Pi Software Configuration Tool (raspi-config) |

Svetem Options Configure system settings
2 Display Options Configure display settings

2 Interface Optlons Confizure
4 Performance Options Confisure performance settings

5 Localisation Options Confisure lansuagse and regicnal settinss
6 Advanced Optilons Configure advanced settings

2 Update Update this tool to the latest version

§ fbout raspi-confiz Information about this confisuration tool

<helect> <Finish>

| Raspberry Pi Software Configuration Tool (raspi-config) |

I1 55H Enakle/disable remote command line access using S5H

12 EPi Cormect Enable/disable Raspherry Pi Connect

& Fnakle/disable sraphical remote desktop access

I4 5PI Enable/disable automatic loading of SPI kernel module
I I2C Fnable/di=zable automatic loading of I2C kernel module
I6 Serial Port Fnable/disable shell messages on the serial commection
I7 1-Wire Fnable/di=sable one-wire interface

I8 Eemote GPIO Enaklefdisable remote access to GPID pins

<oelectr <Back>

Need support? X support.freenove.com
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Set Resolution

Chapter 3 Install Raspberry Pi OS

You can also set other resolutions. If you don’t know what to set, you can set it as 800x600 first.

¢ Office >
|§=) Internet >
m Sound & Video >

@ Add / Remove Software

== Print Settings

3 Recommended Software

— Screen Configuration

Ra\\ Accessories ’ %o_:_q‘ Appearance Settings
@ Help > Main Menu Editor
=
Preferences > Mouse and Keyboard Settings

ﬁ Raspberry Pi Configuration

©)

2 ZF oo

Screen Configuration

Wastebasket

Screen Configuration

NOOP-1 ' v Active

Screens ¥ Re Iution

Orientation

3840x2160
3200x1800
2560x1440
2048x1080
1920x1080
1600x1200
1280x1024
1280x720
1024x768
v 800x600
720x480
640x480

ipply

Need support? X support.freenove.com
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Then download and install VNC Viewer according to your computer system by click following link:
https:.//www.realvnc.com/en/connect/download/viewer/

After installation is completed, open VNC Viewer. And click File -> New Connection. Then the interface is
shown below.

General QOptions  Expert

AN

VNC Server: \192.153.1.115 |

Mame: ‘raspberr}r pi |

Labels

To nest labels, separate narnes with a forward slash (/)

|Enter a label name, or press Down to apply existing labels |

Security
Encryption: Let VMNC Server choose ~

[~] Authenticate using single sign-on (550 if possible
[~] Authenticate using a smartcard or certificate store if possible

Privacy
Update desktop preview automatically

QK Cancel

Enter ip address of your Raspberry Pi and fill in a name. Then click OK.
Then on the VNC Viewer panel, double-click new connection you just created,

BB vhC Viewer — O =

File View Help

|Ent&r a VMC Server address or search | ; Signin.
raspherry pi

Need support? X support.freenove.com
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Then the following dialog box pops up.

AUTNENTICation

Authenticate to VNC Server
192.168.1.116:5900 (TCP)

Enter VMC Server credentials
(Hint: MOT your RealVMNC account details)

Username: |pi |
Password: sssssnnes | Q
Remember password Forgot password?

Catchphrase: Axiom shadow oasis. Choice organic bail.
Signature: be-da-ae-4f-2c-4F-07-c8

QK Cancel

Enter username: pi and Password: raspberry. And click OK.

EX raspberry pi (WayVNC) - RealVNC Viewer = O X

& O | | ) 2 = 092

Wastebasket

Here, you have logged in to Raspberry Pi successfully by using VNC Viewer.

Need support? X support.freenove.com
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If there is black window, please set another resolution.

Cannat currently show the deskt

In addition, your VNC Viewer window may zoom your Raspberry Pi desktop. You can change it. On your VNC
View control panel, click right key. And select Properties->Options label->Scaling. Then set proper scaling.

A raspberry pi - Properties - O ¥
General Options  Expert
General
Picture quality: | Automatic ~
[Jview-only
FAY
. Scaling
Connect
raspbe 100% v
Rename F2 Preserve aspect ratio
Delete
. Keys
Duplicate Ctrl+D ) )
. Pass media keys directly to VNC Server
Properties... Alt+Enter ) )
Pass special keys directly to VNC Server

Here, you have logged in to Raspberry Pi successfully by using VNC Viewer and operated proper setting.

Raspberry Pi 5, Raspberry Pi 4B/3B+/3B integrates a Wi-Fi adaptor.If you did not connect Pi to WiFi. You can
connect it to wirelessly control the robot.

X Z 0834

Need support? X support.freenove.com
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3.2 Flashing OS to NVMe SSD

This step is to install the Raspberry Pi OS into the NVME SSD. If you do not have an SSD, you move on to the
next chapter.

Component List

Required Components

Raspberry Pi5x 1 27W power adapter x1 (or a power adapter
compatible with Raspberry Pi official one that can
output 5.1V/5A)

QC 7N
y
‘ (]

NVMe SSD x 1 (Only for FNKO100B and FNKO100K)

M2.5x3 Screws x 2 M2.5x5 Brass Standoff x 1

< ¢

FPC soft line-0.5-16P-15cm (same direction) x 1

Need support? X support.freenove.com
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3.2.1 Assembly and Wiring

1. Install the mounting standoff for the NVMe SSD from the underside. Select and secure them in the
suitable holes according to the length of your SSD.

-/
w0
(s
FREENDOVE
www.freenove.com

2230 2242

2. Connect the NVMe SSD cable to the FPC socket.
should face downward.

2230 2242

Rt BR-L+ vls
R

W

Need support? X support.freenove.com
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3. Tilt the NVMe SSD and insert it into the M.2 interface. Then, use M2.5x3 screws to secure the NVMe SSD

to the standoff.

rsad,

s cable must not be revel

\ / ™
E
O
&E FREENOVE

(o o T )

Solid State Drive

Need support? X support.freenove.com



(Note: Not all SSDs are supported by Pi5.)

Run the following command in the Terminal to check whether SSD is detected.
Note that different SSDs display different content.

Ispci

l@raspberrypi: 1sb
MAJ:MIN RM
1 @

nvmegnl 2
pifiraspberrypi:

As shown in the figure above, the device ‘nvmeOnl’ with a capacity of 476.9GBytes shows up, indicating that
the SSD has been correctly recognized. The detected capacity will depend on the size of your SSD. If your
drive has been previously partitioned, you may also see some partition information displayed.

Please note: Installing the system will format the SSD, erasing all data. If necessary, please back up any
data on your SSD before proceeding.

If the SSD you received is with Phison controller, you may need to enable PCIE 3.0. (This step is strongly
recommended; without this step, the later process may fail.)

If it is not with Phison controller, you do not need to enable PCIE 3.0. You may skip this section.

Run the command Ispci to check the controller.

(The above screenshot is the result of a 128GB SSD with Phison as main controller.)

Add the line dtparam=pciex1_gen=3 to /boot/firmware/config.txt to enable PCle Gen3.0.
As shown below, enter the command to open the file.
sudo nano /boot/firmware/config.txt



Add the line dtparam=pciex1l_gen=3 to the end of the file, as shown below:

GNU nano 7.2 Sboot/Tirmwaresconfig. txt *

Press Ctrl-O to save the file, Enter to confirm, and Ctrl-X to exit.

Reboot your Raspberry Pi.
sudo reboot

This step is not a must-do, but it can further test whether the SSD perform normally on Raspberry Pi to
ensure smooth performance in later steps.
At this point, the hard drive cannot be seen in the file manager as the disk has not been partitioned yet.

Eile Edit View Sort Go Tools
T EH ¢ /home v
# Home Folder
|2 Filesystermn Root X f
- pi
» bin
» boot
» boot bak
» dev
4 etc
> A pi
» lib
lost+found
» media
mnt
4 opt
» proc
root
» run
shin
1 item Free space: 1.2 GIB (Total: 28.7 GiB)

Install a disk management tool with the following command:
sudo apt-get install gparted



pberrypi:

Open gparted with the command:

sudo gparted

d

melnl: unred

in the environment.

e-online-re

GParted Edit View

Device Partition Help

(2 /dev/mmchblk0 (29.81 GIB) +

/dev/mmcblk0p2
29.31GIB

/dev/mmchblkOp

/dev/mmcblkOp2

0 operations pending

fat32

/boot/firm...

extd /

bootfs

rootfs

512.00 M
29316

[ww]

[w]

T75.64 M
266506

436.36 M
26606

[w]
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Click on the dropdown menu in the upper right corner and switch to NVME SSD.

/dev/nvme0n]

GParted Edit View Device Partition Help 2 /dev/mmcblk0  (29.81 GIB)

0 @ | X & B |9 ¢

Partition File System Unused

unallocated 1 unallocated 476.94 GIB

0 operations pending

Click Device on the menu bar and select Create Partition Table.

GParted Edit View Device Partition Help

“ A /dev/nvme0n1 (476.94 GIB) =

Partition File System Size Used Unused Flags

Need support? DK support.freenove.com
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You will see the prompt that data will be erased. It is recommended to select gpt for partition table type. Click
Apply.

Create partition table on /dev/nvme0n]

Select new partition table type: | gpt

Click Partition on the menu bar, choose New.

GParted Edit View Device Partition Help

o o o AN

® Delete Delete

Resize/Move

= Copy Stri+C
Partition File System [E Paste Stri+ Unused Flags

Format to

Open Encryption
Mount

Name Partition

Manage Flags

Check
Label File System
New UUID

% Information

0 operations pending

Need support? DX support.freenove.com
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As shown in the figure below, the size of partition can be adjusted by dragging the mouse left and right, or
by entering the size directly. The other options can be left as default setting. Here, we allocate all the capacity
to a single partition. Click on Add.

Create new Partition

Minimum size: 1 MiB Maximum size: 488385 MiB
Free space preceding (MiB): +  Createas: Primary Partition A
New size (MiB): 488385 — Partition name:
Free space following (MIB): 0 + | File system: extd A
Align to: MIB ¥  Label:
Cancel Add
Click the check icon to save the partition just built, as illustrated below.

JdevinvmeOn1 - GParted

GParted Edit View Device Partition Help

i ® B S (A /dev/nvmeln1 (476.94 GiB) =
New Partition #1
476.94 GIB
Partition File System Size Used Unused Flags
Mew Partition #1 | ext4 A76.94 GIB

[/ Create Primary Partition #1 (ext4, 476.94 GiB) on /dev/nvme0n1

1 operation pending

Click on Apply.

Apply operations to device

Are you sure you want to apply the pending operations?

Editing partitions has the potential to cause LOSS of DATA.
You are advised to backup your data before proceeding.

Need support? X support.freenove.com
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Wait for it to complete and click on Close.

Applying pending operations

Depending on the number and type of operations this might take a long time.

Completed Operations:

All operations successfully completed
[ |

» Details

Save Details Close

At this point, you can mount the disk using the mount command and then access the disk space through the
file manager. Use the following command to mount the SSD:

mkdir pi

sudo mount /dev/invmeOnlpl /media/pi

pi@raspberrypi

pi@raspberrypi

Need support? X support.freenove.com
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Open the file manager, as shown below.

File Edit View Sort Go Tools

) " == | [a] & AP ‘ /media/pi ‘ v

# Home Folder
{2 Filesystem Root

lost+found

¥ |media ;‘
R T
lost+found
mnt
4 opt
4 proc
root I

4 run

sbin hd
1 item Free space: 444.5 GiB (Total: 468.4 GIB)

If you plan to use the SSD as a standard storage device, you can conclude the process here. However, if you
want to further proceed with installing an operating system on the SSD, please read on.

Need support? X support.freenove.com
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3.2.5 Flash the OS

Install the OS to SSD with the method similar to that in the previous section on installing a system onto an SD
card. This time, operate on the Raspberry Pi.

Install rpi-imager with the following command:

sudo apt install rpi-imager

pi@raspberrypi

Open rpi-imager:
sudo rpi-imager

"'_-,-'pi ange
XDG_RUNTIME_DIR
xDG FIIH" [E_DIR is inwvali

Raspberry Pi Imager v1.8.5

' Raspberry Pi

Raspberry Pi Device Operating System

CHOOSE DEVICE CHOOSE 0S CHOOSE STORAGE

Need support? X support.freenove.com
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By this point, you should be quite familiar with the process.

Select the Raspberry Pi 5 as your device and choose either an online download or an offline file for the
operating system; in this case, an offline file is selected. (It is recommended to use a 64-bit Raspberry Pi
system with recommended software). Choose your NVME SSD as the storage device. Click NEXT.

Raspberry Pi Imager v1.8.5

RS

Raspberry Pi Device Operating System Storage

2024-03-15-RASPIOS-BOOKWORM-ARME.. NVME SSD 512GB

NEXT

Click on EDIT SETTINGS.

k Use OS customisation? X

Would you like to apply OS customisation settings?

EDIT SETTINGS NO, CLEAR SETTINGS YES “

Need support? X support.freenove.com
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Wireless LAN Country must be correctly set; otherwise, it may fail to search the WiFi.
Enable SSH and click Save.

0S Customisation 0S Customisation v oA X
GENERAL SERVICES OPTIONS GENERAL SERVICES OPTIONS
A _
Set hostname: raspberrypi Jocal Enable SSH
Set username and password @ Use password authentication
Username: Pi (O Allow public-key authentication only

Set authorized_keys for 'pi"

password: 900000000

Configure wireless LAN
RUN SSH-KEYGEN
SSID: Fyl

Password: 00000000000

[[] show password  [_] Hidden SSID

Wireless LAN country: CN -
Set locale settings

Time zone: Asia/Shanghai -

Keyboard layout:  US -

Click on YES.
Use OS customisation? X
Would you like to apply 0OS customisation settings?
NO, CLEAR SETTINGS “
Click on YES.

Warning X

All existink data on 'NVME SSD 512GB'’ will be erased.
Are you sure you want to continue?

Need support? X support.freenove.com
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Wait for it to finish.

Raspberry Pi Imager v1.8.5 Raspberry Pi Imager v1.8.5

' Raspberry Pi ' Raspberry Pi

Raspberry Pi Devi Operating § £
Sl i — 2024-03-15-raspios-bookworm-armé4-full.img has been written

has  to NVME SSD 51268

You can now remove the SD card from the reader

CONTINUE
Writing... 5%
CANCEL WRITE

Congratulations! You have done the trickiest and the time-consuming part. Now that you have successfully
installed the operating system onto the NVMe SSD, you are very close to achieving a triumph.

Next, boot into the system from SSD.

Need support? X support.freenove.com



If you have confirmed that SSD is with Phison controller in step 3, then you also need to enable PCIE3.0 on the
system written into SSD.
If the controller of your SSD is not from Phison, you can skip this section.

The operation is as below:
Run the command Isblk to check the partitions of the SSD with Raspberry Pi OS written, as shown below:

pig@raspberrypi 1sblk
MAJ:MIN RM E RO TYPE MOUNTPOINTS

nvme@nlpl
nvmednip2
i spherrypl

(The above screenshot is the result of a 128GB SSD with Phison as main controller.)

Run the following commands one by one to mount partition 1 of the SSD to the directory of /media/pi.
sudo mkdir /media/pi
sudo mount /dev/invmeOnlpl /media/pi

pi@raspberrypi a.
pi@raspberrypi S ' Sdev/nvmednlpl f“emiﬁfpil

If it mounts successfully, you'll see the following disk icon on the desktop.

Wastebasket

bootfs

Open and modify the config.txt file with the following command.
sudo nano /media/pi/config.txt

pi@raspberrypi sudo nano /media/pi/config :xil

Need support? X support.freenove.com



Add the line dtparam=pciex1l_gen=3 to the end of the file, as shown below:

arm

[cmd]

otg_mode=1

[em5]

dtover lay=dwc2, dr_mode=host

[all]
dtparam=pciexl gen=3

Press Ctrl-O to save the file, Enter to confirm, and Ctrl-X to exit.



After finishing flashing the OS to SSD, shutdown Raspberry Pi, remove the power supply, and remove the SD
card. Then connect the power, the Raspberry Pi will boot from SSD.

The default boot order of Raspberry Pi is SD card = SSD = USB, Therefore, when the SD card is removed,
the Raspberry Pi cannot detect the SD card, it will boot from SSD. By far, the Raspberry Pi can boot successfully
from NVME SSD.

Bl SD Card Boot Boot from SD Card before trying NVMe and then USE (RECOMMENDED)

B2 NVMesUSE Boot Boot from NVMe before trying USE and then SD Card
B3 Network Boot Boot from Network unless override by SD Card

If you want the Raspberry Pi to boot from the SSD first, please continue with the following steps to modify
the boot order. The boot order is saved in the Pi's EEPROM, so it does not matter whether you modify the
boot order on SD card system or SSD system.

If you do not want to change the boot order, please skip this chapter.

Type the following command in the Terminal.
sudo raspi-config
/ P1 & Model B Rev 1.0

i stem Options

2 splay Options Configure

3 Interface Options Configure connections to peripherals

4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
& Advanced Options Configure adwvanced settings

8 Update Update this tool to the latest wversion

9

About raspi-config Information about this configuration tool

=S5elect> =Finish=

Need support? X support.freenove.com



Using the keyboard's arrow keys and the Enter key, select the options in sequence.
"6 Advanced Options” =>"A4 Boot Order’=>"B2 NVME/USB Boot "

NVMe /USE is default boot device

Select “OK"=>"Finish”">"Yes”, and reboot your Raspberry Pi.

Would you like to reboot now?
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At this point, upon restarting, the Raspberry Pi will boot from the NVME SSD first. If you are using an external
monitor, you will see that the Raspberry Pi has booted up correctly. If your SD card is still inserted, you will
also see an icon on the desktop as shown below.

With this, the process of booting the Raspberry Pi from the NVME SSD has been fully completed.

$ O X ® % = 1703

Wastebasket

L]
[—
bootfs

fs

If you use VNC viewer, you will need to repeat the previous steps to activate the VNC service as it is not yet
enabled in the new system on the SSD. Here, we take Windows as an example.

Run the following command:

ssh pi@raspberrypi.local

C:\Users\Administrator>ssh pi@raspberrypi.local

The authenticity of host 'raspberrypi.local (2U@e:3bt:3812:1fc@:95Ue:f55f:a772:fed5)" can't be established.

ECDSA key fingerprint is SHA256:hcx7ubH73nUsIcSWXA3HWa5GPSZEDroiz/mMbQx3o0gc.

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

Warning: Permanently added 'raspberrypi.local,2u@e:3bl:3812:1fcO:95Ue: f55f:a772:fed5' (ECDSA) to the list of known hosts

pi@raspberrypi.local's password:
Linux raspberrypi 6.6.20+rpt-rpi-2712 #1 SMP PREEMPT Debian 1:6.6.20-1+rptl (202U-03-87) aarchsl

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 /usr/share/doc/*/copyright.

Debian GNU/Linux comes with ABSOLUTELY NO WARRANTY, to the extent
permitted by applicable law.
Last login: Mon Jun 3 16:50:25 2024

SSH is enabled and the default password for the 'pi' user has not been changed.
This is a security risk - please login as the 'pi' user and type 'passwd' to set a new password.

Need support? X support.freenove.com
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Once successfully ssh into Raspberry Pi, run the following command to open the configuration and enable
VNC.

sudo raspi-config

Select “3 Interface Options”=>"12 VNC">"Yes">"Finish”.

1 System Options Configure system settings

2 Display Options Configure display settings

3 Interface Options Configure connections to perip

U4 Performance Options Configure performance settings

5 Localisation Options Configure language and regional settings
6 Advanced Options Configure advanced settings

8 Update Update this tool to the latest version

9 About raspi-config Information about this configuration tool

<Select> <Finish>

Il SSH Enable/disable remote command line access using SSH
12 VNC Enable/disable graphical remote desktop access

I3 SPI Enable/disable automatic loading of SPI kernel module
Iu 12C Enable/disable automatic loading of I2C kernel module
I5 Serial Port Enable/disable shell messages on the serial connection
I6 1-Wire Enable/disable one-wire interface

I7 Remote GPIO Enable/disable remote access to GPIO pins

<Select> <Back>

Would you like the VNC Server to be enabled?

<No>

Now you should be able to access Raspberry Pi via VNC.

Need support? X support.freenove.com
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Chapter 4 Functionality Tests

Before powering on the Freenove Computer Case for Raspberry Pi, please make sure that all cable connections
are correct. Due to its multiple functions, this case requires an adequate power supply. We highly recommend
using the official Raspberry Pi 5.1V / 5A power adapter (https://www.raspberrypi.com/products/27w-power-
supply ). Failure to do so may result in the Freenove Computer Case for Raspberry Pi being unusable or

causing damage to components.

4.1 Phenomena of a Successful Boot

If the computer case boots up successfully, you should see the following phenomena:

e On the Raspberry Pi 5, the STAT indicator light remains steadily lit in green.

e On the Case Adapter Board:
- Both the PWR power indicator and the ON indicator are constantly illuminated.
- The status indicator of the GPIO Board blinks intermittently,
- The LED lights display a rainbow pattern.
- Thefans operate in adaptive mode, with their rotational speed adjusting automatically in response

to temperature changes within the computer case.

If you have any questions of the above, please contact us at support@freenove.com

If you see the above results, then your computer case is correctly assembled and functioning well. At the point,
you can connect a screen to your Raspberry Pi or access it via VNC viewer.

Need support? X support.freenove.com


https://www.raspberrypi.com/products/27w-power-supply
https://www.raspberrypi.com/products/27w-power-supply
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4.2 Component Tests

Before we start the tests, we need to download the test code and install some necessary libraries.

Click Terminal

Run the following commands to obtain to code to your Raspberry Pi. After that, you can find the folder under
the /home/pi directory.

You can also find and download the code in Raspberry Pi by visiting our official website
(http://www.freenove.com) or our GitHub repository (https://github.com/freenove)
cd ~

git clone https://github.com/Freenove/Freenove_Computer_Case_Kit_for_Raspberry_Pi.git

pi@raspberrypi

File Edit View Sort Go Tools

T 6o = * 1 I /home/pi I v
~
22 Filesystem Root = = 3 L
Bookshelf  Desktop  Documents Downloadq Freenove C Music
omputer_C-
Bookshelf ase_Kit_for..
= |Desktop -
= |Documents L i i o
A Downloads Pictures Public Templates Videos

3 Freenave_Computer_Case.
Music
& Pictures
u# | Public
B Templates

Need support? X support.freenove.com


http://www.freenove.com/
https://github.com/freenove

Run the following commands one by one to install the OLED library. Without it, the OLED screen may not
work as expected.

First,update the Raspberry Pi system packages using apt.

sudo apt update

File Edit Tabs Help

pifraspberrypi
¥

tberrypi

Second,install the OLED display library.
sudo apt install python3-luma.oled
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As the GPIO Board and OLED screen are controlled via the RPi 5's IIC, we need to enable 12C on RPi 5. Run

_, select Interface Options -> I5 I2C -> Enter -> Yes -> OK,

pllluraspoert Ypl. ~

File Edit Tabs Help

pi@raspberrypi: ~

File Edit Tabs Help

Need support? X support.freenove.com
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4.2.1 LCD Screen Test

If your purchase is not an FNK0100H or FNKO100K, you can skip to the next test.

When the Raspberry Pi 5 starts up, you can see the boot screen of the Raspberry Pi 5 on the monitor. If
there is no display, please check whether the cables are connected correctly.

If you would like to learn more information about the display, you may click
https://github.com/Freenove/Freenove Touchscreen Monitor for Raspberry Pi

4.2.2 HDMI Test

If you have an HDMI screen yourself, you can connect it to the case with an HDMI cable.

e - e e e

4.2.3 Speaker Test

Before playing music, please check whether the speak switch is ON.

i T

Need support? DX support.freenove.com
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Open the data folder under the Freenove_Computer_Case_Kit_for_Raspberry_Pi/Code directory, and click the

mp3 file to display.

Code

Sort Go Toals
= | [ €

File Edit View

™ = |

File Edit View Sort Go Tools
M il - EERREIRE T | e/pi/Freenove_Computer_Case_Kit_for_Raspberry_Pi/Code | +
# Home Folder — — —
{2 Filesystem Root ] el ]
| Desktop data picture  application. camera.py expansion.
= Documents R R
2 Downloads = = =
- Freenove_Computer_Case. — . S R
. generate_s-  oled py test.py
~ [l Code ervice.py
data
b picture
Datasheet
data v A X

s | /home/pi/Freenove_Computer_Case_Kit_for_Raspberry_Pi/ | v

# Home Folder
(A Filesystem Root

iz Documents
A Downloads
- Freenove_Computer_Cas
Code
2 picture
Datasheet

Picture

-

I

(-

Jingle
Bells.mp3

fat

I

Need support? X support.freenove.com
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4.2.4 Camera Test

Enter the command cd Freenove_Computer_Case_Kit_for_Raspberry_Pi/Code to enter the directory
where the test files are located.

pi@raspberrypi

pi@raspberrypi

Run python test.py -h to view the test command.

errypi

Run the following command to test the camera.
python test.py --camera

1 [3481] INFO Camera
] [3491] INFO RPI

[3491] INFO RPI
CFE device /dev/medi

INFO Camera

INFO RPI
3 640

s on runtime direct

Press CTRL+C to exit the program.

Need support? X support.freenove.com
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4.2.5 OLED Test

Run the following code to test the OLED.
python test.py --oled

pi@raspberrypi
Use Ctr1+C to exit

DLED Test!

www.Freenove. com

4.2.6 Fan Test

Enter the following command to test the fans. The PWM duty cycles of the fans on both sides will gradually
increase until they reach their maximum values, after which they will gradually decrease. Press Ctrl + C to exit
once the testing is complete.

python test.py --fan

pié herrypli

Need support? X support.freenove.com
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4.2.7 LED Test

Enter the following code to test the LED lights. You can choose from different modes:

1. Static Mode: The LED lights display a single color, cycling through red - green - blue.

2. Following Mode: The LED lights will be lit one after another in sequence.

3. Breathing Mode: The brightness of the LED lights gradually increases and then gradually decreases.
4. Rainbow Mode: The LED lights display colors like a rainbow.

python test.py --led <mode:1-4>

Pl

The LED lights will work in the mode you choose. Please check whether they work as expected.

o — e B -

Need support? X support.freenove.com
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4.3 Overall Test

If all components pass their tests, it indicates that they are all in good condition.
If you encounter any issues with them, please feel free to contact us at: support@freenove.com

You can test the overall functions of the computer case using the following command:
python application.py

pi@raspberrypi

3| Pl Parameters

ol CPU 0.9%
MEM: 7.7%
DISK: 25.1%

All components will enter operational mode. Here's what you can expect:
OLED Display: Automatically switches between different display contents.
LED Lights: llluminate in rainbow mode.
Fans: Retrieves the PWM duty cycle from the Pi 5 CPU heatsink and automatically adjust their own PWM duty
cycle based on the retrieved value.
Note: If the fans do not start rotating, it may be due to the Pi 5 CPU active cooler not being activated. Please
ensure that the active cooler is functioning correctly and is properly connected.
B ocaoss OEEEED-cc QEEEE g
i ?Pﬁr;n;;m

MEM: 13.4%
DISK: 96.5%

Date: 2025-01:23
Week: Thursday
TIME: 08:52:21

| Pl TEMP: 48.5C '
PC TEMP: 38C
FAN Mode: 1

LED Mode: 4 FAN Duty: 0 rpm/min

Need support? X support.freenove.com
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Chapter 5 Auto Start Setting

By now, you can start using your Raspberry Pi case. If you don't want to change to our configuration, you can
skip to the next chapter.

You can set it to start up automatically by entering the following commands. After the settings are completed,
when your Raspberry Pi 5 restarts, the OLED display and the case fans will run automatically.

5.1 Commands

Run the following commands to perform a one-click configuration for your Raspberry Pi 5. When the
Raspberry Pi 5 boots up, the OLED display will automatically show some basic information about the Raspberry
Pi 5. The GPIO Board will retrieve the PWM duty cycle of the Raspberry Pi 5's CPU active cooler and use it to
set the PWM duty cycle of the case fans.

sudo python generate_service.py

pi@raspberrypi

If you've run this command, the subsequent commands are redundant as their functionality is already
included. To configure them individually instead, use the commands below.

Execute the following command, and the OLED display will automatically show some basic information
about the Raspberry Pi 5. Meanwhile, the GPIO Board will retrieve the PWM duty cycle of the Raspberry Pi
5's CPU active cooler and use it to set the PWM duty cycle of the case fans.

sudo systemctl start my_app_running.service

pi@raspberrypi

However, this won't configure your Raspberry Pi 5 to start these devices automatically when it boots up. As
a result, when the Raspberry Pi 5 restarts, you'll still need to run the command again to start the OLED
display and the case fans.

By running the following command, you can stop the OLED display and the case fan. If you have configured
your Raspberry Pi 5 to start these devices automatically upon boot, the OLED screen and the case fans will
start on their own when the Raspberry Pi restarts.

sudo systemctl stop my_app_running.service

pi@raspberrypi

Run the following command to configure your Raspberry Pi 5 to start the OLED display and the case fans
automatically upon boot (use with caution).
sudo systemctl enable my_app_running.service

pi@raspberrypi

Need support? X support.freenove.com
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Run the following commands will disable the auto start of the OLED display and the case fans upon the

Raspberry Pi 5 boots up (use with caution).
sudo systemctl disable my_app_running.service

pi@raspberrypi

Need support? X support.freenove.com
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5.2 Code Introduction

By invoking different commands, you can set up one-click startup for your OLED display and case fans. Below
are the codes:

import os
import time
import sys

import shutil

DEBUG = False

def check application py(filenanme="application.py”):
if not os. path. exists(filenanme) :
print ("Error: {filenanme} does not exist in the current directory.”)

sys. exit (1)

def get current directory():
if DEBUG:
print ("Getting current directory...”)

return os. getcwd ()

def get current username from directory(directory) :
if DEBUG:
print ("Extracting username from directory path...”)
try:
parts = directory. split( /")
if len(parts) > 2 and parts[1] == "home’ :
return parts[2]
else:
print ("Error: Unable to extract username from directory path.”)
sys. exit (1)
except Exception as e:
print (f”"Error extracting username from directory path: {e}”)

sys. exit (1)

def create my app running service(directory, username) :
service content = 777 [Unit]

Description=My Python Script Service

[Service]
ExecStart=/usr/bin/python3 {directory}/application. py

WorkingDirectory={directory/

StandardOutput=inherit

Need support? DX support.freenove.com
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StandardError=inherit
Restart=always

ser={username/

[Install]
WantedBy=multi-user. target
service file path = os.path. join( /etc/systemd/system/”, "~my app running. service')
if os.path. exists(service file path):
os. remove (service file path)
if DEBUG:
print ({“Existing my app running. service file removed: {service file path!”)
with open(service file path, 'w') as service file:
service file.write(service content)
if DEBUG:

print (f"my app running. service created at {service file path}”)

def run system command (command) :
if DEBUG:
print (f"Running command: {command}”)
try:
result = os. system(command)
if result != 0:
print (f"Error executing command: {command}”)
sys. exit (1)
except Exception as e:
print (f"Error executing command: {command}”)
print (e)
sys. exit (1)

def remove pycache folder(directory) :
pycache path = os.path. join(directory, = pycache )
if os.path. exists(pycache path):
try:
shutil. rmtree (pycache path)
if DEBUG:
print (f” pycache folder removed: {pycache path}”)
except Exception as e:
print (f"Error removing  pycache  folder: f{e}”)

sys. exit (1)

. » .
if _name == " main_ ":

# Step 1: Check if application.py exists

check application py()

Need support? X support.freenove.com
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# Step 2: Get current directory

current directory = get current directory()

# Step 3: Get current username from directory
current username = get current username from directory(current directory)
print (f"Current Directory: {current directory)”)

print (f”"Current Username: {current username}”)

# Step 4: Create my app running. service file

create_my app_running service (current directory, current username)

# Step 5: Run systemctl daemon-reload
run_system_command (“sudo systemct] daemon—reload”)

time. sleep (1)

# Step 6: Enable my app running. service
run_system command (“sudo systemctl enable my app running. service”)

time. sleep (1)

P

# Disable my app running. service
run system command(“sudo systemctl disable my app running. service”)

time. sleep (1)

# Stop my app running. service
run_system command (“sudo systemctl stop my app running. service”)

time. sleep (1)

LI

# Step 7: Start my app running. service
run_system command (“sudo systemctl start my app running. service”)

time. sleep (1)

remove pycache folder (current directory)

Import the feature modules and set whether to enable the DEBUG function.

import os
import time
import sys

import shutil

DEBUG = False

Need support? DX support.freenove.com
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Step 1: Check if application.py exists

o

. . ”
if name ==" main ":

# Step 1: Check if application.py exists

check_application py ()

Step 2: Get the current directory.

# Step 2: Get current directory

current_directory = get current directory ()

Step 3: Pass the current path as a parameter into the function, retrieve the current username under that path,
and print both the current path and the username.

# Step 3: Get current username from directory

current _username = get current username from directory (current directory)

print (f"Current Directory: {current directory}”)

print (f“"Current Username: {current username}”)

w

tep 4: Create an app running service using the current path parameter and the username parameter.

# Step 4: Create my app running. service file

create_my_app_running service(current directory, current username)

w

tep 5: Run system commands.

# Step 5: Run systemctl daemon-reload

run_system_command (“sudo systemctl daemon-reload”)

time. sleep (1)
Step 6: Enable the app running service and set your device to start automatically on boot.

# Step 6: Enable my app running. service

run_system command (“sudo systemctl enable my app running. service”)

time. sleep (1)

Step 7: Start your device.

# Step 7: Start my app running. service

run_system command (“sudo systemctl start my app running. service”)

time. sleep (1)

Finally, delete the __pycache__ folder.

remove pycache folder (current directory)

Reference

Check if application.py exists

Parameters
filename: name of the file, in string type, which is "application.py” by default

Step 2: Get the current directory.

Get username under the current directory
Parameters
directory: retrieve from the path

Need support? X support.freenove.com
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Create an app running service using the current path.
Parameters

directory: under the current directory

username: username

Run system commands
Parameters

command: system command, in string type

Remove the _pycache_ folder,
Parameters
directory: the _pycache_ folder under the current directory

Need support? DX support.freenove.com
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Chapter 6 Changing Resolution

If your purchase is FNKO100A or FNKO100B, you can skip to the next chapter.

The FNKO100H and FNKO100K features a display with a resolution of 800x480. When the Raspberry Pi 5 boots
up, it creates two display areas: DSI-1 and HDMI-A-1, which have different resolutions. This mismatch will
cause two issues:

1. VNC Connection: You will see no content in the VNC window because VNC mirrors the HDMI-A-1 area,
which may not match the display configuration.

2. Touch Control: You cannot control the HDMI-A-1 interface via touch on the computer case's display.

Solution: Overlap the two display areas and adjust the resolution of HDMI-A-1 to match the screen (800x480).

6.1 Overlapping Displaying Area

Do as following to overlap the display areas of DSI-1 and HDMI-A-1.
Click on the screen: applications menu ->Preferences -> Screen Configuration.

LICK Nere 10 open applications menu

Need support? X support.freenove.com
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* = &) 0305 _gzcé

m Sound & Video

ﬁ Add 7 Bemoye Software
? Graphics

% Appearance Settings
7 Main Menu [Editor
AN

Mouse anﬂl Keyboard Settings

! == Print Settings
>

' Raspberry Pi Configuration

Recommended Software

Overlap the two areas and click Apply ->OK.

f—

Screen Configuration

Screens ¥ ; j Undo
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6.2 Adding Resolution Option

After overlapping, due to their different resolutions, the HDMI-A-1display area will be larger, causing the VNC
display to show uneven or mismatched regions. Additionally, there is no 800x480 resolution option available
for HDMI-A-1.

:Screen Configuration = 16227

Screen Configuration cou:vuu
1280x800
Wastebasket A
HDMI"1 "1 1280x720
1152x864
1024x768
1024x576

848x480

800x600

e 720x576

nmar 720x576i

DSI-1 Eebol kN i 720x480
HOME1-1 Frequency > 7204801
S Orientation > 720x400

Touchscreen > =

Need support? X support.freenove.com
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To configure the HDMI-A-1 with the same resolution (800x480) as that of DSI-1, we need to add a resolution
option for HDMI-A-1 with the following steps:

Open Terminal:

(Gmy _— : SIsfete:
$ & € 3 3 0320 (B

Wastebasket

Run the following command:
sudo nano /boot/firmware/cmdline.txt

Put the following parameter (video=HDMI-A-1:800x480@60) on the same line with other parameters,
separated with a space. Do not use newlines. Press Ctrl+S to save and Ctrl+X to exit. Then, restart your system
(a restart is mandatory for the changes to take effect). Alternatively, you can manually adjust the resolution as
needed.
https://www.raspberrypi.com/documentation/computers/configuration.html#kernel-command-line-

cmdline-txt
video=HDMI-A-1:800x480@60

GNU nano 7.2 Fhoot/Tirmware/cmdline. txt
~FoB8E211 -_._.._.._..-.uju_[_ll regdom=GE video=HDMI-A-1:800xJ180 -._'.q |

Need support? X support.freenove.com
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After rebooting, configure the resolution for HDMI-A-1. Select Screens -> HDMI-A-1 -> Resolution ->
800x480 -> Apply -> OK.

v 19201080
1680x1050
1680x945

HDMI-A-1 1600x900

1440900

1400x1050

1366x768
1360x768
1280x1024

1280960

v Active 1280x800
Resolution 1280x768

Screen Configuration

Frequency 1280x720
Orientation 1152x864

HDMF-A-1

Screens ¥
Touchscreen 1024x768

1024x576
848x480

720x576
720x480
720x400

Screen Configuration

Wastebasket HDMI-A-1

Screens ¥ . =) Close Undo Apply

Need support? X support.freenove.com



The built-in VNC server on the Raspberry Pi is limited in functionality, and you may experience connection
issues after completing the previous steps. To access advanced features such as bidirectional file transfer,
clipboard sharing, and more, it is strongly recommended to install the full version of VNC Server. Please enter
the following command to install it:

sudo apt-get install realvnc-vnc-server

raspberrypi:
ing p :

Run the following command to restart VNC service and restart VNC interface.
sudo systemctl restart vncserver-x11-serviced

y P15 Model B Rew 1.6, 4GB

Raspberry Pi Software Configuration Tool (raspi-config)

1 System Options Configure system settings

2 Display Options Configure display settings

3 Interface Options Configure connections to peripherals
4

5

Performance Options Configure performance settings
Localisation Options Configure language and regional settings
6 ed Options ConfTigure ed setting
8 Update Update this tool to the latest wversion
9 About raspi-config Information about this configuration tool

=Select> <Finish=>
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File Edit Tabs Help

File Edit Tabs Help

Select Advanced Options -> A7 Audio Config -> 1 PulseAudio -> Enter -> OK.
File Edit Tabs Help

Need support? X support.freenove.com



Raspberry Pi Software Configuration Tool (raspi-config)

Expand Filesystem Ensures that all of the SD card is available
Network Interface Names Enable/disable predictable network i/T names
Network Proxy Settings Configure network proxy settings
Boot Order Choose SD, network, USB or NVMe dewvice boot pri
Bootloader Version Select latest or factory default bootloader sof
Wayland Switch between X and Wayland backends

7 Audio Config Set audio control
PCIe Speed Set PCIe x1 port speed
Network install UI Select when to display the bootloader network-1i

=Select> =Back=

Select the audio configuration to use

2 Pipewire

=Cancel=
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Select Interface Options -> 13 VNC -> Enter -> OK. Reboot your Raspberry Pi and open VNC viewer.

265

berry P16 Nodel B Bev 1.0,

1 System Options
2 Display Options

3 Interface Uptions
4 Performance Options
5 Localisation Options Configure

6 Advanced Options
2 Update
9 About raspi-config

<Select>

Raspberry Pi Software Configuration Tool (raspi-config)

Configure
Confizure
Configure
Configure

Configure
Update this tool to the latest wersion
Information about this configuration tool

system settings

display settings

connections to

performance settings

lansuagze and regional settinzs
advanced settings

<Finish>

I1 55H Enable/disable
12 FPi Connect Enable/disable

13 VT

14 SFI Enable/disable
15 12C Enable/disable
16 Serial Port Enable/disable
17 1-Wire Enable/disable

18 Remote GPIO Enable/disable

<Select>

————— Raspherry Pi Software Confizuration Tool (raspi-confiz)

Fnable/disable g

F____________

remote command line access using S5H
Raspberry Pi Connect

aphlcal remote desktop : =
automatic loading of SPI kernel module
automatic loading of I2C kernel module
shell messages on the serial connection
one-wire interface

remote access to GPIO pins

{Back>

Need support? X support.freenove.com
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6.4 Restart HDMI

Activate HDMI again. Click Preferences -> Screen Configuration.

-~
!‘2 Office 4
@D Internet 4
\Eﬁ Sound & Video >
@ Graphics 4

Add / Remove Software

H Games
Other

C;ﬁﬁ Accessories >
@ Help
=
references
3 Raspberry Pi Configuration

i Recommended Software

&zﬁ, Appearance Settings
>
E Main Menu Editor

i Mouse and Keyboard Settings

Screens ¥ @l | = Close Undo Apply
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Select Screen -> HDMI-1-1 -> Resolution -> 800x480.

Screen Configuration 1280%800

1280x768
1280x720
1152x864
1024x768
1024x576
848x480
800x600

HDMI-1-1

v Active
720x576

Primary

Resolution » 720x576i

Frequency »  720x480

HDMI-1-1 )

Orientation > 720x4801

Screens ¥ L) I,
Touchscreen >

Need support? X support.freenove.com
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Chapter 7 Communication Protocols and Controls

7.1 OLED Control

Code

Below is the code for controlling OLED display.

from luma. core. interface. serial import i2c

from luma. oled. device import ssd1306

from PIL import Image, ImageDraw, ImageFont, ImageSequence
import time

import os

import shutil

class OLED:
def init (self, bus number=1, i2c address=0x3C):
# Initialize 12C interface and OLED display
self. bus_number = bus_number
self. i2c_address = i2c_address
self. serial = i2c(port=self.bus number, address=self.i2c address)
ssd1306 (self. serial)
self. buffer = Image.new( 1’, (self.device.width, self.device.height))

self. device

self. draw = ImageDraw. Draw(self. buffer)

self. default font path = “/usr/share/fonts/truetype/dejavu/DejaVuSans. ttf”
self. default font size = 16
self. font = ImageFont. load default ()

def clear(self):
# Clear the content in the buffer
self. buffer = Image.new( 1’, (self.device.width, self.device.height))

self. draw = ImageDraw. Draw(self. buffer)

def show(self):
# Display the content in the buffer on the OLED screen
self. device. display (self. buffer)

def close(self):
# Close the 12C bus
pass # The luma.oled library does not require explicitly closing the I2C bus

Need support? DX support.freenove.com
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def draw point (self, xy, fill=None):
# Draw a point in the buffer

self. draw. point (xy, fill=fill)

def draw line(self, xy, fill=None):
# Draw a line in the buffer

self. draw. line(xy, fill=fill)

def draw rectangle(self, xy, outline=None, fill=None):
# Draw a rectangle in the buffer

self. draw. rectangle (xy, outline=outline, fill=fill)

def draw ellipse(self, xy, outline=None, fill=None):
# Draw an ellipse in the buffer

self. draw. ellipse(xy, outline=outline, fill=fill)

def draw circle(self, xy, radius, outline=None, fill=None):

# Draw a circle in the buffer

self. draw. ellipse ((xy[0] - radius, xy[l] - radius, xy[0] + radius, xy[1] + radius),

outline=outline, fill=fill)

def draw arc(self, xy, start, end, fill=None, width=1):
# Draw an arc in the buffer

self. draw. arc (xy, start, end, fill=fill, width=width)

def draw polygon(self, xy, outline=None, fill=None):
# Draw a polygon in the buffer
self. draw. polygon(xy, outline=outline, fill=fill)

def draw text(self, text, position=(0, 0), font size=None):
# Display text in the buffer
if font size is None:
font = self. font
else:
font = ImageFont. truetype (self. default font path, font size)
self. draw. text (position, text, font=font, fill="white”)

def draw image(self, image path, position=(0, 0), resize=None):
# Display an image in the buffer
try:
image = Image. open(image path).convert( 1)
if resize is not None:
image = image. resize(resize, Image.LANCZOS)

else:

Need support? X support.freenove.com



WM Chapter 7 Communication Protocols and Controls www.freenove.com [l

image = image. resize((self. device.width, self.device.height), Image.LANCZOS)

self. buffer. paste (image, position)

except FileNotFoundError:

print ({"Error: File not found — {image path}”)

except Exception as e:

print ({"Error displaying image: le}”)

def draw gif(self, gif path, position=(0, 0), resize=None):

# Display a GIF animation

temp folder = “temp”

if not os.path. exists(temp folder):

os. makedirs (temp folder)

try:

gif = Image. open(gif path)

frames = []

frame delays = []

for frame in ImageSequence. Iterator (gif) :

Tmage. LANCZ0S)

Tmage. LANCZ0S)

delay = frame. info. get (" duration’, 100) / 1000.0

frame delays. append(delay)

width, height = frame. size

target height = height

target width = height * 2

if width < target width:
new_image = Image.new( L', (target width, target height), 0)
x_offset = (target width — width) // 2
new_image. paste (frame, (x_offset, 0))

else:
new_image = Image.new( L', (width, target height), 0)
y offset = (target height — height) // 2
new_image. paste (frame, (0, y offset))
target width = width

new_image = new_image. convert( 1)

if resize is not None:
new_image = new_image.resize(resize, Image.LANCZOS)

else:

new image = new image. resize((self. device.width, self.device.height),
new image = new image.resize((self.device.width, self.device.height),
frame path = os.path. join(temp folder, f”frame {len(frames)}.png”)

new_image. save (frame path)

frames. append (frame path)

for frame path, delay in zip(frames, frame delays):

self. draw image (frame path, position = position, resize = resize)

Need support? DX support.freenove.com
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self. show()
if delay > 0.17:
time. sleep(delay — 0. 17)
except FileNotFoundError:
print ({"Error: File not found — {gif path}”)
except Exception as e:
print ({"Error displaying GIF: [e}”)
finally:
if os.path. exists(temp_folder) :
shutil. rmtree (temp folder)

def save buffer to image(self, image path="saved image.png”):
# Save the content in the buffer as an image file

self. buffer. save (image path)

. ” . ”
if name == " main ":

print ("Starting OLED display example...”)

oled = OLED()

try:
# Display text
print ("Step 1: Displaying text 'Hello, World! ")
oled. draw text(“Hello, World!”, position=(0, 0))
oled. show()
time. sleep (0. 5)

# Draw a point

print ("Step 2: Drawing point (64, 32)”)
oled. draw point ((64, 32), fill="white”)
oled. show()

time. sleep (0. 5)

# Draw lines

print ("Step 3: Drawing line ((0, 0), (127, 63)), ((0, 63), (127, 0))”)
oled. draw 1ine (((0, 0), (127, 63)), fill="white”)

oled. draw 1ine (((0, 63), (127, 0)), fill="white”)

oled. show ()

time. sleep (0. 5)

# Draw a rectangle

print ("Step 4: Drawing rectangle ((44, 12), (84, 52))”)

oled. draw rectangle(((44, 12), (84, 52)), outline="white”, fill=None)
oled. show ()

Need support? X support.freenove.com
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time. sleep (0. 5)

# Draw an ellipse

print ("Step 5: Drawing ellipse ((20, 20), (100, 60))”)

oled. draw ellipse(((20, 20), (100, 60)), outline="white”, fill=None)

oled. show()
time. sleep (0. 5)

# Draw a circle

print ("Step 6: Drawing circle (64, 32) with radius 207)
oled. draw circle((64, 32), 20, outline="white”, fill=None)
oled. show ()

time. sleep (0. 5)

# Draw an arc

print ("Step 7: Drawing arc ((10, 30), (110, 50)) from 0 to 180 degrees”)
oled. draw_arc (((10, 30), (110, 50)), 0, 180, fill="white”, width=1)
oled. draw_arc (((10, 30), (110, 50)), 180, 360, fill="white”, width=1)

oled. show()
time. sleep (0. 5)

# Draw a polygon
print ("Step 8: Drawing polygon ((20, 20), (40, 40), (60, 20)

(40, 0))”)

oled. draw polygon (((20, 20), (40, 40), (60, 20), (40, 0)), outline="white”, fill=None)

oled. show()
time. sleep (0. 5)

# Save the buffer content to an image file
# Display an image

print ("Step 9: Displaying image . /picture/1.bmp )
oled. draw image (”. /picture/1. bmp”)

oled. show()

time. sleep (0. 5)

oled. draw image (”. /picture/2. png”)

oled. show ()

time. sleep (0. 5)

oled. draw image (”. /picture/3. jpg”)

oled. show ()

time. sleep (0. 5)

oled. clear()

# Display a GIF animation
oled. draw gif(”. /picture/1.gif”)
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time. sleep (0. 5)

# Save the buffer content to an image file
#oled. save buffer to_image (”1.bmp”)
#oled. save buffer to_image (”1.png”)
#oled. save buffer to_image ("1. jpg”)
except Exception as e:
print ({”"An error occurred: {e}”)
except KeyboardInterrupt:
print ("Keyboard interrupt detected. Exiting...”)
finally:
# Clear the display
print ("Step 10: Clearing display”)
oled. clear()

# Close the display
print ("Step 11: Closing OLED display”)
oled. close()

Import the functional modules.

from luma. core. interface. serial import i2c

from luma. oled. device import ssd1306

from PIL import Image, ImageDraw, ImageFont, ImageSequence
import time

import os

import shutil

Create an OLDE class.

- class OLED:

In the main function, instantiate an object by calling this class.

. ” -
if name == " main :

print ("Starting OLED display example...”)

oled = OLED()

Step 1. Display texts on the OLED screen.

try:
# Display text
print ("Step 1: Displaying text 'Hello, World! ”)
oled. draw_text (“Hello, World!”, position=(0, 0))
oled. show ()
time. sleep (0. 5)
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Step 2: Draw a point on it.
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# Draw a point

print ("Step 2: Drawing point (64, 32)”)
oled. draw_point ((64, 32), fill="white”)
oled. show ()

time. sleep (0. 5)

Step 3: Draw a line on the OLED display.

# Draw lines

print ("Step 3: Drawing line ((0, 0), (127, 63)), ((0, 63), (127, 0))”)
oled. draw line(((0, 0), (127, 63)), fill="white”)

oled. draw line(((0, 63), (127, 0)), fill="white”)

oled. show ()

time. sleep (0. 5)

Step 4. Draw a rectangle on the OLED display.

# Draw a rectangle

print ("Step 4: Drawing rectangle ((44, 12), (84, 52))”)

oled. draw _rectangle (((44, 12), (84, 52)), outline="white”, fill=None)
oled. show()

time. sleep(0.5)

Step 5: Draw an ellipse on the OLED display.

# Draw an ellipse

print ("Step 5: Drawing ellipse ((20, 20), (100, 60))”)

oled. draw_ellipse(((20, 20), (100, 60)), outline="white”, fill=None)
oled. show ()

time. sleep (0. 5)

Step 6: Draw a circle on the OLED display.

# Draw a circle

print ("Step 6: Drawing circle (64, 32) with radius 207)
oled. draw _circle ((64, 32), 20, outline="white”, fill=None)
oled. show ()

time. sleep (0. 5)

Step 7: Draw an arc on the OLED display.

# Draw an arc

print ("Step 7: Drawing arc ((10, 30), (110, 50)) from 0 to 180 degrees”)
oled. draw_arc (((10, 30), (110, 50)), 0, 180, fill="white”, width=1)
oled. draw_arc (((10, 30), (110, 50)), 180, 360, fill="white”, width=1)
oled. show ()

time. sleep (0. 5)
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Step 8: Draw a polygon on the OLED display.

# Draw a polygon
print ("Step 8: Drawing polygon ((20, 20), (40, 40), (60, 20), (40, 0))”)
oled. draw_polygon(((20, 20), (40, 40), (60, 20), (40, 0)), outline="white”, fill=None)

oled. show ()
time. sleep (0. 5)

Step 9: Display images and GIF animations on the OLED Screen
If an exception occurs during program execution, print the error message. If a keyboard interrupt is detected,
exit the running program.

# Save the buffer content to an image file
# Display an image

print ("Step 9: Displaying image ’./picture/l.bmp’ ")
oled. draw image (”. /picture/1. bmp”)

oled. show ()

time. sleep (0. 5)

oled. draw image (”. /picture/2. png”)

oled. show ()

time. sleep (0. 5)

oled. draw image (”. /picture/3. jpg”)

oled. show ()

time. sleep (0. 5)

oled. clear()

# Display a GIF animation
oled. draw gif (”. /picture/1.gif”)
time. sleep (0. 5)

# Save the buffer content to an image file
#oled. save buffer to image ("1.bmp”)
#oled. save buffer to image ("1.png”)
#oled. save buffer to image ("1. jpg”)
except Exception as e:
print (f"An error occurred: {e}”)

except KeyboardInterrupt:

print ("Keyboard interrupt detected. Exiting...”)

Step 10: Clear the dislay.
finally:
# Clear the display

print ("Step 10: Clearing display”)
oled. clear ()
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Step 10: Turn OFF the OLDE display.

# Close the display
print ("Step 11: Closing OLED display”)
oled. close()

Reference

Initialize the 12C interface and the OLED display.
Parameters

bus_number: 12C bus, default is [2C1
i2c_address: 12C address, default is 0x3C.

Clear all contents displayed on the screen.

Show contents on the OLED display.

Turn OFF the OLED display.

Draw a point on the OLED screen.
Parameters
xy: Specifies the coordinates where the point should be drawn on the screen.

fill: The fill color for the point.

Draw a line on the OLED screen.

Parameters

xy: Specifies the coordinates where the line should be drawn on the screen.
fill: The fill color for the line.

Draw a rectangle on the OLED screen.

Parameters

xy: Specifies the coordinates where the rectangle should be drawn on the screen.
outline: The color of the rectangle's border.

fill: The color used to fill the inside of the rectangle.

Draw an ellipse on the OLED screen.

Parameters

xy: Specifies the coordinates where the ellipse should be drawn on the screen.
outline: The color of the ellipse 's border.

fill: The color used to fill the inside of the ellipse.

Draw a circle on the OLED screen.
Parameters

Need support? DX support.freenove.com
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xy: Specifies the coordinates where the circle should be drawn on the screen.
radius: Radius of the circle.

outline: The color of the circle 's border.

fill: The color used to fill the inside of the circle.

Draw an arc on the OLED screen.

Parameters

xy: Specifies the coordinates where the arc should be drawn on the screen.
start: The starting angle of the arc.

end: The ending angle of the arc.

fill: The color used to fill the inside of the arc.

width: The width of the arc's border.

Draw a polygon on the OLED screen.

Parameters

xy: Specifies the coordinates where the polygon should be drawn on the screen.
outline: The color of the polygon 's border.

fill: The color used to fill the inside of the polygon.

Display an image on the OLED screen.

Parameters

image_path: The path of the image files.
position(0,0): Starting pixel coordinates of the image.
resize: Adjust the resolution size of the image.

Display GIF animation on the OLED screen.

Parameters

gif_path: The path of the GIF animation file.

position(0,0): The starting pixel coordinates for the GIF animation on the OLED screen.
resize: Adjust the resolution size of the GIF animation.

Save the current image in the buffer.
Parameters

image_path: The name of the image to be saved in the current directory. Default is saved_image.png.
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7.2 GPIO Board Control

7.2.1 GPIO Board Registers

The GPIO Board is controlled via the 12C interface on the Raspberry Pi 5. Below are the register addresses for
the GPIO Board:

Register Function Register KEY Value
0x00 Set 12C Address OxF5 Get all LED colors
0x01 Set specified LED color OxF6 Get LED mode
0x02 Set all LEDs' colors OxF7 Get fan mode
0x03 Set LED mode OxF8 Get fan frequency
0x04 Set fan mode 0xF9 Get FanO duty cycle
0x05 Set fan frequency OxFA Get Fanl duty cycle
0x06 Set fan duty cycle OxFB Get temperature threshold
0x07 Set fan mode temperature threshold OxFC Get chassis temperature
0x08 Set power-on self-test feature OxFD Get brand name
OxF3 Get 12C Address OxFE Get firmware version
OxF4 Get specified LED color OxFF Save current data

We have flashed firmware onto the GPIO Board. The factory default I2C address of the GPIO Board is 0x21.
Additionally, we have included some basic configurations within the firmware to control the LED lights and
case fans. You can use the Raspberry Pi 5 to read from and write to the GPIO Board's registers in order to
control the LED lights and fans.

LED lights

Regarding the LED lights, we have configured five modes:

0. Off Mode: In this mode, all LED lights are turned off.

1. Static Display Mode: The LED lights display a fixed color. You can set them to any desired color.

2. Follow Display Mode: The LED lights illuminate sequentially. You can set them to any desired color.

3. Breathing Mode: The brightness of the LED lights gradually increases and then decreases. You can set
them to any desired color.

4. Rainbow Mode: The LED lights cycle through colors like a rainbow. The color cannot be customized in this
mode.

Case Fans
Regarding the case fans, we have configured three modes:
0. Off Mode: In this mode, the fans remain inactive and do not start.

1. Manual Mode: You can manually set the fan speed by entering any duty cycle value between 0 and
255. This allows you to control the rotational speed of the fans precisely.
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2. Automatic Mode: Upon reaching the minimum activation temperature, the fan will run at full
speed, with the default activation temperature set to 30°C.

Cooling Down Behavior:
-The fans cease operation entirely when the internal temperature falls below 27°C.

Default Temperature Thresholds: The default temperature monitoring range is set between 30°C and 45°C.
If needed, you can adjust this range by modifying the appropriate register settings.

Other Functions

1. Power-ON Check Function

To initiate the power-on check feature, change the value of register Ox07 to 1.

During power-up, the GPIO Board will be controlled to make the LED lights display in rainbow mode and start
the case fans for 3 seconds.

2. Saving Current Configurations

If you want to save the current configurations such as the LED light colors, running modes, case fan duty
cycles, and their running modes, modify the value of register OxFF to 1.

The saving process usually takes around 20 milliseconds. Make sure to wait for more than 20 milliseconds
before sending new data; otherwise, the new data won't be saved.

Important Note: The saving operation is a one -time action.If you need to save a new set of configurations,
you must modify the register value again.

7.2.2 Code
1 # —— coding: utf-8 —k—
2 import smbus
3 import time
4
5 class Expansion:
6 TIC_ADDRESS = 0x21
7 REG_I2C_ADDRESS = 0x00 # Set [2C address
8 REG_LED SPECIFIED = 0x01 # Set specified LED color
9 REG_LED ALL = 0x02 # Set all LEDs color
10 REG_LED MODE = 0x03 # Set LED running mode
11 REG_FAN MODE = 0x04 # Set fan running mode
12 REG_FAN_FREQUENCY = 0x05 # Set fan frequency
13 REG_FAN DUTY = 0x06 # Set fan duty cycle
14 REG_FAN THRESHOLD = 0x07 # Set fan temperature threshold
15 REG_POWER ON CHECK = 0x08 # Set power—on check
16 REG_SAVE_FLASH = 0Oxff # Save to flash
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REG_I2C_ADDRESS READ = 0xf3 #
REG_LED SPECIFIED READ = 0xf4 #
REG_LED ALL_READ = 0xf5 #
REG_LED MODE_READ #
REG_FAN_MODE_READ #
REG_FAN_FREQUENCY_READ = 0xf8 #
REG_FANO DUTY READ = 0xf9 # Read fan duty cycle 1 value
REG_FAN1_DUTY_READ = Oxfa #
REG_FAN_THRESHOLD READ = Oxfb #
REG_TEMP_READ = 0Oxfc #
REG_BRAND = 0xfd #
REG_VERSION = Oxfe #

def

def

def

def

def

Read 12C address

Read specified LED color
Read all LEDs color

Read LED mode

0xf6
0xf7

Read fan mode

Read fan frequency

Read fan duty cycle 2 value
Read fan temperature threshold
Read temperature value

Read brand

Read version

~ init (self, bus number=1l, address=IIC ADDRESS):
# Initialize 12C bus and address

self. bus number = bus_ number

self. bus = smbus. SMBus (self. bus number)

self. address = address

write(self, reg, values):
# Write data to 12C register
try:
if isinstance(values, list):
self.bus.write i2c block data(self.address, reg, values)
else:
self.bus.write byte data(self.address, reg, values)
except IOError as e:

print ("Error writing to 12C bus:”, e)

read(self, reg, length=1):
# Read data from I12C register
if length == 1:
return self. bus.read byte data(self.address, reg)
else:

return self.bus.read i2c block data(self.address, reg, length)

end(self):
# Close 12C bus
self. bus. close()

set i2c addr(self, addr):
# Set I12C address

self. address = addr
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self.write(self.REG I12C ADDRESS, addr)

def set led color(self, led id, r, g b):
# Set color for specified LED
cemd = [led id, r, g, b]
self.write(self.REG LED SPECIFIED, cmd)

def set all led color(self, r, g b):
# Set color for all LEDs
emd = [r, g, bl
self.write(self.REG LED ALL, cmd)

def set led mode(self, mode):
# Set LED running mode
self.write(self.REG_LED MODE, mode)

def set fan mode (self, mode):
# Set fan running mode
self.write(self. REG_FAN MODE, mode)

def set fan frequency(self, freq):
# Set fan frequency
frequency = [
(freq >> 24) & OxFF,
(freq >> 16) & OxFF,
(freq >> 8) & OxFF,
freq & OxFF
]
self.write(self. REG FAN FREQUENCY, frequency)

def set fan duty(self, duty0, dutyl):
# Set fan duty cycle
duty = [duty0, dutyl]
self.write(self.REG FAN DUTY, duty)

def set fan threshold(self, low threshold, high threshold):
# Set fan temperature threshold
threshold = [low threshold, high threshold]
self.write(self.REG FAN THRESHOLD, threshold)

def set power on check(self, state):
# Set power-on check state

self.write(self.REG POWER ON CHECK, state)
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def set save flash(self, state):
# Save configuration to flash

self.write(self. REG SAVE FLASH, state)

def get iic addr(self):
# Get 12C address
return self. read(self.REG 12C ADDRESS READ)

def get led color(self, led id):
# Get color for specified LED
cemd = [led id]
self.write(self.REG LED SPECIFIED, cmd)
return self.read(self.REG LED SPECIFIED READ, 3)

def get all led color(self):
# Get color for all LEDs
return self.read(self.REG LED ALL READ, 12)

def get led mode(self):
# Get LED running mode
return self.read(self.REG LED MODE READ)

def get fan mode(self):
# Get fan running mode

return self.read(self. REG FAN MODE READ)

def get fan frequency (self):
# Get fan frequency
arr = self.read(self.REG FAN FREQUENCY READ, 4)

freq = (arr[0] << 24) | (arr[1] << 16) | (arr[2] << 8) | arr[3];

return freq

def get fan0 duty(self):
# Get fan duty cycle 1 value
return self.read(self.REG FANO DUTY READ)

def get fanl duty(self):
# Get fan duty cycle 2 value
return self.read(self.REG FAN1 DUTY READ)

def get fan threshold(self):
# Get fan temperature threshold
return self.read(self.REG FAN THRESHOLD READ, 2)
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def

def

def

if name == main :
expansion_board = Expansion()

try:

are not

powered

Mode

07255

expansion board. set led mode (4) # led mode: 4# 1: RGB, 2: Following, 3:
Breathing, 4: Rainbow

expansion board. set fan mode (2) # fan mode: 1: Manual Mode, 2: Auto

expansion board. set fan duty (0, 0) # Set the fan 1 and fan 2 duty cycle

expansion board. set fan threshold (30, 45) # Set the temperature threshold, (low

temperature, high temperature)

expansion_board. set power on_ check (1) # Set power—on check state, 1: Enable
0: Disable

expansion board. set save flash(1) # Save configuration to flash, 1:
Enable, 0: Disable

get temp(self):
# Get temperature value

return self.read(self.REG TEMP READ)

get brand(self):

# Get brand information

brand bytes = self. read(self.REG BRAND, 9)

return . join(chr(b) for b in brand bytes).rstrip( \x00")

get version(self):
# Get version information
version bytes = self.read(self. REG _VERSION, 14)

return . join(chr(b) for b in version bytes).rstrip( \x00")

L

# Below is the default configuration for extension, which you can comment out if you
using it.

# As long as expansion board. set save flash(l) is not used

# all configurations will be temporary,

# and will revert to default Settings when expansion board. set save flash(l) is

off.

L

PRI I

print ("Config expansion board ...”)
expansion board. set i2c addr (expansion board. IIC ADDRESS)
expansion board. set all led color (255, 255, 255) # set all led color: r,g,b. 07255

time. sleep (0. 5)

print (“Config expansion board done!”)

L
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count = 0

expansion board. set all led color(0, 0, 255)

expansion board. set fan duty(0, 0)

expansion board. set led mode (2)

expansion board. set fan mode (1)

expansion board. set fan frequency (50)

expansion board. set fan duty(0, 0)

time. sleep(3)
while True:

count += 1

if count % 5 ==

print (“get
print (“get
print (“get
print (“get
print (“get
print (“get
print (“get
print (“get
print (“get
print (“get
print (“get
print (")

iic addr: 0x{:02X}”. format (expansion board. get iic_addr()))
all led color:”, expansion board. get all led color())

led mode:”, expansion_board. get led mode())

fan mode:”, expansion_board. get fan mode())

fan frequency:”, expansion board.get fan frequency())

fan0 duty:”, expansion board.get fan0 duty())

fanl duty:”, expansion board.get fanl duty())

fan threshold:”, expansion board. get fan threshold())
temp:”, expansion_ board. get temp())

brand:”, expansion board. get brand())

version:”, expansion board. get version())

time. sleep (0. 03)

except Exception as e:

print ("Exception:”, e)

except KeyboardInterrupt:

print ("KeyboardInterrupt”)

finally:

expansion_board. set_all led color(0, 0, 0)

expansion_board. set_fan duty (0, 0)

expansion_board. end ()

Import functional modules.

import smbus

import time

Create an Expansion class and define the 12C address and register address.

class Expansion:
IIC ADDRESS = 0x21
REG_T12C ADDRESS = 0x00

# Set I12C address

REG LED SPECIFIED = 0x01 # Set specified LED color
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REG_LED_ALL = 0x02
REG_LED MODE = 0x03
REG_FAN_MODE = 0x04

# Set all LEDs color
#
#
REG _FAN FREQUENCY = 0x05 # Set fan frequency
#
#
#

Set LED running mode

Set fan running mode

REG_FAN DUTY = 0x06 Set fan duty cycle

REG _FAN THRESHOLD = 0x07 Set fan temperature threshold

REG_POWER ON CHECK = 0x08 Set power—on check

REG_SAVE_FLASH = Oxff # Save to flash
REG_I2C_ADDRESS READ = 0xf3 # Read 12C address

REG _LED SPECIFIED READ = 0xf4 # Read specified LED color
REG_LED ALL READ = 0xfb # Read all LEDs color

REG_LED _MODE_READ = 0xf6 # Read LED mode
REG_FAN MODE READ = 0xf7 # Read fan mode

REG_FAN FREQUENCY READ = 0xf8 # Read fan frequency
REG_FANO DUTY READ = 0xf9 # Read fan duty cycle 1 value
REG_FAN1 DUTY READ = Oxfa # Read fan duty cycle 2 value
REG_FAN THRESHOLD READ = Oxfb # Read fan temperature threshold
REG_TEMP_READ = 0Oxfc # Read temperature value

REG _BRAND = 0xfd # Read brand

REG_VERSION = Oxfe # Read version

Instantiate an object by calling this class.

. b . b
if name == main :

expansion_board = Expansion()

Set the color of all LED lights, set the case fans’ duty cycle, set the LED light mode, set the fan mode.

count = 0
expansion board. set all led color(0, 0, 255)
expansion board. set fan duty(0, 0)
expansion board. set led mode (2)
expansion board. set fan mode (1)
expansion_board. set_fan_ frequency (50)

expansion_board. set_fan duty (0, 0)

time. sleep(3)

Every 0.03 seconds, increment the duty cycle of the case fans by 1. Every 0.15 seconds, retrieve the following
data: 12C address, colors of all LED lights, LED light mode, case fan mode, duty cycles of both case fans,
temperature thresholds, temperature readings, developer information, and version number. Then, print out
this information.

while True:
count += 1
if count % 5 = 0:
print (“get iic addr: 0x{:02X}”. format (expansion board. get iic addr()))
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print (””)
time. sleep (0. 03)

print (“get led mode:”, expansion board. get led mode())

print (“get fan mode:”, expansion board. get fan mode())

print (“get fan0 duty:”, expansion board.get fan0 duty())
print (“get fanl duty:”, expansion board.get fanl duty())

print (“get temp:”, expansion board. get temp())
print (“get brand:”, expansion board. get brand())

print (“get version:”, expansion board. get version())

print (“get all led color:”, expansion board. get all led color())

print (“get fan frequency:”, expansion board. get fan frequency())

print (“get fan threshold:”, expansion board. get fan threshold())

If an exception occurs during program execution, print the error value; if a keyboard input interruption is
detected, exit the running program; finally, set the color of all LED lights to 0 and close the 12C

communication.

except Exception as e:
print ("Exception:”, e)
except KeyboardInterrupt:
print ("KeyboardInterrupt”)
finally:

expansion_board. end ()

expansion_board. set_all led color(0, 0, 0)

expansion board. set fan duty(0, 0)

Reference

Initialize 12C interface and set the 12C address.
Parameters

bus_number: 12C bus, default is 12C1
address: 12C address

Write a value to the specified register.
Parameters

reg: the specified register

value: the value to be sent

Retrieve a value from the specified register.
Parameters

reg: the specified register

length: the length of the value to be retrieved

Close the 12C communication.

|
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Set the 12C address.
Parameters
addr: The 12C address to be set, with a range of 0 - 255.

Set the color of the specified LED light.

Parameters

led_id: number of the specified LED light, with a range of 0 - 3.

r: The red component value for setting the color of all LED lights. The range is from 0 to 255.

g: The green component value for setting the color of all LED lights. The range is from 0 to 255.
b: The blue component value for setting the color of all LED lights. The range is from 0 to 255.

Set the color of all LED lights.

Parameters

r: The red component value for setting the color of all LED lights. The range is from 0 to 255.

g: The green component value for setting the color of all LED lights. The range is from 0 to 255.
b: The blue component value for setting the color of all LED lights. The range is from 0 to 255.

Set the mode of the LED lights.
Parameters
mode: The mode of the LED lights. The range of the parameter is from 0 to 4.

Set the mode of the case fans.
Parameters
mode: The mode of the case fans. The range of the parameter is from 0 to 2.

Set the frequency of the case fans.
Parameters
freq: the frequency value of the case fan. The range of the parameter is from 46 to 1500000Hz.

Set the duty cycle values of the case fans.
Parameters

dutyO: the duty cycle value of case fan FANO
dutyl: the duty cycle value of chassis fan FAN1

Set the temperature threshold range for the automatic mode of the case fans.
Parameters

low_threshold: the lower limit of the temperature threshold

high_threshold: the upper limit of the temperature threshold

Set the state of power-on check.
Parameters
state: The state of power-on check, with 0 as disabled and 1 as enabled.
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Save the current configuration to flash.
Parameters
state: The state of configuration saving, with 0 meaning not saved, and 1 referring to saved.

Get the 12C address.

Get the color data of the specified colored light.
Parameters
led_id: The number of the specified LED light, with a range from 0 to 3.

Get the color data of all LED lights.

[def o ol wiiGseln): |

Get the mode of the LED lights.

dof o i GselD): |

Get the mode of the case fans.

Get the frequency value of the case fan.

Get the duty cycle value of case fan FANO.

Get the duty cycle value of case fan FAN1.

Get the temperature threshold data of the case fans.

Get the internal temperature of the computer case.

Get the brand name.

Get the current firmware version number.
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What's next?

Thank you again for choosing Freenove products.
THANK YOU for participating in this learning experience!

We have reached the end of this Tutorial. If you find errors, omissions, or you have suggestions and/or
guestions about the Tutorial or component contents of this Kit, please feel free to contact us:
support@freenove.com

We will make every effort to make changes and correct errors as soon as feasibly possible and publish a
revised version.

If you want to learn more about Arduino, ESP32, Raspberry Pi Pico W, Raspberry Pi, Smart Cars, Robotics and
other interesting products in science and technology, please continue to visit our website. We will continue
to launch fun, cost effective, innovative and exciting products.

http://www.freenove.com/

Thank you again for choosing Freenove products.
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