Raspberry Pi 40-Pin GPIO Pinout & Linux Hile
Karti

40-Pin Header, vcgencmd, Watchdog, OverlayFS, ZRAM & PCle Gen 3 Regetesi (2026)

3. OverlayFsS ile Read-Only Kok Dosya Sistemi Zero Corruption
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Dlgleer DONANIM MiMARISi & SiSTEM OPTiMiZASYON
KARTI

40-Pin Header

1. 40-Pin GPIO Renkli Pinout & Gii¢ Dagilimi

EET Pin 1 (3V3 PWR)

[Z13 Pin 3 (GPIO 2 / SDA1)
[Z3 Pin 5 (GPIO 3/ SCL1)
IE3 Pin 7 (GPIO 4 / GPCLKO)
) Pin 9 (GND Toprak)

E3 Pin 11 (GPIO 17)

E3 Pin 13 (GPIO 27)

3 Pin 15 (GPIO 22)

EET Pin 17 (3V3 PWR)

E2D Pin 19 (GPIO 10 / MOSI)
E2D Pin 21 (GPIO 9/ MISO)
2D Pin 23 (GPIO 11/ SCLK)
I Pin 25 (GND Toprak)
B Pin 27 (ID_SD / EEPROM)
3 Pin 29 (GPIO 5)

3 Pin 31 (GPIO 6)

ETTD Pin 33 (GPIO 13 / PWM1)
EE1 Pin 35 (GPIO 19/ PCM_FS)

Pin 2 (5V0 PWR) (BT

Pin 4 (5V0 PWR) (BT

Pin 6 (GND Toprak) [EX:)

Pin 8 (GPIO 14 / TXDO) IY5d
Pin 10 (GPIO 15 / RXDO0) 513
Pin 12 (GPIO 18 / PWMO) (BT
Pin 14 (GND Toprak) [XE)

Pin 16 (GPIO 23) [T

Pin 18 (GPIO 24) ED

Pin 20 (GND Toprak) [[EXED

Pin 22 (GPIO 25) EED

Pin 24 (GPIO 8 / CEO) (2D

Pin 26 (GPIO 7 / CE1) (2D

Pin 28 (ID_SC / EEPROM) [N
Pin 30 (GND Toprak) [EXE)

Pin 32 (GPIO 12 / PWMO) (BT
Pin 34 (GND Toprak) [EX:3

Pin 36 (GPIO 16) ZD

sudo raspi-config

mount | grep "overlay on /"

RAM Boost

. ZRAM ile Bellek ici Sikistirma (Disk Swap Katili)

sudo dphys-swapfile swapoff && sudo systemctl disable dphys-
swapfile

sudo apt update && sudo apt install -y zram-tools
PERCENTAGE=60

ALGO=1z4

sudo systemctl restart zramswap && zramctl

. Donanim Watchdog Timer (Kilitlenmeyen Sistem) | Broadcom Hardware

D Pin 37 (GPIO 26)
I Pin 39 (GND Toprak)

Pin 38 (GPIO 20 / PCM_DIN) (X1
Pin 40 (GPIO 21/ PCM_DOUT) [

dtparam=watchdog=on

SoC'yi kalici olarak imha eder. Seviye donisturtct kullanin.

2. Hayati vcgencmd Teshis Komutlari Diagnostic

Beklenen Deger / Cikti

| HAYATI DIKKAT: GPIO pinleri 3.3V LVTTL seviyesindedir! 5V sinyal girisi Broadcom

RuntimeWatchdogSec=14s RebootWatchdogSec=10min

echo 1 | sudo tee /proc/sys/kernel/sysrq & echo c | sudo tee

Komut Aciklama /proc/sysrq-trigger

vcgencmd measure_temp Cekirdek Sicakhgr  temp=48.2"'C (Max 80°C)

SoC Cekirdek 6. USB OTG Gadget Modu (Ethernet-over-USB) Headless

vcgencmd measure_volts
& - Voltaji

volt=0.8500V (<4.63V)

vcgencmd measure_clock
arm

Aktif CPU Frekansi  frequency (48)=2400000000

dtoverlay=dwc2

vcgencmd get_mem modules-load=dwc2,g_ether

RAM Bolusimu
arm/gpu

arm=3968M gpu=128M

ssh pi@raspberrypi.local

Voltaj & Termal
Saghk

vcgencmd get_throttled

throttled=0x0 (Kusursuz)

7. Raspberry Pi 5 PCle Gen 3 & NVMe SSD Boot 870+ MB/s

dtparam=pciex1l
dtparam=pciex1l_gen=3

: Aktif Disiik Voltaj (<4.63V!) | ¢ Aktif CPU Kisitlamasi
: Aktif Termal Kisma (>80°C) | 0x50000: Ge¢miste Voltaj
Disti

sudo rpi-eeprom-config --edit

8. GPIO Elektriksel Giivenlik ve Akim Standartlari Electrical Limits

Parametre Giivenli Simr  Agiklama & Onlem

Giris Voltai 4.85V - 4.63V altinda kart frekans kisar veya reset
i Yoltaj 5.25V atar.

Tek Pin Akimi 16 mA (Max) Tav?iye edilen glivenli calisma akimi 3 - 8

mA'dir.

Toplam GPIO 50 mA Role ve motorlar harici transistorle

Yiiki (Total) strtlmelidir.

Dahili Direncler  ~50 ko Yazilimsal dahili pull-up / pull-down

degeridir.
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