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Module = ApF
Kernel Linux Kernel 4.19.66
Platform Raspbian Buster
Display MIPI base Display Driver
Camera MIPI base Camera Driver
Development Enviroment ~ GCC 8.3.0, Python 3.7
Audio Audio Codec Driver, ALSA
Connectivity wpa_supplicant, libnetutils, iwconfig, Bluez
Raspbian OS Input Device Button Switch, Touch Sensor Linux Kernel Driver / Linux Native Application
Display Device LED 4EA, FND, OLED, RGB LED Linux Kernel Driver / Linux Native Application
PC Devi Temperature and Humidity Sensor, 6-Axis Sensor, Touch Sensor Linux Kernel
evice X . . Y
Driver / Linux Native Application
SPI Device Analog to Digital Converter Driver
Interrupt Device PIR Sensor Linux Kernel Driver / Kernel Interrupt Module / Linux Native Application
Multimedia OpenCV 3.4.0
Data Science Tensorflow 1.13.1, Tensorboard 1.13.1, Numpy 1.16.2, Matplotlib 3.0.2
Kernel Linux Kernel 4.19.66-V7
Desktop Openbox V3.6.1, LightDB 1.8.3, Tint2 V16.6.1
Command Line Interface  Zsh V5.3.1, Tmux 2.8, Peco 0.4.5
Soda OS Development Enviroment ~ GCC 9.1.0, Python 3.7, Nvim 0.3.2, Geany 1.35, Visual Studio Code 1.29.0
Connectivity Mosquitto 1.4.10, Bluez 5.50, Wireshark 2.6.3, Blynk 0.1.3
Multimedia PyAudio 0.2.11, OpenCV 4.1.0, Google Assistant 1.0

Data Science

Numpy 1.17.0, Matplotlib 3.1.1, sympy 1.4, Pandas 0.25, Seaborn 0.9.0, Scipy
1.1.0, Scikit-learn 0.20.0, Tensorflow 1.11.0, Keras 2.2.4
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Module sz AFSF
CPU Broadcom BCM2711, Cortex—A72 Quad core 64bit SoC @ 1.5GHz
Memory 4GB LPDDR4-3200
Connectivity Gigabit Ethernet, 2.4GHz and 5.0GHz IEEE 802.11ac wireless, Bluetooth 5.0, BLE
USB 2x USB 3.0, 2x USB 2.0
Display 2x Micro-HDMI (up to 4k60 supported) , 2-lane MIPI DSI
Raspberry Pi 4 Codec H.265(4k60 decode), H26 4(1080p60 decode, 1080 p30 encode)
Camera 2-lan MIPI CSI
Storage Micro SD card slot for loading operating system and data storage
Expansion 40 pin GPIO Header
Power 5V DC via USB-C connector, bV DC via Expansion Header
Operating Temperature 0 - 50 degrees C ambient
LCD TFT 800x400 Capacitive Touch
Camera 8MP (3280x2464)
Sound 2Ch Input , 2Ch Output, 3D Stereo enhancement , On—chip headphone driver
40mW Output Power into 16Q at 3.3V
Input Device Button Switch 4EA, PIR Sensor
Display Device LED 4EA, FND, OLED, RGB LED
Peripheral Actuator Servo Motor 2EA
I°C Device Temperature and Humidity Sensor, 6-Axis Sensor, Touch Sensor
SPI Device 8Ch ADC
PWM Device Piezo Buzzer
ADC Device PSD Sensor
Expansion Connector 40 Pin GPIO Connector
ADC Connector 7Ch ADC Connector
Size 314mm x 247mm
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« System call 78

8k5 3. Linux Kernel Module
e Linux Kernel Module
« Kernel C/HA 7|H
« Kernel Module2 0[2%t CJHIO|A K0
74 2EZ 0|89 LED X0
« 79 &S 0|88 Switch A& 201
* Device Tree

sk 4. Linux Kernel API
e Linked List
e Queue
o IZ2NA 2|2t AHZE
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* Kernel Timer
« Timerg 0|8t LED H|0f
 Kernel Thread
« Kernel ThreadZ 0|&8t LED M|
« Interrupt
« InterruptZ 0|88t Switch A& =2l
« PIR MIAf
« Export Symbol
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 LED Device Driver

 Switch Device Driver

* PIR Device Driver
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» Misc Driver

« Platform Driver

« Piezo Platform Driver

« |2C Device Driver

« Touch Driver

« sht20 Driver

* PWM Controller
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» Motion Detect
» Color Detect
* Face Detect
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